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An  Outline  of  a  Theory  of  the  Genesis  of 
Protoplasmic  Motion  and  Excitation. 

By  T.  Brailsfohd  Robertson,  B.Sc. 

From  the  Physiological  Laboratory  of  the  University  of  Adelaide. 
Communicated  by  E.  C  Stirling,  M.D  ,  F.R.S. 

[Read  April  4,  1905.] 
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Introduction. 

As  far  as  I  have  been  able  to  ascertain  from  the  litera- 
ture to  which  I  have  access,  the  theory  which  is  put  forward 

in  this  paper  has  not  hitherto  been  propounded,  at  least  in  its entirety. 

A  number  of  authors  have  acknowledged  the  importance 
ot  surface  tension  in  the  vital  processes  of  an  organism,*  but 

TP  I  ̂̂ f^^^u-  (Pj"^*«Plasm  and  Microscopic  Foams:  Trans,  by E.  A,  Mmchm  1894  page  289)  gives  an  account  of  various theories  as  to  the  influence  of  surface  tension  upon  the  move- ments of  organisms  which  had  been  put  forward  up  to  that date.  in  the  same  work  he  develops  his  own  theory,  which however,  is  quite  different  in  principle  from  mine 
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the  influence  of  electrolytes  upon  the  surface  tension,  taken 
in  conjunction  with  the  ion-proteid  theory,  does  not  appear 
to  have  been  worked  out.  Loeb"*  alludes  to  his  conviction 
that  the  electrical  energy  of  the  ions  in  an  electrolyte  is  trans- 

formed into  surface  energy  at  the  surface  of  an  organism  sus- 
pended in  it  :  but,  as  far  as  I  have  read  his  writings,  he  does 

not  explain  how  this  is  accomplished,  nor  does  he  applv  the 
idea.  Mannt  suggests  that  the  electrical  charge  on  colloid 
particles  in  solution  may  be  due  to  the  formation  of  definite 
compounds  between  the  colloid  and  one  or  other  of  the  ions 
in  the  solution,  an  hypothesis  of  which  I  make  frequent  use 

throughout  this  paper.  Strong"!  has  developed  a  theory  of 
the  nervous  impulse,  which  regards  it  as  due  to  free  ions  in 
the  nerve,  but  as  he  does  not  adopt  the  ion-proteid  theory  he 
is  forced  to  make  assumptions — such  as  the  semi-permeability 
of  proteid  to  certain  ions — which  render  his  theory  of  very 
limited  application. 

I  had  already  written  the  greater  part  of  this  paper  when 
the  American  Journal  of  FhysioJoqy  for  March,  1904,  arrived, 

containing  Lillie's  paper  §  on  the  toxic  and  anti-toxic  effects 
of  certain  salts.  In  this  he  suggests  that  certain  phenomena 
of  movement  in  unicellular  organisms  may  be  due  to  surface 
tension  alterations,  due  to  ions  in  the  medium,  and  he  uses 
the  analogy  of  the  capillary  electrometer  :  but,  as  far  as  con- 

tractility is  concerned  he  does  not  appear  to  have  applied  the 
idea  or  to  do  more  than  throw  it  out  as  a  suggestion  :  that  is, 
so  far  as  my  acquaintance  with  his  writings  goes.  Still  more 

recently,  Matthews'  paper  on  the  nature  of  chemical  and 
electrical  stimulation  has  appeared.  In  this  he  does  not  pro- 

fess to  give  an  explanation  of  the  physico-chemical  mechan- 
isms of  protoplasmic  movement  and  excitation.  Nevertheless , 

he  concludes,  as  I  do,  "  that  the  chemical  composition  of  the 
ion  is  of  little  importance  compared  with  the  importance  of 
its  electrical  condition."  He  also  considers  that  electrical 
stimulation  "is  due  simply  to  the  accumulation  of  negative 

'  Jacques  Loeb  :  American  Journal  of  Phvsiology.  1902. 
ii..  page  411. 

t  Gustav  Mann  :  Phvsiolosnca]  Histology :  Methods  and 

Theory.  19C'2.  pages  4o  and  46.^ Z  W.  M.  Strong :  A  Physical  Theory  of  Xerve.  Journal  of 
Physiology.  190<3.  vol.  sxv..  page  427. 

^  Ralph  S.  Lillie:  The  Relation  of  Ions  to  Ciliary  Move- 
ment.   American  Journal  of  Physiology.  March.  1904. 

'  The  Nature  of  Chemical  and  Electrical  Stimuktion : 
1.  The  physiological  action  of  an  ion  depends  upon  its  elec- 

trical stare  and  its  electrical  stability.  A.  P.  Matthews  :  American 
Journal  of  Physiology.  August.  19<i4. 

*"  American  Journal  of  Physiology,  vol.  xi,,  Xo.  5.  page  4-56. 
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or  positive  ions  in  different  places  in  the  tissue,  or,  in  otlier 

words,  to  differences  in  concentration  of  tlie  ions."  * 
These  are  the  only  important  allusions  to  tiicories  similar 

to  mine  which  I  have  been  able  to  find  ;  but,  as  the  literature 
to  which  I  have  access  is  limited,  my  apologies  are  due  to  any 
authors  whose  published  theories  I  may  have  put  forward  as 
original. 

I  do  not,  by  any  means,  regard  the  whole  of  the  hypo- 
theses and  deductions  put  forward  in  this  paper  as  proved. 

Indeed,  this  paper  is  rather  to  be  looked  upon  as  providing 
an  outline  to  be  in  the  future  corrected  and  filled  in  by  an 
extended  series  of  experimental  investigations.  My  theory 
of  chemotaxis,  put  forward  in  section  3,  and  some  of  my 
views  on  the  propagation  of  excitation  in  muscle,  put  forward 
in  section  6,  are,  however,  upon  a  somewhat  different  footing, 
inasmuch  as  they  already  receive  strong  support  from  the 
experiments  described  in  these  sections,  on  infusoria,  on  the 
one  hand,  and  on  the  intestine  of  a  fly,  on  the  other.  I  maj 
state  that  I  am  about  to  bring  forward  strong  experimental 
evidence  in  support  of  my  views  in  section  13  of  this  paper  on 
rhythmicity  in  muscle,  and,  at  the  same  time,  of  those  in 
sections  6  and  7,  on  the  influence  of  the  mass  of  ions  upon  the 
formation  of  ion-proteids  in  excitable  tissues.  I  also  hope 
before  long  to  publish  further  experimental  evidence  touching 
my  views  on  the  transmission  of  excitation,  and  also  further 
experiments  on  chemotaxis. 

In  concluding  these  introductory  remarks,  I  desire  to 
express  my  gratitude  to  Professor  E.  C.  Stirling,  F.R.S.,  for 
his  suggestions,  for  facilities  afforded  me  for  experiments,  and 
for  the  interest  which  he  has  taken  in  the  preparation  of  this 
paper,  and  in  the  experiments  ;  to  Dr.  C.  J.  Martin,  F.R.S., 
and  to  Mr.  J.  A.  Craw,  for  the  care  with  which  they  read  the 
paper  and  for  their  criticisms ;  to  Professor  W.  H.  Bragg,  for 
a  valuable  criticism  ;  and  to  Mr.  W.  Fuller  for  his  advice  and 
practical  assistance  in  some  of  the  experiments.  This  paper 
was  written  nearly  a  year  ago,  but,  owing  to  its  having  been 
put  into  the  hands  of  others,  at  a  distance,  for  their  considera- 

tion, its  publication  has  been  delayed. 

I. — Contact  Difference  of  Potential  between  Electro- 
lytes AND  ITS  Influence  upon  Surface  Tension. 

It  is  a  well-known  fact  that  when  two  electrolytes,  or  two 
solutions  of  different  concentration  of  the  same  electrolyte, 
are  in  contact,  there  is  a  difference  of  electric  potential 
between  their  bounding  surfaces,  just  as  there  is  a  difference 

*  American  Journal  of  Physiology,  vol.  xi.,  No.  5,  page  457. 
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of  potential  at  the  contact  surface  of  two  metals,  or  of  a  metal 
and  an  electrolyte.    Nernst  explained  the  difference  of  poten- 

tial existing  between  two  solutions  of  the  same  salt  when  the 
concentrations  differ  by  the  ionic  theory.    If  a  strong  solution 
of  hydrochloric  acid  is  in  contact  with  pure  water  the  acid 
will  diffuse  into  the  water.      But,  since  the  hydrions  and 
chloridions  are  capable  of  independent  motion — the  velocity 
of  the  hydrion  being  greater  than  that  of  the  chloridion — the 
hydrions  will  travel  faster  into  the  water  than  the  chloridions. 
But  the  hydrions  carry  a  positive  charge,  while  the  chloridions 
carry  a  negative  charge  ;  hence  the  water  becomes  positively 
charged  owing  to  an  excess  of  hydrions  and  the  acid  solution 
negatively  charged  owing  to  an  excess  of  chloridions.  In 
such  a  case  as  this,  however,  as  the  process  goes  on  and  the 
water  becomes  positively  charged,  an  electrostatic  repulsion 
will  be  produced,  tending  to  retard  the  incoming  hydrions 
and  to  accelerate  the  chloridions.    This  will  go  on  until  the 
electrostatic  repulsion  is  so  great  as  to  cause  the  hydrions  and 
chloridions  tp  move  into  the  weaker  solution  at  the  same 
rate.      As  the  diffusion  goes  on  the  number  of  ions  in  the 
weaker  solution  will  increase,  and  hence  the  tendency  of  the  ions 
to  diffuse  in  from  the  stronger  solution  will  decrease,  and  the 
electrostatic  repulsion  necessary  to  maintain  the  equal  veloci- 

ties of  the  incoming  hydrions  and  chloridions  will  diminish. 
Hence  the  contact  difference  of  potential  will,  in  this  case, 
diminish  as  the  concentrations  of  the  two  solutions  approxi- 

mate to  each  other. 

It  is  on  this  principle  that  Lippmann  and  von  Helmholtz 
explained  the  working  of  the  capillary  electrometer,  and  as 
we  shall  have  to  consider  an  analogous  explanation  of  certain 
vital  phenomena,  it  may  be  as  well  to  glance  at  the  method 
by  which  the  capillary  electrometer  re-acts  to  electrical 
forces.  The  capillary  electrometer  in  its  simplest  form  consists 
of  a  capillary  tube  in  which  mercury  and  sulphuric  acid  meet. 
The  end  of  the  tube  dips  into  the  sulphuric  acid,  which  rises 
to  a  point  where  it  is  in  equilibrium  with  the  mercury,  which 
descends  the  tube  under  a  certain  pressure.  At  the  meniscus 
there  will  exist  a  contact  difference  of  potential ;  and,  since  the 
mercury  and  the  sulphuric  acid  solution  are  both  conductors, 
the  difference  of  potential  will  lead  to  an  accumulation  of 
electricity  on  the  two  sides  of  the  bounding  surface.  The 
mercury  is  positive  to  the  solution,  and  therefore  the  double 
layer  of  electricity  at  the  bounding  surface  consists  of  posi- 

tive electrification  on  the  mercury  side  and  negative  electrifica- 
tion on  the  solution  side.  If  T  be  the  observed  surface  ten- 

sion of  the  surface  separating  two  media,  and  the  area  of  this 
surface  is  increased  by  an  amount  S,  the  work  which  is  done 
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is  S  T.  Now,  the  surface  of  separation  between  the  mercury 
and  acid  solution  with  its  double  layer  may  be  regarded  as  a 
condenser  of  which  the  two  armatures  are  charged  to  a  ])oten- 
tial  difference  E,  where  E  is  the  contact  difference  of  potential 
between  the  mercury  and  the  solution. 

In  any  condenser  of  which  the  plates  are  kept  at  a  con- 
stant difference  of  potential,  the  electrical  forces  tend  to 

iiicrease  the  capacity  of  the  condenser,  and  hence,  in  the  case 
of  this  double  layer,  there  is  a  tendency  for  the  area  of  the 
double  layer  to  increase.  That  is  to  say,  that  on  account  of 
the  electrical  forces  the  area  of  the  surface  of  separation 
between  the  mercury  and  the  solution  tends  to  increase,  so  that 
the  electrical  forces  reduce  the  amount  of  work  which  has  to 

be  done  against  the  surface  tension  when  the  area  of  the  sur- 
face of  separation  is  increased.  Thus,  if  T  '  is  the  value  the 

surface  tension  would  have,  supposing  no  electrical  double 
layer  were  present,  the  work  done  in  increasing  the  area  of 

the  surface  of  separation  by  an  amount  S  would  be  S  T'. 
Therefore,  S  T,  the  actual  amount  of  work  done,  is  less  than 

ST',  the  amount  of  work  which  would  have  been  done  if  no 
electrical  double  layer  existed,  by  the  amount  of  work  done 
by  the  electrical  forces  owing  to  the  increase  in  capacity  of 
the  double  layer.  Thus,  T,  the  observed  surface  tension,  is 
less  than  T^,  the  surface  tension  if  no  double  layer  were 
present. 

''Suppose  the  contact  difference  of  potential  between  the 
mercury  and  the  solution  be  E,  the  mercury  being  at  the 
higher  potential.  Then,  if  an  external  E  M  F  be  applied  so 

that  the  wire  X"  (leading  to  the  mercury)  '"is  positive,  the 
difference  of  potential  between  the  mercury  and  the  solution 
will  be  greater  than  E  by  the  amount  of  the  applied  E  M  F, 
and  hence  the  charges  on  the  double  layer  will  be  increased, 
so  that  the  surface  tension  will  be  decreased,  and  to  keep  the 
meniscus  in  its  sighted  position  the  head  of  mercury 
must  be  reduced.  If,  however,  the  applied  E  M  F  is  in  such 
a  direction  that  it  acts  in  the  opposite  direction  to  the  contact 
difference  of  potential  at  the  meniscus,  then  the  strength  of 
the  double  layer  will  decrease,  and  hence  the  surface  tension 
will  increase.  This  increase  will  go  on  till  the  applied  E  M  F 
is  exactly  equal,  and  opposite  to  the  contact  difference  of 
potential,  for  when  this  occurs  there  will  be  no  double  layer, 
and  hence  the  surface  tension  will  possess  the  value  which 
it  would  have  if  no  electrical  charges  were  present.  If  the 
applied  E  M  F  is  further  increased,  then  a  double  layer  will 
again  be  formed,  but  with  the  negative  charge  on  the  mercury 
side.  This  inverted  double  layer  wull  cause  a  decrease  in  the 
surface  tension,  since  the  presence  of  such  a  double  layer 



6 

must  decrease  the  surface  tensiojQ,  whichever  side  is  positive. 
Hence,  by  applying  an  external  E  M  F,  so  as  to  make  the 
mercury  negative,  and  increasing  it  till  the  surface  ten- 

sion, as  indicated  by  the  pressure  which  has  to  be  applied  to 
bring  the  meniscus  to  its  sighted  position,  is  a  maximum,  will 
be  exactly  equal  and  opposite  to  the  contact  difference  of 
potential  between  the  mercury  and  the  sulphuric  acid  solu- 

tion. In  this  way  Lippmann  found  that  the  contact  differ- 
ence of  potential  between  mercury  and  sulphuric  acid  solution 

was  about  1  volt."'^ 

2.— The  Ion-Proteid  Theory. 

This  theory,  due  to  Loeb,  is  that  when  an  ionised  electro- 

lyte diffuses  into  protoplasm  the  ions  after  this  difi'usion  do 
not  remain  dissociated,  but  that  they  enter  into  loose  combi- 

nation with  some  proteid  constituent  of  the  protoplasm,  this 
compound  being  known  as  ion-proteid.  Loeb  has  brought 
forward  many  facts  in  support  of  this  view,  f  which  we  need 
not  enter  into  here,  as  we  shall  find  many  even  more  cogent 
reasons  for  adopting  it  in  the  sequel.  I  will  only  quote,  after 

Loeb,  a  statement  made  by  Dr.  W.  Pauli,  of  Vienna: — "VVe 
cannot  doubt  the  general  existence  of  ion-proteid  compounds 
in  the  living  organism.  We  have  even  urgent  reasons  for 
assuming  that  all  the  proteids  of  the  protoplasm  exist  there 

only  in  combination  with  ions."  Thus  it  would  appear  that 
the  bulk  of  protoplasm  is  formed  of  ion-proteid  compounds, 
and,  indeed,  it  seems  probable  that  they  represent  the  culmi- 

nating point  of  anabolism.  We  shall  see  the  reasons  for  this 
view  later. 

If  this  be  true,  then  it  follows  that,  owing  to  metabolism 
and  to  dissociation  analogous  to  the  dissociation  into  ions  of 
electrolytes,  a  number  of  these  ions  must,  in  general,  exist  in 
the  protoplasm  in  a  dissociated  state,  so  that  there  will,  in 
general,  be  a  contact  difference  of  potential  between  any  proto- 

plasmic body  and  the  (liquid)  medium  in  which  it  is  sus- 
pended. This  has  been  directly  proved  by  W.  B.  Hardy t  in 

the  case  of  particles  of  albumin  suspended  in  acid  and  alka- 
line solutions.  He  states  his  conclusions  thus:  —''The  proteid 

particles,  therefore,  have  this  interesting  property  :  that  their 
electrical  characters  are  conferred  upon  them  by  the  nature 
of  the  re-action,  acid  or  alkaline,  of  the  fluid.    If  the  latter 

*  Wa.tson  :  Textbook  of  Physics,  1900,  page  814. 
t  \"t(le  On  Ion-proteid  Compounds  and  their  role  in  the Mechanics  of  Life  Phenome>na.  American  Journal  of  Physiology, 

1900. 
I  On  the  Coagulation  of  Proteid  by  Electricity.  Journal 

of  Physiology,  June,  1899. 
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is  alkaline  the  particles  become  electro-negative  and  vice 

versa." 
It  must  be  assumed  that  the  ion-proteid  is  highly  un- 

stable in  the  presence  of  an  excess  of  ions,  and  that  therefore 
the  nature  of  the  ion-proteid  formed  depends  upon  the  pro- 

portions of  the  ions  present.  If  Ihis  be  granted  (and  we  shall 
see  that  it  is  an  indispensable  assumption  in  accounting  for 
the  various  phenomena  observed  in  muscle  and  nerve)  we  can 
at  once  see  that  the  reason  for  the  proteid  particles  becoming 
electro-positive  in  an  acid  solution  is  the  high  velocity  of  the 
hydrion  which  is  the  characteristic  ion  of  acids ;  for  far  more 
kations  are  diffusing  into  the  proteid  particle  than  anions, 
and  therefore  the  ion-proteid  formed  is,  for  the  greater  part, 
kation-proteid,  and  the  particle  becomes  positivelv  charged. 
Similarly,  in  alkalies  the  fastest  ion  is  the  anion,  and  there- 

fore the  proteid  particles  become  electro-negative  when  the 
solution  is  alkaline. 

3. — The  Chemotaxis  and  Galvanotaxis  of  Unicellular 
Organisms. 

We  have  now  to  consider  the  application  of  the  prin- 
cij^les  which  we  have  enunciated  to  unicellular  organisms.  We 
have  seen  that  it  is  a  characteristic  of  the  proteid  part  of  the 
ion-proteid  miolecule  that  it  readily  forms  compounds  with 
any  ions  which  happen  to  be  present  in  excess,  while  Hardy's 
experiments,  referred  to  in  the  last  section,  show  that  the 
electrical  character  of  the  resulting  ion-proteid  depends  upon 
the  relative  velocities  of  the  ions  in  the  solution  in  which  the 
proteid  is  suspended.  In  the  first  case,  consider  the  effect 
upon  a  unicellular  (amoeboid)  organism  of  a  constant  current 
in  the  direction  shown  in  the  diagram  (A  =  Anode,  K  =  Ka- 

A  (  +  ) 

(-)K 

Figure  1. 

thode),  the  organism  being  supposed  to  be  laden  with  kation- 
proteid  by  virtue  of  the  metabolism  and  dissociation  of  which 
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a  difference  of  potential  is  maintained  between  the  proto- 
plasmic surface  and  that  of  the  medium  (indicated  by  the 

small  +  and  —  signs). ^ 

Just  as  in  the  analogous  case  of  the  capillary  electrometer 
(section  2),  the  effect  of  a  current  travelling  from  A  to  K  will 
be  to  diminish  the  contact  difference  of  potential  at  points 
such  as  a,  which  form  the  physiological  anode,  and  to 
increase  it  at  points  such  as  k,  which  form  the  physiological 
kathode. 

Therefore,  as  we  have  seen  (section  2),  the  effect  will  be 
to  increase  the  surface  tension  at  points  such  as  a,  and  to 
decrease  it  at  points  such  as  k.  The  surface,  and,  conse- 

quently, the  volume  cn  the  kathodic  side  of  the  organism  will 
therefore  increase,  while  on  the  anodic  side  they  will  de- 

crease. The  organism  will,  therefore,  move  over  towards  the 

kathode,  as  indicated  oy  the  arrov/ — it  will  be  "negatively  gal- 
vanotactic."  Consider  now  the  effect  of  a  similar  current 
upon  a  "negative"  amoeboid  organism  ;  that  is,  one  which  is 
laden  with  anion-proteid,  so  that  the  difference  of  potential 
between  the  protoplasmic  surface  and  that  of  the  medium  is 
as  represented  in  the  diagram.  In  this  case  the  contact  dif- 

ference of  potential   will   be  increased  at  the  physiological 

A(  +  ) 

(-)K 

<  
Figure  2. 

anode,  and  decreased  at  the  physiolos:ical  kathode ;  hence, 
reasoning  as  before,  the  organism  will  move  towards  the  anode 

— it  will  be  "positively  galvanotactic."  The  effects  upon 
ciliated  organisms  will  be  similar,  for  if  the  diagram  repre- 

sents one  of  the  cilia  of  a  "positive"  organism  subjected  to  a 
constant  current  in  the  sense  indicated,  the  P.D.  (difference  of 

*  As  suoh  organiisms  are  electro-positive  to  the  solution  in 
which  they  are  su&pended/  I  will  in  the  future  distinguish  them 
as  "positive,"  those  which  are  laden  with  anion-proteid  being 
designated  "negative,'' 
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K(-) 

< 
 

Fkutke  3. 

potential)  at  the  surface  forming  the  physiological  anode  will 
be  diminished,  and  that  at  the  physiological  kathode  increas- 

ed ;  hence  the  former  surface  will  diminish  owing  to  the  in- 
creased surface  tension,  and  the  latter  will  increase  :  hence  the 

cilium  will  bend  towards  the  anode,  as  indicated  by  the  small 
arrow,  and  the  organism  will  be  propelled  towards  the  kathode 

— it  will  be  ''negatively  galvanotactic."  The  effect  of  the  same 
current  on  a  ''negative"  ciliated  organism  will,  of  course,  be 
the  reverse.  Hence,  we  may  formulate  the  rule  that  ''positive" 
organisms  will  be  attracted  to  the  kathode,  and  "negative" 
organisms  to  the  anode.  When  a  very  strong  current  is 
passed,  the  lowering  of  the  surface  tension  at  kathodic  points 

in  a  "positive"  organism  or  at  anodic  points  in  a  "negative" 
organism  may  be  S;0  excessive  that  the  parts  of  the  surface  no 
longer  cohere,  and  the  organism  breaks  up.  This  is  the  ex- 

planation of  the  uisintegration  of  certain  organisms  under  the 
action  of  a  constant  current,  e.g.,  Pelomyxa.^  The  effect  of 
the  constant  current  upon  organisms  which  are  neither  "nega- 

tive" nor  "positive" — that  is,  which  are  equally  loaded  with 
anions  and  kations — must  obviously  be  attraction  to  both  elec- 

trodes, since  a  contact  P.D.  would  be  artificially  produced  at 
both  surfaces  ;  thus,  such  organisms  would  not  exhibit  any 
marked  preference  for  either  electrode.  We  have  now  to 
consider  the  effects  of  chemical  re-agents  upon  these  organisms. 

From  the  point  of  view  of  the  theory  which  I  have  put 
forward,  the  phenomena  of  chemotaxis  must  be  attributed  to 
the  diffusion  of  the  ions  in  the  re-agents  into  the  protoplasm 
in  different  proportions.  Consider  the  effect  upon  a  "posi- 

tive" amoeboid  cell  (A,  Fig.  4),  of  a  salt  such  as  KCl,  in 
which  the  kation  has  a  greater  velocity  than  the  anion,  diffus- 

ing from  a  capillary  (B).  Since  the  quicker-moving  kations 
will  diffuse  faster  than  the  anions,  more  kations  will  enter  the 

*  Verwom  :  Gemeral  Physiology :  Trans,  by  Frederic  S. Lee,  page  419. 
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organism,  in  a  given  time,  than  anions  ;  that  is,  the  contact 
P.D.  at  points  such  as  a  (Fig.  4),  will  be  augmented,  and 

<  
Figure  4. 

at  points  such  as  h  unaffected  or  much  less  augmented  (since 
the  concentration  of  the  KCl  is  as  the  inverse  square). 
Hence  the  surface  tension  at  h  will  be  greater  than  that  at  a, 
and  the  organism  will  move  foira?rIs  the  capillary. 

With  a  salt  like  CaClg,  in  which  many  more  anions 
would  enter  the  organism,  in  a  given  time,  than  kations,  the 
reverse  w  ould  be  the  case. 

If  the  organism  were  "negative"  the  above  effects  would be  reversed. 

Of  course,  leaving  a  '"positive"  organism  within  the 
sphere  of  influence  of  CaCl2  for  a  sufficient  time  would 
convert  its  initial  repulsion  from  the  CaCl2  into  attraction, 

for  the  organism  would  become  "negative"  owing  to  the  excess 
of  anions  entering  from  the  CaClg.  Similarly,  a  "negative" 
organism,  exposed  for  too  lonsf  a  time  to  the  influence  of  a 
re-agent  in  which  the  kations  move  faster  than  the  anions 

(e.g.,  KCl,  or  an  acid)  would  become  "positive." 

"Isotactic"  organisms — as  we  may  call  those  organisms 
which  are  equally  loaded  with  anions  and  kations — would,  of 
course,  be  attracted  by  both  kinds  of  re-agents,  for  an  arti- 

ficial P.D.  would  be  established  on  the  side  nearest  the  re- 
agent, and  the  surface  tension  therefore  decreased  at  those 

points :  but,  as  this  P.D.  would  be  very  small  except  in 
organisms  quite  clcse  to  the  capillary,  such  organisms  would 
exhibit  no  marked  re- action. 
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The  theoretical  results  at  which  we  have  arrived  may  be 
tabulated  as  below  :  — 

State  of 
ilCVllliMll. 

Nature  of  Re-agent. 
Ration  faster 
than  Anion. 

Anion  faster 
than  Ration. 

(ialvanotaxis. 

Posi  tive Attraction Repulsion Attraction  to  Rathode 

Negative Repulsion A  ttraction Attraction   to  Anode 

Isotactic Attraction Attraction Attraction  to  Anode 
and  Rathode 

The  stimulation  effect  of  a  re-agent  will  be  proportional 
to  the  difference  of  potential  between  the  organism  and  the 

u  V 

medium.  This  will  be  =^k^-^  ^log-  —  •    Where  k  is  a  constant 
U  V  e 

(the  temperature  being  constant),  n  and  v  are  the  velocities 
of    the    kation    and    anion    respectively,  and  are 
their  valencys  respectively,  and  c.^  and  are  the  con- 

centrations  of   the   electrolyte   in    the   medium   and   in  the 

ori^anism    respectivelv."^'    If         be  constant,    and    it    is  j)ro- 

bably  nearl}^  so  when  equivalent  solutions  are  used  throughout, 
we  have  that  the  stimulation  effect  of  an  electrolyte  is  propor- 

u  V 

tional    to    2/i     2/2  ̂     whicli    we    may    call    the  "stimulation 
It  +  V 

V 
efficiency "    of    the    electrolyte,  f     Since    is  Hittorf 's 

''transport  number,"  and  is  usually  denoted  by  n ,  the  stimu- 
lation efficiency  may  also  be  expressed  by  - — -J^^  which 

reduces  to  1-2??,  if  the  ions  are  mono-valent. 
We  cannot  assume,  it  is  true,  that  the  stimulation  effects 

of  different  re-agents  will   be  strictly  proportional   to  their 

*Vide  Wheitbam :  A  Treatise  ooa  the  Theory  of  Solution, 1902,  page  382. 

t  I  origiaiially  defined  the  "stimulation  efficiency"  as  ̂~ — ^ 
U  +  V 

which,  of  course,  is  only  true  for  univalent  ions.  I  am  indebted 
to  Mr.  J.  A.  Craw  for  the  above  correction. 
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"stimulation  efficiencies"  partly  because  it  is  uncertain  whe- 
ther        referred  to  above,  is  constant,  and  also  because  of 

the  ion-proteid  already  present  in  the  organism,  the  influence 
of  which  will  be  to  lessen  or  to  increase  the  effect  of  the 

testing  re-agent.  Still,  the  '^stimulation  efficiency"  of  a  re- 
agent will  serve  as  a  rough  index  of  its  probable  effect,  and  I 

therefore  append  a  rough  table  of  the  re-agents  most  com- 
monly used  as  stimuli  in  physiology,  with  their  ionic  veloci- 

ties and  "stimulation  efficiencies,"  the  sign  +  before  the 
stimulation  efficiency  denoting  attraction  of  a  "positive" 
organism,  and  the  sign  —  attraction  of  a  "negative" 
organism. 

If  the  stimulation  efficiency  be  calculated  from  the  ionic 
velocities  it  will  not  be  accurate  except  for  very  dilute,  com- 

pletely ionised,  solutions.  A  more  accurate  method  is  to  cal- 
culate the  stimulation  efficiency  from  the  value  of  the  trans- 

port number  n,  at  the  dilution  which  we  are  using.  But,  in 
order  to  make  the  table  more  general,  I  have,  except  in  the 
cases  of  the  carbonates  and  MgClg,  calculated  the  stimula- 

tion efficiency  from  the  ionic  velocities.  It  is  necessary  to 
bear  in  mind,  however,  that  solutions  of  a  salt  formed  by 
the  neutralisation  of  a  strong  base  by  a  weak  acid,  as,  for 
example,  Nag  CO  3,  always  contain  OH  ions,  which  have  a 
very  high  velocity,  and  which  tend  to  render  the  stimulation 
efficiency  negative.  Finally,  in  order  to  observe  any  propor- 

tion between  the  stimulation  effects  of  different  re-agents  we 
must  use  equivalent  solutions.  The  ionic  velocities  of 
Cu,  Ba,  Ca,  SOj^,  and  Ag,  in  the  accompanying  table,  are 
taken  from  the  results  given  by  W.  C.  D.  Whetham  in  the 

Philosophical  Transactions  of  the  Royal  Society.'^  Those  of 
CI  and  I  are  from  Kohlrausch's  results,  quoted  by  Whe- 

tham. f  Whetham  found  that  his  results,  obtained  by  a 

direct  method,  corresponded  very  closely  with  Kohlrausch's. 
Those  of  K,  Na,  Li,  H,  NO  3,  and  OH  are  from  Kohl- 

rausch's results  quoted  by  Watson. J  The  stimulation  effi- 
ciencies of  Kg  CO  3,  Nag  CO  3,  and  MgCl,2  are  calculated 

from  the  transport  numbers  for  dilute  solutions  ('029,  '093, 
and  '087  equivalent  gramme  molecules  per  litre  respectively) 
given  in  Fitzpatrick's  "The  Electro-Chemical  Properties  of 
Aqueous  Solutions."^ 

*  Vol.  olxx:^iv.  A,  page  337;  and  vol.  olxxxvi.  A,  page  507. 
t  Ihid. 
I  Textbook  of  Physics,  1900,  pege  798. 
§  British  Associiation  Report,  1893.  Reprinted  hy  Whetham 

in  his  Theory  of  Solution  and  Electrolysis. 
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The  re-agents  are  in  tlie  order  of  their  stimulation  effi- 

ciencies." 
Table  of  Stimulation  Efficiencies. 

Substance. 
Velocity  of  Kation in  Centimetres 

per  Second. 

Velocity  of  Anion in  Centimetres 
per  Second. 

stimulation Efficiency. 

320  X  10"* 

45  X  10"*^ 

4- 

•815 

320  X  10~* 
53  X  10~^ 

+ 

•716 

320  X  10"-'' 64  X  10"^ 

-f- 

•667 

T\  CO -\- 

•547 

T\  .so 

66  X  10~" 45  X  10~5 

+ 

•392 

Kfl  CO + 

•289 

K'A  SO 

45  X  10""^ 45  X  10-^ 

+ 

•250 

66  X  10""^ 
53  X  10~' 

4- 

•109 

66  X  10^*^ 
60  X  10~^ 

+ 

•048 

KXO 

66  X  10"^ 
64  X  10~^ 

+ 

•015 

Xi  clKy  1                  .  .  . 

45  X  10"^ 

53  X  10~' 

- 

•082 

CiiSO 

31  X  10"** 
45  X  10"* 

- 

•092 

49  X  10~^ 
64  X  10~^ 

•133 

X>  cl  ± 

45  X  10~^ 
60  X  10~^ 

- 

•143 

X>  d.X> 

45  X  10""^ 64  X  10~^ 

•174 

LiCl 

36  X  10-^ 
53  X  10-^ 

•191 

Bad., 

39  X  10-^ 
53  X  10-5 

•364 

CaClj 

35  X  10-^ 
53  X  10-5 

•403 

CuCL 

31  X  10-^ 
53  X  10-^ 

•446 

KOH 

66  X  10-^ 182  X  10-5 

•468 

MgCL 

•517 

NaOH 

45  X  10-^ 182  X  10-5 

•604 

LiOH 

36  X  10-« 182  X  10-5 

•670 

Ba(OH).,  ... 

39  X  10-^ 182  X  10-5 

•735 

Ca(OH).,  ... 

35  X  10-5 182  X  10-5 

•758 

The  third  decimal  place  in  the  column  of  stimulation  effi- 
ciencies is  the  nearest  approximation. 

To  test  the  conclusions  arrived  at  in  this  section,  it  is 

necessary  to  ascertain  the  state,  "positive"'  or  "negative,"  of 
the  organism,  and  then  to  test  its  re-actions  to  various  re- 

agents, and  to  the  constant  current,  under  the  same  condi- 
tions. 

This  appears  not  to  have  been  done  hitherto.  TI.  H. 
Dale,  it  is  true,  has  made  investigations  of  this  nature,^  but 
he  nearly  always  uses  acetic  acid  in  his  media  or  in  his  icvt 

*  Journal  of  Physiology,  1901,  vol.  xxvi.,  page  291. 



14 

solutions.  For  our  purposes  this  choice  is  most  unfortunate, 
as  the  dissociation  of  acetic  acid  is  very  small,  even  in  dilute 
solutions ;  indeed,  it  is  only  half  dissociated  when  the  solution 
contains  only  about  two  parts  of  acetic  acid  per  million.* 
Moreover,  the  amount  of  hydrion  due  to  acetic  acid  is  groat; v 
reduced  on  its  diffusion  into  a  medium  containing  highly 

ionised  salts  (as  was  the  case  in  Dale's  experiments),  while  the 
acetanions  are  not  correspondingly  reduced,  and  the  resultant 
proportions  of  ions  depend  upon  the  electrolytes  into  which  it 
is  diffusing,  t  Hence  the  theoretical  effects  of  acetic  acid  are 
highly  uncertain,  and  this  corresponds  with  the  uncertainty 

of  Dale's  results.  Such  sources  of  ambiguity  do  not  arise 
when  we  use  strong  acids  in  dilute  solution  and  perfectly 
ionised  solutions  of  salts.  A  number  of  other  investigators 
have  tested  the  effects  of  various  re-agents  upon  uiiicelliilar 
organisms,  but  as  they  did  not  previously  ascertain  the  nature 
of  the  ions  in  the  medium  in  which  the  organisms  were  tested 
their  results  tell  us  nothing  with  regard  to  this  theory.  I  there- 

fore carried  out  a  series  of  experiments  with  a  view  towards 
systematically  testing  the  accuracy  of  the  conclusions  put 
forv/ard  in  this  section.  The  organisms  used  were  the  infu- 

soria in  the  large  intestine  and  rectum  of  a  frog  (Ranaodea 
avrea).  Four  species  were  found  and  used  in  these  experi- 

ments, namely: — 1.  A  species  of  Splrostomum ,  closely  resem- 
bling, if  not  identical  with,  S.  amhiguum.  2.  A  species  of 

Opalina,  probably  Oj)alina  ranarum.  3.  A  large  disc-shaped 
species,  more  than  half  the  length  of  S2)iro'itomum  sp.,  and 
nearly  as  wido  as  it  is  long,  much  flattened  laterally,  endo- 
plasm  in  front  of  the  mouth,  triangular  in  shape,  slightly  re- 

curved. 4.  A  much  smaller  species,  only  about  half  the 
length  of  Opalma  sp.,  but  otherwise  resembling  the  last-men- 

tioned species.  The  two  latter  species,  in  the  absence  of  any 
expert  knowledge  of  the  subject,  I  am  unable  to  name.  I  will, 
therefore,  designate  them,  respectively,  species  A  and 
species  B. 

A  cell  of  wax  was  made  on  a  glass  slide.  It  measured 
about  f  in.  square,  and  the  walls  were  about  1  millimetre 
deep.  In  two  opposite  walls  of  the  cell  were  grooves,  which 
were  the  same  depth  as  the  walls.  A  small  portion  of  the 
intestinal  or  rectal  contents  was  placed  in  the  cell,  and  a 
large  drop  of  a  given  solution,  the  medium,  was  placed  in  the 
cell  with  it.  This  was  left  for  a  varying  period,  and  then  a 
cover-glass  was  placed  on  the  cell,  any  spaces  in  the  cell  being 

Walker:  Tntroducfcion  to  Physical  Chemistry,  third  edition, 
page  236. 

t  Vide  Walker:  Introduction  to  Physical  Chemistry',  third 
edition,  pages  304  and  316. 
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filled  up  with  some  more  of  the  solution.  Capillaries  con- 
taining the  test-solutions  were  then  inserted  through  the 

grooves,  so  as  to  project  slightly  into  the  cell,  and  the  re- 
mainder of  the  capillary  was  sometimes  slightly  raised  by 

resting  it  on  slips  of  paper,  in  order  to  aid  diffusion  by 
gravity.  The  various  parts  of  the  cell,  etc.,  are  indicated  in 
the  diagram  (Fig.  5).  The  cell  was  then  examined  under  the 
low  power  of  a  microscope,  or  with  a  magnifying  glass. 

Figure  5. 

The  object  of  placing  the  organisms  first  in  a  known  medium 

was  to  ensure  their  being  "positive"  or  ''negative,"  as  desired. 
Thus  an  organism  which  had  been  placed  for  ten  minutes  in 
a  decinormal  solution  of  KCl  would  be  positive,  owing  to 
the  excess  of  kations  which  had  entered  it ;  and  its  reaction,  if 
our  reasoning  has  been  correct,  should  be  attraction  to  a 
solution  with  a  positive  stimulation  efficiency,  and  repulsion 
from  a  solution  with  a  negative  stimulation  efficiency.  Of 
course,  it  is  quite  uncertain  what  salts  have  been  introduced 
with  the  rectal  contents,  but  as  the  proportion  of  rectal  con- 

tents in  the  cell  to  the  volume  of  the  medium  was,  in  each 
experiment,  small,  the  influence  of  the  introduced  salts  was 
negligible.  The  results  of  the  experiments,  as  the  accom- 

panying table  shows,  are  in  entire  harmony  with  the  theory 
I  have  put  forward — in  every  case  the  theoretical  and  actual 
results  are  the  same.  Experiment  No.  14  might  be  thought 
to  be  an  exception,  but  when  we  remember  the  extremely  low 
stimulation  efficiency  of  KISTO^,  and  that  its  effect  might  be 
very  easily  neutralised  by  small  quantities  of  salts  with  nega- 

tive stimulation  efficiencies  introduced  with  the  rectal  con- 
tents we  see  that  the  organisms,  in  this  case,  were  very  pro- 
bably isotactic.  It  will  also  be  observed  that  the  re-action 

always  takes  place  quickly  v/hen  media  with  a  high  stimulation 
efficiency  were  employed ;  and  delay,  as  in  experiment  No.  9, 
only  occurred  when  the  stimulation  efficiency  of  the  medium 
was  low.  As  there  were  generally  individuals  of  more  than 
one  species  in  the  cell,  some  of  the  results  were  obtained  sim- 

ultaneously, e.g.,  experiment  No.  3  gave  results  for  Spirosto- 
mum,  Opalina,  and  species  B. 
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It  was  found  that  Spirosfomum  sp.  was  an  ideal  species 
for  these  investigations,  as  it  was  not  injuriously  affected  by  the 
solutions,  and  was  very  active  and  sensitive  to  the  test  solu- 

tions. Species  A  and  B  were  also  uninjured  by  the  solutions, 
but  did  not,  as  a  rule,  re-act  quite  so  quickly  as  Spirosforn  um 
sp.  Opal  Ilia  was  very  liable  to  injury  by  decinormal  solutions 
— the  action  of  KCl  and  of  NaCl  in  this  respect  was  capri- 

cious—sometimes decinormal  solutions  appeared  to  kill  the 
organisms,  sometimes  not.  Decinormal  solutions  of  ̂ ^a.^COg, 
CaCL,  and  BaCl^,  were  very  injurious  to  Opalina, 
the  two  latter  causing  almost  immediate  disintegration, 
doubtless  owing  to  their  high  stimulation  efficiency  causing 
excessive  lowering  of  the  surface  teEsiou.  Decinormal  KOH 
killed  all  the  species  and  caused  disintegration,  doubtless, 
again,  on  account  of  its  iiigh  stimulation  efficiency. 

The  galvanotaxis  of  these  organisms  was  also  tested.  The 
ordinary  stimulation  trough,  with  parallel  sides  of  porous 

clay,  described  by  Verworn,'^'  v/as  employed,  and  non-polaris- able  brush  electrodes  were  used  to  lead  in  the  current.  The 

following  results  were  obtained  .  — 
1.  Rectum  of  a  frog  left  in  tap  water  overnight.  Some 

of  contents  placed  in  -^KCl  in  the  stimulation  trough  and 
left  for  a  quarter  of  an  hour.  Then  tested  with  three  two-volt 
storage  cells.  Opalina  all  dead.  Species  B  numerous^  their 
rotatory  movements  became  slower  and  tended  towards  the 
kathode.  In  ten  minutes  the  anodic  half  of  the  trough  was 
deserted,  and  the  kathodic  half  well  populated,  especially  near 
the  kathode. 

N 
2.  Some  of  contents  of  same  rectum  placed  in    —  CaCla 

for  a  quarter  of  an  hour.  Opfdina  all  dead.  Species  B 
numerous.  Tested  with  three  two-volt  storage  cells.  Organ- 

isms proceeded  with  an  irregular,  wavy  motion  towards  the 
anode,  and  in  a  few  minutes  had  formed  a  small  cluster  there, 
which  remained  unaltered.  Several  individuals,  however,  Te- 
mained  in  the  kathodic  half  of  the  cell. 

3.  Rectum  left  forty-eight  hours  in  tap  water.    Some  of 
N 

contents  placed   in  — -  Na.CO., ,  and   left    for    half   an  hour. 

Tested  with  ten  two-volt  storae^e  cells.  Organisms  scanty,  con- 
sisting of  Opalina  and  species  B.  Both  to  kathode,  the  attrac- 

tion of  species  B  being  hampered  by  its  rotatory  movements. 
In  half  an  hour  a  small  cluster  had  forme^i  at  the  kathode. 

*  Verwom  :  General  Physiology  :  Trans,  by  Frederic  S.  Lee, 
page  416. 
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4.  Some  of  contents  of  same  rt'ctu in  placed  in    ̂ ^KI,  and 
left  for  half  an  hour.  Tested  with  ten  two-volt  storage  cells. 
Opalina  and  species  B,  both  to  kathode.  After  half  an  hour 
still  at  kathode,  where  they  had  formed  a  small  cluster. 

Thus  the  results  of  these  experiments  on  galvanotaxis  in 
different  media  also  go  to  support  the  theory  I  have  put  for- 

ward. In  addition,  it  may  be  mentioned  that  the  results  of 

Dale's  experiments  in  galvanotaxis  go  generally  to  support 
this  theory."^"  Thus,  Balantidnim  duodeni  shaken  into  solu- 

tions of  increasing  acidity  collected  closely  at  the  kathode  when 

the  solution  contained  '02  per  cent.  HCl,  the  current  being 
six  pint  bichromate  cells.  The  same  species  in  pure  '6  per cent.  NaCl  went  to  anode  with  moderate  currents,  and  to 
kathode  with  twelve  cells.  The  latter  result  I  believe  to  be 
due  to  the  acid  liberated  at  the  anode  causing  the  organisms 

to  become  "positive."  Dale  also  found  that  Opalina  in  '6  per 
cent,  saline  and  "01  per  cent.  NaOH  collected  at  the  anode, 
and  that  Nyctotii ervx  did  the  same  when  left  in  the  solution 
for  a  sufficient  time  (ten  minutes),  and  other  instances,  in 
which  he  used  only  specified  inorganic  solutions,  will  be 

noticed  on  referring  to  Dale's  paper. 
4.  The  Structure  of  Striated  Muscle. 

The  following  is  extracted  from  Schafer's  '  Essentials  of 
Histology,"  sixth  edition,  page  102  :  — "The  sarcostyles  are  sab- 
divided  at  regular  intervals  by  thin  transverse  disks  (mem- 

branes of  Krause)  into  successive  portions,  which  may  be  term- 
ed sarcomere.'^ ;  each  sarcomere  is  occupied  by  a  portion  of  the 

dark  stria  of  the  whole  fibre  (sarcous  element).  The  sarcous 
element  is  reaily  double,  and  in  the  stretched  fibre  separates 
into  two  at  the  line  of  Hensen.  At  either  end  of  the  sarcous 

element  is  a  clear  substance  (probably  fluid  or  semi-fluid), 
separating  it  from  the  membrane  of  Krause.  This  clear  sub- 

stance is  more  evident  the  more  the  fibril  is  extended,  but 
diminishes  to  complete  disappearance  in  the  contracted  muscle. 
The  cause  of  the  change  is  explained  when  we  study  more 
minutely  the  structure  of  the  sarcous  element.  For  each  sar- 

cous element  is  pervaded  with  longitudinal  canals  or  pores, 
which  are  open  in  the  direction  of  Krause's  membrane,  but 
closed  at  the  middle  of  the  sarcous  element.  In  the  con- 

tracted muscle  the  clear  part  of  the  muscle  substance  has 
disappeared  from  view,  but  the  sarcous  element  is  swollen  and 
the  sarcomere  is  thus  shortened  ;  in  the  uncontracted  muscle, 

*  H.  H.  Dale:  Galvanotaxis  and  Chemotaxis  of  Ciliate 
Infusoria.    Journal  of  Physiology,  1901,  page  291. 
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on  the  other  hand,  the  clear  part  occupies  a  considerable  in- 
terval between  the  sarcous  element  and  the  membrane  of 

Krause,  the  sarcomere  being  lengthened  and  narrowed.  The 
sarcous  element  does  not  lie  free  in  the  middle  of  the  sarco- 

mere, but  is  attached  at  either  end  to  Krause's  membrane  by 
very  fine  lii.es,  which  may  represent  fine  septa,  running 

through  the  clear  substance :  on  the  other  hand,  Krause's 
membrane  appears  to  be  attached  laterally  to  a  fine  mem- 

brane, wh^ch  limits  the  fibril  externally."  Page  105 :  — 
''Comparing  the  structure  of  the  sarcomere  with  that  of  the 
protoplasm  of  an  amoeboid  cell,  we  find  in  both  a  framework 
(spongioplasm,  substance  of  sarcous  element),  which  tends  to 
stain  with  haematoxylin  and  similar  re-agents,  which  encloses 
in  its  meshes  or  pores  a  clear,  probably  semi-fluid,  sub- 

stance (hyaloplasm,  clear  substance  of  sarcomere),  which  re- 
mains unstained  by  these  re-agents.  In  both  instances,  also, 

the  clear  substance  or  hyaloplasm,  when  the  tissue  is  sub- 
jected to  stimulation,  passes  into  the  pores  of  the  porous  sub- 

tance,  or  spongioplasm  (contraction),  whilst  in  the  absence  of 
such  stimulation  it  tends  to  pass  out  from  the  spongioplasm 
(formation  of  pseudopoclia,  resting  condition  of  muscle). 
Thus,  both  the  movements  of  cell-protoplasm  and  those  of 
muscle  seem  brought  about  by  similar  means,  although  at  first 
sight  the  structure  of  muscle  is  so  dissimilar  from  that  of 
protoplasm.  We  have  already  noticed  that  the  movements  of 

cilia  are  susceptible  of  a  similar  explanation." 

Krause's  Membrane 

Sarcous^  ^ 

Elemient  
^  ** 

—  Fine  Septa 

Hensen's  Lim 

Krause's  Membrane 
Figure  6. 
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It  would  thus  appear  that  the  structure  of  the  sarcomere 
may  be  regarded  as  that  represented  in  the  diagram.  If  the 
walls  of  the  sarcous  element  be  elastic,  it  is  obvious  tliat  the 
surface  tension  (T)  of  the  fluid  hyaloplasm  would  pull  them 
in  at  all  points  along  their  surface  of  contact,  while  on  dimi- 

nution of  the  surface  tension  the  sarcous  element  would  swell 
in  order  to  increase  the  surface  of  contact,  and,  since  nothing 
but  hyaloplasm  is  available  to  fill  up  the  space  thus  created, 
liyaloplasm  will  flow  %ntu  the  sarcous  element.  If  the  surface 
tension  is  increased  the  operations  would  be  reversed. 

I  am  aware  that  histolo^ists  are  not  unanimous  in  adopt- 
ing this  theory  of  the  structure  of  striated  muscle,  but  it 

enables  us  to  obtain  a  clear  view  of  the  influence  of  the  sur- 
face tension  of  the  hyaloplasm  upon  the  contraction  of 

muscle. 

5. — The  Contraction  of  Striated  Muscle. 

In  order  to  explain  the  contraction  of  striated  muscle  we 
must  assume  that  there  is  a  contact  difference  of  potential  be- 

tween the  spongioplasm  and  hyaloplasm ,  due  to  the  presence 
of  kation- prot eid  in  the  muscle.  That  kation-proteid  is  pre- 

sent in  striated  muscle  is  demonstrated  by  the  second  part  of 

Hermann's  law,  namely,  that  muscle  becomes  negative  when 
dying,  that  is,  that  within  the  muscle  there  is  an  E.M.F. 
tending  to  produce  a  current  from  the  dying  points  to  the 

other  points  in  the  muscle.^  If  "when  dying"  be  taken  to 
mean  "when  injury  of  such  a  nature  as  to  set  up  katabolism  is 
applied"  we  may  at  once  state  that  this  is  due  to  the  libera- 

tion of  kations  by  the  decomposing  ion-proteid. 
Similarly,  muscle  becomes  "negative"  when  excited  to 

activity,  because  the  excitation  sets  up  katabolism,  and  kations 
are  set  free.  We  shall  go  more  fully  into  the  influence  of  the 
electric  current  upon  tlie  kation-proteid  in  the  sequel  ;  but,  in 
passing,  we  may  note  Biedermann's  statement  that  if  the  pas- 

sage of  a  weak  "polarising"  current  through  muscle  be  con- 
tinued, its  excitability  is  first  augmented  and  then  dim- 

inished.! We  can  easily  see  that  while  the  katabolic  pro- 
cesses are  being  hurried  up  by  the  polarising  current,  any 

additional  excitation  will  precipitate  them  the  more  easily 
because  the  ion-proteid  xs  already  partly  decomposed,  while, 
as  the  constant  excitation  and  consequent  katabolism  continue 
the  supply  of  kations  becomes  so  diminished  that  it  can  no 
longer  respond  to  the  demands  of  additional  excitation.  That 

*  For  an  expllanation  of  this  oon fusion  in  physiological  ter- minology, vide  WaUer :  Human  Physioilogy,  1896,  page  388. 
t  Biedermann  :  Electro-physiology :  Trans,  by  F.  A.  Weiby, 

vol.  i.,  page  283. 
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such  contimioufi  excitation  does  take  place  during  the  passage 
of  the  polarising  current  is  a  conclusion  definitely  arrived  at 

by  Biedermann.  He  says: — "The  electrical  current  sets  up  a 
process  of  excitation  in  striated,  as  in  smooth,  muscle 

throughout  the  duration  of  its  passage.""^'  Assuming,  for  the 
moment,  what  is  about  to  be  proved,  namely,  that  the  setting 
free  of  kations  by  the  current  is  the  cause  of  contraction,  we 
see  that  the  fact  that  maximal  twitches  are  much  higher  with 
a  constant  than  with  an  induced  currentf  is  due  to  the 

greater  amount  of  decomposition  of  kation-proteid  by  the  cur- 
rent v/hich  acts  the  longer  time. 

As  to  the  nature  of  the  kations  which  form  the  ion-proteid 
in  the  hyaloplasm  of  striated  muscle,  we  can  say  very 
little.  The  effects  of  chemical  re-agents  on  muscle  show,  as 
we  shall  see  later,  that  simple  metallic  ions  are  capable  of 
forming  ion-proteids  in  muscle  just  as  in  unicellular  organ- 

isms. Probably  K  and  H  ions  play  an  important  part — as 
it  is  well  known  that  KHgPO^  is  always  formed  when  muscle 
becomes  rigored — and,  moreover,  K  salts  predominate  in  the 
ash  of  muscle,  Ca  and  Mg  only  being  present  in  traces.  \ 

Now,  it  is  evident  that,  since  hyaloplasm  is  laden  with 
kation-proteid,  the  result  of  its  katabolism  or  dissociation 
must  be  the  formation  of  an  electrical  double  layer  at  the 
contact  surface  of  the  hyaloplasm  and  spongioplasm  by  the 
deposition  of  ions,  just  as  in  the  case  of  the  contact  surface 
between  the  mercury  and  sulphuric  acid  solution  in  the  capil- 

lary electrometer. 
The  action  of  a  stimulus,  such  as  an  electric  current,  oi\ 

muscle,  is  to  set  up  katabolism  at  certain  points  in  the 
muscle  (e.g.,  the  kathode  on  make),  and  the  consequence  of 

this  is,  as  we  have  seen,  to  cause  ''negativity"  at  such  points 
in  consequence  of  the  kations  set  free.  This  "negativity"  is 
transmitted,  practically  unaltered,  §  along  the  muscle,  and  its 
mode  of  transmission  will  be  discussed  in  detail  in  the  sequel. 

It  remains  to  consider  the  effect  of  the  progress  of  this 
area  of  high  potential  along  the  muscle.  It  will  be,  as  ex- 

pressed by  Bernstein's  ''wave  of  excitation,"  ||  to  uninterrup- 

*  Biedermann  :  Electro-physiology  :  Trans,  by  F.  A.  Welby, vol.  i.,  page  185. 
t  Ihid.,  vol.  i.,  page  176. 
I  Starling:  Elements  of  Human  Physiology,  fifth  edition, 

page  130. 
§  Biedermann  :  Electro-physiology :  Trans,  by  F.  A.  We^by, 

vol.  i.,  page  395. 
II  Ihid.,  vol.  i.,  (page  374. 
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tedly  raise  tlio*  potential  at  each  point  in  the  muscle  and  un- 
interruptedly let  it  fall  again.  The  effect  of  this  will  be  (just 

as  in  the  capillary  electrometer  when  the  potential  on  one 
side  of  the  meniscus  is  raised)  to  diminish  the  surface  tension 
at  the  contact  surface  of  the  spongioplasm  and  hyalop!a,-;m 
owing  to  the  increase  in  the  P.D.  between  them. 

Now,  if  we  suppose  the  walls  of  the  sarcous  element  to  be 
elastic — the  effect  of  the  surface  tension  of  the  hyaloplas/n 
will  be  to  exert  a  pull  inwards  upon  the  wall — and  therefore 
the  walls  are  pulled  in.  To  this  pull  the 
wall  will  offer  a  resistance  owing  to  its  elasticity.  If 
these  two  forces  are  in  equilibrium,  increasing  the  surface 
tension  will  narrow  the  tube,  while  diminishing  the  surface 
tension  will  widen  it.  But  widening  this  elastic  tube  must 
shorten  it,  just  as  an  indiarubber  tube  when  stretched  longi- 

tudinally grows  narrower,  and  when  stretched  laterally  grows 
shorter.  The  sarcous  element,  in  shortening,  must  exert  a 
pull  on  the  fine  fibrils  which,  it  is  conjectured,  attach  them  to 

Krause's  membrane  ;  hence,  the  two  membranes  of  Krause 
are  pulled  together  and  the  muscle  contracts.  Hence,  since 

the  "wave  of  negativity"  must  diminish  the  surface  tension— 
not  by  deposition  of  ions,  for  in  that  case  it  would  undergo 
excessive  decrement,  which  it  does  not* — but  by  simply  rais- 

ing the  P.D.  between  the  hyaloplasm  and  spongioplasm  it 
must  give  rise  to  a  contraction. 

6. — On  the  Propagation  of  Excitation  in  Nerve  and 
Muscle. 

We  have  seen  that  the  hyaloplasm  of  striated  muscle  con- 
tains a  kation-proteid  owing  to  the  presence  and  metabolism 

of  which  the  surface  of  contact  between  the  spongioplasmic 
sarcous  elements  and  the  hyaloplasm  is  always  positively 
charged  on  the  nyaloplasmic  side,  or,  in  physiological  termi- 

nology, the  surface  of  the  hyaloplasm  is  always  ''negative"  to 
that  of  the  spongioplasm.  When  any  breaking  up  of  the 
kation-proteid  takes  place,  kations  must  therefore  be  set  free. 
Now,  I  have  previously  pointed  out  that  the  fundamental 
property  pf  ion-proteid  is  that  it  is  very  unstable  in  the  pres- 

ence of  ions,  tending  to  form  new  ion-proteid  compounds  with 
any  ions  which  may  be  present  in  excess ;  and,  indeed,  it  is 
upon  this  property  of  the  ion-proteid  that  the  phenomena  of 
contraction  and  irritability  in  living  tissues  depend.  I  may 
now  throw  this  assertion  into  a  more  definite  form,  and  state 
that  when  a  certain  minimal  number  of  free  ions  (the  numbe/^ 
varying  in  different  tissues)  is  present  at  any  point  in  an  excit- 

*  Biederaiann  :  Electro-physiology  :  Trans,  by  F.  A.  Welbyj 
vol.  i.,  page  395. 
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able  tissue,  the  mass  influence  of  these  ions  will  be  sufficient 
to  displace  the  ions  already  holding  the  proteid  molecule, 
and  to  take  their  place.  Hence  the  kations  set  free  in  one 
section  of  an  excitable  tissue  by  excitation  may  in  turn  dis- 

place others  in  th^  next  section  of  ion-proteid  material,  which 
again  may  set  free  ions  in  the  following  section,  and  so  on,  so 
that  a  wave  of  excitation  is  propagated  through  the  tissue. 

Thus  we  conclude  that  the  "wave  of  negativity"  does  not  pro- 
gress so  much  by  diffusion  as  by  a  process  of  successive  dis- 

placement. 
The  evidence  for  this  fact  will  come  out  more  clearly  in 

the  sequel,  but  we  may  allude  to  some  of  the  facts  supporting 
it  now.  Just  as  in  muscle,  we  consider  that  there  is  present 
in  the  axis  cylinder  of  nerve  a  kation-proteid  which,  by  its 
katabolism  under  stimulation,  gives  rise  to  a  wave  of  nega- 

tivity, only,  as  in  this  case  there  is  no  elastic  surface  for  ions 
to  be  deposited  on,  no  contraction  is  evoked.  Now,  the  exci- 

tatory state  evoked  in  nerve  by  an  intense  stimulus  is  propa- 
gated more  rapidly  than  that  caused  by  a  weaker  one.^  We 

can  easily  see  that  this  must  be  due  tu  the  greater  mass  of 
kations  set  free  initially  :  they  would  more  easily  and  quickly 
set  free  other  ions  in  each  section  (for  it  is  the  principle  of 
mass  action  that  the  rate  of  chemical  change  depends  upon  the 
masses  of  the  re-acting  substances).  This  will  be  seen  more 
easily  when  we  come  to  consider  the  genesis  of  the  discharge 
in  the  heart ;  but  it  is  obvious  that  if  the  wave  of  negativity 
were  propagated  by  mere  diffusion,  since  the  number  of  ions 
set  free  in  no  wise  affects  their  velocity,  the  intensity  of  the 
stimulus  could  not  affect  the  velocity  of  the  excitatory  wave. 

Of  a  similar  nature  may  possibly  be  the  explanation  of 
the  fact  that  nerve  cells  conduct  more  slowly  than  nerve 
fibres.!  The  cross-section  of  a  nerve  cell  is  much  greater  than 
that  of  its  fibre ;  hence  at  any  moment  the  same  number  of 
ions  would  have  very  many  more  ion-proteid  molecules  to  cope 
with  than  they  had  during  their  course  in  the  fibre. 

Another  line  of  evidence  supporting  the  theory  we  have 
put  forward  is  the  influence  of  various  solutions  of  salts  upon 
the  transmission  of  excitation.  If  a  portion  of  a  conducting 
excitable  tissue  were  immersed  in  a  solution  with  a  negative 
stimulation  efficiency,  and  a  wave  of  negativity  initiated  else- 

where, on  passing  through  the  immersed  portion  (if  it  travels 
by  displacement)  should  either  be  diminished,  abolished,  or 
converted  into  a  wave  pi  positivity,  according  as   little  or 

*  Gotch :  Schafer's  Textbook  of  Physiology,  vol.  ii.,  page  458. 
t  Biedermann  :    Electro-physiology :  Trans,  by  F,  A.  Wolby, 

vol.  ii.,  page  69. 
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much  of  the  mu.scle-i)roteid  was  taken  up  by  the  anions  of  the 
solution.  Of  course,  the  wave  of  positivity  thus  produced,  on 
issuing  from  the  region  immersed,  would  be  converted  into  a 
wave  of  negativity  again,  owing  to  the  anions  displacing 
kations  ;  but  it  would  probably  be  reduced  owing  to  some  of 
the  anions  combining  directly  with  kations.  This  idea  re- 

ceives support  from  the  fact  that  nerves  which  have  been  im- 
mersed for  a  long  time  in  salt  solution,  and  are  repeatedly 

stimulated,  give  a  wave  of  positivity."^  Still  more  suggestive 
is  the  fact  that  the  excitatory  state  is  often  diminished  when 

passing  through  a  portion  of  nerve  treated  with  NaCl — abso- 
lutely with  a  61  per  cent.  Nal  solution — though  excita- 

bility is  still  present. I  Thus  the  wave  of  negativity  is,  in  the 
second  instance,  suppressed,  as  we  have  said  it  may  be, 
though  a  wave  may  be  started  frorri  the  point  affected  by 
direct  action  of  the  current.  The  reason  why  the  wave  is  so 
absolutely  suppressed  in  the  case  of  Nal  is  probably  the  high 
stimulation  efficiency  of  Nal  causing  a  great  predominance 
of  anions  ;  as  we  shall  see,  the  number  of  kations  in  a  normal 
wave  of  negativity  in  medullated  nerve  is  small. 

It  will  be  obvious  that  there  is  a  difficulty  in  proving  this 
point  in  nerve,  because  the  wave  of  positivity  in  the  affected 
region  is  converted  into  a  wave  of  negativity  directly  it 
emerges.  But  our  previous  investigations  into  the  contrac- 

tion of  muscle  show  that  a  wave  of  positivity  cannot  cause  a 
contraction  until  it  be  converted  into  a  wave  of  negativity, 
because  a  wave  of  positivity  would  only  diminish,  not  increase^ 
the  P.D.  between  the  hyaloplasm  and  spongioplasm,  and, 
therefore,  the  surface  tension  at  their  contact  surface  would 
not  be  diminished,  and  no  contraction  would  ensue  ;  hence,  a 
portion  of  a  muscle  which  has  been  treated  with  a  solution 
which  has  a  sufficiently  great  negative  stimulation  efficiency 
ought  to  act  as  a  motor  nerve  to  the  rest. 

This  can  be  very  easily  demonstrated  in  the  intestine  of  a 

fly.  In  insects  the  walls  of  the  intestine  contain  '  striated 
(uninuclear)  muscle  cells,  which  by  contraction  set  up  the  nor- 

mal peristaltic  movements  of  the  digestive  tract."  %  The 
species  I  used  for  experiments  was  Callophora  villosa,  Desv., 
which  is  the  Australian  representative  of  the  English  blue- 

bottle. If  the  last  posterior  segment  of  one  of  these  flies  is 
torn  away  with  forceps,  the  end  of  the  intestine  is  usually 
left  hanging  from  it,  and,  if  the  operation  be  performed  care- 

fully, nearly  half  an  inch  of  intestine    can    sometimes  be 

*  Gotch  :  Schafer's  Textbook  of  Physiology,  vol.  ii.,  page  538. 
t  Gotch:  Schafer's  Textbook  of  Physiology,  vol.  ii.,  page  490. 
t  Biedermann  :    Electro -ph\  riolog>-  :  Trans,  by  F.  A.  Welb}'. 

vol.  i..  page  164. 
c 
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obtained.  If  this  be  placed  on  a  slide  which  has  been  slightly 
wetted  with  a  decinormal  solution  of  NaCl,  and  the  super- 

fluous fluid  taken  up  by  filter  paper,  on  examining  the  in- 
testine under  the  miscroscope  peristaltic  waves  of  con- 
traction are  seen  travelling  down  the  intestine  towards  the 

rectum  at  an  easily  followed,  uniform  velocity,  with  moderate 
frequency.  On  now  touching  the  intestine  at  about  its  middle 

point  with  a  fine  pointed  camel's  hair  brush,  which  has  been 
just  wetted  with  a  decinormal  solution  of  CaCl^,  a  remark- 

able effect  is  observed  :  — If  one  of  the  peristaltic  waves  start- 
ing at  the  end  of  the  intestine  furthest  from  the  rectum  be 

followed  with  the  eye,  it  is  observed  to  completely  disappear 
on  entering  the  region  which  has  been  treated  with  CaCL, ; 
but  if  we  continue  to  move  the  eye  along  the  intestine  at  the 
same  rate  as  the  wave  of  contraction  was  formerly  moving,  on 
reaching  the  other  end  of  the  affected  area  the  wave  will  be 
seen  to  emerge  from  it  as  vigorous  as  before,  and  to  be  travel- 

ling at  the  same  rate.  Thus,  contraction  has  been  abolished 
by  the  CaClg,  while  conduction  continues  to  take  place  at 
the  same  rate  as  before.  The  suppression  of  the  wave  of  con- 

traction in  the  area  affected  is  not  due  to  any  apparent 
change  in  form  in  the  intestine  in  that  area,  for  if  the  CaCli 
be  properly  applied,  no  apparent  change  in  form  takes  place. 
If,  however,  too  much  CaCL,  is  applied — so  that  it  is  not 
sufficiently  diluted  by  the  NaCl  present  (e.g.,  a  small  drop)  — 
the  intestine-  at  that  part  is  thrown  into  corrugations  which 
represent  fixed  contractions ;  that  is,  the  intestine  at  that  part 

acquires  "tone"  (the  cause  of  this  will  be  considered  later),  bur 
this  does  not  alter  the  effect  of  the  CaCL  upon  incoming 
waves  of  contraction,  which  enter,  and  are  suppressed,  and 
re-appear  at  the  other  end  of  the  affected  region  as  before. 
Care  must  be  taken  in  these  experiments  not  to  have  the  in- 

testine too  wet,  otherwise  it  is  difficult  to  confine  the  effect 
of  the  CaClj  to  a  given  region,  as  the  CaClj  is  carried 
about  by  currents  in  the  water.  I  repeated  this  experiment  a 
number  of  times,  and,  when  the  above-mentioned  precautions 
had  been  taken  I  never  failed  to  get  the  effect  described.  I 
also  obtained  the  same  effect  using  a  decinormal  solution  of 
BaClg  instead  of  CaCla-  On  glancing  at  the  table  of  stimulation 
efficiencies  in  section  4,  it  will  be  seen  that  both  CaClg  and 
BaCla  have  high  negative  stimulation  efficiencies,  so 
that  our  theoretical  deduction  is  confirmed  by  these  experi- 

ments. The  action  of  CaClg  and  BaClg,  when  applied  to 
a  limited  region  of  the  intestine,  may  be  contrasted  with  that 
of  a  decinormal  solution  of  KCl  when  similarly  applied,  al- 

though no  more  apparent  change  of  form  is  produced  in  the 
intestine  by  the  KCl  than  by  CaClg;  yet  not  only   is  the 
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wave  of  ccutraction  suppressed  in  the  region  treaced  v.  tri 
KCl,  but  also  the  wave  of  excitation,  inasmuch  as  no  wave 
of  contraction  issues  below  the  part  affected — ail  parts  of  the 
intestine  below  that  treated  with  KCl  remain  motionless, 
while  those  above  that  part  are  in  vigorous  peristalsis.  This 
action  of  KCl  in  abolishing  both  contractility  and  excita- 

bility in  the  intestine  of  the  fly  is  only  an  instance  of  its 
general  effect  upon  contractile  tissues,  the  cause  of  whit^b  v\ill 
be  discussed  later. 

7. — On  the  Normal  Presence  of  Anion-Proteid  in 
Certain  Tissues,  and  their  Sensibility. 

A  fact  which  it  is  important  to  realise  is  the  normal 
presence  of  a  certain  amount  of  anion- prottid  in  irritable 
tissues.  It  is  easy  to  see  that  this  is  d  prioi^i  probable,  for, 
since  the  blood  and  lymph  contain  ions  of  both  kinds,  it  is  to 
be  expected  that  some  anions  would  be  taken  up  and  formed 
into  anion-proteid.  But  confirmatory  evidence  is  not  far  to 
seek :  the  cardiac  inhibitory  vagus  fibres,  when  excited,  pro- 

duce a  positive  variation  of  the  muscle  current ;  this  can  only 
be  due  to  anions  released  by  the  nervous  impulse,  and  since 

"as  regards  their  galvanic  re-action  to  excitation  they  differ 
in  no  respect  from  other  nerve  fibres,""^  these  anions  must  be 
displaced  from  anion-proteid  in  the  muscle  itself,  or  in  the 
nerve  endings.  The  "staircase"  phenomenon,  that  is,  the 
improvement  of  each  of  the  first  few  contractions  of  a 
muscle  by  the  one  that  precedes  it,  which  is  specially  notice- 

able in  the  heart,  and  in  the  swimming  bell  of  medusae,  f  is 
direct  evidence  of  the  fact  that  the  wave  of  negativity  is  not 
propagated  by  mere  diffusion  ;  for  some  chemical  change  evi- 

dently takes  place  wherever  the  wave  passes,  since  the  im- 
provement is  not  confined  to  the  point  stimulated,  but  occurs 

at  all  points  traversed  by  the  wave  of  negativity. J  I  attri- 
bute the  "staircase"  to  the  presence  of  a  small  amount  of  un- 
stable anion-proteid,  which  tends  to  accumulate,  and  is  mostly 

removed  by  the  first  few  waves  of  negativity,  the  kations  of 

which  displace  the  anions.  We  should  note  that  the  "stair- 
case" is  not  always  comparable  with  the  cumulative  effect  of 

sub-minimal  stimuli  on  many  tissues,  so  that  they  eventually 
become  capable  of  causing  discharge  and  evoking  contraction. 
In  this  case,  no  doubt,  the  kations  accumulate,  being  added 

*  Biiedermamn  :  Eleotro-physiology,  vol.  ii.,  page  257. 
t  Vide  Romanes :  Jellyfish,  Starfish,  and  Sea-urchins.  Int. 

sc.  ser.,  page  56. 
X  Romanes:  Jellyfish,  Starfish,  and  Sea-urchins.  Int.  sc. 

ser.,  page  57. 
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to  by  each  stimulus  until  at  last  they  reach  the  necessary 
minimum  required  to  displace  ions  from  the  ion-proteid. 
The  same  principle  explains  idio-muscular  swellings — fixed 
waves  of  contraction  of  small  extent ;  these  are  due  to  the 
kations  set  free  not  being  sufficient  to  cause  a  discharge  by 
displacement,  but  sufficient  to  augment  the  P.D.  between 
hyaloplasm  and  spongioplasm,  and  so  cause  local  contraction 
— while  the  same  principle,  together  with  the  presence  of 
anions,  explains  the  local  extension  at  the  anode  seen  in  some 

muscles  r'^"  anions  are  liberated,  as  in  ordinary  electrolysis,  at the  anode — the  P.D.  between  the  hyaloplasm  and  spongio- 
plasm is  diminished,  and  the  muscle  extends  ;  but,  as  kations 

are  predominant,  the  anions  are  not  strong  enough  to  cause 
displacement,  and  so  the  excitation  does  not  travel.  Some- 

times the  P.D.  is  so  far  reduced  that  the  muscle  extends  so 
much  as  to  break  at  the  anode  if  such  a  result  could  not,  of 
course,  take  place  unless  the  muscle  had,  normally,  a  good 
deal  of  "tone"— that  is,  there  is  considerable  room  for  exten- sion and  free  kations  are  numerous. 

This  leads  us  directly  to  the  consideration  of  the 

"threshold  luiniher'"  of  a  tissue — that  is,  the  number  of  ions 
necessary  to  cause  a  discharge  in  a  given  tissue  (the  inverse 

of  which  is  proportional  to  the  "sensilTilify"  of  the  tissue).  If 
we  call  this  number  per  unit  cross-section  P ,  it  is  evident 
that  /3  must  vary  considerably  in  different  tissues,  and  that 
the  greater  (3  is  the  slower  will  be  conduction  of  excitation, 
for  at  each  successive  point  more  time  must  be  allowed  for 
the  ions  to  gather.  Since  in  non-medullated  nerves  the  rate 
of  conduction  is  much  lower  than  in  meduUated  nerves  (8 

metres  per  sec.  in  the  former,  27  per  sec.  in  the  latter'l)  we 
may  state  provisionally  that  /?  is  greater  in  non-medullated 
nerves  than  in  medullated.  This  is  confirmed  by  the  fact 
that  non-medullated  nerve  re-acts  better  to  stimuli  of  prolonged 
duration  than  to  short  induction  shocks,  ̂   for  more  time  is 
required  by  the  electric  current  to  liberate  ̂   ions  in  non- 
medullated  nerves  than  in  medullated,  in  which  extremely 
short  current  duration  is  sufficient.  ||  The  conductivity  of 
medullated  nerve,  and.  indeed,  of  all  excitable  tissues,  is  lower- 

*  Biedormaun  :  Electro-physiol'VT.v  :  Trans,  by  F.  A.  Welby, 
vol.  ii.,  page  236. 

t  Ibid.,  vol.  ii.,  page  239. 

t  Gotch :  Schafer'.s  Textbook  of  Physiologv,  vol.  ii.,  pages 455  and  482. 

§  Ibid.,  vol.  ii.,  page  284. 
1  Ibid.,  vol.  ii.,  piage  475;  and  Biedermann  :  Electro-pliysi- 

olog\^:  Trans,  by  F."  A.  Welby,  vol.  ii.,  pages  121  and  122. 



37 

ed  by  lowering  the  temperature.*  This  means  that  /i  is 
raised,  therefore  the  excitability  to  short-duration  stimuli  is 
lowered. t  Since  conduction  is  much  slower  in  smooth  than  in 
striated  muscle,  jS  must  be  greater  in  the  former,  and  the 
minimal  duration  of  excitation,  in  order  to  cause  contraction, 
is  therefore  greater  in  smooth  than  in  striated  muscle.  And, 
indeed,  Biedermann  states  generally  that  the  excitation  of 
more  sluggish  excitable  tissues  depends  on  the  duration  of  the 
stimulus.!  The  conductivity  of  muscle  is  lowered  by  lower- 

ing the  temperature,  but  the  height  of  the  contractions  is 
augmented  this  is  because  of  the  greater  value  of  /3  caus- 

ing a  greater  P.D.  on  excitation.  Since  the  rate  of  propa- 
gation in  the  heart  is  less  than  in  striated  skeletal  muscle  (1'5 

metres  per  sec,  as  against  3  metres  per  sec.)l|  /3  is  pro- 
bably greater  in  heart  muscle  than  in  ordinary  striated 

muscle. 

8. — Polar  Excitation  in  Muscle  and  Nerve  and 
Electrotanus. 

One  of  the  most  striking  facts  in  the  electrical  stimula- 
tion of  muscle  is  that  the  make  contraction  starts  at  the 

kathode,  and  the  break  contraction  at  the  anode.  From  my 
theory,  however,  it  seems  to  obtain  a  sufficiently  simple  ex- 

planation. On  the  passage  of  the  electric  current  the  ion- 
proteid  undergoes  decomposition,  and,  in  accordance  with 
the  laws  of  electrolysis,  kations  collect  at  the  kathode.  As 
soon,  however,  as  the  kations  at  the  kathode  reach  the 

"threshold  number"  they  displace  the  kations  from  the  adja- 
cent section  of  ion-proteid  material ;  these,  in  turn,  displace 

the  kations  from  the  next  section,  and  so  the  wave  of  nega- 
tivity is  propagated  through  the  tissue.  This  view  of  the 

nature  of  the  "wave  of  negativity"  obtains  further  support 
from  the  fact  that  "the  responsitivity  of  the  kathodic  points 
of  fibres  in  a  muscle  traversed  by  a  current  increases,  up  to 
a  certain  limit,  with  the  intensity  of  the  polarising  current. 
This  limit,  however,  is  very  low  .  .  .  beyond  this  limit 
excitability  diminishes,  as  has  been  shown,  in  proportion 

with  the  strength  of  the  polarising  current."  U     Suppose  a 

*  Gotch :  Sohafer's  Textbook  of  Physiology,  vol.  ii.,  payees 486  and  534. 
t  Ihid.,  vol.  ii.,  page  485. 
+  Bi'edermann  :    Elect ro-p ay sioloi^y,  vol.  ii.,  page  106 
§  Ihid.,  vol.  i.,  page  98. 
II  Burdon  Sa<ndenson  :  Schafer's  Textbook  of  Pliysioiug;v , 

vol.  ii.,  pages  383  and  443. 
^  Biedennann  :  Electro-pliysiology  :  Trariis.  by  F.  A.  Welby, 

vol.  i,,  page  285. 
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certain  amount  of  kation-proteid  to  be  on  the  point  of  break- 
ing down  at  points  which  are  about  to  be  made  kathodic  by 

the  polarising  current,  then,  if  the  strength  of  the  polarising 
current  be  insufficient  to  decompose  the  whole,  an  additional 
excitation  will  be  aided  by  the  effect  already  present.  If, 
however,  the  polarising  current  has  decomposed  all  the  ion- 
proteid  most  immediately  available,  irritability  at  kathodic 
points  will  decrease. 

We  now  touch  upon  the  curious  fact,  that  during  the 
closure  of  a  constant  current,  after  the  make  twitch,  no  per- 

ceptible effect  is  usually  produced  in  striated  muscle  until  the 
current  is  broken. 

This  depends  upon  two  factors :  the  superior  stimulation 
efficiency  of  rapid  variation  of  current  density  (to  be  con- 

sidered later)  ;  and,  secondly,  the  comparative  exhaustion  of 
ion-proteid  material  at  the  kathode  after  make.  It  is  obvious 
that  such  exhaustion  must  take  place  sooner  or  later,  and  we 
need  not  be  surprised  at  its  taking  place  immediately  after 
the  initial  twitch,  for,  as  we  have  seen,  the  duration  of  the 
current  has  an  effect  upon  the  height  of  the  make  twitch, 
inasmuch  as  it  augments  it  f'  that  is  to  say,  the  constant  cur- 

rent decomposes  a  large  amount  of  ion-proteid  material 
initially,  to  produce  the  make  twitch. 

We  can  account  for  the  fact  that  persistent  closure  con- 
traction takes  place  more  usually,  and  to  a  greater  degree,  in 

smooth  than  in  striated  muscle,  by  the  higher  value  in  the 
former  of  the  ''threshold  number" — for  an  excess  of  free 
kations  might  be  liberated  by  the  current,  sufficient  to  cause 
a  considerable  increase  in  tone  of  the  muscle,  and  yet  insuffi- 

cient to  cause  displacement,  and  so  initiate  a  wave  of  nega- 
tivity. Net  only  is  variation  of  current  density  ordinarily 

of  importance,  but  the  comparative  exhaustion  of  ion-proteid 
material  after  the  make  greatly  increases  the  necessity  for 
such  variation  in  a  way  that  will  be  explained  shortly.  Hence 
we  cannot  wonder  that  in  such  highly  sensitive  contractile 
material  as  striated  muscle  persistent  closure  contractions  are 
not  usually  seen  in  a  marked  degree. 

Biedermannf  states  that  a  wave  of  contraction,  initiated 
in  an  extra-polar  tract,  cannot  pass  the  kathode  of  a  polaris- 

ing current  of  certain  intensity,  while  it  can  the  anode.  This 

is  not  due  to  the  persistent  closure  contraction,  because  "inhi- 
bition is  most  pronounced  when  a  persistent  descending  cur- 

rent in  the  upper  half  of  the  muscle  has  reduced  the  original 

persistent  closure  contraction  to  a  minimum."    I  can  account 

*  Biedermann  :  Electro-physiology :  Trans,  by  F.  A.  Welby, 
vol.  i.,  page  176. 

t  Ibid.,  vol  i.,  page  296. 
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for  this  in  the  foHowins:  way: — The  cause  of  the  extra-polar 
wave  of  contraction  is  the  accompanying  "wave  of  nega- 

tivity," which  means  that  (in  the  first  instance)  when  the 
wave  of  negativity  approaches  the  kathode  a  number  of  kations 
are  there  set  free.  These  kations  will,  however,  be  attract- 

ed by  the  katliode,  and,  moreover,  there  will  be  very  little 
undecomposed  ion-proteid  from  which  they  can  displace  the 
ions  ;  hence,  the  wave  of  negativity  will  be  seriously  hindered, 
and  the  proteid  residues  at  the  kathode  will  tend  to  retain 
some  of  tlie  kations.  At  the  anode,  jDn  the  contrary,  unde- 

composed kation-proteid  is  abundant,  and  the  kations  are  not 
retarded  by  the  action  of  the  current  itself,  so  that  the  wave 
of  negativity  passes  this  region  without  hindrance. 

We  have  seen  that  a  certain  amount  of  anion-proteid  is 
present  in  muscle  and  nerve,  consequently,  on  electrolysis 
taking  place,  anions  are  liberated  at  the  anode  ;  but,  sincv3 
kations  are  predominant,  their  number  is  not  sufficient  to 
cause  displacement,  and  therefore  a  discharge  ;  while  at  the 
kathode  the  proteid  residues  cannot  take  up  kations,  for  they 
are  immediately  dissociated  :  but  when  the  passage  of  the  cur- 

rent ceases,  the  proteid  residues  at  die  kathode  immediatolv 
pick  up  kations  ;  hence  the  concentration  of  free  kations  falls 
at  this  point,  and  kations  diffuse  in  from  other  points,  in- 

cluding the  anode  :  hence  the  mass  influence  of  kations  at  the 
anode  is  diminished,  the  anions  get  the  upper  hand  and  create 
a  discharge,  which  immediately,  as  we  have  seen,  becomes  a 
wave  of  negativity  by  displacement  of  kations.  The  concen- 

tration of  kations  at  the  physiological  anode  may,  possibly, 
fall  on  break  for  other  reasons  ;  thus  some  of  the  proteid  resi- 

due at  the  kathode  may,  when  the  current  is  broken,  take  up 
the  ions  from  the  adjacent  ion-proteid  ;  this  may  in  turn  re- 

coup itself  from  the  next  section,  and  so  the  area  of  diminish- 
ed kation  concentration  would  travel  to  the  anode. 

The  question  immediately  arises  :  Have  we  any  other  evi- 
dence of  the  liberation  of  anions  at  the  anode  ?  The  answer 

is  that  we  have  ample  m  the  phenomena  of  electrotonus. 
The  effect  of  anions  at  the  anode  would  be  to  lower 

e.Tcitabilify,  because,  in  order  to  obtain  a  sufficient  excess  of 
kations  over  anions  to  create  a  discharge  the  influence  of  the 
free  anions  has  to  be  neutralised  :  it  will  be  to  lower  con- 
diictivity,  because  the  anions  will  tend  to  prevent  the  incom- 

ing kations  from  displacing  ions  from  the  ion-proteid  by 

lowering  their  mass  influence  :  and  it  will  be  to  cause  ''posi- 
tivity"  in  the  region  of  the  anode.  These  are  the  well-known 
phenomena  of  anelectrotonus."^ 

*  Vicle  Gotcli :  Sohafer's  Textbook  of  Physiolojry,  vol.  ii., pagas  494  aiid  502  ;  and  Bi^lermann  :  Eleotro-phvsiologv  :  Trans, 
bv  F.  A.  Welby,  vol.  ii.,  page  268. 
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The  magnitude  of  the  katelectrotonic  effects  will  depend 
upon  the  magnitude  of  the  threshold  number  f  (S ).  If  only 
a  part  of  the  kations  liberated  at  the  kathode  by  a  current  is 
discharged,  there  will  be  improvement  in  excitability,  con- 

ductivity, and  "negativity"  at  the  kathode,  owing  to  the influence  of  the  free  kations  ;  this  will  be  the  case  when  f:i  is 

small,  and  occurs,  as  we  should  expect,  in  medullated  nerve."^ 
But  where  ̂   is  large,  and  the  ion-proteid  therefore  more 
stable,  a  very  large  proportion  of  the  electrolysable  portion 
of  the  ion-proteid  is  used  up  in  initiating  the  discharge,  and 
therefore  the  proteid  residues  at  the  kathode,  after  discharge, 
are  great  in  proportion  to  the  free  kations,  and  their  delay- 

ing effect  neutralises  the  improving  effect  of  the  kations,  as 
is  the  case  in  non-medullated  nerve,  where,  as  we  have  seen, 
f3  is  greater  than  in  medullated  nerve,  and  there  is  no 
katelectrotonus.t-  If  be  larger  still  the  effect  of  the  proteid 
residues  is  to  reverse  the  improving  effect  that  would  other- 

wise be  produced  by  the  kations.  This  is  the  case  in  muscle, 
as  we  have  seen,  and  in  muscle  ̂   is  greater  than  in  nerve.  J 
The  magnitude  of  the  anelectrotonic  effect  depends  on  ihi 
amount  of  anion-proteid,  but  since  no  anions  are  discharged 
until  break  it  should,  in  general,  be  greater  than  the  katelec- 

trotonic effect,  and  this  is,  in  fact,  the  case.  ,5^  In  further 
support  of  our  theory  of  katelectrotonus,  we  may  allude  to 
the  fact  that  with  strong  currents  of  long  duration  conduc- 

tivity is  retarded  at  the  kathode  even  in  medullated  nerve|| 
owing  to  the  greater  amount  of  electrolysis  and  the  gradual 
diffusion  of  kations  from  the  kathodic  points,  leaving  behind 
the  indiffusible  proteid  residues. 

Since  there  is  less  anion-proteid  than  kation-proteid 
anelectrotonus  develops  more  slowly  than  katelectrotonus, 

hence  "currents  of  moderate  strength  but  of  short  duration 
excite  only  on  closure,  i.e.,  at  the  kathode."^  Given  the 
facts  of  electrotonus,  Pfliiger's  law  of  contraction  follows. 

*  Vide  Gotch :  Schafer's  Textbook  of  Physiology,  vol.  ii., 
pages  494  and  502  ;  and  Biedermann  :  Electro-physiology  :  Trans, 
by  F.  A.  Welby,  vol.  ii.,  page  268. 

f  Biedermann  :  Electro-physiology:  Trans,  by  F.  A.  Welby, 
vol.  ii.,  page  284. 

I  Vide  section  8,  this  paper. 

§  Biedermftnn  :  Elect ixD-physiology :  Trans,  by  F.  A.  Welby, 
vol.  ii.,  page  268. 

II  Ihid.,  vol.  ii.,  page  148. 

H  Gotch:  Schafer's  Textbook  of  Physiology,  vol.  ii.,  page  506. 
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9. — The  Influence  of  Varying  Current  Density. 

It  seems  probable  that  the  reason  for  the  importance  of 
the  steepness  of  increase  in  current  density  for  evokin;^'  jnus- 
cular  contractions  lies  in  the  diffusion  of  the  kations  away 
from  the  points  which  form  the  physiological  kathode.  When 
the  kations  are  only  very  slowly  liberated  they  diffuse  away 
from  the  points  where  they  are  liberated,  so  that  they  never 
become  concentrated  at  any  point,  and  their  mass  at  any 
point  is  never  appreciable  in  comparison  with  the  mass  of 
ion-proteid  with  wliich  they  come  in  contact.  Hence  the 
kations  diffuse  throup-h  the  whole  muscle  without  the  poten- 

tial having  risen  at  any  point  high  enough  to  evoke  a  per- 
ceptible contraction.  This  view  is  supported  by  Bieder- 

mann's  statement  that  '  the  transmission  of  excitation  from 
the  seat  of  direct  stimulation  would  seem,  in  the  last  resort, 
to  be  produced  and  conditioned  by  a  rapid  variation  in  the 

current."^ 
Persistent  closure  contractions,  however,  appear  to  be 

due  to  a  number  of  kations  liberated  by  the  action  of  the 
current  at  the  different  points  in  the  muscle  forming  the 
physiological  kathode.  These  kations  are  insufficient  to 
cause  a  wave  of  negativity  from  any  of  these  points,  but  by 
raising  the  potential  at  such  points  they  evoke  a  persistent 
contraction.  If  such  were  the  case  we  should  expect  to  find 
that  persistent  closure  contractions  were  more  apt  to  occur  in 
muscles  in  which  the  threshold  number  is  large  :  and  this  is  the 

case,  for  ''the  visible  manifestations  of  persistent  excitation 
fall  into  the  background,  while  the  excitatory  effects  of  cur- 

rent variation  come  prominently  forward  in  proportion  as 

the  excitable  protoplasm  is  more  highly  rn'obile,"  !  and  we 
have  seen  that  the  less  mobile  a  tissue  is  the  greater  is  the 
threshold  number  (section  8).  Thus  we  see  why  the  dis- 

charge of  the  initial  "wave  of  negativity"  tends  to  inhibit 
persistent  closure  contraction  in  striated  muscle. |  Only  the 
more  stable  ion-proteid  compounds  are  left  at  the  kathode, 
and  these,  besides  being  fewer  in  number  for  the  current  to 
act  on,  present  a  greater  resistance  to  the  dissociative  effect 
of  the  current,  so  that  very  few  ions  will  be  liberated  at  any 
given  moment,  and  these  will  diffuse  into  the  spongioplasm 
before  any  accumulated  effect  is  possible. 

*  Biedermann  :  Electro-phj^siology :  Trans,  by  F.  A.  Welby, vol.  i.,  page  193. 
t  Ihid.,  vol.  i.,  page  192. 
t  Vide  remarks  on  polar  exeitatiion  in  muscle,  section  9,  this 

paper. 
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10. — Tetanus  and  Fatigue. 

When  a  second  momentary  current  is  sent  into  a  muscle 
before  the  contraction  due  to  the  first  has  subsided,  the  effect 
of  the  second  current  is  added  to  that  of  the  first,  and  a  new 
contraction  appears  superimposed  upon  the  old,  starting  from 
the  degree  of  contraction  at  which  the  latter  had  arrived, 
and  proceeding  much  as  if  that  were  the  normal  condition  of 
the  muscle ;  with  succeeding  currents  the  process  goes  on 
until  a  certain  limit  of  contraction  is  reached,  beyond  which 
the  muscle  cannot  go.  If  the  shocks  follow  one  another 
quickly  enough  the  recording  lever  will  trace  upon  a  travel- 

ling surface  a  straight  line,  and  the  muscle  is  said  to  be  in 
tetanus,  and  it  will,  if  the  shocks  are  kept  up,  continue  in 

this  condition  until  "fatigue"  sets  in,  and  the  lever  gradually sinks. 

Helmholtz  considered  that  "from  the  point  at  which  i  e second  excitation  becomes  effective  the  twitch  behaves  as  if 
the  contracted  state  of  the  muscle  at  the  moment  was  its 

natural  state,  and  the  second  twitch,  alone,  induced  m  »t  " 
It  has  been  found,  however,  that  this  is  not  true  even  for  the 
second  twitch  :  it  is  lower  than  the  first  and  of  a  shorter 

period,"^'  while  it  is  obviously  not  applicable  to  the  later 
twitches  when  the  limit  is  nearly  reached.  The  reason  for 
this  summation  is,  of  course,  the  repeated  discharge  of  ions 
from  the  seat  of  stimulation-  -the  twitches  will  become  smaller 
and  smaller  and  shorter  as  the  ion-proteid  is  used  up — and  no 
increase  of  contraction  can  then  take  place.  At  this  period, 
however,  since  a  great  mass  of  kations  have  been  rapidly 
liberated,  they  cannot  diffuse  at  once  into  the  spongioplasm 
so  as  to  diminish  the  difference  of  potential  at  the  contact  sur- 

face ;  so  that  the  muscle  remains  for  some  time  in  tetanus, 
and  only  as  the  kations  diffuse  into  the  spongioplasm  will  the 

lever  sink  and  the  muscle  enter  into  "fatigue"—  finally  the 
lever  sinks  quite,  and  the  muscle  is  isoelectric — or,  only  with 
the  usual  contact  difference  of  potential  betvN^een  its  hyalo- 
plasmic  and  spongioplasmic  surfaces.  An  objection  may  le 
raised :  Why  do  rapidly  succeeding  shocks  produce  reiterated 
contractions  when  a  constant  current  fails  to  cause  persistent 
contraction  ?  There  are  two  reasons :  First,  that  to  produce 
complete  tetanus  in  striated  muscle  the  shocks  must  be  of 
extremely  short  duration  :  and  we  have  seen  that  such  shocks 
do  not  discharge  so  many  ions  as  longer  ones  ;  that  is,  there 
is  a  reserve  left,  while  the  muscles  in  which  the  shocks  need 
not  be  so  short  are  just  those  in  which  persistent  closure  con- 

*  Biedermann  :  Electro-physiology:  Trans,  by  F.  A.  Wei  by, 
vol.  i.,  page  115. 
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tractions  take  place.  Secondly,  during  the  intervals,  however 
short,  the  proteid  residues  will  be  able  to  gather  more  kations, 
though  fewer  as  time  goes  on,  because  tlie  supplies  get  used 
up  ;  nevertheless  they  will  be  able  to  do  so  to  some  extent  all 
the  time,  and  this  corresponds  to  the  fact  that  in  tetanus  the 

muscle  is  really  vibratinp-,  though  its  vibrations  are  imper- 
ceptible by  ordinary  methods."^  This  is  further  confirmed  by 

the  fact  that  too  rapid  a  succession  of  stimuli  corresponds  in 
effect  to  a  persistent  stimulus,  even  in  striated  muscles. f 

Schoenlein  Sz  Richet's  observations  of  "rhythmically  interrup- 
ted tetanus"  in  striated  ijiuscles  are  doubtless  due  to  the 

hyaloplasm  reclaiming  kations  drom.  the  spongioplasm  at  the 
point  of  stimulation  during  the  intervals.  I  Another  reason 
for  the  rapidly  decreasing  height  of  the  summated  stimuli  lies 
in  the  fact  that  the  elastic  re-action  of  the  walls  of  the  sar- 
cous  elements  becomes  less  and  less  as  the  muscle  contracts, 
so  that  each  new  contraction  in  the  series  starts  with  less  force 

to  counteract  the  pull  of  the  surface  tension  than  the  pre- 
vious one  ;  hence  absolute  tetanus  may  correspond  to  a  state 

of  the  sarcous  elements  in  which  no  pull  is  being  exerted  on 

the  wall  at  all.  That  '  fatigue"  is  really  due  to  the  diffusion 
of  the  kations  into  the  spongioplasm  is  shown  by  the  fact  that 

in  the  ureter  '"each  wave  of  contraction  produces  a  temporary 
depression  of  excitability  and  conductivity  in  the  sheet  of 
muscle,  from  which  it  only  recovers  during  the  subsequent 
diastole  and  interval  (just  as  in  the  striated  muscle-nets  of 
insect  intestine)." §  This  also  illustrates  the  rapidity  with 
which  the  hyaloplasm  recovers  itself  and  again  gathers 

kations  :  one  is  also  reminded  of  the  "refractory  period"  in 
the  heart.  It  may  be  frequently  observed  that  when  a  frog's 
gastrocnemius  has  been  tetanised  through  its  nerve  for  as  long 
as  several  minutes,  so  that  the  lever  has  almost  dropped  to 
the  base  line  again  through  fatigue,  if  the  tetanising  current 
be  opened  only  for  a  moment,  and  then  closed  again,  the 
muscle,  if  it  is  fresh,  will  contract  in  tetanus  almost  to  the 
same  height  as  before.  We  should,  indeed,  expect  that 
striated  muscle  with  its  low  /?  (and  consequently  high  sensi- 

bility), and  a  comparatively  large  surface  of  spongioplasm  to 

regain  kations  from,  would  have  a  very  much  shorter  "re- 
fractory period"  than  the  heart  or  the  smooth  muscle  of  the ureter. 

*  Bi'edermann  :  Electro-physiology:  Trans,  by  F.  A.  Welby, vol.  i..  page  135, 
t  Ihid..  vol.  i.,  page  131. 
X  Ibid.,  vol.  i.,  page  131. 
§  Ibid.,  vol.  i.,  page  167. 
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11.— The  Work  of  Muscle  and  the  Influence  of  Tension. 
It  is  well  known  that  the  work  done  by  muscle  increases, 

up  to  a  certain  point,  with  the  magnitude  of  the  load,  and 
then  decreases  to  zero,  or  even  becomes  negative,  in  contrac- 

tion. The  reason  for  the  initial  increase  in  the  work  done, 
as  well  as  the  cause  of  the  favourable  effect  of  moderate  ten- 

sion upon  all  contractile  tissues,  lies  in  the  fact  that  the 
tension  increases  the  surface  of  contact  between  the  hyalo- 
ylasm  and  sjmnffiojjiasrn.  It  is,  indeed,  obvious,  a  jjrior?,  that 
when  an  elastic  substance  is  stretched  in  any  way  its  surface 
is  increased  ;  and  this  is  just  the  case  with  the  sarcous  .i.le- 
ments.  Hence,  the  work  whi(^  has  to  be  done  against  thesiu  - 
face  tension,  along  the  contact  surface,  in  order  to  increase 
that  surface,  is  diminished  :  and,  since  the  same  work  as  before 
will  be  done  by  the  ions  set  free  on  excitation,  only  ac^ainst 
a  tension  that  has  been  diminished,  the  oytjntt  of  work  will 
be  greater. 

At  the  same  time,  the  longitudinal  stretching  of  the  sar- 
cous element  (spongioplasm)  will  have  a  horizontal  compon.^nt 

tending  to  decrease  its  diameter — that  is,  to  decrease  the  elas- 
tic reaction  outwards,  and  so  decrease  the  tendency  of  the 

sarcous  element  to  bulg-e  on  stimulation  :  when  this  unfavour- 
able influence  exactly  balances  the  favourable,  the  work  will 

be  the  same  as  with  a  minimal  load  ;  between  these  points 
there  must  be  a  point  of  maximum  work  output ;  afterwards 
the  work  falls,  and,  finally,  becomes  zero.  If,  now,  more 
loading  is  added,  when  the  muscle  is  stimulated,  what  hap- 

pens is  that  the  pull  of  the  hyaloplasm  upon  the  wall  of  the 
sarcous  element  is  diminished  ;  normally  the  horizontal  reac- 

tion would  cause  the  walls  to  bulge,  but  now,  owing  to  the 
great  vertical  strain,  the  horizontal  reaction  is  converted 
into  a  vertical  one,  and  the  ̂ muscle  elonr/ates  irhen  it  con- 

tracts: this  is  known  as  Weber's  paradox."^  It  is  just  as  if 
one  violently  compressed  an  indiarubber  tube  which  was 
being  at  the  same  time  violently  pulled.  On  releasing  the 
compression  the  tube  will  become  more  stretched,  and  its  aver- 

age bore  diminished  ;  but,  if  the  tube  were  not  stretched  its 
average  bore  would  be  increased. 

12. — The  Action  of  Chemical  Reagents  upon  the 
Contracture  of  Muscle. 

If  the  "negativity"  at  any  point  in  a  muscle  is  deter- 
mined by  the  number  of  free  kations  in  the  hyaloplasm  at 

that  point,  we  should  expect  to  find  that  when  a  muscle  is 

*  Halliburton :  Handbook  of  Physiology,  fourth  edition, 
page  135. 
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dipped  into  an  electrolyte  with  a  positive  "stimulation  ettici- 
ency"  it  would  become  negative  at  those  points  which  are 
wetted,  and  we  find  this  to  be  the  case.  If  one  end  of  a  sar- 
torius  that  is  free  from  current  is  briefly  immersed  in  highly 

dilute  solutions  of  K  salts,  that  end  becomes  strongly  "nega- 
tive" to  the  rest.  This  is  simply  neutralised  by  washing  out 

with  physiological  NaCl  solution.""'  A  glance  at  the  table of  stimulation  efficiencies  will  show  that  all  the  salts  of  K 

used  in  physiology  have  positive  "stimulation  efficiencies." 
The  antagonistic  action  of  NaCl  is  simply  accounted  for  by 

the  fact  that  it  has  a  negative  "stimulation  efficiency."  That 
the  action  of  NaCl  in  abolishing  the  "negativity"  induced 
by  K  salts  is  really  due  to  the  fact  of  its  anions  diffusing 
faster  than  its  kations  is  shown  by  the  fact  that  Engelmann 
found  that  a  solution  of  NaCl,  if  stronger  than  6  per  cent., 

produces  a  weak  "positivity"  at  points  of  a  muscle  immersed 
in  it.f  In  face  of  the  fact  that  nearly  all  potassium  salts 
are  highly  positive  stimuli — as  shown  by  the  table  of  stimula- 

tion efficiencies — it  is  difficult  to  deny  that  their  highly 
poisonous  effect,  when  applied  to  muscle,  must  be  in  some 
way  connected  with  the  high  velocity  of  the  K  ion,  and  I 
think  the  explanation  must  be  this :  that  when  a  muscle  is 
dipped  into  too  strong  a  solution  of  KCl,  suppose,  the  kations 
diffuse  so  rapidly  into  the  muscle-hyaloplasm  and  spongio- 
plasm  that  little  or  no  contraction  is  evoked,  for  the  muscle 
is  now  throuehly  permeated  with  potassium  ions,  and  ion- 
proteid  cannot  break  down  at  any  point  without  kations  being 
immediately  at  hand  to  regenerate  it.  Even  a  strong  cur- 

rent might  not  be  able  to  liberate  enough  kations  in  any  one 
section  of  the  muscle  to  overcome  the  mass  influence  of  those 
in  the  next ;  in  fact,  potassium  salts  may  be  said  to  induce  a 

state  of  "persistent  anabolism"  in  the  ion-proteid.  Thus  it 
would  appear  that  the  poisonous  effect  of  potassium  salts  is 
primarily  due  to  loss  of  conductivity  in  the  muscle,  owing  to 
an  excessive  rise  in  the  threshold  number,  and  this  view  is 
fully  borne  out  by  my  experiments  on  the  intestine  of  the 
fly.  If  a  section  of  the  intestine  is  treated,  in  the  manner 
described  in  Section  7,  with  decinormal  KCl  solution,  a 
block  is  created  at  the  points  thus  treated— no  contraction 
can  pass  this  area,  and,  moreover,  the  peristaltic  contractions 
travelling  down  the  intestine  do  not  reappear  below  the 
affected  area,  hence  the  excessive  rise  of  the  threshold  num- 

ber at  the  points  treated  with  KCl  renders  propagation  of 
the  wave  of  excitation  by  displacement  impossible. 

*  Biederraann  :  Electro-physiology:  Trans,  by  F.  A.  Welby, 
vol.   i.,  page  354. 

t  Thid.,  vol.  i.,  page  356. 
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It  has  been  shown  that  potassium  salts  produce  a  pro- 
longed contraction  of  the  gastrocnemius  muscle  of  a  frog, 

while  calcium  salts  and,  to  a  lesser  extent,  sodium  salts, 
antagonise  this  action  of  potassium  salts.  ̂   We  can  easily  see 
that  this  action  of  potassium  salts  is  due  to  the  faster  diffusing 
kation  augmenting  the  P.D.  between  the  hyaloplasm  and 
spongioplasm,  and  hence  lowering  the  surface  tension  at  the 
contact  surface,  and  causing  prolonged  contraction,  while  the 
action  of  the  Ca  salts  and  Na  salts  is  simply  due  to  the  fact 
that  in  them  the  anion  usually  moves  faster  than  the  kation. 

"The  excitability  of  certain  contractile  substances  (sper- 
matic filaments,  ciliated  cells)  is  considerably  heightened  by 

Na.2C03  in  dilute  solutions."  "  If  the  pelvic  end  of 
an  uninjured  curarised  sartorius  dips  into  a  '5 — 1  per  cent, 
solution  of  this  salt,  the  excitability  of  the  muscle  to  the 
closure  of  weak  ascending  currents  is  seen  after  a  short  time 
to  be  extraordinarily  augmented,  while  the  descending  cur- 

rent still  works  quite  normally,  although  break  excitations 
are  discharged  with  such  low  intensity  of  current  and  brief 
duration  of  closure  as  would  not  occur  in  normal  muscle."! 
This  improvement  of  contraction  and  excitability  on  treating 
with  the  Na^COg  is,  I  believe,  owing  to  its  low  jmsitive 
stimulation  efficiency  slightly  increasing  the  threshold  num- 

ber, while  the  incoming  kations  enable  a  sufficient  number  to 
cause  displacement  to  gather  more  quickly  at  any  point.  In 
my  own  experiments  I  have  observed  this  improvement  in  the 
sartorious,  in  the  semi-membranosus  of  the  frog  (fig.  7),  and  in 
the  intestine  of  the  fly.  If  a  section  of  the  fly's  intestine  be 
touched  with  decinormal  Na^^COg,  the  peristaltic  contrac- 

tions are  much  augmented  at  that  part ;  and,  if  the  intestine 
be  quiescent  owing  to  long  exposure  to  NaCl,  peristaltic 
contractions  will  start  at  the  point  painted  with  Na.2C03. 
The  improvement,  in  both  cases,  quickly  dies  away,  and  the 
intestine  becomes  puckered  at  the  part  affected  owing  to 
increase  of  tone,  this  part  now  acting  as  if  it  had  been 
painted  with  KCl.  This  is  to  be  explained  by  the  effect  of 
the  natrions  being,  at  first,  partly  neutralised  by  the  chlori- 
dions  already  present,  and  then  as  the  natrions  become  pre- 

dominant the  stimulation  efficiency  is  too  great,  and  the  ion- 
proteids  enter  into  persistent  anabolism. 

*  W.  D.  Zoetho'ut:  American  Journal  of  Physiology,  May, 1902 :  The  Effects  of  Potassium  and  Calcium  Ions  on  Striated 
Muscle. 

t  Bi-edermann  :  Electro-physiology:  Trans,  by  F.  A.  Welb^^ 
vol.  i.,  page  221, 
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Figure  7. 

13. — Rhythmicity  in  Muscle  and  the  Action  of 
Inhibitory  and  Augmentor  Nerves. 

Direct  proof  that  the  rhythm  of  the  heart  is  due  to  the 
presence  of  electrolytes  in  the  circulating  medium  is  afforded 
by  the  fact  tuat  if  the  proteids  be  removed  from  serum  which 
is  then  circulated  through  the  heart  the  rhythmic  contractions 
will  continue.  If  the  salts  are  removed  and  the  serum  is 

circulated  it  is  ineffective.^  The  solutions  generally  used  and 
found  effective  stimuli  for  the  heart-beat  have  negative  stimu- 

lation efficiencies,  owing  to  the  predominance  of  NaCl. 
Let  us,  therefore,  consider  the  case  of  an  excised  heart 
through  which  a  solution,  which  has  a  negative  stimulation 
efficiency,  is  circulated.  Assuming  that  the  walls  of  the 
heart  are  equally  permeable  to  both  the  ions  in  the  solution — 
an  assumption  which,  however,  is  not  strictly  permissible — 
we  see  that,  owing  to  the  difference  of  ionic  concentration  on 
the  two  sides  of  the  muscle  surface,  ions  are  continually 
diffusing  in — but  at  different  rates — the  anions  more  quickly 
than  the  kations.  Since  the  time  taken  for  the  anions  enter- 

ing the  hyaloplasm  to  reach  a  g-iven  number — the  threshold 
number — will  be  inversely  proportional  to  the  velocity  with 
which  the  anions  enter,  we  may  conclude  that,  other  things 

being  equal,  the  frequency  of  the  beat  is  p-reater  the  greater 
the  velocity  of  the  anions  in  the  solution.  Also,  since  the 
driving  force  which  causes  the  ions  to  diffuse  into  the  muscle 
is  dependent  upon  the  difference  in  ionic  concentrations  on 
the  two  sides  of  the  muscle  surface,  we  see  that,  if  the  solu- 

*  Gaskell  :   Schafer's  Tex-tbook  of  Phyedology,  vol.  ii.,  page 226. 
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tion  is  kept  sufficiently  dilute  to  ensure  complete  dissociation 
of  the  salts,  the  frequency  of  the  beat  will  be  greater  the 
greater  the  concentration.  And,  obviously,  the  frequency 
will  be  less  the  p^reater  the  threshold  number. 

We  further  notice  that  if  the  ions  diffusing  into  the 
muscle  gathered  unchecked  on  the  muscle  side  of  the  sur- 

face, diffusion  would  shortly  cease  because  of  the  approxi- 
mation of  the  concentrations  on  both  sides — the  process  could 

not  be  kept  up.  But  we  know  that  this  is  not  the  case  ;  a 
periodic  discharge  of  anions  takes  place  which,  by  releasing 
kations,  starts  waves  of  negativity,  giving  rise  to  the  contrac- 

tions, or,  when  the  heart  is  bathed  in  a  solution  with  a  posi- 
tive stimulation  efficiency,  tjie  periodic  discharge  is  one  of 

kations  starting,  as  before,  a  wave  of  negativity.  The  con- 
centration after  each  contraction  is,  therefore,  on  the  muscle 

side,  kept  automatically  constant,  as  far  as  anions  are  con- 
cerned ;  on  the  fluid  side  it  is  kept  absolutely  constant  by  cir- 

culation, but  during  the  intervals  between  contractions  the 
difference  between  the  concentrations  on  the  two  sides  is  not 

constant,  but  continually  falls  off.  Another  fact  to  be  con- 
sidered is  that  the  difference  between  the  velocities  of  en- 

trance of  the  anions  and  kations  will  diminish  progressively 
during  the  intervals  between  contractions  owing  to  the  electro- 

static repulsion,  due  to  the  excess  of  one  kind  of  ion  which  has 
entered,  tending  to  accelerate  the  other  kind  of  ion  and 
retard  the  ion  bearing  a  similar  charge.  Finally,  we  have 
to  take  into  account  the  reciprocal  influence  of  kations  and 
anions  in  altering  the  threshold  number — kations  will  aug- 

ment the  threshold  number  for  anions,  and  anions  will  aug- 
ment the  threshold  number  for  kations.  Hence  the 

threshold  number  will  be  greater  the  less  the  difference  be- 
tween the  velocities  of  the  anions  and  kations  on  entering  the 

muscle.  Also,  it  is  possible  that  kations  of  one  kind  may 
raise  the  threshold  number  for  kations  of  another  kind  (when 
the  solution  contains  two  or  more  salts).  Hence  the  threshold 
number,  and  consequently  the  extent  of  contraction,  will 
vary  considerably  in  different  solutions. 

^  It  is  obvious  that  a  number  of  conditions  must  be  satis- 
fied in  order  that  a  solution  may  be  able  to  keep  a  heart  beat- 

ing. Thus,  the  threshold  number  must  be  reached  on  the 
muscle  side  by  the  faster-moving  ions  before  their  velocity 
has  been  reduced  to  that  of  the  slower-moving  ions,  by  the 
electrostatic  force  which  they  develop  on  the  muscle  side. 
This  involves  the  difference  between  the  velocities  of  the 

anions  and  kations,  the  influence  of  one  sort  of  ion  in  rais- 
ing the  threshold  number  for  another  sort,  and  the  difference 

between  the  concentrations  of  the  ions  on  the  two  sides  of  the 

muscle.      Then,  again,  if  the  frequency  of  the  beat  is  too 
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great    the  beats  will  merge  into  one  another,  and  the  heail 
will  go  into  tonic  contraction. 

Thus,  the  normal  rhythm  of  the  heart  is  clue  to  the  ions 
diffusing  in  from  the  blood,  and  the  delicate  adjustment  of 
the  threshold  number  to  the  nature  and  concentration  of  the 
salts  in  the  blood.  Almost  any  point  in  the  heart  is  capable, 
in  a  greater  or  less  degree,  of  initiating  this  rhythm,  ej/.,  if 
the  auriculo- ventricular  groove  be  ligatured  or  cut  through, 
a  series  of  rhythmical  contractions  is  initiated  ;  this  is  soon 
suppressed :  subsequently  a  more  permanent  series  is  initi- 

ated.^ The  "rhythm  of  excitation"  is  due  to  the  kations  re- 
leased by  the  injury  due  to  the  cut  or  ligature,  the  ''rhythm 

of  development"  to  kations  diffusing  in  from  capillary  spaces. 
A  permanent  rhythm,  such  as  we  see  in  the  normal 

heart,  could  not  be  maintained  on  a  nutrient  fluid  whose 
stimulation  efficiency  was  negative,  unless  the  excess  of 
anions  was  continually  removed,  for  otherwise  the  anions 
would  gradually  convert  most  of  the  kation-proteid  into 
anion-proteid,  and  contraction  would  become  impossible.  The 
solutions,  however,  which  are  generally  used  as  circulating 
media  to  keep  up  the  heartbeat  have  negative  stimulation 
efficiencies  owing  to  the  predominance  of  NaCl.  We  should, 
therefore,  exjDect  to  find,  if  the  preceding  reasoning  has  been 
correct,  that  the  rhythm  of  the  heart  would  be  slowed  by  add- 

ing a  little  KCl  to  the  solution  (sufficient  to  reduce  its 
stimulation  efficiency  without  making  it  positive),  and  quick- 

ened by  adding  CaCl.^  so  as  to  increase  its  stimulation  effi- 
ciency (since  CaCl.j  has  a  greater  stimulation  efficiency  than 

NaCl.).  This  was  found  to  be  the  case  by  Greene. f  He 
found  that  calcium  salts  in  isotonic  solutions  of  NaCl  stimu- 

lated a  cardiac  strip  to  increased  rhythm  and  final  permanent 
contracture.  KCl  in  isotonic  solutions  of  NaCl  prevent- 

ed contractions  and  kept  the  ventricular  strip  in  a  state  of 
relaxation.  If  the  salts  CaClg  and  KCl  were  in  the  pro- 

portions of  -026  per  cent.  CaClg  to  -03  per  cent.  KCl,  a 
few  good  contractions  at  a  very  slow  and  irregular  rate  might 
result.  If  the  ratio  was  changed  by  increasing  the  CaClg, 
or  by  decreasing  the  KCl,  then  the  contractions  were  in- 

creased in  frequency  ;  but  if  the  CaCL,  was  diminished  or 
KCl  increased,  few  contractions  were  developed,  or  none  at 
all.j      At  first  sight,  these  results  might  seem  to  be  opposed 

*  Gaskell :   Schafer's  Textbook  of  Physiology,  vol.  ii.,  page 175. 
f  C.  W.  Greene:  American  Journal  of  Physiology,  1899, 

vol.  ii,.  page  82. 
t  Ihid..  vol.  ii.,  pages  107  and  125. 

D 
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to  those  obtained  by  Zoethout  in  experiments  on  the  gastroc- 
nemius, *  but,  in  reality,  these  results  are  due  to  the  action 

of  KCl  and  CaClg  in  lowering  and  raising  the  stimulation 
efficiency  of  NaCl  respectively.  Pure  CaCl^  or  KCl 
applied  to  a  heart  strip  throws  it  into  strong  tone,  j  as  might 
be  expected  from  the  high  stimulation  efficiency  of  both, 
since  the  frequency  of  contraction  is  greater  the  greater  the 
difference  between  the  ionic  velocities.  Hence  the  two  sets  of 
results  are,  by  this  theory,  brought  into  entire  harmony. 

With  regard  to  the  influence  of  the  threshold  number  in 
lowering  the  rate  of  rhythm,  it  is  obvious  that  the  height  of 
contraction  depends  upon  the  magnitude  of  the  threshold 
number,  for  the  greater  the  potential  of  the  wave  of  negativity 
the  greater  is  the  maximum  P.D.  produced  between  the 
hyaloplasm  and  spongioplasm  ;  hence  we  should  expect  that 
the  slower  the  rhythm  the  greater  the  height  of  contraction, 
other  things  being  equal.  This  has  been  experimentally  proved 
for  smooth  muscle  by  Woodworth.  |  As  ̂   grows  greater  in 

excitable  tissues  we  find  that  the  "refractory  period"  grows 
greater.  During  this  period  the  tissue  will  not  respond  to 
stimuli,  and  it  is  greater  in  cardiac  than  in  striated 
skeletal  muscle. §  The  reason  is  that,  f3  being  greater,  a 
greater  time  must  be  allowed  for  the  amount  of  ion-proteid 
corresponding  to  fS  to  become  unstable  ;  of  course,  the  moment 
at  which  the  kations  at  the  point  of  initiation  are  sufficient 
to  cause  a  contraction  will  coincide  with  the  moment  at  which 

the  ion-proteid  is  in  a  certain  minimal  state  of  instability. 
This  is  the  same  as  saying  that  immediately  after  a  wave  of 
negativity  has  passed  a  point,  ̂   is  great  at  that  point,  and 
the  amount  of  decomposable  material  small ;  the  amount  of 
decomposable  material  grows,  and  fS  diminishes  until  a  cer- 

tain point  is  reached  at  which  excitation  by  a  given  stimulus 
is  possible.  Thus  the  slowing  of  a  wave  of  negativity  travel- 

ling too  soon  after  a  contraction  is  due  to  the  greater  magni- 
tude of  the  threshold  number.  |]  Since  the  frequency  of 

contraction  is  greater  the  greater  the  difference  between  the 
ionic  velocities,  any  solution  in  which  the  ions  move  at  very 
different  rates  will  cause  tonic  contraction.  Hence  alkalies 
cause  tonic  contraction. 51 

*  Vide  section  12. 
t  C.  W.  Green©:  American  Jouraal  of  Physdology,  1899, 

vol.  ii.,  page  101. 
X  R.  S.  Woodwoirth  :  American  Jounial  of  Physiology,  1899. 
§  G-askell :   Schafer's  Textbook  of  Physiology,  vol.    ii.,  page 189. 
II  Ibid.,  vol.  ii.,  page  195. 
H  Ibid.,  vol.  ii.,  page  195. 
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In    general,    inliihitiou    must    be    due    to    an  income 
of   anions  large  enough  to  neutralise  the  kations  present, 
but   not   strong    enough    to    cause   a   discharge   in  addi- 

tion.     If  inhibition  in  the  heart  were  due  to  the  refractory 
period  after  a  subminimal  discharge  of  kations  it  could  not 
last  252  seconds  after  stimulation  of  the  vagus,  as  it  may  do.* 
We  should  expect  the  anions  to  cause  a  relaxation,  and  this 
takes  place,  t      We  should  expect  excitation  of  the  inhibitory 

nerve,  if  it  sets  free  anions  in  the  muscle,  to  cause  "positi- 
vity"  at  the  points  affected,  and  this  is  the  case. J    All  doubt 
as  to  the  action  of  the  inhibitory  fibres  of  the  vagus  being 
comparable  to  the  effect  of  free  anions  at  the  parts  affected  — 
that  is,  to  anelectrotonus — is  removed  by  the  fact  that  *'a 
crystal  of  salt  applied  to  the  sinus  will  produce   me  same 

electrical  variation  as  stimulation  of  the  vagus  nerve,"  §  since 
in  NaCl  the  stimulation  efficiency  is    negative.      In  some 
animals  the  contractions  of  the  ventricle  are  not  diminished 
by  vagus  stimulation,  hence  there  must  be  few  or  no  anions 
at  the  vagus  nerve-enaings  in  the  ventricles  of  these  animals, 
and  a  most  remarkable  confirmation  of  my  theory  as  to  the 

nature  of  the  "staircase"||   and  of  inhibition  is  that  "another 
somewhat  unexpected  coincidence  is  brought  out  by  the  com- 

parison   of    ventricular    muscle,    whose    contractions  are 
diminished      by      vagus      stimulation      and  ventricular 
muscle,     whose    contractions     are     not     so  diminished, 
namely,      that      the      staircase       phenomenon  obtains 

only  in  the  former  case,  and  not  in  the  latter."  H  The  effect  of 
the  anions  liberated  by  the  inhibitory  nerve  in  the  heart  will 
be  to  depress  the  rate  of  the  contractions,  because  a  greater 
number  of  kations  will  have  to  gather  at  each  point  to  over- 

come the  mass  influence  of  the  anions.    To  depress  the  con- 
ductivity owing  to  the  state  of  anelectrotonus  induced,  and 

to  diminish  the  force  of  contractions  owing  to  the  diminished 
tonicity :  all  these  are  known  effects  of  stimulation  of  the 
inhibitory   nerve.        The    auriculo-ventricular   ring  always 
specially  tends  to  block  contractions — we  may  assume  that 

*  Gaskell :   Sohafer's  Textbook  of  Physiology,  vol.  ii.,  page 207. 

t  lUd,,  page  210. 
+  Biedermann  :    Electro-physiology,  vol.  ii.^  page  257. 

§  Gaskell :   Schafer's  Textbook  of  Physiology,  vol.  ii.,  page 223. 

II  Vide  section  7,  this  paper. 

IF  Gaskell :   Schafer's  Textbook  of  Physiology,  vol.  ii.,  page 214. 

**  Ihid.,  vol.  ii.,  page  209. 
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this  is  due  to  an  abundance  of  anions  in  this  part — hence  if 
we  cut  off  the  supply  of  kations,  by  ligaturing  the  coronary 
arteries,  a  block  takes  place,  because  the  anions  have  now- 
got  the  upper  hand. 

The  augrnentor  nerves  increase  the  rate  of  rhythm,  be- 
cause kations  are  more  abundant,  and  therefore  at  the  initial 

points  of  contraction  they  more  quickly  reach  the  threshold 
number.  The  force  of  contractions  increases  because  of  in- 

creased tonicity.  Conductivity  increases  because  the  inhibi- 
tory action  of  the  anion-proteid  normally  present  is  overcome 

by  the  free  kations  :  that  is,  presuming  that  the  augmentor 
nerves  end  in  spots  where  anion-proteid  is  scarce,  and  that 
the  impulse  therefore  sets  free  kations ;  and  all  these  are 
known  effects  of  stimulating  the  augmentor  nerve  fibres. t 
The  alteration  in  tone  and  the  negative  variation  produced 
by  stimulating  the  augmentor  fibres  is  slight.  |  This  is  to  be 
expected,  otherwise  a  discharge  would  be  initiated  at  the 
nerve  endings,  and  the  refractory  period  would  diminish  con- 

ductivity. The  discharge  by  the  augmentor  fibres  must  be 
less  than  the  threshold  number. 

The  after-effect  of  inhibitory  nerves  in  improving  con- 
ductivity v^  is  probably  due  to  increased  instability  of  the  ion- 

proteid,  the  after-effect  of  the  augmentors  to  the  reverse. 
The  facts  we  have  considered  throw  light  on  the  whole 

action  of  antagonistic  nerves  in  the  many  cases  where  there  is 
a  double  nerve  supply. 

14. — Rhythmicity  in  Nerves. 

One  of  the  best  examples  of  rhythmicity  in  nerves  is  that 

of  Hitter  s  opening  tetanus.  '  An  indirectly  excited  muscle 
may,  after  prolonged  closure  of  a  powerful  battery  current, 
fall,  on  breaking  the  circuit,  into  a  state  of  persistent  tetanic 

excitation."  ||  It  specially  occurs  in  "cooled  frogs,"  when,  as 
we  saw  in  section  7,  the  threshold  number  is  great,  and  the 
nervous  impulse  which  gives  rise  to  the  tetanus  is  rhythmic.H 
There  can  be  little  doubt  that  this  is  a  rhythmic  discharge 
due  to  a  collection  of  anions  at  the  anode,  just  as  a  rhythmic 

*  Gaskell :   Schafer's  Textbook  of  Physiology,  vol.   ii.,  page 193. 

t  Ihid.,  vol.  ii.,  page  216. 
I  Ihid.,  vol.  ii.,  page  218. 
§  Ihid.,  vol.  ii.,  page  220. 
II  Biedermann  :  El«ctro-physiology :  Trans,  by  F.  X.  Welby, 

vol.  ii.,  page  117. 
H  Ihid.,  vol.  ii.,  page  119. 
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discharge  is  caused  in  the  heart  by  the  anions  in  a  circulating 
fluid.  The  long  closure  of  a  powerful  current  allows  plenty 
of  time  for  a  large  number  of  anions  to  be  liberated  at  the 
anode,  and,  what  is  more  important,  a  large  amount  of  kation- 
proteid  to  be  decomposed  at  the  kathode,  so  that  althoujrli 
the  excess  of  anions  liberated  at  the  anode  niay 
not  be  equal  to  the  threshold  number  while  the 
current  is  closed,  yet,  on  opening,  the  sudden  rush  of  kations 
to  the  former  kathode  causes  a  sudden  fall  in  the  value  of  the 

threshold  number,  for  anions,  at  the  anode,  so  that  the  num- 
ber of  free  anions  may  now  be  many  times  the  value  of  the 

threshold  number.  The  fact  that  it  occurs  best  when  the 

threshold  number  is  great  (cooled  nerves) — when  the  decom- 
position at  the  kathode  is  most  marked* — favours  this  view. 

The  fact  that  the  "opening  tetanus"  is  removed  by  immer- 
sion of  the  nerve  in  KNO3  shows  that  it  is  due  to  anions, 

since  it  is  removed  by  an  excess  of  kations. 

15. — The  Movements  of  Plants. 

This  theory  of  the  influence  of  the  ion-proteid  upon  the 
surface  tension  of  protoplasm  gives  a  simple  explanation  of 
the  movements,  and  especially  the  heliotropism,  of  plants. 
It  is  a  well-known  fact  that,  in  the  presence  of  chlorophyll, 
green  plants,  under  the  influence  of  light,  decompose  carbon 
dioxide,  retaining  the  carbon  and  giving  off  the 
oxygen  —  this  carbon  is  built  up  into  carbo-hydrates 
and  proteid.f  Hence,  it  is  evident  that  the 
rapidity  with  which  the  synthesis  of  proteid  (and 
therefore  of  ion-proteid)  goes  on  is  dependent  upon  the 
supply  of  carbon  ;  that  is,  upon  the  presence  and  intensity  of 
illumination.  Supposing  a  contact  difference  of  potential,  due 
to  free  ions,  exists  between  the  protoplasm  of  plant  cells  and 
the  cell  walls,  it  is  readily  seen  that  at  the  point  where  the 
assimilation  of  free  ions  into  ion-proteid  is  going  on  most 
rapidly,  this  contact  difference  of  potential  will  be  diminishe^t. 
and  therefore,  as  we  have  repeatedly  pointed  out,  the  surface 
tension  along  the  contact  surface  will  be  increrised.  This  will 
mean  decrease  of  surface  at  such  points,  and  comparative  in- 

crease of  surface  at  other  points  ;  therefore,  a  cylindrical 
stem,  in  which  assimilation  is  going  on  more  rapidly  on  one 
side  than  on  the  other,  will  bend  towards  the  former  side. 

But,  we  have  seen  that  if  one  side  of  a  crowing  plant 
stem  is  more  strongly  illuminated  than  the  other,  assimilation 
will  be  going  on  more  quickly  on  the  illuminated  side  ;  there- 

*  Tide  discussion  of  electrotonus,  this  paper,  section  8. 
t  Tide  Vine's  Physiology  of  Plants,  1886,  pages  140-148. 
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fore,  we  should  expect  growing  plants,  with  slender  mobile 
stems,  to  bend  towards  the  light.  And  such  is,  in  fact,  the 
case.  I  quote  from  Darwin :  The  Movements  of  Plants, 
page  465: — "In  our  various  experiments  we  were  r>ften struck  with  the  accuracy  with  which  seedlings  pointed  to  a 
light,  although  of  small  size.  To  test  this,  many  seedlings  of 
Pkalaris,  which  had  germinated  in  darkness  in  a  very  nar- 

row box  several  feet  in  lengtli,  were  placed  in  a  darkened 
room  near  to  and  in  front  of  a  lamp  bearing  a  small  cylindri- 

cal wick.  The  cotyledons  at  the  two  ends  and  in  the  central 
part  of  the  box  would,  therefore,  have  to  bend  in  widely 
different  directions  in  order  to  point  to  the  light.  After  they 
had  become  rectangularly  bent,  a  long  white  thread  was 
stretched  by  two  persons,  close  over  and  parallel,  first  to  one 
and  then  to  another  cotyledon  ;  and  the  thread  was  found  in 
almost  every  case  actually  to  intersect  the  small  circular  wick 
of  the  now  extinguished  lamp.  The  deviation  from  accuracy 
never  exceeded,  as  far  as  we  could  judge,  a  degree  or  two." 

Of  course,  in  such  cases,  it  may  be  objected  that  chloro- 
phyll is  not  yet  fully  formed  ;  but,  inasmuch  as  chlorophyll  is 

very  quickly  developed  in  the  light,  it  may  be  supposed  that 
the  process  of  its  formation,  and  the  consequent  accelerated 
synthesis  of  proteid,  begins  at  once ;  while  plenty  of  time  was 
allowed  for  the  reaction,  since,  in  the  experiment  just  before 
the  one  quoted,  eight  hours  was  allowed  for  seedlings  of 

Brassica  and  Phalaris  to  bend  "rectangularly  towards  the 

light." In  order  to  see  how  intimately  the  bendin'^  of  plants 
towards  the  light  depends  upon  the  illumination  of  the 

chlorophyll,  it  is  only  necessary  to  refer  to  Darwin's  "Move- 
ments of  Plants,"  page  449  to  page  468. 

The  few  exceptions  nearly  all  admit  of  some  other  expla- 
nation. Thus,  Darwin  shows  that  heliotropism  may  be  much 

modified  in  some  plants  owing  to  their  habit  of  climbing  ;  in 
other  cases  apheliotropism  may  be  induced  because  too  intense 

illumination  injures  the  chlorophyll,^'  and  therefore  reverses 
the  effect  we  have  described.  Further,  in  time,  the  prepon- 

derating growth  of  the  illuminated  side  will  tend  to  reverse 
the  effect.  In  the  rare  cases  where  plants  containing  little  or 
no  chlorophyll  are  heliotropic  we  may  assume  that  light  aids 
assimilation  in  some  other  way.  The  tendency  for  leaves  to 
place  themselves  perpendicular  to  any  not  too  strong  illumi- 
nationf  is  easily  understood  when  we  consider  the  influence 
of  illumination  upon  the  leaf  stalk  :  illumination  of  its  upper 
surface  will  cause  a  diminution  of  that  surface — as  we  have 

*  Darwin  :  The  Movements  of  Plants,  page  446. 
t  Ihid.,  page  449. 
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seen — and  this  will  counteract  the  effect  of  gravity  tending:  to 
make  the  leaf  hang  downwards. 

The  importance  of  sudden  change  in  illumination*  is  due 
to  two  factors :  one  the  tendency  of  growth  to  counteract 
heliotropism  if  illumination  is  carried  on  for  some  time,  and 
the  other  the  tendency  the  ions  from  the  unilluminated  side 
will  have  to  diffuse  faster  into  the  illuminated  side,  as  the  ions 

there  are  assimilated,  a  tendency  winch  would  slio^htly  increase 
the  P.D.  at  first  lowered  by  the  assimilation.  It  is  evident 
that  in  normal  growing  plants  these  factors  of  heliotropism, 
growth,  gravity,  etc.,  will  eventually  reach  a  state  of  more  or 
less  settled  equilibrium,  which  will  determine  the  permanent 
form  of  woody  parts. 

That  differences  of  potential,  such  as  we  have  described, 
do  exist  in  plants  is  w^ell  known.  Tims,  Biedermannf  men- 

tions that  Kunkel  found  the  veins  of  a  leaf  "positive"  to  the 
green  surface  (translating  this  physiological  terminology  this 
means  that  internally  to  the  leaf  there  was  an  E.M.F.  tend- 

ing to  promote  a  current  from  the  green  parts  to  the  veins). 
There  can  be  no  doubt,  I  think,  that  this  is  due  to  the  katious 
of  the  salts,  brought  up  by  the  transpiration  current,  diffusing 
more  rapidly  through  the  walls  of  the  vessels  in  the  veins 
than  the  anions.  The  salts  brought  up  are  mainly  KNOg 
and  KCI,  in  which  the  kation  has  a  greater  velocity  than  the 

anion,  t  The  same  explanation  applies  to  the  "negativity" 
of  the  roots  of  a  seedling  towards  the  cotyledon,  and  higher 
parts, §  for  the  roots  would  have  a  large  supply  of  kations  due 
to  diffusion  from  the  moisture  in  the  soil  which  diminishes 
progressively  as  the  transpiration  current  mounts  up  the  stem 
and  the  kations  are  assimilated. 

Hermann  II  found  that  cross  sections  of  the  stem  of  a 

plant  were  "negative"  to  normal  parts.  This  is  doubtless  due 
to  decomposition  of  kation-proteid  at  the  point  of  injury 
liberating  kations. 

Burdon-Sanderson  finds  that  when  the  leaf  of  Dionea 

closes,  the  lower  surface  becomes  "negative"  to  the  upper  .H 
This  affords  an  explanation  of  its  closure,  since  kations  are 
liberated  on  the  under  side  the  surface  tension  on  that  side  is 

*  Darwin  :  The  Movements  of  Plants,  page  457. 
t  Biedermann  :  Electro-physiology:  Trans,  by  F.  A.  Welby, 

vol.  ii.,  page  2. 
t  Yide  Table  of  Stimulation  Efficiencies,  this  paper,  sec- tion 3. 

§  Biedermann  :  Electro-physiology:  Trans,  by  F.  A.  Welby, 
vol.  ii.,  page  5. 

I!  Ibid.,  vol.  ii.,  page  2. 
H  Ibid.,  vol.  ii.,  ipage  23. 
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reduced  ;  that  is,  the  under  surface  tends  to  increase,  and  the 
upper  to  decrease,  hence  the  leaf  closes. 

16. — Summary. 

It  has  been  proved  by  Loeb  and  others  that  proteid  takes 
up  ions  to  form  a  loose  compound,  which  they  call  ion- 
prc  teid. 

Since  these  ion-proteid  molecules  must  always  be  break- 
ing down,  there  must  be,  for  this  reason,  if  not  for  others,  a 

number  of  free  ions  in  any  protoplasmic  body,  and  therefore, 
in  general,  a  difference  of  potential  between  it  and  the 
medium  in  which  it  lives. 

it  is  acknowledged  by  many  physiologists'^  that  the 
movements  of  unicellular  organisms  are  due  to  changes  in 
surface  tension,  while  others,  as  Schafer,!  consider  it  pro- 

bable that  the  movements  of  muscles  may  be  due  to  the  same 
cause.  It  is,  indeed,  obvious  from  the  structure  of  amoeba, 
cilia,  muscle,  etc.,  that,  if  changes  in  surface  tension  take 
jDlace,  movements  must  follow. 

But  since,  for  obvious  reasons,  the  number  of  free  ions 

in  a  protoplasmic  body  must  always  be  chanp-ing  or  subject 
to  change,  it  follows  from  known  physical  laws  that  the  sur- 

face tension  must  also  change. 
We  have  shown  that  this  mode  of  accounting  for  the 

movements  of  organisms  enables  us  to  explain  the  galvano- 
taxis  and  chemotaxis  ot  unicellular  organisms — the  contrac- 

tion of  muscle— the  electro-motive  and  other  phenomena  ac- 
companying muscular  contraction  and  the  nervous  impulse — 

the  rhythmicity  of  certain  muscles  and  nerves  and 
the  variations  in  their  rhythm — the  action  of  inhibitory  and 
augmentor  nerves,  and  the  movements  and  electro-motive  phe- 

nomena of  j)lants. 
It  seems,  therefore,  certain  that  this  explanation  of  the 

genesis  of  movement  in  living  bodies  is,  in  the  main,  true, 
and  that  it  is  probably  capable  of  explaining  the  whole  of  that 
vast  complex  of  facts  which  have  been  gathered  together 
under  the  head  of  phenomena  of  contractility  and  irritability. 

*  Tide  Biit^chli  :  Protoplasm  and  MicroscoDic  Foams  :  Trans, 

by  E  A.  Minchin.  1894,  page  289:  and  Verworn  :  General 
Physiology:  Trans,  by  Frederic  S.  Lee,  p«ge  oOl. 

t  Schafer  :  Essentials  of  Histology,  sixth  edition,  page  56. 
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The  Ranges  of  North- Western  South  Australia. 

Although  maps  represent  these  ranges  as  separate  en- 
tities, they  must,  on  geological  and  lithological  grounds,  be 

regarded  as  belonging  to  one  and  the  same  grand  system,  the 
intervening  tracts  of  country  which  now  separate  the  indi- 

vidual ranges  being,  for  the  most  part,  superficial  deposits 
of  comparatively  recent  sands  and  sandhills,  or  supra-creta- 

ceous deposits,  known  as  the  ''desert  sandstone." 
Rising  abruptly  f  from  the  surrounding  sandy  country, 

*  This  paper,  which  has  been  slightly  abridged,  was  the  suc- cessful Tate  Memorial  Medal  Thesis,  1904. 
t  Compare  J.  Forrest,  Explorations  in  Australia,  III.,  page 

248: — ''The  whole  country  is  level,  the  ranges  rising  abruptly  out 
of  the  plains,  .  .  "  Also  the  general  statement  by  James 
Geikie,  in  Earth  Sculpture,  page  202  :  "'Rising  boldly  above 
the  general  level,  they  exhibit  no  trace  of  talus  or  debris.    .    .  .'' 
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they  extend  in  an  easterly  and  westerly  direction  as  huge,  in- 
trusive masses  within  crystalline  schists  and  gneisses,  mostly 

devoid  of  vegetation,  though  the  intruded  rocks  bear 

''mulga,"  pine  tree,  and  undergrowth  of  bush  and  grass. 
Fertile  sandy  loams,  carrying  mulga  scrub  of  variable  extent, 

surround  them ;  while  beyond  this  belt  sandhills  with  ''porcu- 
pine grass,"  "desert  oak,"  "quondong,"  etc.,  prevail. 
Their  main  bulk  consists  of  plutonic  masses,  which  form 

the  cores  of  anticlinal  folds  of  metamorphic  rocks.  Owing 
to  the  intense  metamorphism  induced  not  only  in  the  in- 

truded rocks,  but  also  at  the  outskirts  of  the  igneous  intru- 
sions themselves,  it  is  often  impossible  to  determine  the 

actual  plane  of  contact.  ̂ '  This  factor  has  further  been  the 
cause  of  the  contact  -rocks  assuming  a  distinctive  character  by 
re-crystallisation  of  the  original  constituents  ( HornfeJsstruc 
tur).  In  this  process  the  production  of  epidote  has  been 
greater  than  that  of  all  other  minerals,  it  being  by  far  the 
most  generally  distributed  near  intrusions. 

The  following  section  is  a  diagrammatic  representation  of 
the  mode  of  occurrence  of  the  igneous  and  metamorphic 
series. 

Fig.  1. — Diagrammatic  Section  through  Portion  of  the 
MusGRAVE  Ranges,  East  of  Mitchell's  Knob. 

Owing  to  the  absence  of  representatives  of  the  Cambrian 
system  in  proximity  to  the  ranges,  the  a^e  of  the  igneous  in- 

trusions could  not  be  definitely  determined,  but  they  cer- 
tainly took  place  before  the  Ordovician  period,  as  examples 

may  be  seen  in  the  low-lying  outskirts,  as,  for  instance, 
Indulkana,  of  rocks  of  the  Ordovician  period  overlying  the 
intruded  fundamentals,  and  not  being  themselves  penetrated 
by  the  eruptives. 

The  Musgrave  Ranges  comprise  an  extensive  series,  rang- 
ing from  acid  to  basic  ;  the  Mann  principally  acid  and  inter- 

*  Mons.  Michel-Levy  has  described  similar  features  in  the 
gneisses  of  the  Central  Plateau  of  France.  He  points  out  that 
whenever  it  is  the  case  that  the  granite  is  massive  and  intrudes 
rocks  of  acid  character  the  plane  of  contact  is  not  sharp,  but  the 
intruded  and  intrusive  rocks  are  connected  by  a  contact  zone.— 
Bull.  Soc.  Geol.,  France,  Ser.  3,  tome  vii.  pages  852  et  853. 
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mediate :  while  in  t  lie  Tonikinson  Ranges  members  of  the 
basic  and  intermediate  families  are  typical.  The  intermediate 
group  is  represented  throughout  by  numerous  diorite  dykes, 
which  are  usually  of  no  great  thickness,  but  their  frequent 
appearance  within  short  distances  of  one  another  is  in 
cases  marked.  Their  plane  of  contact  with  the  intruded 
rock  is  always  well  defined.^  The  diorite  intrusions  have 
occurred  later  than  the  main  granitic  injections  of  the  dis- 

trict. This  is  evident  from  the  fact  that  often  the  diorite 
can  be  found  penetrating  the  granite. f  Yet  the  diorite  in 
places  does  not  appear  to  have  been  much  subsequent  in  time, 
for  magmatic  intergrowths  may  be  observed  between  diorite 
and  granite  rock  that  have  been  produced  during  a  state  of 
semi-plasticity  of  the  latter.  On  the  other  hand,  magmatic 
inclusions  of  granite  rock  within  the  diorite  occur.  These 
have  been  torn  from  the  walls  of  the  fissure,  into  which  the 
diorite  was  injected,  and  embedded  in  the  mass. 

The  intruded  rocks,  where  they  appear  in  considerable 
and  persistent  thickness  ( MdchUrjkeit ) ,  may  be  included 

generally  under  the  headings  of  "gneissic  quartzite"  \  or 
"gneiss"  proper  :  yet  other  crystalline  schists  are  not  wanting, 
although  they  are  not  represented  to  the  same  extent.  The 
great  variations  in  readings  of  the  compass  needle,  produced 
by  the  magnetic  minerals  contained  in  the  different  granitic 
rocks  that  compose  these  ranges,  have  already  been  noted  by 
various  explorers. 

The  Musgrave  Ranges. 

General  Remark s.—Tho;  Musgrave  Ranges  (Gosse,  1873) 
lie  almost  wholly  in  the  State  of  South  Australia,  only  two 
minor  offshoots  passing  northward  to  beyond  the  boundary,  in 
the  localities  of  Opparinna  and  Fraser  Hill.  They  rise  from 
the  plains  as  a  compact  chain  that  continues  in  an  easterly 
and  westerly  direction  for  a  distance  of  over  one  hundred 
miles.  They  are,  however,  cut  in  several  places  by  valleys  of 
denudation  that  are  now  occupied  by  vast  deposits  of  sand, 
the  upper  surfaces  of  which  form  elevated  plains  (such  as 
Glen  Ferdinand),  that  permit  the  ranges  being  crossed  with 
no  great  difficulty  transversely  to  their  long  axis.  Their 
breadth  varies,  the  maximum  being  about  thirty-five  miles, 

*  Compare  Michel-Levy,  op.  cit.,  pages  845  et  872. 
t  See  also  H.  Y.  L.  Brown,  Report  Journey  from  Warrina 

to  Musgrave  Ranges,  page  2  (Adelaide:  by  authority,  1889); 
and  V.  Streich,  Scien.  Re«.  Elder  Expl.  Exp.,  Trans.  Roy.  Soc, 
S.A.,  vol.  xvi.,  pp.  77  and  83. 

1  An  altered  (clastic)  sandstone  in  which  only  a  very  faint 
indication  of  foliation  has  been  brought  about  by  the  production 
of  secondary  minerals. 
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and  the  altitude  is  considerable.  Mount  Woodroffe,  the 
highest  peak,  is  estimated  to  be  over  5,000  feet  above  sea 
level,  and  more  than  3,000  feet  above  the  level  of  the  adjoin- 

ing desert.  Hence  this  chain  of  mountains  is  by  far  the  most 
massive  of  the  series  seen  during  the  expedition. 

Igneous  intrusions  on  a  grand  scale  have  produced  the 
upheaval  and  form  the  inner  mass  of  the  several  folds  into 
which  the  intruded  metamorphic  beds  have  been  thrown. 

Mr.  W.  C.  Gosse,  in  1874,  pointe.l  out  that  the  Mus- 

grave  Ranges  '  are  composed  chiefly  oi  granite,"^  and  later 
Mr.  H.  Y.  L.  Brown  t  (1889)  that  they  "  are  composed  of 
eruptive  granite  and  metamorphic  granite  rocks  of  various 

kinds,  chiefly  hornblendic,  and  seldom  containing  mica," 
comprising  "ordinary  granite,  porphyritic  granite,  horn- 

blendic granite,  graphic  granite,  granulite,  pegmatite, 
syenite,  quartz  syenite,  and  epidosite,  gneiss,  both  horn- 

blendic and  micaceous,  and  siliceous  and  felspathic  crystal- 
line rocks  of  various  kinds,"  and  that  they  are  intruded  by diorite  and  dolerite.  Mr.  J.  Carruthers  stated :  — 

J ''The  Musgrave  Ranges  are  composed  principally 
of  red  granite  rocks,  and  covered  with  spinifex 
and  few  scattered  pines ;  the  fiats  between  the  hills, 
which  are  principally  formed  by  large  creeks  coming  out  of 
the  ranges,  are  beautifully  grassed,  .  .  .  the  soils  being 

a  rich,  red,  sandy  alluvial,  and  firm  red  loam." 
Igneous  Rocks. — The  intrusives  vary  in  character  from 

highly  acidic  to  basic,  the  differences,  however,  between  the 
members  of  one  and  the  same  family  being  slight.  The  acid 
rocks  are  principally  granitic,  the  greater  bulk  consisting  of 
a  rather  coarse-grained  porphyritic  variety,  with  large  cor- 

roded crystals  of  a  bluish  felspar  (orthoclase).  Ernest  Giles 
was  the  first  to  mention^  this  type  of  granite,  and  assigned  to 

it  the  expressive  term  of  "granite-conglomerate,"  making 
thereby  particular  reference  to  Mount  Carnarvon,  which  is 
the  eastern  limit  of  the  Musgrave  Ranges.  Mr.  W.  C.  Gos;e, 

moreover,  in  describing  Mount  Morris,  wrote  ||  ''that  this 
portion  of  the  range  is  composed  of  very  coarse  granite.  At 

the  entrance  to  Jacky's  Pass,  on  the  south,  this  class  of 
s^ranite  flanks  the  chain,  but  further  east  the  southern  slopea 

*  Parliamentary  Paper,  No.  48,  House  Assembly,  page  18. 
t  Peport  on  Jouraey  from  Warrina  to  Musgrave  Ranges.  By 

authority:  1889. 
I  Report  to  Siivvevor  General  (Adelaide  Observer,  .Jaiinnrv 

16,  1892). 
§Geogr.  Travels  in  Centr.  Austr.,  1872-1873,  Part  ii.,  page  84. 
li  Parliamentary  Paper,  No,  48,  House  Assembly,  1874,  page 

16. 
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consist  of  fine-grained  gneiss,  the  granitic  outcrops  being  in 
tlie  heart  of  the  range.  The  main  intrusion  thus  extends  east 
of  the  pass  towards  Mount  Woodroffe,  thence  taking  a  more 
northerly  turn  in  direction  of  Mount  Carnarvon  ;  it  has  its 

greatest  development  east  of  Harries'  Spring,  while  on  the 
eastern  borders  of  the  range  gneisses  predominate.  In  this 
respect  the  Musgrave  resemble  the  Mann  Ranges 

A  subsidiary  arm  of  the  main  injection  of  the  igneous 
rock  produces  a  prominence  in  the  neighbourhood  of  Mit- 

chell's Knob,  the  major  and  minor  veins  of  the  same  enclosing 
clastic  (?)  gneisses.    (See  fig.  1.) 

The  ranges  on  the  northern  flanks,  north  of  Mount  Fer- 
dinand, present  a  picturesque  appearance,  produced  by  gro- 
tesquely shaped,  isolated,  bare,  granitic  masses  ( Sekunddre 

K  up  pen). 
The  granite,  particularly  that  of  the  porphyritic  variety, 

is  characterised  in  the  field  by  its  strong  tendency  towards 
concentric  weathering,  large  shells  of  rock  exfoliating  con- 

centrically to  the  present  contour  of  the  rock  surface.  This 
feature  is  deserving  of  particular  notice. 

In  the  valley  of  the  Ferdinand,  west  of  the  mount  bear- 
ing a  similar  name,  the  character  of  the  granite  changes  to  a 

more  even-grained,  white  variety,  with  irregular  aggregates 
of  hornblende  and  biotite  distributed  through  its  mass. 
Where  this  granite  has  been  cut  by  diorite  the  contact  is 
marked  by  a  development  of  large  idiomorphic  crystals  of 
hornblende.  In  the  same  locality  minor  veins  of  epidote 
granite,  with  a  red  ortlioclase  felspar,  and  graphic  granite 
traverse  the  main  granitic  mass  in  a  westerly  course. 

East  of  Lungley's  Gully  an  intrusion  of  red  aplite  is  deli- 
cately veined  with  crystalline  epidote,  and  the  planes  of  slick- 

ensiding,  that  cut  the  rock,  are  lined  with  a  "Vmr/z/x//"  of 
secondary  mica  and  rhombohedral  calcite.  The  vqc\  is  con 
spicuously  jointed  in  two  planes,  the  first  of  which  strikes 

W.,  20°  N.,  and  dips  northerly  73°,  the  second  s+riking 
N.,  45°  E.,  and  dipping  23°  S.E.  ;  a  third  plane  is  less  regu- 

lar. Rocks  belonging  to  the  peridotite  family  were  found  in 
the  form  of  pebbles  among  the  wash  of  a  small  watercourse 
south  of  Mount  Morris,  but  the  rock  was  not  observed  m  situ. 
Diorite  dykes  are  very  plentiful.  The  diorite  rock  is  normal, 
quartzless,  and  moderately  fine-grained.  It  is  usually  irica- 
ceous.  Dolerite  dykes  are  less  numerous.  They  consist  of  a 
finely  crystalline  ground  mass  with  porphyritic  crystals  of 
felspar  and  pseudomorphous  ( ?)  epidote.  Dykes  of  a 
peculiar  volcanic  rock  are  rare.  Fluidal  structure  is  typical 
w^hen  viewed  under  the  microscope,  it  being  marked  by  ores 
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of  iron  in  a  glassy  groundmass.  Corroded  phenocrysts  of 
olivine  are  plentiful. 

Metariiorpliic  Rocks. — The  gneisses  of  the  Musgrave 
Ranges,  derived  both  from  the  alteration  of  sedimentary  and 
igneous  rocks,  with  few  exceptions,  skirt  the  chain  on  either 
side  ;  they  also  form  the  intermediate  flanks  of  folds  produced 
by  the  intrusion  of  the  eruptives.  They  do  not  extend  to  the 
same  altitude  as  the  igneous  rocks,  and,  as  is  the  case  in  the 
Mann  Ranges,  they  appear  more  extensive  on  the  eastern 
than  on  the  western  limits  of  the  range. 

A  natural  section  along  the  course  of  Whittell's  Creek 
presented  a  variet}^  of  schists  within  small  range  of  country. 
The  section  showed  a  gradation  from  a  compact  gneiss  through 
a  series  of  beds,  as  follows :  — Quartzite,  quartz  schist  (lami- 

nated), schists  of  various  kinds  (mica,  chlorite,  epidote,  and 
garnetiferous,  with  numerous  perfect  dodecahedral  crystals 
of  garnet  in  a  dark  quartzitic,  schistose  matrix)  ;  thence 
quartzite,  jointed  regularly  in  two  directions  at  right  angles. 
The  strike  varies  from  almost  due  north  and  south  to  east  and 
west ;  the  latter  is,  however,  the  general  strike  of  the  beds  of 
this  section.  East  of  Mount  Woodw^ard  the  gneisses  are  in 
parts  compact,  in  parts  fissile.  They  are  jointed  vertically  in 
direction  north,  few  degrees  east,  and  at  right  angles  to  this 
plane.  The  planes  of  foliation  dip  south.  North  of  here  it 
is  distinctly  granitic  in  character,  and  separated  into  more  or 
less  horizontal  (lenticular)  layers  by  planes  of  division  ;  these 
layers  thickening  appreciably  as  the  depth  increases  (Bank- 
formige  A  hsondervng ).  At  the  contact  with  a  diorite  dyke  it 
has  assumed  a  remarkable,  closely  foliated  character ;  the 
folia,  produced  by  a  very  dark  coloured  biotite  and  stringlets 
of  quartz  running  parallel  with  the  direction  of  intrusion. 

The  gorge  cut  by  the  Opparinna  Creek  affords  another 

section  within  the  gneisses  *that  skirt  the  watercourse  in  the 
form  of  scarped,  shattered  walls.  They  show  signs 
of  earth  -  movement  and  folding,  and  are  replaced 
in  parts  by  smaller  bands  of  chloritic  and  sericite  schists, 
often  traversed  by  small  seams  of  epidote  at  the  zone  of  con- 

tact with  diorite  dykes.  At  Opparinna  Spring  the  country 
consists  of  a  compact,  dark  bluish-black  gneiss,  vertically 
jointed  in  directions  W.,  20°  N.,  and  N.,  10°  E.  (less  per- 

fectly), and  in  planes  dipping  S.  5°.  Along  the  last-men- 
tioned plane  the  rock  parts  readily  into  layers  about  twelve 

inches  thick.  North  of  the  spring  the  metamorphic  series 
changes  to  a  compact  brown  gneiss,  weathering  massive 
granitic,  and  showing  a  regular  cubic  jointing.  The  texture,  in 

parts,  approaches  the  "graphic"  intergrowth  of  some  granites, 
the  quartz  occurring  as  rounded   and   elongated  inclusions 
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(quartz  de  corrosion )  in  the  felspar."^  The  optically-continu- ous character  of  the  quartz  and  felspar  can  readily  be  detected 
in  hand  specimens  by  suitably  reflecting  the  light  from  a 
freshly  fractured  surface.  The  planes  of  foliation  of  the 

true  gneiss  strike  W.,  20^  S.,  and  dip  northerly  11°. 
South  of  Opparinna  Spring  the  gneissic  quartzites  t  com- 

posing the  ranges  are  thrown  into  a  great  overthrust  fold 
which  can  be  observed  on  the  eastern  face  of  the  gorge  cut 
by  Moffat  Creek,  by  following  up  the  exposure  of  two  pro- 

minent parallel  layers  of  the  rock.  These,  on  the  south,  dip 

at  a  low  angle  of  about  30°,  and  on  the  north  the  same  bands 
are  seen  dipping  in  the  same  direction  at  a  high  angle,  with 
an  inward  curve  at  the  top.  The  crest  of  the  fold  has  been 
removed  by  denudation  ;  yet  the  outline  of  the  original  con- 

tortion of  the  beds,  upon  reconstruction,  was  evidently  as 
represented  in  the  figure.  Within  the  fold  exists  a  zone  of 
extensive  dioritic  intrusion,  while  the  country  is  severely  frac- 
tured. 

Fig.  2. — An  Overthrust  Fold  in  Beds  of  Gneissic  Quartzite. 
Moffat  Creek,  South  of  Opparinna  Spring,  Musgrave 
Ranges. 

A  similar  feature,  though  on  a  smaller  scale,  was  en- 
countered in  Jacky's  Pass.  Beds  of  gneiss  are  in  this  case 

bent  to  a  considerable  degree ;  a  diorite  intrusion  within  the 
fold  accompanied  the  earth-movement. 

Several  island-like  masses  of  gneiss  rise  above  the  sands 
to  the  west  and  south-west  of  the  group  of  hills  termed  the 
Kelly  Hills.    One  of  such  occurs  close  to  a  native  soakage 

*  Lacroix  has  described  a  somewhat  similar  type  of  gneiss 
from  Southern  India. — Record  Geol.  Survey,  India,  xxiv,,  page 
157  (1891). 

t  No  doubt  equivalent  to  the  "granitoid  quartzites"  of  this 
locality  mentioned  by  R.  W.  Murray.  Extracts  Journals  of  Ex- 

plorations, by  R.  T.  Maurice  (by  authority:  1904,  page  29). 
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well,  known  to  the  natives  as  Tarrawaitarratarra,  and  it  has 
been  conditioned  by  the  intrusion,  within  a  series  of  schists, 
of  pegmatite  and  greisen.  The  muscovite  of  the  pegmatite 
is  remarkable  for  its  peculiar  reddish-violet  tint,  closely  re- 

sembling that  of  lepidolite,  but  failing  to  give  the  character- 
istic flame  test  of  the  latter.  The  mica,  moreover,  of  one  of 

the  schists  is  similar  to  that  of  the  true  igneous  rock,  though 
it  occurs  as  smaller  individuals.  The  schist  is  usually  a 

closely  laminated,  q;iartz-mica  rock,  often  "knotted"  by 
secondary  mineral  development ;  while  at  the  contact  with  a 
diorite  dyke  on  the  summit  of  the  hill  a  finely  foliated  gneiss 

has  been  produced.  The  planes  of  schistosity  strike  N.,  12'' 
E.,  and  dip  40°  E.  The  height  above  sea  level  of  the  expos- 

ure is  2,100  feet,  and  it  stands  140  feet  above  the  sand  plains. 
The  beds  have  suffered  local  displacements  ;  planes  of  shear 
are  thickly  lined  with  a  glossy  layer  of  secondary  minerals. 

Outcrops  some  miles  to  the  north  of  this  exposure  were 
presumably  observed  to  be  overlaid  by  conspicuous  beds  of 
quartzite.  Opportunity  was  not  afforded  to  determine  whe- 

ther these  beds  form  part  of  the  fundamental  series  or  whe- 
ther they  are  unconformable  to  the  schists. 

The  hills  further  south  are  composed  of  rock  of  the  com- 
pact granitic  character  already  discussed.  In  parts  they  are  of 

the  ''fluxion"  type  of  gneiss,  and  they  are  characterised  by 
weathering  concentrically. 

Outliers  of  the  Musgrave  Ranges. 

The  Musgrave  Ranges  are  bordered  on  the  south  by 
numerous  outliers  of  granitic  rock,  many  of  which 
are  of  considerable  magnitude,  and  have  consequently 
received  separate  names.  A  few  of  these  outliers  will  be 
briefly  discussed :  — 

Mount  Caroline. South  of  that  portion  of  the  Mus- 
grave Ranges  known  as  Lungley's  Gully,  about  eight  miles, stands  a  bold,  isolated  mount,  over  1,000  feet  above  the  level 

of  the  sands.  It  is  known  as  Mount  Caroline.  Its  mass  is 

composed  of  biotite  granite,  with  a  slight  tendency  to  folia- 
tion on  the  part  of  the  mica.  Large  porphyritic,  corroded 

crystals  of  orthoclase  predominate,  the  quartz  being  subordi- 
nate to  the  felsiDar.  The  rock  at  the  surface  is  decomposed. 

It  is  cut  by  a  diorite  dyke  that  can  be  distinguished  on  the 
western  front  from  a  distance  as  a  black  wall  running  up 
the  entire  height  of  the  mount.  Smaller  portions  of  graphic 
and  epidote  granite  are  included  within  the  mass. 

The  hill  bears  porcupine  grass,  pine  and  fig  tree,  and  a 
light-coloured  lichen  covers  the  massive  exposures  of  the 
granite. 
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Low  outcrops  of  gneiss  trending  in  a  north-easterly  direc- 
tion lie  not  far  to  the  north  of  Mount  Caroline. 

Mount  Crombie. — Still  further  south,  and  about  twenty 
miles  from  the  above,  another  conspicuous  outcrop  of  granitic 
rock,  bearing  the  name  of  Mount  Crombie,  is  situated.  The 
northern  outskirts  only  of  this  exposure  were  visited.  They 
consist  of  gneiss,  whose  dark  planes  of  biotite  strike  roughly 
east  and  west.  The  rock  exfoliates  concentrically  at  the  sur- 

face into  large  shells,  which  subsequently  break  up  regularly 
into  cubical  blocks  in  well-defined  rows,  corresponding  to  a 
latent  system  of  planes  of  weakness  brought  into  prominence 
by  weathering.  A  diorite  dyke  intrudes  the  gneiss  in  direc- 

tion W.,  42^^  N. 
Mount  Kintore. — Mount  Kintore  rises  from  beneath  the 

desert  south  of  the  gap  that  separates  the  Mann  from  the 
Musgrave  Ranges.  It  is  built  up  principally  of  metamorphic 
beds  intruded  by  diorite  dykes.  The  beds,  comprising  gneisses 
and  quartzite,  have  been  thrown  into  a  series  of  simple  folds, 
which  is  well  recognisable  on  the  northern  face  of  the  mount. 
Gross  shattering  and  crumbling  of  the  rock  have  accompanied 
the  folding.  The  strike  of  the  beds  varies  slightly,  about 
south-east,  and  it  is  made  prominent  by  the  weathering  of 
the  rock  into  ridges  conforming  in  direction  with  that  of  anti- 

clinal axes. 
At  the  western  end  of  the  outcrop  the  gneiss  is  replaced 

by  a  development  of  graphic  granite ;  and  diorite  intrusions 
traverse  the  hill  in  several  localities. 

Echo  Hill. — Echo  Hill  lies  south  of  the  eastern  extremi- 
ties of  the  Musgrave  Ranges.  It  is  one  of  many  minor  out- 

crops of  granitic  rock  occurring  in  this  neighbourhood,  and  is 

composed  of  gneiss  neatly  ''lined"  with  biotite.  Is  is  cut  by 
veins  of  coarse  pegmatite,  with  large  felspathic  constituents, 
while  local  developments  of  epidote  are  frequent.  The  rock 

is  jointed  in  planes  striking  S.  40°  W.,  and  dipping  40°  N.W. 
The  height  of  the  hill  is  2,270  feet  above  sea  level  (by  aneroid 
determination). 

The  Mann  Ranges. 

General  Remarks. — The  Mann  Ranges,  discovered  and 
named  by  Gosse  in  1873,  lie  to  the  west  of  the  Musgrave,  and 
are  separated  from  them  by  a  desert  tract  of  sandhills  bear- 

ing Triodia  and  Gasuarina.  They  extend  as  a  more  or  less 
compact  chain  in  a  westerly  direction,  with  a  slight  trend  to 
the  north,  across  the  border  of  South  Australia  and  the 
Northern  Territory,  a  distance  of  some  eighty  miles.  Isolated 
hillocks  can  be  traced  to  beyond  the  border  line  of  Western 
Australia,  culminating  to  the  westward  in  a  more  pronounced 
development,  known  as  the  Mount  Gosse  group  of  hills.  The 

E 
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trend  of  the  Mann  Ranges,  if  produced  in  an  easterly  direc- 
tion across  the  intervening  tract  of  sandhills,  is  in  the  same 

straight  line  as  the  axis  of  the  Musgrave  Ranges. 

Both  ranges  consist  of  igneous  intrusions*  and  altered 
sedimentary  and  igneous  rocks.  The  western  portion  of  the 
Mann  Ranges,  of  no  great  width  at  this  end,  consists  almost 

wholly  of  igneous  exposures.  In  the  centre  the  '3ore  of 
igneous  intrusion  is  flanked  on  either  side,  namely,  its  north- 

ern and  southern  boundaries,  by  complexes  of  gneiss,  schist, 
and  gneissic  quartzite  ;  whereas  on  the  eastern  limits  of  the 

range,  by  far  the  widest  portion,  the  main  intrusion  lies  hid- 
den beneath  the  metamorphic  series,  into  which  it  was  in- 

jected, to  appear  once  more  at  the  surface  to  the  eastward,  in 
the  Musgrave  Ranges. 

A  ground  plan  of  the  metamorphic  exposures  of  the 
Mann  Ranges  gives  roughly  a  U-shaped  form,  the  flanks  that 
skirt  the  middle  of  the  ranges  forming  the  straight  arms  of 
the  U,  the  curved  base  of  the  letter  being  represented  by  the 
thicker  mass  of  crystalline  schists  at  the  eastern  end. 

As  a  rule,  the  trend  of  the  ranges  coincides  with  the 
strike  of  the  rock,  except  in  a  few  instances,  where  irregu- 

larity of  stress  produced  by  igneous  intrusion  has  interfered, 
and  where  a  local  bulging  out  of  the  mass,  no  doubt  the 
result  of  an  igneous  offshoot,  has  produced  a  spur,  the  axis  of 
which  does  not  conform  with  the  general  direction  of  the 
range. 

Though  mineralogically  not  as  rich  as  the  Musgrave 
Ranges,  the  Mann  Ranges  are  geologically  of  particular 
interest,  as  they  exhibit  many  examples  of  rock  movements 
and  fracture  that  accompanied  igneous  intrusion,  t 

Igneous  Rocks. — An  intrusion  of  granite  has  been  by  far 
the  greatest,  it  continuing  uninterruptedly  as  the  backbone 
of  the  whole  range,  to  disappear  under  superincumbent 
gneisses  on  the  east,  and  occurring  as  isolated  outliers  for  a 
considerable  distance  to  the  west.  The  character  of  the  rock 
varies,  passing  from  a  true  granite  (in  portions  porphyritic) , 
to  various  metapyrigen  gneisses.  :j: 

*  Compare  J.  Forrest,  Explorations  in  Australia,  III.,  page 
243: — "The  Mann  Ranges  are  oompoeed  of  reddish  granite."  Also 
J.  Carruthers  : — "The  Mann  Ranges  are  covered  with  pines,  blood- 
wood,  a  tew  scattered  gnms,  dense  spinifex,  and  scattered  patches 
of  coarse  grass,  the  fonnation  being  red  and  grey  granite." — (Adelaide  Observer,  January  16,  1892,  page  9.) 

t  Compare  the  statement: — ".  .  .  hills  and  mountains  of the  Mann  Ranges,  some  few  of  the  Musgrave  chain,  and  all  west 
of  the  Mann  Ranges  have  been  shivered  into  fragments  by  vol- 

canic force,  .  .  ." — E.  Giles,  Geogr.  Travels  in  Centr.  Austr., 
1872-1873,  Part  ii.,  page  103. 

X  The  term  as  employed  by  Dr.  J.  AV.  Gregory. 
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The  plane  of  contact  with  the  primary  gneisses  is  mostly 

imperceptible.  A  contact  zone  is  not  infrequently  found 

gradually  merging  into  granite  on  the  one  side,  and  granitic 

gneiss  on  the  other.  In  other  cases  the  contact  has  been  so 
fractured  and  dislocated  for  a  considerable  distance  that  the 

junction  cannot  be  traced. 

Large  "floating"  masses  of  bedrock  were  noted  at  several 
localities,  as,  for  instance,  north-west  of  Mount  Whinham 
and  south  of  Mount  Edwin. 

The  granite  in  general  occurs  as  bare,  rounded,  dome- 

shaped  masses,*  several  chains'  length  of  rock  often  appearing 
without  the  least  fracture  in  the  mass,  though  subsequent 

weathering  produces  large  exfoliating  shells,  which  detach 
themselves  from  the  body  of  rock  (concentric  weathering). 
This  feature  is  more  usually  presented  by  the  porphyritic 
varieties,  while  a  more  typical  granitic  aspect  is  brought 

about  by  the  natural  systematic  jointing  of  the  fine-grained, 
uniformly  crystalline  rock.  Frequently  the  mass  shows  nei- 

ther of  these  physical  features,  but  is  grossly  shattered 
throughout  by  the  intense  stress  produced  during  the  process 
of  solidification  of  the  crystallizing  rock  magma.  Such  in- 

stances were  found  south  of  Mount  Cockburn,  and  on  a 

splendid  scale  south-east  of  Hector's  Pass,  where  the  planes 
of  fracture  have  assumed  regular,  contorted,  and  curved  out- 

lines, as  though  produced  during  the  last  stages  of  solidifica- 
tion of  the  magma,  the  more  rapidly  contracting  envelope  of 

the  rock  having  caused  the  enclosed  mass  to  part  along  cer- 
tain curves  of  stress  by  virtue  of  the  extreme  pressure  from 

without. 

Diorite  dykes  are  very  numerous,  forming  a  fairly  regu- 
lar system,  usually,  though  not  invariably,  trending  east  and 

west.  The  best  noted  example  of  excessive  intrusion  by  this 
rock  was  observed  in  the  hills  east  of  Mount  Whinham,  on 
the  eastern  extremity  of  the  ranges.  At  this  locality  no  less 
than  fourteen  diorite  dykes  can  be  counted  traversing  the 
gneissic  hills  in  a  distance  of  less  than  a  quarter-mile,  and 
can  be  clearly  seen  continued  through  a  similar  gneissic 
exposure  a  mile  or  two  further  west. 

Metamorphic  Rocks. — As  stated  above,  crystalline  schists 
and  gneisses  appear  more  extensively  developed  at  the  eastern 
end  of  the  chain.    Near  the  north-western  limit  of  the  main 

Giles  fop.  cit.)  oontinues  his  statement: — .  .  most  of 
the  higher  points  of  all  these  heights  are  composed  of  frowning 
ma.sses  of  black-looking  or  intensely  i^ed  ironstone  or  granite,  coat- 

ed Avith  iron.  Triodia  grows  as  far  up  the  sides  as  it  is  possible 
to  obtain  any  soil,  but  even  this  plant  cannot  exist  upon  solid  rock, 
therefore  all  the  summits  of  these  hills  are  bare." 
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range,  the  metamorphosed  rock,  close  to  the  intrusive,  occurs 
as  a  fine-grained,  compact  quartzite,  passing  further  from 
the  contact  into  a  garnetiferous  gneiss,  with  large  lenticular 
crystals  of  felspar  (a  variety  of  adularia,  or  moonstone),  hav- 

ing a  satin-like  lustre,  and  which,  even  to  the  naked  eye,  can 
be  seen  to  be  locally  surrounded  by  a  layer  of  finely  crushed 
material  derived  from  the  grinding  down  of  the  felspar  itself 
(Morter  structure). 

Fig.  3. — Augen  Gneiss,  Mount  Cockburn,  Mann  Ranges. 

In  the  former  instance  the  altered  rock  was  no  doubt 
originally  a  somewhat  massive,  siliceous  sandstone ;  m  the 
latter  a  finely  laminated  rock  has  probably  been  altered  by 
minor  injection  of  igneous  matter  between  the  planes  of  lami- 

nation (injection  gneiss). 

South  of  Mount  Cockburn,  however,  garnet-schist^  and 
fissile  gneiss  occur  at  the  zone  of  contact,  while  gneissic 
quartzites  overlie  the  gneiss.  It  is  in  this  locality  that  a 
natural  section  affords  opportunity  of  studying  the  relative 
positions  of  these  altered  rocks.  (Section  on  Plate  xix.)  A 
granitic  intrusion  appears  in  the  form  of  a  central  axial-core, 

*  W.  C.  Gosse  writes  that  Mount  Charles  is  "composed  of  grey 
granite  and  slate."  Report  and  Diary  of  Central  and  Western 
Exploring  Expedition,  1873.  Parliamentary  Paper  No.  48,  House 
Assembh',  1874,^  page  12.  No  slate  was  observed  in  this  neigh- bourhood, and  it  may  be  that  Gosse  mistook  the  schist  or  fissile 
gneiss  for  the  same. 
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trendinj?  west,  which  has  thrown  the  overlying  beds  into  a 

series  of  simple  folds:  an  anticlinal  directly  conforms  with 
the  surface  of  the  eruptive,  and  consists  of  blue  garnetiferous 

schist  and  gneiss,  with  "eyes"  of  felspar,  large  crystals  of 
hornblende  and  fractured  garnets.  South  of  this  spot  tlie 

overlying  beds  of  gneissic  quartzite  can  be  traced,  occurring 
as  two  perfect  sigmoidal  folds,  the  second  synclinal,  with  a 

very  sharp  angle,  thence  passing  to  a  shallow  monocline  that 
is  finally  lost  in  the  zone  of  crushing  at  the  contact  with  a 
second  intrusive  mass.  The  extreme  southern  exposures  of 
the  range  occur  as  outlying  masses  of  gneissic  rock,  the  strike 
of  which  agrees  with  that  of  the  country,  and  the  dip  is 
southerly. 

At  the  foot  of  Mount  Cockburn,  a  low  outlier  of  the  same 

exposures  consists  of  quartzitic  gfneiss,  the  foliation  being  im- 

perfectly developed,  and  large,  lenticular  ''  augen"  of  felspar not  infrequent.  The  hill  shows  perfect  parallel  planes  of 

jointing  in  direction  N.,  15°  W.,  dipping  75°  westerly. 
These  planes  are  made  the  more  conspicuous  by  the  resulting 
fissures  having  become  filled  with  detritus,  in  which  a  thick 
growth  of  grass  and  other  vegetation,  standing  out  as  dark, 
prominent  lines  from  the  light-coloured  gneiss  behind,  has 
flourished. 

To  the  north  the  augen  gneiss  merges  on  the  one  hand 
into  a  gneiss  with  linear  foliation,  and  on  the  other  into  a 
crushed  rock,  with  large,  false  ''pebbles"  of  quartz,  produced 
from  the  original  rock,  surrounded  by  well-marked,  concen- 

tric ''lines  of  flow"  of  crushed  material.  Shearing  and  com- 
pressive stresses  have  certainly  contributed  largely  to  the  for- 

mation of  the  latter,  and  like  forces  have  produced  the  augen 
gneiss,  while  the  ultimate  result  of  rock-crushing  and  shearing 
is  the  finely  "lined"  variety  of  gneiss. 

Striking  evidence  of  the  extreme  conditions  of  stress  that 
existed  during  the  mountain-building  processes  is  afforded  at 
the  north-eastern  end  of  the  Mann  Ranges  in  the  form  of  a 
series  of  step- faults  on  a  fairly  large  scale.  The  country  here 
consists  of  compact  gneiss,  with  large,  bluish  orthoclase  and 
folia  of  biotite,  intruded  by  diorite  dykes.  Ten  distinct, 
almost  vertical,  scarp-faceS  of  gneiss,  rising  one  above  the 
other,  can  be  seen,  each  surmounted  by  the  severed  portions  of 
one  and  the  same  diorite  dyke.  The  igneous  rock,  four  feet 
in  thickness,  forms  the  floor  of  each  step,  the  vertical  dis- 

tances between  the  successive  steps  averaging  twelve  feet, 
and  each  fractured  mass  of  the  diorite  dyke  dipping  about 
10°  S.  The  several  fault  planes  hade  10°  in  a  direction  N. 
10°  E. 
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Fig.  4. — Step-faulted  Gneiss  and  Diorite  Dyke,  North-east 
Mann  Ranges. 

An  interesting  phenomenon  was  encountered  in  thi* 
series  of  gneisses  some  dozen  miles  north-west  of  the  western 
extremity  of  the  main  range,  where  low  outcrops  skirt  th& 

eastern  limit  of  a  large  depression  or  ''salt  pan,"  the  saline 
deposits  of  which  rest  directly  upon  a  bed  of  similar  gneissic 
rock.  These  outcrops  have  weathered  by  a  process  of  ceolian 
erosion  into  mushroom-shaped  masses  (Pilzfelsen),  with 
smooth  central  columns,  narrow  at  the  base,  and  gradually 
widening  upwards  to  support  a  flat,  tabular  mass  at  the  top. 
The  stalk  is  abraded  by  deflation,  the  wind  hurling  ther 
coarse  grains  of  sand,  which  do  not  rise  to  beyond  a  few  feet 
above  the  level  of  the  ground,  incessantly  against  the  base 
of  the  column.    (Plate  xiii.,  fig.  2.) 

Streich  has  reported*  mushroom-like  forms  of  sand  to 
occur  in  the  wind-drifted  sands  of  the  Great  Victoria  Desert. 
He  states  that  the  sand  is  generally  loose,  though  somewhat 
consolidated  by  means  of  a  clay  cement,  but  only  on  the 
surface.  When  the  uppermost  crust  has  been  broken 
through,  the  wind  gradually  blows  away  the  underlying 
loose  sand,  leaving  the  upper  layer  unsupported  around  the- 

*  Scient.  Res.  Elder  Expl.  Exped.,  1891-2,  Geology.  Trans. 
Roy  See.  S.A.,  vol.  xvi.,  page  88. 
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border.  The  phenomenon  is  really  resistance  to  transpor- 
tation of  the  consolidated  crust  by  wind  rather  than  abrasion 

or  erosion  of  the  underlying  loose  sand  by  a^olian  agency. 
A  further  factor  that  plays  an  important  part  in  the 

weathering  of  rocks  in  the  desert  was  noted  in  the  outcrops 
of  garnetiferous  gneiss  immediately  west  of  the  shores  of 
Lake  Wilson.  This  form  of  weathering,  the  Seele  der  Ver- 
wifterung  of  Schweinfurth,  consists  of  the  flaking  off  of  the 
rock  as  a  result  of  crystallisation  of  salt  within  minute  fis- 

sures in  the  mass.  Portions  of  the  outcrops,  that  have  been 
previously  locally  hardened  by  cementation  (concretionary), 
have  resisted  this  weathering  to  some  extent,  and  consequently 
those  portions  project  from  the  surface  of  the  decomposing 
gneiss  as  irregular,  partly  serrated,  ridges,  the  direction  of 
which  is  usually  consistent  with  that  of  an  original  constant 
geological  feature  of  the  rock. 

Veins,  etc.— Comparatively  few  true  fissure  veins  or 
lodes  were  noticed  in  the  Mann  Ranges.  At  the  salt  pan 

just  mentioned  an  exposure  of  a  ''quartz  reef"  occurs  in  com- 
bination with  a  coarse  pegmatite  (i.e.,  secondary  quartz,  in 

the  intrusive).  The  quartz  of  the  ''reef"  is  very  coarsely 
orystalline,  the  faces  of  the  prisms  exhibiting  oscillatory  com- 

bination to  a  marked  degree.  The  felspar  of  the  pegmatite 
occurs  as  large  pink  idiomorphic  crystals  of  orthoclase.  The 
lode  is  non-metalliferous. 

A  common  method  of  formation  of  so-called  "quartz 
blows"  in  the  ranges  is  nothing  more  than  metamorphism 
by  igneous  intrusion  into  the  bedrock,  the  ultimate  product 
consisting  of  a  highly  altered  quartz  schist.  The  best 
example  of  this  phenomenon  was  met  with  south-east  of 
Mount  Edwin.  The  quartzose  outcrop  there  consists  of 
three  parallel  ridges  of  metamorphic  quartz  schist  and 
granular  quartz,  the  planes  of  schistosity  of  the  former 
being  visible  either  as  thin  layers  of  secondary  mica  or  the 
direct  products  of  decomposition  of  the  same.  The  outcrop 

trends  W.  40°  S.,  and  is  jointed  in  directions:  (a)  N.E., 
dipping  70°  S.E.,  the  rock  being  finely  laminated  in  this 
direction,  and  the  planes  of  lamination  a  fraction  of  an 
inch  in  thickness  ;  (b)  N.W.,  in  well-defined,  parallel  planes, 
few  inches  apart ;  (c)  W.  10°  N.,  and  N.  20°  W.,  in  less 
perfect  partings.  This  quartzitic  exposure  is,  beyond  doubt, 
a  true  product  of  contact  metamorphism,  and  the  difference 
between  its  strike  and  that  of  the  country  is  explained  by 
parallel  outcrops  of  garnetiferous  diorite  dykes  between  the 
separate  ridges  of  the  formation ;  for  these  have  been  the 
cause  of  the  metamorphism  of  the  original  schistose  beds 
lying  directly  in  contact  with  them. 
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Owl  and  Bat  Guano. — In  the  Mann,  Musgrave,  and 
Ayers  Ranges  caves  were  found  containing  a  considerable 
floor  deposit  of  so-called  gnano,  the  droppings  of  owls  and 
bats.  These  caverns  have  been  produced  in  the  granitic 
rock  masses  by  the  denudation  and  subsequent  removal  of 
included  softer  portions  or  by  the  more  rapid  weathering  of 
the  material  along  planes  of  parting  in  the  rock.  In  the 
former  case  they  were  usually  observed  opening  out  on  to 
the  bare,  more  or  less  vertical,  joint  faces.  Owls  (princi- 

pally Strix  delicatula)  appear  to  be  frequent  inhabitants  of 
such  caves  at  the  present  time.  Similar  deposits  were  dis- 

covered in  the  Fraser  Range  by  the  Elder  Expedition."^ 
The  ''guano"  consists  of  a  faintly  yellowish  to  dirty 

white,  compact  to  flaky,  or  lamellar  mass,  with  a  peculiar, 
penetrating  odour  resembling  that  characteristic  of  the  ex- 

crement of  flesh-eating  birds.  The  bottom  and  oldest  layers 
of  the  deposit  have  assumed,  not  invariably,  a  more  or  less 
elastic  character  when  in  mass,  making  it  somewhat  difficult 
to  detach  in  small  pieces  with  a  hammer.  It  breaks  away  as 
distinct  layers  or  slabs. 

In  April,  1902,  Mr.  H.  Y.  L.  Brown  reported  ton  cave 

deposits  occurring  in  quartzite  near  Yunta.  The  ''guano" 
from  this  locality  is  almost  identical  with  that  from  the 
ranges  of  Central  Australia.  I  have  had  opportunity  of 
comparing  hand  specimens  collected  by  Mr.  Brown  with 
those  I  gathered  in  the  Mann  and  Ayers  Ranges.  An 
analysis  of  guano  from  the  Yunta  caves  made  by  Mr.  Goydcr 
proved  the  presence  of  phosphoric  acid  and  nitrogen  in  diffe- 

rent samples  in  the  following  proportions :  — Phosphoric 
acid  :    (a)  '55;  (b)  G'OO ;  (c)  2-57   per  cent.;  and 
nitrogen:  (a)  1*68  ;  (b)  23-44  ;  (c)  '6  per  cent,  t  It  is  evident 
from  the  above  estimations  that  some  of  our  cave  deposits 
are  equal  to  high-class  manures,  though  it  may  hardly  be 
expected  that  they  will  ever  become  of  commercial  value,  /n 
account  of  their  limited  extent,  to  say  nothing  of  the 
troublesome  journey  to  the  above  ranges. 

Analyses  of  cave  deposits  have  also  been  published  from 
Victoria  and  New  South  Wales.J^ 

*  V.  Streich  :  Trans.  Roy.  Soc.  S.A.,  vol.  xvi.,  page  99. 
t  Report  of  Government  Geologist  to    Minister   of  Mines, 

April,  1902. 
\  See  Macivor,  On  Australian  B«t  Guano,  etc.,  Chem. 

News,  May  13,  1887,  page  3. 
§  Notes  and  Analyses  of  Some  N  S.W.  Pho.sph.  Minerals  and 

Phosph.  Deposits,  bv  J.  C.  H.  Mingaye.  Aus.  Asso.  Adv.  So.,  vol. 
vii.,  1893,  page  332. 
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Mount  Gosse,  W.A. 

Mount  Gosse  is  situated  in  Western  Australia,  about 

two  miles  from  the  boundary  of  that  State  and  South  Aus- 
tralia, and  ten  miles  north  of  the  projected  border  line 

between  the  Northern  Territory  and  South  Australia.  It  is 

composed  of  an  intrusion  of  granite  within  schistose  to 

granitic  gneiss,  the  foliation  of  which  strikes  west,  slightly 
north.  The  rock  shows  cubical  jointing,  and  the  gneissic 

rocks  are  overlaid  by  a  compact  blue  quartzite*  possessing  a 
perfect  conchoidal  fracture,  the  whole  formation  being  tra- 

versed by  the  never-failing  diorite. 
A  prominent  hill,  situated  seven  miles  east  of  north  of 

Mount  Gosse,  and  almost  on  the  border  line,  stands  2,250 
feet  above  sea  level,  and  325  feet  above  the  desert,  which 
hears  X(i /If horrhaea  and  Triodia.  It  has  been  determined  by 
an  intrusion  of  granite,  with  porphyritic  blue  felspars,  the 
trend  of  the  intrusion  being  slightly  north  of  west. 

The  injection  lies  within  a  linearly  foliated  gneiss,  show- 
ing closely  set  veinlets  of  quartz.  In  portions  the  gneiss  is 

schistose,  or  slightly  fissile,  and  passes  to  a  fine-grained, 
felsitoid  quartzite.  Minor  veins  of  graphic  granite,  with  a 
white  (decomposed)  felspar  matrix,  and  epidote,  are  also 
met  with. 

ToMKiNSON  Ranges. 

General  Remarks. — These  ranges  occupy  the  north-west- 
ern corner  of  the  State  of  South  Australia  proper,  and  ex- 
tend westward  to  beyond  the  border  into  Western  Australia 

(Mount  Hinckley).  They  were  named  by  Gosse  in  1873. 
Generally  speaking,  their  dominant  features  are  similar  to 
those  of  the  Musgrave  and  Mann  Ranges,  namely,  igneous 
intrusions  within  crystalline  gneisses.  In  the  case  of  the 
Tomkinson  Ranges,  however,  the  intrusive  rock  consists 
largely  of  gabbro,  accompanied  by  diorite  dykes.  Moreover, 
the  ranges  are  not  as  persistent  and  compact  as  those  already 
described. 

The  higher  intrusive  bosses  bear  scanty  vegetation,  as 
porcupine  grass,!  mallee,  and  pine,  while  the  lower  spurs  of 
gneiss  are  covered  with  mulga  and  kangaroo  grass.  The 
intervening  gullies  and  flats  were  thickly  clothed  with  grass 
and  herbs. 

*  "The  formation  at  Mount  Gosse  is  a  quartzite,  with  fre- 
•quent  diorite  veins  and  dykes,  ..."  W.  R.  Murray,  Ex- 

tracts from  Journals  of  Explorations,  by  R.  T.  Maurice  (by  Autho- 
rity :  1904),  page  17. 
t  See  also  E.  Giles,  Geoer.  Travels  in  Centr.  Auetr.,  1872- 

1874,  II.,  page  103;  and  J.  Carruthers  : — "These  hills  are  covered 
-with  spinifex,  .  .  — Report  to  Surveyor-General  (Adelaide Observer,  January  16,  1892). 
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The  Mount  Davis  chain  includes,  among  others,  a  large 

intrusion  of  granular  olivine-gabbro,  ̂   varying  in  colour 
from  dirty  green,  through  various  shades  of  green,  to  faint 
blue.  In  the  last  case  the  predominance  of  plagioclase  fel- 

spar and  the  presence  of  only  a  small  amount  of  olivine  have 
produced  the  bluish  tint.  The  intrusion  trends  east  and 
west  as  a  massive,  rugged  chain,  flanked  by  less  conspicuous 
diorite  dykes. 

The  latter,  though  individually  smaller,  are  very  nume- 
rous. Their  direction  of  intrusion  possesses  no  regularity, 

often  cutting  one  another  at  various  angles.  Upon  one  hill, 
about  three  miles  south-east  of  Mount  Davis,  two  conspicuous 
diorite  dykes  can  be  traced  up  the  hill  slope.  These  dykes 
gradually  converge  towards  the  summit  of  the  hill,  where 

they  ultimately  cross  one  another  at  an  angle  of  about  30°, 
each  continuing  its  own  course  after  the  point  of  crossing. 
The  direction  of  intrusion  of  the  diorite  appears  more  con- 

stant (east  and  west)  on  the  northern  side  of  ib^j  ranges 
than  is  the  case  of  the  more  numerous  examples  on  the 
south. 

Very  often  smaller  dykes  can  be  traced  in  a  direction 
nearly  at  right  angles  to  the  larger,  from  which  latter  they 
have  been  injected  into  minor  fissures  of  the  rock.  The 
trend  of  these  smaller  dykes,  in  several  cases,  was  noticed 
to  correspond  with  that  of  the  planes  of  foliation  of  the  in- 

truded gneiss,  and  their  outcrops  can  be  traced  down  to  the 
adjacent  sandy  flats,  from  which  they  stand  out,  by  their 
superior  weathering,  as  marked,  low,  parallel  walls,  f  As  a 
general  rule  the  diorite  rock  of  the  Tomkinson  Ranges  is  of 
one  type  only :  a  finely  crystalline,  black-looking  (horn- 
blendic)  variety. 

A  few  miles  south  of  Mount  Davis  a  slight  exposure  of 
graphic  granite  occurs.  The  quartz  that  produces  the  hiero- 

glyphic markings  on  the  surface  of  the  rock  is  colourless  and 
embedded  in  a  red  orthoclase  felspar  matrix.  The  whole 
rock  is  traversed  by  veinlets  of  crystalline  epidote. 

*  J.  Carruthers,  op.  cit.:  "The  Tomkinson  Ranges  .  .  . 
are  composed  of  grey  and  red  granite,  with  large  outcrops  or  dykes 
of  basalt."  No  basalt  was  found  in  the  neighbourhood  of  the 
Tomkinson  Ranges,  and  it  is  possible  that  the  gabbro  was  mis- 

taken for  basalt  by  Carruthers.  W.  C.  Gosse,  Report  and  Diary 
of  Central  and  Western  Exploring  Expedition,  1873,  Parliamen- 

tary Paper  No.  48,  House  Assembly  (1874),  page  13,  writes:  — 
"Mount  Davis  must  be  at  least  1,500  ft.  high.  This  portion  of 
the  range  is  composed  chiefly  of  grey  granite."  W.  R.  Murray, 
Extracts  Journals  of  Explorations  bv  R.  T.  Maurice  (by  autho- 

rity :  1904,  page  17). 

t  Which  Mr.  Streich  compares  with  the  "ruined  walls  of 
houses."  Scient.  Res.  Elder  Expl.  Exp.,  Trans.  Roy.  Soc,  S.A.^ 
vol.  xvi.,  page  93. 
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M ftamorpJiic  h'ork.^. — The  gneisses  occur  as  broken  spurs 
and  ridges,  extending  far  outward  into  the  sandy  plains.  On 
the  north  their  character  is  granitoid  and  foliated,  the  planes 
of  foliation  striking  north-easterly.  The  rock  is  character- 

ised by  bands  of  quartz  and  the  presence  of  secondary  mine- 
rals in  more  or  less  distinct  layers. 
North  of  Mount  Davis  outcrops  of  hypersthene-bearing 

granulite,  which  trend  slightly  east  of  north,  present  splen- 
did examples  of  spherulitic  weathering  (KugelKje  Ahsonder- 

ung).  This  rock  is  compact  and  granular,  with  little  or  no 
evidence  of  foliation  on  freshly  fractured  surfaces,  though  it 
is  apparent  on  weathered  faces.  The  rock  has  a  peculiar 
olive-green  waxy  appearance.* 

The  most  westerly  exposure  of  the  Gosse's  Pile  Spurt 
consists  of  gneiss,  which  is  normal,  though  quartzitic,  the 
quartz  occurring  in  the  form  of  elongated  lenticles,  and  the 
mica  as  small  flakes  in  regular  layers  of  no  great  thickness. 
The  rock  is  thickly  studded  with  red  garnets  ( Almandine ). 
This  class  of  gneiss  predominates  in  the  Tomkinson  Ranges, 
it  being  also  met  with  south  of  the  main  range. 

Veins,  etc. — Non-metalliferous  quartz  veins  of  a  bluish 
tint  and  a  shattered  glassy  character  arfe  fairly  plentiful. 
They  are  usually  seen  in  direct  association  with  diorite  dykes. 

The  Murru  Y ih/ali  Outcrop. — This  outcrop,  which  was 
stated  to  be  auriferous,  skirts  the  northern  foot  of  the  Mount 

Davis  chain  for  some  miles  in  a  westerly  direction  (W.  20° 
N.),  with  a  prominent  escarpment  facing  the  north.  The  de- 

posit consists  of  a  fresh-looking,  highly-siliceous  rock,  vary- 
ing from  an  impure  siliceous  ironstone  through  chalcedonic 

and  semi-opaline  varieties  of  quartz,  the  chalcedony  often 
occurring,  encrusting,  drusy  or  slightly  stalactitic,  or  per- 

vading the  rock  as  irregular  planes  of  infiltration.  The  silica 
has  been  tinted  by  mineral  salts  in  solution,  the  colour  rang- 

ing from  a  rich  brick-red  through  pale  yellow  to  a  bright 
green  (chromium).  Small,  irregular  cavities  exist  in  the 
rock,  which  are  either  coated  with  a  drusy  form  of  quartz  or 
filled  with  haematite,  compact  to  cellular.  The  rock  breaks 
with  a  conchoidal  to  sub-conchoidal  fracture,  and  small  frag- 

ments, the  result  of  weathering,  cover  the  adjacent  slopes  and 

*  Mr.  G.  W.  Card,  of  the  Geological  Survey  of  New  South Wales,  who  examined  a  stotion  of  this  rock  for  me,  writes  that 
the  hypersthene  is  not  very  abundant,  and  is  of  a  deep  colour. 
Apatite  is  present  in  notice-able  amount.  The  bulk  of  the  rook 
consists  of  granular  quartz  and  felspar.  Granulitisation  and  re- 
cryistallisation  are  not  complete  in  tlie  case  of  the  felspar,  residual 
portions  of  which  may  still  be  seen. 

t  Compare  "Gosse's  Pile  Hill  is  of  grey  granite,  with  diorite, 
,    .    ."    W.  R.  Murray,  op.  cit.,  page  17. 
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flats.  A  pseudo-brecciated  appearance  within  the  rock  is 
produced  by  simultaneous  precipitations  of  compounds  of 
iron  and  chromium  and  chalcedony.  Surface  cappings  of 
travertine  and  small  deposits  of  magnesite  rest  upon  the  out- 

crop in  places,  and  more  frequently  upon  the  diorite  dykes  in 
proximity  to  it.  The  deposit  is  of  no  great  thickness,  and 
can  be  seen  on  the  west  directly  overlying  diorite.  Its  origin 
is  doubtful,  as  it  can  hardly  be  referred  to  the  "desert  sand- 

stone," though  in  some  respects  it  is  not  dissimilar  to  it.  The 
formation  has  been  proved  to  be  non-auriferous. 

EvERARD  Ranges. 

General  Remarks. — The  Everard  Ranees  lie  to  the  south 
of  the  Tomkinson,  and  south-west  of  the  Musgrave  Ranges. 
They  are  the  most  southerly  of  the  series  of  elevations  in 
Central  Australia,  the  other  members  of  which  have  already 
been  described.  They  were  discovered  in  1873  by  Ernest 
Giles,  and  subsequently  (1891)  visited  by  the  Elder  Expedi- 

tion. Mr.  V.  Streich,  the  geologist  to  that  expedition,  points 
out^  that  the  Everard  and  Birksgate  Ranges  consist  almost 
entirely  of  eruptive  granite,  although  representatives  of  a 
schistose  series  overlying  the  granite  were  observed,  usually 
as  outliers  of  the  main  range.  Mr.  Carruthers  also  pointed 

out  that  they  "are  chiefly  composed  of  red  granite."  f  Only 
the  eastern  limits  of  the  range  were  visited  by  the  North- 
West  Expedition,  although  the  main  granitic  chain,  with 
Mount  Illbillie  as  a  prominent  feature,  was  sighted  in  the 
distance,  and  therefore  the  following  notes  relate  to  that  por- 

tion of  the  range  only. 

Igneous  Rocks. — True  granitic  intrusions,  often  with 
large  porphyritic  felspars,  have  penetrated  granitic  gneiss. 
The  granite  at  the  borders  of  the  intrusions  has  assumed  a 
gneissic  character,  the  apparent  planes  of  foliation  having  a 
waved  and  plicated  outline.  These  planes  have,  beyond 
doubt,  been  produced  by  movement  of  the  rock  magma  after 
partial  crystallisation  of  the  constituent  minerals.  Veins  of 
epidote  and  epidote  granite,  in  whicn  epidote  replaces  mica, 
are  general,  while  interrupted  veins  of  coarse  acid  secretions 
are  not  infrequent. 

The  intrusion  of  the  granite  has  taken  place  in  a  direc- 
tion a  few  degrees  south  of  west,  and  the  weathering  of  the 

softer  portions  of  the  rock  has  left  huge,  bare  massifs,  upon 

*  Scient.  Res.  Elder  Expl.  Exped.,  Trans.  Roy.  Soc,  S.A., 
vol.  xvi.,  page  83. 

t  Rep.  to  Surveyor- Gen  oral  (Adelaide  Observer,  January  16, 
1892). 
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the  surface  of  which  lie  boulder-shaped  tors  that  of\en  rest 
in  perilous  positions. 

Diorite  and  pe.crniatite  dykes  occur  in  fair  number,  the 
former  more  frequently  than  the  latter. 

Mefamorp/i/r  Rocks. — The  gneiss  occurring  in  this 

locality  is,  without  exception,  granitic  and  largely  "meta- 
pyrigen."  The  best  exposures  that  came  under  notice  are 
those  occurring  south-east  of  Artootinna  soakage  well.  At 
this  spot  the  planes  of  foliation,  greatly  contorted  and  folded, 
strike  easterly,  and  the  rock  is  vertically  jointed  in  direction 
north  and  south.  The  foliation  is  made  conspicuous  by 
planes  of  dark-coloured  biotite,  the  mica  in  the  original  in- 

trusive mass  being  in  parts  poorly  developed  or  absent. 
VeinSy  etc. — Veins  of  barren  quartz  within  the  bedrock 

are  not  wanting.  To  the  east  of  the  ranges,  further,  small 
pegmatitic  veins  exist  within  the  gneiss,  containing  irregular 
secretions  of  magnetite. 

Ayers  Ranges. 

General  Remcirks. — The  group  of  hills,  situated  for  the 
most  part  in  the  southern  limits  of  the  Northern  Territory 
and  partly  in  South  Australia  proper,  and  generally  known 
as  Ayers  Ranges,  is  hardly  deserving  of  such  a  geographical 
term.  In  appearance  the  hills  are  similar,  though  smaller 
and  more  disconnected  than  the  previously  mentioned  groups 

of  elevation.  Mr.  Ernest  Giles,  describing  these  "ranges," 
which  he  discovered  in  1872,  from  the  summit  of  Mount  Sir 

Henry,  stated'^  that  "the  mount  and  all  others  connected 
with  it  rose  simply  like  islands  out  of  a  vast  ocean  of  scrub," 
and  that  the  mount  "consisted  of  enormous  blocks  and  boul- 

ders of  red  stone,  so  riven  and  fissured  that  no  water  could 

lodge  for  an  instant  upon  it." 
The  hills  are  of  fair  altitude  ;  yet  they  appear  compara- 

tively low.  This  is  because  the  red  sands  from  which  they 
rise  cover  their  flanks  to  a  considerable  height.  The  highest 
point,  Mount  Cavenagh,t  stands  2,200  feet  above  sea  level, 
but  only  300  feet  above  the  adjoining  sands.  They  may  be 
divided  into  three  groups :  firstly,  that  comprising  Mounts 
Cavenagh,  Barrow,  and  Reynolds,  all  of  which  are  portions 
of  the  same  outcrop  and  in  proximity  to  one  another  ;  second- 

ly. Mount  Sir  Henry,  situated  about  three  miles  south  of  the 
former ;  and  lastly,  a  prominent  southern  ridge  that  extends 
into  South  Australia  proper.  All  these  prominences  have 
been  determined  by  igneous  intrusions,  the  first  two  sets  con- 

sisting of  granite,  the  last  of  an  extensive  belt  of  diorite  dykes. 

*  Geogr.  Travels  in  Centr.  Austr.,  1872-1874,  I.,  page  78. 
t  Mount  Cavenagh  of  Giles  was  re-named  Mount  Burton  by 

Carruthers'  party. 
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Lying  between  these  masses,  disconnected,  rounded  hills 
of  metamorphic  rock  appear,  rising,  as  in  previous  instances, 
from  a  vast  expanse  of  sand. 

Igneous  Bocks.- -The,  granite  is  somewhat  coarsely  crys- 
talline, normal  to  slightly  porphyritic,  the  felspar  often  oc- 
curring as  porphyritic  individuals.  Magnetic  ores  of  iron 

are  plentifully  developed.  The  rock  is  superficially  rotten. 
The  mass  shows  typical  granitic  features,  with  a  regular,  ver- 

tical system  of  jointing,  which  sometimes,  by  weathering, 
have  formed  large  caves,  notably  north-west  of  Mount  Cave-, 
nagh.  The  intrusion  appears  to  have  occurred  in  a  direction 
north  of  west,  and  the  Mount  Cavenagh  outcrop  is  divided 
by  a  series  of  parallel  gullies  running  in  a  northerly  direc- 

tion. Outcrops  of  identical  rock  were  found  intermediate  in 
position  between  Mount  Sir  Henry  and  Mount  Carnarvon, 
thus  geologically  connecting  the  Musgrave  and  Ayers  Ranges. 
About  fifteen  miles  south  of  Mount  Cavanagh  a  different 
type  of  granite  is  found  adjacent  to  a  belt  of  dioritic  intru- 

sion. It  is  a  highly  felspathic  graphic  granite,  the  felspar 
being  a  light  red  orthoclase,  and  in  parts  is  pegmatitic.  Fur- 

ther east  it  has  suffered  considerable  metamorphism,  and  is 
veined  by  saussuritic  rock  and  a  coarsely  crystalline,  fels- 

pathic, acid  modification. 

Diorite  intrusions  are  exceedingly  plentiful.  The  south- 
ern extremity  of  the  ranges  is  a  pronounced  ridge,  rising  about 

200  feet  above  the  plain,  about  a  mile  wide,  and  extending 
for  several  miles  east  and  west.  It  is  composed  almost  en- 

tirely of  diorite  intrusions,  with  the  exception  of  a  few  "float- 
ing" masses  of  highly  altered  rock  in  the  same.  The  dykes 

trend  within  a  degree  or  two  of  due  west,  and  are  either  regu- 
larly jointed  into  quadrangular  blocks  or  weather  into  round- 

ed masses  resembling  granitic  tors.  Between  this  prominent 
ridge  and  Mount  Sir  Henry  a  marked  series  of  parallel  diorite 
dykes,  usually  of  no  great  thickness,  continues  for  nearly  the 
whole  distance,  a  dyke  being  met  with  at  every  few  chains. 
Their  direction  is  east  and  west,  with  very  few  exceptions. 
A  few  low  exposures  of  the  bedrock  were  met  with,  consist- 

ing of  various  modifications  of  altered  granite. 

M etamovphic  Rocks. — The  gneiss  has  its  greatest  develop- 
ment in  the  east  of  the  ranges,  occurring  as  more  or  less  iso- 
lated bare  hillocks.  It  is  linearly  foliated,  the  planes  of  foli- 
ation striking  N.  10°  E.,  and  dipping  W.  at  Kurrekapinnya 

soakage.  This  fact  seems  extraordinary,  as  in  all  other  cases 
noted  the  foliation  of  the  gneiss  coincided  in  direction  with 
the  trend  of  the  intrusion,  and  this  evidence,  in  conjunction 
with  other  physical  features,  has  suggested  a  change  in  the 
direction  of  intrusion  of  the  granite.    The  rock  is  jointed  in 
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well-defined  planes,  striking  W.  25°  N.,  with  a  northerly 
dip,  and,  less  conspicuously,  in  planes  striking  N.  3"  E., 
with  a  dip  of  75^  W.  Secondary  minerals  line  the  walls  of 
these  joints,  along  which,  moreover,  slight  faults  and  hitches 
have  occurred. 

The  Indulkana  Outcrop. 

About  twelve  miles  east  of  Indulkana  Sprang,  adjacent  to 
Chambers's  old  wagon  track,  a  small  exposure  of  bedrock 
exists,  and,  whilst  not  many  square  miles  in  extent,  indica- 

tions are  not  wanting  that  the  rock  may  be  found  at  no  great 
depth  over  a  much  wider  area.  The  exposure  is  1,300  feet 
above  sea  level,  and  is  surrounded  on  all  sides  by  a  capping  of 

"desert  sandstone''  barely  exceeding  30  feet  in  thickness. 
Igneous  Bocks.— The  intrusive  rocks  are  of  the  acid  and 

intermediate  families.  Diorite  dykes  predominate,  though  it 
is  often  difficult  to  determine  the  exact  planes  of  contact  with 
the  intruded  schists  on  account  of  the  severe  shattering  of 
the  rock.  At  least  four  major  diorite  intrusions  have  occur- 

red in  direction  east  and  west,  with  slight  variations,  due 
possibly  to  subsequent  earth  movement.  The  largest  mea- 

sures one  hundred  yards  in  breadth.  In  places  where  the  con- 
tact with  the  schist  is  visible  the  latter  rock  appears  baked 

and  highly  schistose,  with  upturned  planes  of  schistosity.  The 
diorite  is  for  the  most  part  fine-textured,  quartzless,  and 
micaceous;  on  the  surface  the  rock  is  usually  ''honeycombed" 
by  unequal  weathering  of  the  constituent  minerals,  the  libe- 

rated iron  oxides  coating  the  surface  with  a  "rust." 
Intrusions  of  graphic  granite,  pegmatite,  and  greisen 

have  occurred  previous  to  that  of  the  diorite.  This  is  evident 
from  the  fact  that  the  diorite  dykes  are  often  found  cutting 
the  pegmatite,  the  latter  having  thereby  frequently  suffered 
lateral  displacement.  The  mineralogical  character  of  these 
acid  rocks  varies  considerably.  Their  common  feature  is 
coarse  crystallisation  of  the  constituents.  In  some  dykes 
quartz  predominates,  in  others  it  is  subordinate  to  felspar, 
while  mica  occurs  as  irregular  aggregates  in  the  greisen  and 
occasionally  as  an  accessory  in  the  pegmatite— in  the  latter 
case  usually  in  a  state  of  partial  decomposition.  On  the 
western  limits  of  the  exposure  igneous  intrusion  is  marked 
by  dykes  of  graphic  granite  and  schorlaceous  greisen,  the  lat- 

ter including  large,  perfect  crystals  of  black  tourmaline  and  a 
light-coloured  microline.  The  general  direction  of  intrusion 
is  east  and  west,  although  dykes  may  be  found  running  at 
right  angles  to  this.  True  granite  is  feebly  represented  by  a 
coarsely  crystalline  rock,  with  pink  crystals  of  orthoclase, 
rather  subordinate  quartz  of  a  bluish  sub-opaline  character 
and  a  greenish  biotite. 
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Metamoriihic  RoclxS. — In  traversing  the  outcrop  from 
south  to  north  a  gradual  alteration  in  the  structure  of  the 
bedrock  will  be  noticed,  the  rock  grading  from  a  quartz  mica 
schist  on  the  south,  through  a  highly  micaceous  black  biotite 
schist,  to  a  finely  foliated  quartzitic  gneiss,  to  a  typical  augen 
gneiss  on  the  north.  The  strike  of  the  beds  varies  (in  zones 
of  extreme  pressure  considerably),  though  the  general  direc- 

tion appears  slightly  south  of  west.  The  dip  is  doubtful, 
possibly  northerly.  The  augen  gneiss,  compact  and  granitic, 
contains  lenticular  veinlets  of  quartz,  which  are  often  con- 

siderably distended  as  a  result  of  lateral  pressure  during  a 
state  of  semi-plasticity,  and  in  addition  are  frequently  found 
turned  upon  themselves  or  complex-folded.  The  schist  can 
be  distinguished  from  the  gneiss  in  the  field  even  at  a  dis- 

tance by  contrasting  its  serrated  lines  of  outcrop  with  the 
rounded,  massive,  boulder-like  outcrops  of  the  gneiss.  On 
the  north-east  the  rock  consists  of  a  rotten  biotite  schist,  in 
which  planes  of  mica  have  become  so  aggregated  that  the  rock 
appears  to  be  almost  entirely  built  up  of  the  pure  mineral 
biotite.  Even  in  hand  specimens  the  curved  and  crinkled 
lamellae  of  the  mica  indicate  how  great  a  stress  the  beds  have 
been  subjected  to.  The  planes  of  schistosity  of  the  rock 

strike  from  10^  to  20''  south  of  east,  and  dip  N.  32°.  The  beds 
are  further  jointed  in  directions  E.  10°  S.,  with  a  dip  of  60° 
S.,  N.  and  S.,  with  a  dip  of  85°  W.,  and  irregularly  by  a 
poor  vertical  plane.  To  the  south  this  rock  becomes  less  per- 

sistent, and  has  yielded  more  to  weathering.  A  small  de- 
velopment of  chlorite  schist  occurs  in  contact  with  the  augen 

gneiss,  and  a  local  production  of  hornblende  epidote  schist 
has  taken  place  at  the  contact  with  certain  diorite  dykes. 
Skirting  the  north-western  limits  of  the  outcrop  a  finely  crys- 

talline gneiss  seems  to  point  to  a  zone  of  crushing  of  an 
igneous  rock.  (See  Appendix.  Pages  94-5.)  Outcrops  of 
quartz  schist,  mica  schist,  and  gneiss  extend  more  or  less  con- 

tinuously westwards  to  Indulkana  soakage  well,  at  which 
spot  the  gneiss  contains  coarse  vein-segregations  of  felspar 
with  a  development  of  tourmaline  and  titaniferous  iron  ore. 
Repeated  searching  for  tin  ore  proved  fruitless. 

Some  miles  south  of  the  main  outcrop  low  surface  expo- 
sures of  ferruginous  clay  slates  and  mud  stones  appear,  the 

sharp,  serrated  edges  of  the  same  standing  out  conspicuously. 
In  some  parts  the  rock  comes  near  to  a  phyllite,  and  is  tra- 

versed by  very  many  small  quartz  veins. 

Veins,  c^c— The  so-called  ''quartz  reefs"  of  the  locality 
are  of  two  kinds,  namely,  those  forming  portions  of  a  true 
igneous  (pegmatitic)  dyke,  and  those  formed  subsequently  by 
deposition  from  solution  in  fissures  of  the  rock.  The  latter 
have   a  remarkably  fresh,  compact,  crystalline  appearance, 



81 

and  ill  no  case  do  they  extend  downward  to  any  deptli,  but 
pineli  out  in  less  than  a  dozen  feet ;  they  are  the  fillings  of 
wedge-shaped  fissures  within  the  diorite  dykes.  A  typical 
instance  of  a  "reef"  occurs  one  mile  east  of  Krupp  Hill.  It 
measures  four  feet  in  width  at  the  surface,  but  its  walls 
rapidly  converge  to  a  point  in  depth.  The  fissure  walls 

strike  E.  8'  S.,  the  northern  wall  dipping  60"  S.,  the  south- 
ern 80 S.  The  quartz  is  either  milky  or  glassy.  The  for- 

mation may  be  termed  a  "dead  lode,"^  although  pyrites  is 
disseminated  through  the  vein,  and  in  one  instance 
a  trace  of  grey  copper  ore  was  discovered. 
The  pyrites  crystals  that  impregnate  the  mass 
are  decomposed  near  the  surface,  leaving  small  cavities 
containing  sulphur  and  a  little  limonite,  the  remaining  pro- 

ducts of  decomposition  having  stained  the  numerous  cracks 
and  crevices  in  the  quartz.  Slight  quantities  of  secondary 
minerals  (chlorite)  occur  locally,  and  the  walls  of  small  cavi- 

ties are  coated  with  drusy  quartz. 
Few  miles  west  of  Indulkana  soakage  a  lode  of  siliceous 

ironstone!  stands  out  conspicuously  from  a  fissure  in  the 
crystalline  schist.  It  is  possible  that  this  lode  overlies  a  dio- 

rite dyke. 
Cambrian. 

No  representatives  of  the  Cambrian  system  were  dis- 
covered in  the  vicinity  of  the  north-western  ranges,  none  of 

the  contact  rocks  having  disclosed  any  trace  of  organic  re- 
mains in  any  shape  or  form.  However,  limestones  that  must 

without  hesitation  be  correlated  with  the  Cambrian  strata  of 
the  Flinders  Range  occur  at  the  head  of  Lake  Torrens.  The 
outcrop  occupies  but  a  small  area  at  the  surface,  being  about 
three  miles  in  length,  in  direction  east  and  west,  by  two 
miles  north  and  south.  The  beds  are  massive,  though  they 
extend  to  no  great  vertical  height  above  the  general  level  of 
the  country ;  they  stand  as  large,  separated  blocks  resting 
upon  a  more  compact  body  of  rock  below.  The  beds  seem  to 
strike  westerly,  although  considerable  variation  (up  to  N. 
25°  W.,  and  more)  were  observed.  On  the  southern  limits 
of  the  exposure  they  have  the  form  of  a  slight  syncline,  the 
dips  of  the  strata  on  either  side  of  the  axis  of 

folding  being  low  (12°  and  25°  respectively). 
They  are  jointed  vertically  in  two  directions  at 
right    angles    to    one    another.      The    rock    mass,    as  a 

*  One  sample  of  this  rock,  that  was  subsequently  assayed,  re- turned a  mere  trace  of  gold  (accidental?). 

t  Mr.  H.  Y.  L.  Brown  has  noted  a  "lode  outcrop  of  ferrugi- 
nous quartzite  and  iron  oxide"  to  occur  in  this  locality,  and  is probably  the  same  as  that  referred  to. 

F 
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whole,  shows  no  signs  of  bedding,  but  the  impurer  portions 
(siliceous)  exnioit  faintly  planes  of  deposition  and  current 
bedding  that  are  rendered  more  apparent  on  partial  denuda- 

tion of  the  rock.  The  character  of  the  rock  varies  from  a 

bluish,  sub-crystalline  limestone  to  a  granular  marble,  to  be 
in  parts  replaced  (in  the  upper  layers)  by  coloured  siliceous 
and  dolomitic  limestones.  The  crystalline  limestone  con- 

tains accessory  minerals,  as  small,  perfect  crystals  of  fluorite 
and  aggregates  of  ankerite,  while  carbonates  of  copper  occur 
as  locally  concentrated  fissure  fillings  and  pockets  of  incon- 

siderable magnitude  or  quality.  Chert  nodules  that  have 
possibly  been  derived  from  solution  of  contained  radiolarian 

tests,  or  enclose  the  spicules  of  Cambrian  sponges,"^  weather 
from  the  surface  of  the  limestone,  by  virtue  of  their  superior 
hardness.  They  are  flattish-ovoid  in  shape,  and  are  bounded 
by  regularly  curved,  smooth  surfaces. 

Ordovician. 

Exposures  of  beds  of  the  Ordovician  period  were  met 
with  in  districts  widely  separated  from  one  another,  namely, 
at  Indulkana,  Mount  Conner,  and  the  Mount  Kingston  out- 
crop. 

Indulkana. — Mr.  H.  Y.  L.  Brown  visited  this  outcrop 
in  1889,  and  reported!  similar  rocks  to  extend  in  a  direction 
southward  to  Arcoollina  Well,  and  for  a  long  distance  west- 

wards. Mr.  V.  Streich  passed  the  same  outcrops  two  years 
later,  J  and  traced  the  western  boundary  of  the  same  forma- 

tion to  Townsend  Ridge,  over  one  hundred  miles  beyond  the 
border  line  of  Western  Australia. 

On  approaching  the  Mount  Chandler  range  from  the 
north,  it  has  the  appearance  of  a  tableland,  with  its  surface 
sloping  slightly  westward.  This  is  not,  strictly  speaking, 
the  case,  for,  on  entering  the  range,  it  is  found  to  consist  of 
a  series  of  parallel  ridges  trending  from  east  to  west.  The 
whole  formation  at  this  locality  appears  in  the  form  of  a 
shallow,  synclinal  trough,  the  axis  of  which  pitches 
east  and  west.  The  strike  of  the  beds  is  E. 

5°      S.      The     rock     is     composed     principally     of  a 

*  Since  writing  this  paper  Mr.  R.  Etheridge,  jun.,  of  Syd- ney, has  kindly  examined  a  section  of  one  of  these  nodules  for 
me.  He  writer  that,  "tlio  micro-section  of  the  nodule  appears  to 
consist  of  calcite  and  chalcedony,  with  perhaps  a  third  undeter- 

mined mineral.  I  cannot  distinguish  any  trace  of  organic  struc- 
ture." 

t  H.  Y.  li.  Brown  :  Report  on  Journey  from  Warrina  to  Mus- 
grave  Ranges  (by  authority:  Adelaide,  1889). 

X  V.  Streich:  Scien.  Res.  Elder  Expl.  F.xped.,  1891-2,  Geo- 
logy.   Trans.  Roy.  Soc,  S.A,,  vol.  xvi.,  page  80. 
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hard,  compact,  fine-grained  Cjuartzite,  merging  in  parts  to 
a  more  friable  sandstone  an(i  grit,  portioias  being  ferruginous. 
A  prominent  parting  of  the  rock  coincides  with  the  original 
planes  of  bedding,  while  further  two  joints,  not  very  persis- 

tent, occur:  one  in  direction  N.  20""  E.,  dipping  65""  easterly, 
and  another  at  right  angles  to  this.  Planes  of  shear  are 
highly  polished  by  slickensiding,  and  in  parts  the  rock  has 
been  severely  fractured.  Drift  bedding  is  much  in  evidence, 
and  makes  the  determination  of  strike  somewhat  difficult  at 
the  eastern  limit  of  the  outcrop.  The  rock  has  a  tendency  to 
cavernous  weathering,  one  of  the  largest  caves  having  been 
occupied  as  a  store  by  the  Government  surveyors. 

The  quartzite  overlies  unconformably  schists  and  clay 
slates,  the  planes  of  schistosity  and  cleavage  of  which  stand 
at  a  high  angle.  The  direct  junction  is  for  the  most  part 

hidden  by  the  "waste"  of  rock  that  has  accumulated  at  the 
foot  of  the  escarpment,  but  in  a  small  watercourse  on  the 
east  the  direct  contact  can  be  observed  for  a  limited  distance, 
the  quartzite  resting  upon  decomposed  clay  slate. 

Although  the  underlying  pre-Cambrian  beds  are  exten- 
sively intruded  by  diorite,  pegmatite,  and  other  dykes,  no 

such  intrusion  was  observed  to  penetrate  the  overlying  quart- 
zite.^ The  same  is  true  with  regard  to  large  quartz  reefs 

occurring  in  the  immediate  neighbourhood.  From  Mount 
Chandler  the  quartzite  extends  eastward  as  low,  disconnected 
ridges,  and  was  subsequently  found  at  Camp  7  (Krupp  Hill) 
overlying  pre-Cambrian  schists,  but  not  overlain  by  desert 
sandstone,  which,  however,  directly  overlies  low  outcrops  of 
pre-Cambrian  rocks  in  the  vicinity.  This  fact  would  in- 

dicate a  fair  altitude  of  the  quartzite  during  late  Cretaceous 
times. 

At  Ewintinna  soakage  outcrops  of  the  same  formation 

take  a  northerly  curve,  the  beds  locally  striking  N.  25°  E. 
The  rock  at  this  spot  is,  similarly,  a  quartzite,  slightly  band- 

ed and  sub-fissile,  and  in  parts  traversed  by  numerous  wavy 
veinlets  of  secondary  quartz.  The  rock  is  parted  by  a  promi- 

nent strike- joint,  dipping  about  75°  westerly,  and  another 
plane  dipping  85°  in  the  direction  N.  25°  W.  A  few  miles 
south  of  this  soakage  the  quartzite  was  found  to  have  its 
strike  identical  with  that  of  the  Mount  Chandler  outcrop. 

Mount  Conner. — This  monolith,  rising  to  a  height  of 
2,600  feet  above  sea  level,  and  about  800  feet  above  the  level 

*  Compare  the  statement: — .    .    the  granite  and  other 
dykes  and  quartz  reefs  do  not  extend  into  these  rocks."    H.  Y. 
L.  BroAvn,  Report  of  Geological    Examination    of  Country  in 
Neighbourhood  of  Alice  Springs  (by  Authority:  Adelaide,  i890). 
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of  the  desert  in  which  it  stands,  forms  one  of  a  remarkable 
series  of  three  conspicuous  landmarks  situated  north  of  the 
Musgrave  Ranges  ;  the  other  two  being  known  as  Ayers  Rock 
and  Mount  Olga.  Mount  Conner,  rising  abruptly  from  the 
surrounding  desert,  is  a  huge,  table-topped  outlier  of  a  once 
continuous  extensive  geological  formation.  The  base  of  the 
mount  has  a  circumference  of  about  six  miles,  while  the  plat- 

eau itself  is  roughly  two  miles  long  by  three-quarters  broad. 
It  is  surrounded  on  all  sides  by  a  talus,  having  an  angle  of 
repose  of  from  30  to  35  degrees  ;  above  the  talus  an  abrupt  es- 

carpment rises  to  the  edge  of  the  plateau,  a  vertical  distance 
of  about  250  to  300  feet.  With  the  exception  of  one  or  two 
pine  trees  the  escarpment  is  practically  destitute  of  vegeta- 
tion. 

The  rock  is  a  close-grained,  compact,  siliceous  quartzite. 
The  beds  show  a  pronounced  horizontal  parting,  correspond- 

ing with  the  original  planes  of  bedding,  and  the  rock  is  in 
portions  sub-fissile  and  fractured,  the  cracks  and  crevices 
affording  shelter  for  numerous  hawks  and  owls. 

The  topmost  layers  of  the  rock  are  composed  of  a  glossy, 
white,  hard  quartzite,  while  the  lower  portions  assume  a 
softer,  arenaceous  character,  and  are  stained  red  by  precipi- 

tated products  of  decomposition.  In  places  the  quartzite  con- 
tains irregular  bands  of  well-rounded  pebbles  of  altered  sedi- 

mentary rock  (banded  and  black  quartzite),  producing  locally 
a  conglomerate.  Peculiar  false-bedding-like  markings  are 
found,  not  infrequently  surrounding  these  conglomeritic  por- 

tions, and  the  quartzite  contains  segmented  ferruginous 

segregations,  which  are  not  altogether  unlike  orp-anic  remains. 
The  strike  of  tlie  rock  varies  from  west  up  to  30°  north  of 
v/est,  the  beds  forming  a  shallow  synclinal  fold.  Portions  of 
the  quartzite  are  shattered  into  small  blocks,  fairly  regularly 
bounded  by  conchoidal  surfaces,  huge  masses  being  m  cases 
thus  reduced  to  fragments,  lying  loosely  together  in  a  state 
of  unstable  equilibrium.  This  phenomenon  is  a  direct  result 
of  insolation.  (Plate  xiv.,  fig.  2.)  Mount  Conner 
is  surrounded  by  low,  rugged  outcrops  and 

ridges  of  fissile  quartzite,  "covered  with  dense 
mulga"  and  "marked  by  a  low  cliff."^  The  quartzite  is  band- 

ed, and  weathers  into  large  flat  slabs.    The  strike  varies. 

The  Mount  Kingston  Outcrop. — Mount  Kingston  is 
situated  west  of  Mount  Watt,  the  portion  of  a  southern  Or- 
dovician  outcrop   that  was  examined   by  Messrs.  Tate  and 

*  W.  H.  Tietkens:  Journ.  Cent.  Austr.  Expl.  Exped..  1889, 
page  59. 
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Watt  on  the  Horn  Expedition.  These  authors  report*  that 
Mount  Watt  is  composed  of  a  hard,  dense  quartzite,  much 

fissured,  and  with  few  ferruginous  bands.  Fossils  were  yb- 
tained  in  the  form  of  casts  in  large  numbers  in  the  quartzite. 

The  exposuref  examined  by  us  is  situated  about  six  miles 
south-west  of  Mount  Kingston,  and  appears  in  the  form  of 
three  or  four  well-defined  parallel  ridges  trending  north-east- 

erly. The  rock  is  a  compact,  fine-grained  quartzite,  in  parts 
highly  ferruginous.  In  certain  zones  the  rock  is  fissile,  break- 

ing into  fairly  large  slabs  from  a  fraction  of  an  inch  to  seve- 
ral inches  in  thickness.  The  strike  is  E.  36"  N.,  and  dip  60^ 

north-westerly.  The  beds  are  jointed  in  directions  N.W., 

dipping  60"  N.E.,  and  N.  10"  W.,  dipping  easterly  at  a  low 
angle.  A  ferruginous  coating  is  found  covering  slickensided 
surfaces,  and  bands  of  highly  ferruginous  rock  occur  within 
the  rock.  A  concretionary  structure  and  dendritic  precipi- 

tations of  iron  oxide  are  common. 

The  outcrop  appears  in  the  midst  of  the  desert  sandstone 
tablelands,  the  broken  outliers  of  which  surround  the 
quartzite  on  almost  every  side.  Its  physical  features  are, 
however,  quite  distinct  from  those  of  the  table-top  formation, 
although  hand  specimens  of  the  two  formations  may  be  not 
altogether  dissimilar. 

The  height  of  the  exposure  above  sea  level,  by  aneroid 
determination,  is  about  1,950  feet,  and  about  260  feet  above 
the  level  of  the  sand. 

Mount  Olga  and  Ayers  Rock. — No  doubt  exists  in  my 
mind  that  Mount  Olga  and  Ayers  Rock  are  isolated  rem- 

nants of  the  Ordovician  system,  the  former  consisting  of  a 
conglomerate,  |  the  latter  of  a  coarse  metamorphic  grit. 
These  features  suggest  that  Mount  Olga  was  probably  situat- 

ed close  to  the  old  Ordovician  land  surface,  Mount  Conner 
being  distant,  and  Ayers  Rock  in  a  position  intermediate  be- 

tween the  two. 

The  geologists  of  the  Horn  Expedition  §  have  already 
hinted  at  the  possible  Ordovician  age  of  Mount  Olga  and 
Ayers  Rock,  while  Mr.  Brown,  judging  from  specimens  col- 

*  Tate  and  Watt:  Rep.  Horn  Exped.  Centr.  Austr.,  General Geology,  page  59, 
t  Mr.  Wells  has  erecttKl  a  small  pile  of  stont-s  on  the  highest 

point  of  this  exposure. 
J  Compare  W.  C.  Gosse,  Parliamentary  Paper  No.  48,  House 

Assembly,  1874,  page  11: — "This  range  is  formed  of  a  number  of 
round-topped  masses  of  solid  conglomerate  rock  (known  as  pud- 

ding stone),  but  with  stony,  spinifex  slopes,  from  100  to  300  feet 
rising  to  their  foot.    Each  hill  is  a  separate  rock." 

§  Tate  and  Watt  :  op.  cit.,  page  59. 



86 

lected  by  Mr.  Tietkens,  was  inclined  to  consider  Mount  Conner 

younger  than  the  other  two  members.^ 
Desert  Sandstone. 

The  term  Desert  Sandstone,  which  was  originally  used  by 
Daintree  for  a  highly  siliceoas  deposit  that  is  often  found 
overlying  the  fossiliferous  Cretaceous  of  Australia,  is,  to  a  cer- 

tain extent,  misleading,  as  the  formation  is  only  to  a  limited 
extent  a  true  sandstone.  Mr.  H.  Y.  L.  Brown  employed  the 
term  Super-Cretaceous,  and  later  Professor  Tate  and  Mr.  Watt 
Supra-Cretaceous,  for  the  same  formation.  Messrs.  Jack  and 
Etheridge  regard  the  desert  sandstone  as  Upper  Cretaceous. 

No  conclusive  evidence  concerning  the  exact  relationship 
was  found,  but  I  observed  that  the  desert  sandstone  in  many 
places,  particularly  at  Indulkana,  unconformably  overlies 
intruded  primary  schists.  This  fact,  if  the  formation  is  to  be 
correlated  with  the  cretaceous,  would  demand,  as  Professor 
Tate  suggested,  that  the  desert  sandstone  overlaps  the  latter 

Beds  of  this  formation  occur  along  the  track  from 
Oodnadatta  westward  to  Indulkana.  Such  trigononietricaliy- 
surveyed  heights  as  Mount  Mystery,  Mount  Alberga,  and  De 
Rose  Hill  are  prominent  members  of  the  series.  From  In- 

dulkana, the  north-western  limit  of  the  formation  in  South 
Australia  runs  east  of  north  in  a  direction  west  of  Crown 
Point ;  beyond  this  line  the  primary  and  intrusive  rocks  ox 
the  Musgrave,  Mann,  Tomkinson,  and  Everard  Ranges,  ::o 
doubt,  were  high  land  surfaces  during  the  deposition  of  liie 
desert  sandstone  formation.  Slight  surface  exposures  only 
of  the  so-called  sandstone  were  observed,  immediately  i'oiitii 
of  the  Mann  Ranges  at  Hector's  Pass,  in  the  form  of  a  low- 
bank  of  rather  dscomposed,  friable,  siliciiied  quartzite  and 
white,  semi-opaline  quartz  a  mile  or  two  east  of  the  pass.  A 
similar  semi-opaline  rock  was  found  a  few  miles  south-east 
of  Giles  West  Camp  (Musgrave  Ranges),  and  south  of  Ayers 
Ranges,  in  the  Northern  Territory.  Indications  of  the  for- 

mation exist,  as  rock  fragments,  strewn  on  the  surface,  north 
of  the  Mann  Ranges. 

To  the  south,  the  whole  of  the  elevated  country  lying 
between  Oodnadatta  and  Lake  Torrens  that  was  traversed  by 
the  Expedition,  consists  of  desert  sandstone,  with  the  excep- 

tion of  comparatively  few  exposures  of  palaeozoic  rocks,  as  in 
the  neighbourhood  of  Mount  Woods  and  at  the  head  of  Lake 
Torrens. 

The  formation,  as  a  whole,  occurs  either  as  isolated 
table-topped  hills  or  as  groups  and  ranges  of  the  same.  The 

*  W.  H.  Tietkens:  Joum.  Centr.  Austr.  Expl.  Exped.  :  Sec- 
tion by  H.  Y.  L.  Brown. 
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hills  are  almost  invariably  capped  by  an  exceeditigly  hard, 
silicified  layer  of  rock,  the  base  being  of  a  more  friable  and 
softer  character.* 

At  Indulkana  the  top  layer  is  composed  of  a  compact, 
chalcedonic  grit,  with  irregular,  sub-angular  fragments  of 
colourless  and  blackish  quartz  scattered  through  the  mass, 
with  a  secondary  interstitial  cement  of  a  form  of  quartz. 
Though  the  rock  may  be  a  coarse  grit,  the  surfaces  of  frac- 

ture, which  are  in  parts  sub-conchoidal,  are  remarkably 
smooth  ;  the  compactness  of  the  rock  causing  the  planes  of 
fracture  to  pass  through  the  included  particles.  Professor 
Tate  described  the  desert  sandstone  as  being  composed  of 

''sharp  grains  of  glassy  quartz,  varying  much  in  size,  cement- 
ed by  opaque,  white  siliceous  matter,  and  more  or  less  stain- 
ed red  by  oxide  of  iron."  This  description  would  apply 

equally  well  to  the  Indulkana  outcrops.  In  places  the  for- 
mation becomes  very  fine-grained,  showing  a  laminated 

character  or  a  distinct  fissility,  and  a  fairly  regular  system  of 
vertical  jointing,  in  a  north-easterly  direction. 

A  second  variety  of  desert  sandstone  has  been  produced 
by  an  opalisation  of  the  mass.  Examples  of  this  character 

were  seen  at  Hector's  Pass  (Mann  Ranges),  south-east  of 
Giles  West  Camp  (Musgrave  Ranges),  and  south  of  Avers 
Ranges  (Northern  Territory).  The  rock  is  an  impure  form 
of  common  opal ;  in  colour  white  to  bluish-white  ;  containing 
cellular  cavities  and  small  black  inclusions  of  carbonaceous 
matter.  It  breaks  with  a  true  conchoidal  fracture.  Surface 
outcrops  only  were  found  of  this  variety. 

At  North  Creek  the  formation  consists  of  a  very  fine- 
grained, splintery,  chalcedonic  quartzite,  the  individual 

grains  being  hardly  distinguishable  with  the  naked  eye.  The 
rock  is  traversed  by  small  veinlets  of  oxide  of  iron,  subse- 

quently precipitated.  The  colour  varies  considerably  :  white, 
yellow,  reddish,  blue,  and  purple.  The  rock  is  brittle 
and  rings  when  subjected  to  the  blows  of  the  hammer. 

At  Yarrabollinna  Waterhole  the  character  of  the  rock 

again  changes  entirely.  Large,  bluff-shaped  masses  are  com- 
posed of  an  excessively  fine-grained  form  of  silica,  so  fine  that 

it  shows  no  sign  of  a  gritty  feel  when  rubbed  iDetween  the 
fingers,  resembling  somewhat  the  touch  produced  with  kaolin, 
which  mineral  is  present  in  small  measure  only.  The  pure 
forms  are  snow-white,  others  are  variously  tinted.  Within 
this  deposit  nodular  masses  of  a  cherty  form  of  silica  occur, 
which  are  bounded  by  an  outer  concentric  growth  of  white 
chert.      (See  Plate  xv.,  fig.  1.) 

*  See  Tate  and  Watt :  Rep.  Horn  Exped.  Cent.  Aus.  Phys. Geog.,  page  8;  General  Geology,  page  68. 
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In  the  same  bed  are  found  nodules  of  barytes,  with  a 
radiating,  concretionary  structure.  They  are  more  or  less 
spheroidal  in  shape,  being  flat  or  concavely  indented  in  the 
plane  of  the  longer  axis.  Others  are  flatter,  broadly  dis- 
coidal.  Their  dimensions  vary  considerably,  the  largest 
being  about  four  inches  in  diameter.  The  smaller  forms  have 

a  tendency  to  slit  horizontally  in  two."^ 
A  more  argillaceous  variety  of  desert  sandstone,  spangled 

with  tiny  flakes  of  mica,  was  observed  south  of  Stuart's  Creek 
Cattle  Station.  This  outcrop  weathers  more  like  a  shale  than 
the  sandstone  generally. 

Fossilised  wood  was  found  in  the  desert  sandstone  at  a 

few  localities,  notably  west  of  William  Creek,  in  the  neigh- 
bourhood of  Beltabeltana  Waterhole,  where  it  is  plentiful. 

Other  fossils  were  not  observed  in  this  formation. 
The  most  picturesque  and  rugged  range  of  disconnected 

masses  of  the  desert  sandstone  formation  came  under  notice 
in  the  locality  known  as  the  Serrated  Range.  This  range  is 
composed  of  peaks,  bluffs,  pillars,  and  tables,  often  of  a  very 
quaint  appearance,  and  tinted  in  various  shades  of  colour. 
The  formation  may  with  justice  be  called  the  Mauvaises  Terres 
of  Australia,  as  have  been  termed  the  Cretaceous  desert  for- 

mations of  North  America. 
Owing  to  the  porcelainised,  brittle  character  of  the  rock, 

particularly  of  the  overlying  hard  band,  it  gives  way  readily 
and  suddenly  when  subjected  to  irregular  strain.  It  is  on 
this  account  that  the  sandstone,  wJierever  met  with,  has  been 
more  or  less  broken  up  into  fragments,  often  terminated  by 
conchoidal  faces  ;  the  phenomenon  being  the  result  of  subjec- 

tion to  extremes  of  temperature  within  a  short  period  of  time 
(insolation).  These  fragments  are  subsequently  scattered  over 
the  plains  between  the  table-hills  by  the  floods  which  occur 
at  rare  intervals,  and  are  known  as  gibbers  (less 
frequently     shingle     or      gravel).       The     gibbers  form 

*  I  have  recently  had  opportunity  of  seeing  identical  concre- tions in  the  Sydney  University  Museum,  which  were  ooUected  by 
Mr.  E.  F.  Pittman  from  the  opal-bearing  strata  at  AVhite  Cliffs. 
Through  the  courtesy  of  the  Mines  Department  of  New  South 
Wales  I  have  been  permitted  to  annex  the  following  analysis  by 
Mr,  J.  C.  H.  Mingaye  :  — 
Analysis  of  a  Nodule  op  Barytes  obtained  from  Opal-bearing 

Strata  at  White  Cliffs. 
04-1666 
Barium  sulphate ...  95-35 Ferric  oxide  and  alumina  ... 

•50 

Silica   
...  2-60 Water   

•72 

Lime,  magnesia,  and  undetermined 

•83 

100-00 



89 

stony  plains,  and  liave  already  been  referred  to 
by  Sturt  as  the  stony  desert.  Owing  to  the  exten- 

sive denudation  of  the  desert  sandstone  the  gibbers 
cover  a  considerable  area  of  Central  Australia.  The  lateral 

transportation  of  the  stones  by  water  action  cannot  be  con- 
siderable, owing  to  the  level  contour  of  the  intervening  plains  ; 

in  fact,  they  are  deposited,  on  the  removal  of  the  softer,  un- 
derlying portions  more  or  less  vertically  below  their  original 

position  ///  situ.  On  the  slopes  of  many  of  the  hills  in  process 

of  disappearance  the  stony  "wash"  has  accumulated  in 
rounded  terraces  or  steps,  transported  by  torrential  floods. 

The  reflection  of  light  from  the  smooth  surfaces  of  these 
stones,  when  travelling  towards  the  sun,  is  irritating  to  the 
eye.  The  glaze  has  been  described  by  Mr.  Brown  as  being 

"probably  due  to  the  action  of  siliceous  water,"  and  the  effect 
is  in  small  measure  increased  by  a  slight,  glossy  surface  coat- 

ing of  precipitated  iron  oxide.  The  superficial  polish  has  also 
been  assisted,  as  has  been  suggested,  by  the  action  of  wind- 
driven  sand. 

The  gibbers  consist  mainly  of  different  varieties  of  quartz 
— forms  of  agate,  jasper,  chalcedony,  and  semi-opal — while 
in  association  with  them  occur  concretionary  forms  of  limon- 
ite,  often  assuming  grotesque  shapes.  Gypsiferous  clays  were 
met  with  throughout  the  area  covered  by  this  formation,  and, 
in  them,  large  slabs  of  transparent  gypsum  that  have  been 
produced  by  crystalline  intergrowth.  In  addition  to  these, 
various  nodules,  that  occur  in  the  softer  portions  of  the  rock 
and  resist  the  denudation  to  a  greater  extent,  are  found. 

Obsidian  Bombs  (Volcanic). — These  are  widely  distri- 
buted over  the  desert  sandstone  area,  and  have  been  the  cause 

of  much  discussion,  without  any  satisfactory  deductions  as  to 
their  origin.  The  phenomenon,  which  points  to  a  former  sur- 

face deposition,  somewhere,  of  volcanic  ejectanienta  has  given 
rise  to  various  theories,  such  as  meteoric,  glacial,  and  of  vol- 

canic action  in  situ.  Comparatively  few  examples  were  found 
during  the  Expedition,  though  single  specimens  were  collected 
near  to  the  Mann,  Musgrave,  and  Ayers  Ranges.  I  have, 
however,  received  a  number  of  specimens  from  Mr.  McNa- 
mara,  from  the  neighbourhood  of  the  Peake.  Their  univer- 

sal distribution  has,  no  doubt,  been  assisted  by  the  agency  of 

the  native  and  the  emu  (in  the  form  of  "gizzard  stones").  The 
natives  call  obsidian  bombs  Pandolla  and  KaJeya  Icorrii,  the 

latter  meaning  "emu  eye."  They  are  collected  by  the  medi- 
cine men  of  the  tribes,  and  applied  in  the  healing  of  sickness. 

Recent  Deposits. 

Sand. — With  the  exception  of  the  various  outcrops  of 
rock  previously  discussed,  sandy  deposits  cover  all  the  *dja- 
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cent  country  to  the  north-western  ranges  of  South  Australia, 
and  extend  for  many  hundreds  of  miles  north,  south,  and 
west,  the  tablelands  on  the  east  checking  the  accumulation  to 
a  slight  degree  in  that  direction. 

The  height  above  sea  level  of  these  deposits  is  consider- 
able, the  sand  ascending  to  an  altitude  of  1,900  feet  in  the 

Ayers  Ranges,  and  to  2,200  feet  in  the  locality  north  of 
Opparinna  Spring.  It  is  on  this  account  that  all  the  larger 
valleys  cutting  the  ranges  have  become  filled  up  with  elevated 
deposits,  from  which  large,  gum-lined  creek  beds  emerge,  to 
be  subsequently  "lost"  in  the  sands  adjoining  the  ranges. 
This  drifting  cover  is  embarrassing  to  the  prospector,  as  the 
higher  portions  of  the  ranges  alone  can  be  examined,  the 
more  favourable  contact-rocks  being  for  the  greater  part  hid- 

den underneath  the  great  depth  of  sand. 
The  material  of  the  deposits  consists  of  a  moderately  fine- 

grained, incoherent  sand,  the  grains  being  usually  superficially 
coated  red  by  oxide  of  iron.  In  proximity  to  the  ranges  these 
sands  are  more  loo-my,  and  have  been  bound  together  by  vege- 

tation. There,  also,  they  contain  other  constituents  derived 
from  ̂ lie  decomposition  of  the  primary  rocks,  such  as  cleaved 
fragments  of  felspar  and  hornblende,  flakes  of  mica,  small 
nodules  of  limonite  (iron-shot),  and  occasional  patches  of 
garnets.  Beyond  the  belt  influenced  by  the  ranges,  the  sand 
is  loose,  incoherent,  and  subject  to  a  continual  drift.  In 
these  regions  the  sand  accum.ulates  in  the  form  of  more  or 
less  parallel  undulations  or  sandhills,  mostly  incoherent 
througliout,  but  occasionally  very  slightly  cemented  super- 

ficially. The  direction  in  which  these  sandhills  trend,  beiii;: 
at  right  angles  to  prevalent  winds,  is  east  and  west,  south  of 
the  Musgrave  Ranges,  although  the  more  usual  direction  ob- 

served further  south,  in  the  basin  of  Lake  Torrens,  is  south- 
west. Frequently  two  such  parallel  undulations  unite  to 

form  one,^  thence  continuing  as  one  in  the  same  direction. 
Nuclei  which  had  in  the  fi^rst  place  started  the  formation  of 
sandhills  were  observed  north  of  Mount  Crombie,  in  the  shape 

of  low  outcrops  of  granite,  while  a  few  miles  south  of  Stuart's 
Creek  a  prominent  ''sandhill"  consists  of  a  former  tablehill  of 
desert  sandstone,  almost  completely  covered  with  drift  sand, 
few  exposures  only  of  the  rock  being  visible,  and  limited  to 
one  side  of  the  hill.  The  source  of  this  vast  amount  of  sand 
must  be  attributed  to  the  seolian  waste  of  the  desert  sandstone 
formation. f 

*  Streich  states  that  the  "sand  dunes"  of  the  Great  Victoria 
Desert  are  "very  seldom  found  oonfliient." — Trans.  Roy.  Soc, 
S.A..  vol.  xvi.,  page  89. 

t  Compare  E.  F.  Pittmaii  :  On  the  Cretaceous  Formation 
in  the  North-Western  Portion  of  New  South  Wales.  Rec.  Geol. 
Surv.  N.S.W.,  vol.  iv..  Part  iv.,  page  146. 
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The  wonderful  capacity  for  binding  the  sand  disp'iayen by  the  porcupine  grass  (Trioflid  i^pp.)  can  be  favourably 
compared  witli  that  of  Spinifen  Jiirsvns  on  the  dunes  of  our 
sea  shores. 

Travertine. — Travertine  was  only  found  as  small,  local, 
surface  coverings,  most  frequently  along  the  banks  of  creek 
beds,  where  it  is  regarded  as  a  valuable  guide  bo  sub- 

terranean water.  Examples  occur  along  the  course  of  Op- 
parinna  Creek  and  certain  creek  beds  in  the  Tomkinson 
Ranges. 

Travertine  was  further  noted  in  many  instances  to  overlie 
diorite  dykes,  a  breccia  having  often  resulted  from  the  cemen- 

tation of  originally  loose  rubble  derived  from  the  dykes  (Op- 
parinna).  The  travertine  occurring  at  the  foot  of  Mount 
Davis,  in  the  Tomkinson  Ranges,  deserves  notice  on  account 
of  its  extreme  compactness  and  hardness,  it  being  almost 
resistant  to  the  blade  of  a  knife.  At  Stuart's  Creek  a  small 
deposit  of  banded  travertine  has  been  produced  by  the  pre- 

cipitation of  successive  layers  differently  coloured  by  varyiag 
magnesian  and  carbonaceous  contents. 

A  thick  incrustation  of  calc-tufa  was  discovered  in  the 
Musgrave  Ranges.  To  the  west  of  Opparinna  Spring  a  series 
of  rock  waterholes  is  to  be  found  along  the  bed  of  a  rugged 
gorge  enclosed  by  steep  walls  of  gneiss.  One  of  such  holes  is 
situated  at  the  base  of  a  waterfall  that  has  been  produced  by 
the  intermittent  flow  of  a  creek  over  a  locally  hardened  band 
of  blue  garnetiferous  gneiss,  the  softer  rock  below  having 
become  undermined.  This  deposit  of  earthy,  calcareous  sin- 

ter, with  a  fair  percentage  of  included  organic  matter,  occurs 
as  regular  stalactitic  and  mammillated  masses,  hanging  from 
the  under  side  of  the  indurated  ledge  or  bank  of  gneiss.  The 
formation  produces  an  imposing  aspect. 

APPENDIX. 

Petrologfical  Notes  on  Rocks  Collected  on  the 

Expedition. 
Granite. 

Locality. — Mann  Ranges,  outcrop  fourteen  miles  west  of Mount  Samuel. 

Macroscoj)ically. — Granitic,  porphyritic  ;  the  felspar  oc- 
curring as  large  (up  to  2-7  cm.),  more  or  less  lenticular, 

porphyritic  crystals,  rounded  by  the  chemical  ( ?)  corrosion  of 
the  rock  magma.  Felspar  dark  grey,  fresh,  in  pllaces  not  un- 

like the  greasy-looking  elaeolites  of  syenites. 
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Quartz  in  smaller,  blackish,  segregations  throughout  the 
mass.  Mica  black,  not  infrequently  as  lenticular  aggregates 
having  their  long  axes  indistinctly  parallel,  and  surrounded 
by  a  border  of  pink  secondary  mineral.  The  rock  has  suf- 

fered from  the  effects  of  mountain  building  forces. 
Microscopically. — Rock  with  a  holocrystalline  ground- 

mass,  in  which  the  larger  crystals  of  felspar  are  embedded. 
In  parts  the  quartz  (appearing  normal  in  plain  light) 

when  viewed  in  plane  polarised  light,  proves  to  be  microscopi- 
cally separated  into  numerous  contiguous  particles  ;  micro- 

graphic  intergrowths  with  the  felspar  common ;  generally 
speaking  it  is  allotriomorphic,  crowded  with  inclusions,  and  its 
fissures  stained  by  oxide  of  iron,  subsequently  precipitated. 

The  potash  fekpar  is  clouded  and  crowded  with  minute 
inclusions,  which  are  frequently  arranged  in  parallel  bands, 
and  some,  on  decomposition,  locally  stain  the  enclosing  mine- 

ral. The  felspar  crystals  are  corroded  and  surrounded  by  a 
border  of  secondary  mineral  fibres,  radially  arranged  :  the 
cleavage  cracks  are  filled  with  secondary  mineral,  polarising 

with  high  colours.  "Strain  shadows"  traverse  the  quartz  and 
felspar  crystals  on  rotating  the  stage  with  crossed  nicols. 

The  mica,  a  rather  decomposed  dark  green  biotite  in  ir- 
regular aggregates  of  crystals,  is  almost  invariably  surrounded 

by  a  broad  band  of  closely  set,  pink  garnets,  which  are 

minute  (averaging  "005  millimetres  in  diameter).  The  indi- 
vidual grains  appear  rather  to  have  been  separately  develop- 

ed than  to  be  crushed  parts  of  larger  garnets.  Optical  ano- 
malies are  general  among  them. 

Magnetite  is  scarce  ;  the  rock  also  contains  patches  of  an 
earthy  form  of  iron  oxide.  Epidote  as  a  scantily  developed 
accessory  (secondary),  in  small  though  conspicuous  (on  ac- 

count of  the  high  refractive  index)  aggregates  with  no  definite 
geometrical  boundaries. 

Granite. 

Locality. — Mount  Sir  Henry,  Ayers  Ranges. 
Macroscopically. — A  moderately  coarse-textured,  holo- 

crystalline rock,  considerably  decomposed  ;  the  quartz  and 
felspar  appear  brown  from  iron  pigment ;  the  black-looking 
mica  in  fairly  large,  irregular  aggregates. 

Microscopically. — Texture  typically  hypidiomorphic 
granular,  the  rock  being  composed  essentially  of  quartz,  fel- 

spar species,  and  biotite.  The  normal  order  of  crystallisation 
from  the  rock  magma  has  generally  pievailed,  although  the 
mica  occurs  in  parts  interstitial  to  the  felspar.  A  micro- 
graphic  intergrovvth  between  quartz  and  felspar  on  a  very 
minute  scale  is  apparent,  and  the  former  contains  numerous 
unindividualised  inclusions  in  parallel  bands. 
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Felspar  is  ot"  two  species:  orthoclase  and  a  delicately 
twinned  plagioclase.  Decomposition  has  acted  to  a  consider- 

able extent  upon  many  of  the  constituents  ;  the  felspar,  being 
clouded  when  viewed  by  plain  transmitted  light,  becomes 
brilliantly  tinted  in  the  dull  portions  under  crossed  nicols  on 
account  of  the  strong  double  refraction  of  the  products  of  de- 

composition (kaolin).  Orthoclase  is  somewhat  subordinate  to 
plagioclase ;  the  cleavage  cracks  and  borders  of  both  are  lined 
with  oxide  of  iron. 

The  mica,  a  green  biotite,  occurs  principally  as  aggre- 
gates of  flakes,  partially  decayed  ;  the  whole  rock  section, 

moreover,  is  speckled  with  minute  particles  of  biotite. 
Magnetite  is  fairly  plentiful,  usually  surrounded  by  a 

layer  of  secondary  mineral. 
Apatite  is  present  as  stout,  prismatic  individuals,  with 

prominent  cross  fracture. 
HORNBLENDIC  GrANITE. 

Plate  xviii.,  fig.  2. 

Locality. — Glen  Ferdinand,  Musgrave  Ranges. 
MarroscopicaUy. — Rock  granitic,  normal ;  composed  of 

white  felspar,  colourless  quartz,  dark  mica,  and  hornblende, 
as  largish,  cystalline  secretions. 

Microscojncally. — Texture  hypidiomorphic  granular  ;  the 
quartz  and  felspar  uniformly  distributed  over  the  sections; 
the  mica  and  hornblende  not  so.  A  fine  mosaic  of  microcline 
and  quartz  is  chai  acteristic. 

The  felspar  is  represented  both  by  orthoclase  and  micro- 
cline, the  former  being  occasionally  crowded  with  numerous 

very  slender,  crystalline  needles  of  zircon. 
Mica  (strongly  pleochroic,  brownish  biotite),  as  irregu- 
lar, curved,  and  twisted  lamellae,  partially  or  wholly  altered 

to  a  dark-green  chlorite,  more  or  less  fibrous,  and  with  a 
weak  double  refraction.  Pink,  fractured  garnets  of  fair  size 
are  rather  plentiful,  usually,  though  not  necessarily,  in  prox- 

imity to  the  mica  and  the  altered  chlorite. 
Magnetite  is  present  as  irregular  particles. 

Granite. 

Locality. — Everard  Ranges. 
Macroscojjically. — A  coarsely  crystalline,  normal  granite 

with  prominent  pink  felspar  (orthoclase)  and  dark-coloured 
mica.  The  rock  is  deeply  "honeycombed"  on  its  surface,  this 
being  a  result  of  the  ready  decomposition  and  removal  of  the 
felspar. 

Microscopically. — Rock  typically  hypidiomorphic  granu- 
lar, consisting  of  clear  quartz,  a  clouded  orthoclase,  and  a 

strongly  pleochroic  biotite.  Micrographic  intergrowths  be- 
tween quartz  and  felspar  are  common.    Magnetite  scarce. 
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Epidote  Rock  (Altered  Granite). 
Plate  xvii.,  fig.  4. 

Locality. — Musgrave  Ranges,  Titania  Spring. 
M acroscoijicaJJ y . — A  granular  rock,  composed  of  clear 

quartz  and  white,  clouded  felspar,  traversed  by  veinlets  of 
epidote,  the  small  columns  that  build  up  the  bulk  of  the  epi- 

dote standing  with  their  long  axes  at  right  angles  to  the 
bounding  lines  of  the  veins  in  the  section. 

Microsco'pically. — The  texture  of  this  rock,  though  no 
doubt  originally  holocrystalline,  has  been  obscured  by  the 
secondary  secretion  of  epidote  ;  the  rock  has,  moreover,  suf- 

fered considerably  from  crushing. 
The  felspar  is  orthoclase,  though  little  of  its  primary 

characteristics  remains,  it  having^  yielded  to  metamorphism  by 
transformation  into  epidote.  Intermediate  stages  of  this  con- 

version are  general. 
The  epidote,  which  is  light  greenish-yellow  in  colour, 

covers  fully  three  quarter  parts  of  the  section,  as  aggregates 
of  irregular,  elongated,  and  columnar  individuals.  The  strong 
relief  produced  by  the  total  reflection  at  the  border  of  the  epi- 

dote is  characteristic,  and  the  cleavage  is  conspicuous  in  the 
larger  individuals  only. 

An  imperfect  "cross-hatched"  appearance  is  here  and 
there  visible  on  the  faces  of  the  felspar  under  crossed  nicols. 

This  is  an  extreme  case  of  "strain  shadowing"  as  a  result  of 
pressure. 

Hematite  (micaceous)  is  present  as  dark  reddish-brown 
(by  transmitted  light),  hexagonal  plates,  presenting  a  slight 
metallic  lustre  by  reflected  light.  The  perfect  forms  range 

up  to  '27  mm.  in  diameter,  and  the  adjoining  minerals  are 
invariably  stained  red  by  iron  pigment  for  some  distance 
around. 

Gneiss. 

Plate  xviii,  fig.  1. 

Locality. — Indulkana,  Krupp  Hill  West. 
Macroscopically. — A  fine-textured  gneiss,  consisting 

essentially  of  quartz  (colourless),  felspar,  and  biotite,  the  last- 
named  being  arranged  in  a  more  or  less  parallel  manner  with- 

out the  production  of  distinct,  continuous  planes  of  foliation 
( Quincuncial  structure ).  it  is  traversed  by  shattered  veinlets 
of  quartz.  A  green  accessory  mineral  (epidote)  is  developed 
as  irregular  particles  and  patches  throughout  the  rock,  im- 

parting a  faint  yellowish-green  tint  to  the  rock  mass. 
Microscopically . — Texture  finely  crystalline,  granulitic, 

with  faint  parallelism  in  the  arrangement  of  the  constituent 
minerals.      In  parts  a  feeble  centric  structure  is  discernible. 



95 

The  sections  appear  fresh,  though  a  fine  c:roiin(bnass  is  here 
and  there  noticeable,  connecting  the  individual  minerals  :  this 
is  the  result  of  crushin;^^. 

The  quartz  occurs  as  small  grains,  with  irregular  or 
rounded  boundaries,  with  numerous  fluid  pores  arranged  in 
parallel  bands  or  scattered. 

Felspar  predominates  :  microcline  crowded  with  inclusions 
(unindividualised)  more  or  less  grouped  :  a  very  small  amount 

of  plagioclase  is  present.  "Strain  shadows"  are  much  in  evi- dence. 

Mica  occurs  as  a  dark,  brownish-green  biotite,  with 
prism  axes  roughly  parallel  ;  some  flakes  have  undergone  par- 
tia«l  decomposition  peripherally,  with  the  production  of  a 
green,  fibrous  mineral. 

Magnetite,  as  opaque  particles,  with  no  definite  boundary, 
rarely  idiomorphic,  elongate,  frequently  enclosed  by  biotite. 

Zircon  is  fairly  well  represented  as  inclusions  in  the 
microline  appearing  with  the  lather  rare  elongated  prismatic 
habit.  The  prisms  polarise  with  red  and  green  interference 
colours  under  crossed  nicols  ;  they  are  not  surrounded  by  a 
pleochroic  halo. 

Epidote  produced  at  the  expense  of  the  felspar,  as  colour- 
less or  faintly  yellowish  individuals,  without  definite  foriTi. 

Some  of  the  felspar  individuals  can  be  observed  to  be  parti- 
ally converted  into  epidote,  the  latter  appearing  (with  crossed 

nicols)  as  very  numerous  brilliantly  coloured  specks,  almost 
entirely  obliterating  the  characteristics  of  the  felspar. 

The  gneiss  in  many  respects  resembles  a  granuli-te, 
though  gainets,  usually  characteristic  of  granulites,  are  en- 

tirely absent. 

The  rock  seems  beyond  doubt  a  ''metapyrigen  gneiss." 
Gneiss. 

Plate  xvi.,  fig.  2. 

Locality. — Mann  Ranges,  south-west  of  Mount  Samuel. 
Macroscofically. —  A  compact  granitic  rock,  with  a  ten- 

dency to  foliation,  the  mica  in  elongated  patches,  whose  major 
axes  point  in  one  direction  ;  advanced  in  decomposition  super- 
ficially. 

Microscopically. — Texture  granular  with  a  quartz-ortho- 
clase  mosaic,  and  larger  felspars  embedded  in  a  crushed 
groundmass. 

Quartz  clear,  with  gaseous  and  liquid  inclusions,  ar- 
ranged more  or  less  distinctly  in  streaks ;  also  few  individual- 

ised inclusions  of  elongate-rounded  form,  the  largest  measur- 
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ing  '03  mm.,  with  a  high  refractive  index  and  double  refrac- 
tion (zircon). 

Felspars  essentially  orthoclase  and  microcline ;  plagio- 
clase  very  subordinate,  irregular,  and  finely  twinned  ;  crystal 
outlines  generally  corroded,  and  the  mineral  clouded  by  par- 

tial decomposition  ;  the  cleavage  cracks  tinted  by  subse- 
quently deposited  iron  ores.  Twinning  after  the  Karlsbad 

law  is  observed  in  the  orthoclase.  Microline  subordinate.  A 
micrographic  (granophyric)  intergrowth  between  quartz  and 
felspar  on  a  small  scale  is  visible  in  parts  of  the  section. 

Biotite  strongly  pleochroic,  from  light  greenish-brown  to 
almost  black. 

Magnetite  as  small,  angular  individuals. 

Garnet  Gneiss. 

Plate  xvii.,  fig.  2. 

Locality. — Mount  Davis  (two  miles  north),  Tomkinson 
Ranges. 

Macrosco'pically. — A  fine-grained  quarzitic  gneiss,  with  a 
rich,  red-garnet  development  ;  foliated,  the  biotite  in  regular 
planes,  the  quartz  and  felspar  foliations  often  wedging  out. 
Portions  of  the  rock  appear  very  quartzose,  compact,  with 
largish  fragments  of  smoky  quartz. 

Micrnscopically.  —  A  quartz  orthoclase  mosaic.  The  folia- 
ated  character,  though  clearly  visible  in  hand  specimens,  is 
not  apparent  under  the  microscope. 

The  quartz  contains  minute  liquid  inclusions,  and  aggre- 
gates of  black  particles  disseminated  through  its  mass,  which 

appear  to  be  carbonaceous,  the  former  not  infrequently 
grouped  centrally.  A  fair  amount  of  isotropic  mineral  is 
also  present 

Felspar :  large  clouded  crystals  of  orthoclase  and  smaller 
subordinate  plagioclase. 

Biotite  strongly  phochroic,  in  shades  of  brown  to  almost 
black,  when  the  rays  vibrate  parallel  to  the  cleavage;  elon- 

gated or  irregular,  and  is  in  parts  decomposed,  the  resulting 

iron  oxides  staining"  the  adjoining  minerals  reddish-brown; 
often  enclosing  magnetite  and  felspar. 

Magentite  as  fine  dust  and  larger  individuals,  sometimes 
filling  fissures  between  the  felspar. 

Shattered  crystals  of  red  garnet,  the  largest  of  which  are 
a  millimetre  in  diameter,  are  plentiful.  They  behave  com- 

pletely isotropically  under  crossed  nicols,  though  the  quartz 
and  felspar  exhibit  undulose  extinction  rather  markedly. 

This  rock  appears  to  be  a  ''clastic  gneiss." 
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Contact  Gneiss. 

hocdhty. — Opparinna,  Musgrave  Ranges. 
MacrostcopicaUi/.—A  closely  foliated,  fine-grained  gneiss, 

with  prominent  dark  planes  of  mica  ( linear  foliation),  and 
narrow  lenticles  of  quartz  and  felspar.  The  rock  occurs  in 
direct  conta-^t  with  a  diorite  dyke,  and  its  planes  of  foliation 
have  the  same  strike  as  the  walls  of  ilie  dyke. 

Micro^co'picalU/. — The  distinct  gneissic  foliation  remains 
prominent  even  under  a  high  power  objective  :  the  mica  in 
regular  parallel  stringlets.  The  fine  stats  of  crushing  of  the 
rock  appears  to  be  an  ultimate  stage  of  metamorphism. 

The  quaitz  occurs  as  excessively  crushed  particles  that 

display  marked  ''shadowy  extinction"  when  viewed  under 
crossed  nicols.  It  is  comparatively  fresh-looking,  and  free 
from  interpositions  except  the  minutest. 

The  felspar,  orthoclase,  as  small,  irregular  individuals, 
showing  shearage  on  a  microscopic  scale,  with  few  indi- 

vidualised inclusions. 

Microperthite  is  developed  to  a  limited  extent,  and  dis- 
plays a  very  delicate  lamination  under  crossed  nicols. 

The  biotite  is  clear,  strongly  pleochroic,  and  appears  in 
the  form  of  elongated  flakes. 

Schistose  Quartz  Rock  (so-called  "Quartz  Blow"). 
Locality. — Mann  Ranges,  south-east  of  Mount  Edwin. 
Macrosco'pically. —  A  fine-grained,  white  quartzose  rock, 

schistose,  with  well-defined  planes  of  brown  secondary  mica, 
in  parts  decomposed  and  brown. 

Microscopically. —  Essentially  composed  of  closely  aggre- 
gated, allotriomorphic  grains  of  quartz,  the  boundaries  of 

which  are  usually  sharp,  and  the  grains  in  direct  contact  with 
one  another.  A  fair  amount  of  amorphous  silica  is  present. 
The  quartz  is  fresh,  but  contains  numerous  unindividualised 
fluid  inclusions,  with  stationary  and  mobile  gas  bubbles,  usu- 

ally arranged  in  fairly  broad  parallel  bands,  crossing  in  a 
continuous  line  several  adjacent  grains.  It,  therefore,  ap- 

pears that  the  inclusions  are  to  a  certain  extent  not  original, 
but  have  subsequently  been  produced  by  the  metamorphism 
of  the  rock  by  igneous  intrusion.  Individualised  inclusions 

occur  in  the  form  of  elono-ated  prisms  of  colourless  apatite, 
with  indistinct,  rounded  prism-terminals  and  transverse  frac- 
turing. 

The  decomposed  mica  fl.akes  do  not  exhibit  any  striking 
tendency  to  parallel  orientation.  Dark  strain  shadows  cros- 

sing the  quartz  on  rotation  of  stage  between  crossed  nicols 
g:ive  ample  evidence  of  stress  to  which  the  rock  has  been  sub- 
jected. 

& 
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Olivine  Gabbro. 
Plate  xvii. ,  fig.  1. 

Locality. — Mount  Davies,  Tomkinson  Ranges. 
Macroscopically. — Dark  green,  coarse-grained,  heavy 

rock,  apparently  composed  essentially  of  a  pyroxene.  Frac- 
ture very  rough. 
Microscopically. — Texture  hypidiomorphic  to  allotrio- 

morphic  granular,  of  medium-sized  grain  ;  composed  princi- 
pally of  diallage,  olivine,  and  plagioclase.  The  diallage 

varies  in  colour  from  very  faint  green  to  colourless,  and  shows 
the  basal  striation  to  perfection.  Well-defined,  irregular 
cross-partings  are  prominent.  Alteration  to  serpentine  is 
seen  in  different  stages  of  progress. 

Olivine  greenish  to  colourless,  darkened  by  p-ranular  iron 
ores  by  decomposition.  Crystal  boundary  rounded,  and  the 
cleavage  (010)  is  distinct  in  a  few  examples.  The  crystals  of 
olivine  are  altered  to  serpentine,  sometimes  completely,  with 

deposition  of  a  ferruginous  ''dust." 
The  plagioclase  (labradorite)  is  scanty,  and  occurs  chiefly 

in  aggregates.  The  albite  twin  lamellae  frequently  "wedge 
out."  Undulatory  extinction,  produced  by  pressure,  com- 

mon. The  scarcity  of  this  mineral  gives  a  decided  basic  char- 
acter. 

Ores  of  chromium  were  not  observed  in  the  rocks  ex- 
amined, although  the  Murru  Yilyah  outcrop,  adjoining  the 

gabbro,  contains  a  secondary  siliceous  infiltration  which  is 
stained  by  chromium. 

DiORITE. 

Plate  xvii.,  fig.  .3. 

Locality. — Indulkana. 
Macroscopically — Heavy,  compact,  dark-coloured,  finely 

crystalline  rock,  coated  on  the  surface  with  a  rusty  brown 
product  of  weathering. 

Microscopically. — Fine-textured,  holocrystalline  rock.  In 
the  sections  examined  quartz  is  absent. 

A  slight  amount  of  orthoclase  occurs  as  irregularly 
bounded  individuals,  often  squeezed  in  between  idiomorphic 
crystals  of  plagioclase.  The  plagioclase  felspar  is  twinned 
according  to  the  Albite  and  Karlsbad  laws,  the  former  being 
often  accompanied  by  Pericline.  From  determinations  on 
sections  from  the  zone  at  right  angles  to  (010)  the  felspar 
appears  a  slightly  basic  Andesine.  Zoning  comparatively 
scarce.  The  felspar  is  clouded  (more  so  along  the  central  por- 

tions) by  kaolin  and  possibly  calcite. 
Hornblende  light  brown,  enlarged  in  certain  directions 

by  an  outgrowth  of  secondary,  often  fibrous,  green  mineral 
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(hornblende)  :  crystals  not  infrequently  twinned,  decompos- 
ing with  a  large  deposition  of  red  oxide  of  iron.  Mica  scarce 

as  well-defined  Hakes  of  strongly  pleochroic  brown  biotite. 
Magnetite  plentiful,  arranged  in  groups,  the  individual 

constituents  of  which  have  a  strong  tendency  to  parallel  ar- 
rangement, as  though  conforming  with  some  pre-existent 

crystal  constant.  Tlornblende  has,  no  doubt,  yielded  to  its 
formation. 

The  absence  of  quartz,  feeble  development  of  orthoclase, 
and  the  brown  tint  of  the  hornblende  indicate  a  basic  type  of 
diorite. 

DOLERITE. 

Localitij. — Mount  Olga. 
MacroscopicaUi/. — Slate-coloured,  uniformly  crystalline 

rock  of  fine  grain.  The  minute  needles  of  felspar  are  dimly 
recognisable,  and  here  and  there  larger  secretions  of  a  green 
mineral  are  apparent  (olivine).  The  rock  decomposes  to  a 
richly  coloured  ochreous  powder. 

M icroscojnccdly. — Holocrystalline  ;  of  fine  texture.  The 
lath-shaped  felspars,  on  an  average  about  "2  mm.  in  length, 
are  clouded  ;  on  that  account  they  exhibit  twin  lamination 
and  cleavage  cracks  very  imperfectly,  and  are  variously  tinted 
in  polarised  light.  The  arrangement  of  the  laths  produces  a 
poor  fiuorion  struct uvf. 

The  augite  in  the  sections  examined  has  been  almost  com- 
pletely altered  to  a  scaly,  green,  chloritic  mineral,  possessing 

a  very  faint  double  refraction. 
Between  the  felspars  a  subsequent  crystalline  segregation 

has  taken  place  radially  to  small  granules  of  magnetite.  These 
aggregates  show  the  characteristic  black  cross  under  crossed 
nicols,  having  its  arms  parallel  to  the  cross  wires  of  the  micro- 
scope. 

Olivine  as  greenish,  irregularly  bounded  individuals. 
Magnetite  is  distributed  generally  through  the  mass  as 

small  granules  and  cubes  ;  or  it  darkens  the  constituent  mine- 
rals in  the  form  of  a  very  fine  dust. 
A  secondary  serpentinous,  fibrous  mineral  present  is  pro- 

bably another  product  of  the  decomposition  of  the  augite. 

Ordovician  Quartzite, 

Locality. — Mount  Chandler. 
Macroscopically. — A  highly  compact,  fine-grained,  white, 

siliceous  quartzite,  breaking  with  a  splintery  fracture. 
Microsco'pically. — Consists  of  closely  set,  rolled  grains  of 

clear  quartz,  so  compacted  by  pressure  as  to  have  left  but 
little  space  for  interstitial  cement,  which  is  also  of  silica.  The 
interstices  are  slightly  stained  by  iron  salts.      The  average 

g2 
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dimensions  of  the  quartz  grains  of  this  particular  specimen 

are  '5  mm.,  although  elsewhere  the  rock  passes  into  a  coarse 
grit  and  conglomerate.  The  quartz  is  either  perfectly  clear 
or  encloses  interpositions,  either  central,  scattered,  or  arrang- 

ed in  bands.  They  are  mainly  unindividualised.  Undulose 
extinction  is  apparent  under  crossed  nicols. 

Felspar  is  very  subordinate,  or  practically  absent. 
The  orginal  planes  of  bedding  are  indistinctly  discernible 

by  a  general  tendency  of  the  longer  axes  of  the  separate 
grains  to  arrange  themselves  in  parallel  lines. 

No  trace  of  any  organism  has  been  preserved  in  the  sec- 
tions observed,  but  a  similar  rock  at  Mount  Watt  is  highly 

fossiliferous. 

Metamorphic  Grit  (Ordovician). 

Locality. — Ayers  Rock,  Northern  Territory. 
Macroscopically. — A  dark,  metamorphic  grit,"^  which  on 

casual  observation  may  be,  and  has  been,  mistaken  for  an 
eruptive  rock,  the  large  felspars  showing  up  conspicuously 
from  the  mass  with  their  surfaces  of  cleavage.  The  quartz 

grains  are  clearly  recognised  as  derivative  ("clastic" J.  A 
black  mica,  ores  of  iron,  and  other  foreign  minerals  are 
among  the  grains.  The  rock  may  be  termed  a  greywacke 
(Grauwacke)  or  arkose.  The  aggregation  of  waterworn 
grains  of  quartz  and  felspar  (one  single  grain  of  the  rock, 
moreover,  often  consisting  partly  of  quartz  and  partly  of  fel- 

spar, stilJ  in  juxtaposition  as  orginally  in  an  igneous  rock) 
suggests  the  disintegration  of  granite. 

Microscojjically . — The  rockf  is  compact  and  composed  es- 
sentially of  quartz  and  felspar  (allothigenous),  with  addi- 

tional fragments  and  flakes  of  ores  of  iron  and  mica  (authi- 
genous  ). 

The  quartz  occurs  as  more  or  less  irregularly  rounded  and 
rolled  grains,  containing  numerous  gaseous  inclusions  in  bands 
and  streaks,  or  scattered.  Some  of  the  grains,  moreover,  ex- 

hibit a  microscopic  intergrowth  between  quartz  and  felspar. 
The  felspar  is  of  several  species.  A  typical  microcline  pre- 

dominates, and  is  often  traversed  by  narrow  parallel  streaks 
of  strongly  doubly  refracting  altered  mineral  (kaolin).  Micro- 
graphic  intergrowths  of  this  felspar,  with  quartz,  appear  to 

be  prominent,  although  the  effect  is  masked.  ''Strain  sha- 
dows" under  crossed  nicols. 

*  ''The  rock  is  a  very  indurated,  and,  to  some  extent,  altered, 
arl^ose  sandstone,  decidedly  gritty  in  parts."— Tate  and  W-att-, 
Rep.  Horn  Exped.  Centr.  Austr.,  Phys.  Geog.,  page  8. 

t  A  description  of  a  similar  rock,  by  Messrs.  Smeeth  and 
Watt,  has  appeared  in  the  lepori  of  the  Horn  Expedition,  Petro- 

logy. "Arkose"  :  No.  213,  page  83. 
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Orthoclase  is  clouded  and  strongly  ilhiininatved  under 
crossed  nicols  as  a  result  of  its  alteration. 

Plagioclase  is  subordinately  represented,  the  fragments 
being  comparatively  small.  A  dark  mica  (biotite),  in  aggre- 

gates of  curved  flakes,  is  plentiful.  It  is  very  probably  secon- 
dary,* and  occurs  interstitially.  Its  decomposition  has  pro- 

duced hematite.  Few  tiny  flakes,  apparently  white  mica,  are 
also  present. 

Ores  of  iron  are  plentiful.  Ilmenite  occurs  as  asymmetri- 
cal masses,  opaque,  and  (by  incident  light)  shows  the  imper- 
fect system  of  striation  and  characteristic  brownish  tinge.  More- 

over, this  form  is  replaced  in  parts  by  a  semi-transparent 
variety,  ''with  a  clove-brown  colour,"!  suggestive  of  mica- 

ceous titanic  iron.  Magnetite  is  also  represented  as  irregular 
patches. 

With  regard  to  the  constituents  of  this  rock  being  essen- 
tially of  grains  of  quartz,  orthoclase,  and  microcline,  it  is 

interesting  to  note  that  Dr.  C.  Chewings  has  described!  a 
granite  from  Mount  Olga  (a  sister  outcrop  to  Ayers  Rock), 
which  is  composed  almost  essentially  of  quartz,  orthoclase,  and 
microcline.  The  constituent  grains  of  the  rock  from  Ayers 
Rock,  therefore,  have  in  all  probability  been  derived  from  the 
same  granite  as  the  specimen  from  Mount  Olga.  Mount 
Olga  consists  for  the  most  part  of  a  metamorphic  conglomerate. 

EXPLANATIONS  OF  PLATES. 
Plate  XIII. 

F)fi.  1. — Mount  Conner ;  an  outlier  of  Ordovician  quartzite,  sur- 
rounded by  saltbush  flats. 

Fig.  2. — ^^jolian  erosion  ;  mushroom-shaped  outcrops  of  gneiss  in 
the  desert  north-Avest  ol  the  ]Mann  Ranges. 

Plate  XIV. 

Fig.  1. — Intrusion  of  poi^phyritic  granite  within  hornblendic 
gametiferous  schist,  south  of  Mount  Cockburn,  Mann 
Ranges. 

Fig.  2. — Ordovician  quartzit'e,  shattered  by  insoktion,  Mount Conner. 

*  Compare  Tate  and  Watt:  op.  cit.,  page  8 — "Although  once 
a  sedimentary  rock,  it  has  been  to  some  extent  altered  by  meta- 
moiT)hic  agencies,  a  small  amount  of  mica,  perhaps  of  secondary 
origin,  having  been  formed." 

t  Rosenbusch  :  Microsc.  Phys.  of  Rockmaking  Minerals  (Idd- 
ings),  1900,  page  167. 

t  Chas.  Chewings  :  Beitrage  zur  Kenntnis  der  Geologie  Stid- 
nnd  Central  Anstraliens,  Heidelberg,  1894 — "Ein  Granit  von 
Mount  Olga  (Central-Australien)  besteht  fast  ganz  aus  Quarz, 
Orthoklas,  nnd  Mikroklin."' 
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Plate  XV. 

Fig.  1. — Range  of  desert  sandstone  at  Yarmbollinna  Waterhole. 
The  bluff  consists  of  excessively  fine-grained  arena- 

ceous material,  with  nodules  of  chert  and  barytes. 
Fig.  2. — Krupp  Hill ;  a  table-hill  of  desert  sandstone  unconform- 

ably  6verlying  primary  schists. 
Plate  XVI. 

Fig.  1. — Table-hills  of  the  desert  sandstone  formation  east  of 
Indulkana. 

Fig.  2. — Talus  blocks  of  gneiss  in  Gamet  Glen,  south  of  Mount 
Edwin,  Mann  Ranges.  This  rock  is  described  in  the 
text  on  page  95. 

Plate  XVII. 

Fig.  1. — Olivine  gabbro,  Mount  Davies,  Tomkinson  Ranges. 
Fig.  2. — Garnetiterous  gneiss,  north  of  Mount  Davies,  Tomkinson 

Ranges. 
Fig.  3. — Diorite,  Indulkana. 
Fig.  4. — Epidote  rock,  Titania  Spring,  Musgrave  Ranges. 

Plate  XVIII. 

Fig.  1. — Gneiss,  Indulkana,  west  of  Krupp  Hill. 
Fig.  2.^ — Hornblendic  granite,  Glen  Ferdinand,  Musgrave  Ranges. 
Fig.  3. — Hypersthene-bearing  granulite,  north  of  Mount  Davies, 

Tomkinson  Ranges. 
Fig.  4. — Altered  augite  granite,  south  of  Giles'  West  Camp,  Mus- 

grave Ranges. 
Plate  XIX. 

Sketch  section  across  the  Mann  Ranges,  extending  south  from 
Mount  Cockburn.    Distance,  about  2^  miles. 

Plate  XX. 
Geological  sketch  map  of  the  Ayers  Ranges. 
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New  Australian  Lepidoptera. 
NO.  22. 

By  Oswald  B.  Lower,  F.E.S.  (Loud.),  etc. 

[Read  April  4,  1905.] 
PYRALIDINA. 

GALLERIAN^. 

Melissoblaptes  disema,  11.  sp. 

Female,  18  niiii.  Head,  face,  and  antennae  dark  fus- 
cous, head  sprinkled  with  whitish.  Thorax  whitish-grey, 

patagia  fuscous.  Abdomen  and  middle  legs  fuscous,  tibiae 
and  tarsi  ringed  with  whitish,  posterior  pair  suffusedly  whit- 

ish. Abdomen  dark  fuscous.  Forewings  elongate,  moderate, 
costa  nearly  straight,  arched  towards  apex,  greyish-white, 
minutely  and  irregularly  irrorated  wth  black  scales  ;  mark- 

ings blackish  ;  a  narrow  line  along  costal  edge,  from  base  to 
first  line;  a  nearly  straight,  waved,  narrow  line ^ from  costa 
beyond  one-third  to  dorsum  at  one-third  ;  a  similar  line, 
gently  curved  throughout,  from  costa  at  three-quarters  to  dor- 

sum, before  anal  angle  ;  a  row  of  spots  along  termen  and 
apical  fourth  of  costa  ;  cilia  blackish,  with  a  median  line  of 
black  scales.  Hindwings  somewhat  transparent ;  pale  grey- 

ish-fuscous, paler  on  basal  half  ;  cilia  greyish. 
Birchip,  Victoria.  One  specimen  ;  received  from  Mr.  D. 

Goudie. 
CRAMBIN^. 

•        Talis  cyclosema.  Low. 
(Talis  cyclosema,  Low.    Tr.R.S.S.A.,  p.  158,  1896; 
T.  diacentra,  Meyr.    Tr.E.S.,  Lond.,  p.  379,  1897.) 
I  have  received  this  species  from  Balaklava,  South  Aus- 

tralia, and  Birchip  (D.  Goudie),  Victoria. 

SURATTHA   HEDYSCOPA,    11.  Sp. 
Male,  female,  18,  24  mm.  Head,  palpi,  and  thorax 

ochreous-brown,  palpi  short.  Abdomen  ochreous-grey.  An- 
tennas strongly  bipectinated  throughout.  Legs  white,  tibiae 

and  tarsi  infuscated  above,  tarsi  banded  with  white ;  thorax 
and  abdomen  white  beneath.  Forewings  elongate,  moderate, 
costa  gently  arched,  termen  obliquely  rounded  ;  vein  6  ab- 

sent, coincident  with  7  ;  4  and  5  stalked  ;  8  and  9  stalked ; 
ochreous,  somewhat  irrorated  with  ferruginous  and  fuscous ; 
a  thick,  rather  indistinct,  irregular,  fuscous  fascia,  from  costa 
at  one-fifth  to  dorsum  at  one-quarter,  more  prominent  on 
lower  half ;  between  this  and  base  the  ground  colour  is  mixed 
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with  whitish  ;  a  rather  obscure,  strongly  waved,  oblique,  fus- 
cous fascia,  from  before  middle  of  costa  to  middle  of  dor- 

sum ;  a  very  broad  fuscous  band,  mixed  with  bluish-white 
scales,  and  containing  a  small,  clear,  white  spot,  somew.'iat 
triangular  in  shape,  near  its  anterior  edge  above  middle ; 
anterior  edge  somewhat  waved,  from  beyond  middle  of 
costa  to  beyond  middle  of  dorsum  ;  posterior  edge  dentate, 
from  five-sixths  costa  to  five-sixths  dorsum,  projecting  some- 
v/hat  below  costa  ;  a  fine  dentate  fuscous  line  along  termen  ; 
cilia  whitish,  mixed  with  some  blackish  scales.  Hindwings, 
with  vein  5  present,  fuscous  grey,  paler  and  becoming  grey  on 
basal  half  :  cilia  white,  with  a  fuscous  sub-basal  line. 

Somewhat  allied  to  termia,  Meyr.,  but  apart  from  fhe 
very  much  shorter  palpi  and  the  neural  characters  it  differs 
in  markings  ;  it  would  be  possible  to  form  a  new  genus  to 
receive  it.  One  specimen  has  vein  5  absent  in  hindwings,  in 
the  remainder,  four  in  number,  it  is  present ;  but  the  whole 
of  the  specimens  before  me  have  vein  6  of  the  forewings  ab- 

sent. The  peculiarity  with  reference  to  the  absence  or  pres- 
ence of  vein  5  of  hindwings  is  also  noticeable  in  hathroiricha. 

Low.,  vein  6,  however,  in  the  forewings  of  that  species  is  pre- 
sent. 

Broken  Hill,  New  South  Wales.  Five  specimens ;  in 
February,  at  light.  These  were  all  taken  at  the  same  lime 
and  place,  but  I  have  never  since  met  with  the  species,  al- 

though continually  collecting  in  the  same  locality. 

Platytes  poliopepla,  n.  sp. 

Female,  16  mm.  Head,  palpi,  thorax,  and  antenn.i^ 
dark  fuscous,  palpi  very  long,  darker  beneath,  abdomen 
broken,  legs  dark  fuscous.  Forewings  elongate,  moderate, 
costa  hardly  arched,  termen  oblique,  hardly  rounded :  fus- 

cous, mixed  with  dark  fuscous  ;  some  scattered,  short,  black 
streaks  and  spots  in  disc  ;  a  small,  clear  white  spot  at  two- 
thirds  from  base  in  middle,  more  or  less  surrounded  by  black- 

ish :  an  obscure  row  of  black  scales  along  termen  ;  cilia  fus- 
cous.   Hindwings  light  fuscous :  cilia  greyish-fuscous. 

An  obscure  species,  but  may  be  known  by  the  long  palpi 
and  white  spot  of  forewings. 

Melbourne,  Victoria.  One  specimen  ;  probably  taken  in 
April. 

PHYCITIN^. 

EUZOPHERODES  POLIOCRANA,  U.  Sp. 

Female,  18  mm.  Head,  thorax,  and  antennae  ashy-grey- 
whitish,  palpi  dark  fuscous,  mixed  with  whitish  beneath. 
Abdomen  dark  fuscous,  whitish  beneath.  Legs  fuscous, 
strongly  suffused  with  white.      Forewings  elongate,  rather 
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narrow  :  asliy-grey-whitisli,  mixed  with  dark  t'liscous  and blackisli  ;  whole  of  cell  filled  in  with  blackish  and  witli  a  black 
bar  at  posterior  extrei.uty  ;  a  strongly  waved,  fine,  black  line 
from  costa  towards  dorsum  at  three-quarters,  but 
not  quite  reaching  it ;  a  row  of  short,  elongate  fuscous  along 
termen,  more  or  less  preceded  by  black  inter-neural  streaks; 
cilia  fuscous,  with  two  darker  fuscous  lines.  Hindwings  semi- 
transparent  ;  pale  greyish,  mixad  with  fuscous  around  mar- 

gins ;  cilia  grey,  with  a  fuscous  basal  line. 
Broken  Hill,  New  South  Wales.  Two  specimens;  in 

March. 
Metallosticha  metallica,  n.  sp. 

Female,  10  mm.  Head  and  antennae  ochreous-fuscous. 
Palpi  and  thorax  purplish-fuscous,  thorax  shining  metallic. 
Abdomen  greyish-fuscous.  Legs  dark  purplish-fuscous,  pos- 

terior pair  greyish.  Forewings  elongate,  moderate,  termen 
gently  rounded ;  shining  metallic-purplish  fuscous ;  cilia 
purplish-fuscous.  Hindwings  greyish-fuscous,  paler  towards 
base  ;  cilia  greyish-fuscous,  with  a  darker  fuscous  line  at  base. 

Mackay  and  Townsville  (Dodd),  Queensland.  Two  speci- 
mens ;  in  December. 

Hyphantidium  hyposcopa,  n.  sp. 

Female,  10  mm.  Head,  palpi,  thorax,  antennae,  and 
abdomen  dark  fuscous.  Legs  dark  fuscous,  posterior  pair 
yellow.  Forewings  elongate,  moderately  dilated  posteriorly, 
termen  oblique;  dark  fuscous,  crossed  by  several  irregular, 
waved,  spot-like,  blackish  strigulge ;  a  broad,  slightly  curved, 
dull  whitish  fascia,  from  three-quarters  costa  to  anal  anglCj 
clearest  on  upper  half ;  indications  of  the  blackish  striguiae 
crossing  the  fascia,  but  more  pronounced  on  costa,  where  they 
form  three  or  four  cuneiform  spots  ;  ground  colour  beyond  this 
fuscous,  with  several  black  spots  irregularly  placed,  cilia  dark 
fuscous.  Hindwings  orange,  slightly  tinged  with  fuscous 
around  apex  ;  cilia  dull  orange,  becoming  fuscous  towards 
apex,  and  with  an  obscure,  fuscous  .«ub-basal  line  thfou^rh- 
out. 

At  once  recognised  by  the  orange  hindwings. 
Melbourne,  Victoria.    One  specimen  ;  in  October. 

NePHOPTERYX  HABRObTOLA,  n.  Sp. 

Male,  18  mm.  Head,  palpi,  thorax,  and  antennae  ferru- 
ginous red,  face  slightly  white.  Legs  deep  ferruginous  ̂ ^ed, 

strongly  mixed  with  fuscous,  tibiae  and  tarsi  more  or  less 
banded  with  whitish.  Abdomen  blackish,  reddish  beneath 
anteriorly.  Forewings  elongate,  moderate,  costa  gently 
arched,  termtxi  nearly  straight;     deep   reddish,  somewhat 
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purplish  and  slightly  shining ;  a  narrow,  oblique,  white 
fascia,  from  costa  at  one-quarter  to  dorsum  at  one-quarter, 
more  or  less  edged  on  either  side  with  deep  reddish  ;  a  dark 
reddish  waved  line  from  costa  at  about  two-thirds  to  just 
above  dorsum  at  three-quarters,  with  a  somewhat  lunate 
white  mark  on  anterior  edge  of  lower  extremity ;  an  obscure 
narrow  white  sub-terminal  line  from  five-sixths  costa  to  four- 
fifths  dorsum,  attenuated  on  upper  half  ;  a  row  of  elongate, 
dull  whitish  spots  along  termen  ;  cilia  reddish-ferruginous. 
Hindwings  dark  fuscous,  paler  on  basal  half  ;  cilia  greyish, 
with  a  fuscous,  sub-basal  line. 

Townsville  (Dodd)  and  Mackay,  Queensland.  Four 
specimens  ;  in  June. 

Cryptoblabes  centroleuca,  n.  sp. 

Male,  12  mm.  Head,  palpi,  antennae,  and  thorax  dark 
reddish-fuscous,  collar  whitish.  Abdomen  greyish.  Legs 
fuscous,  strongly  irrorated  with  whitish.  Forewings  elon- 

gate, rather  narrow,  reddish-fuscous,  purplish  tinged ;  a 
moderate,  oblique,  white  fascia  from  costa  at  one-third  to 
beyond  one-third  of  dorsum,  edged  posteriorly  by  twice  its 
own  width  of  deeper  ground  colour ;  a  somewhat  waved, 
oblique,  whitish  line  from  costa  at  five-sixths  to  dorsum  at 
four-fifths ;  sp^ce  between  this  and  first  fascia  finely  irrorated 
with  white,  and  with  an  obscure  fuscous  dot  in  middle,  nearer 
to  posterior  fascia  ;  a  fine,  obscure  whitish  line  before  termen  ; 
a  waved  fuscous  line  along  termen ;  cilia  reddish-purple 
mixed  with  whitish.  Hindwings  greyish,  slightly  fuscous- 
tinged  ;  cilia  greyish,  with  a  fuscous  line. 

Broken  Hill,  New  South  Wales.  One  specimen  ;  in  No- 
vember. 

Ephestiopsis  poliella,  n.  sp. 

Male,  14  mm.  Head  and  thorax  ashy-grey-whitish. 
Antennae  and  palpi  fuscous,  palpi  beneath  mixed  with  whit- 

ish. Abdomen  silvery-grey.  Legs  suffusedly  white,  tarsi 
banded  with  fuscous.  Forewings  elongate,  rather  narrow ; 
ashy-grey-whitish,  costal  half  broadly  suffused  with  white  ;  a 
rather  obscure,  oblique,  fuscous  fascia,  from  beneath  one- 
third  of  costa  to  just  beyond  one-third  dorsum,  but  not 
reaching  it :  an  obscure,  waved,  fine,  fuscous  line  from  five- 
sixths  costa  to  just  before  anal  angle,  followed  by  a  narrow, 
parallel  reddish  shade,  not  entire  ;  a  fine,  interrupted  black 
line  along  termen  ;  cilia  greyish,  with  a  fuscous,  sub-termiiinl 
line  Hindwings  greyish,  slightly  infuscated  along  termen; 
eilia  greyish,  with  a  fine,  fuscous,  sub-basal  line. 

Townsville,  Queensland.  One  specimen ;  received  from 
Mr.  F.  P.  Dodd.  I  have  also  seen  specimens  from  Cooktown, 
Queensland.    Taken  in  December. 
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HYDROCAMPIN^. 

ClUPEOSOMA  RHODEA,  11.  sp. 
Female,  18  mm.  Head,  palpi,  antennae,  thorax,  and 

abdomen  reddish-carmine,  somewhat  coppery-tinged,  basal 
half  of  palpi  beneath  snow-white.  Middle  and  posterior  legs 
ochreous,  middle  tibiae  and  tarsi  fuscous,  banded  with  white. 
Abdomen  beneath  ochreous.  Forewings  elongate-triangu- 

lar, termen  oblique,  hardly  rounded  ;  reddish-carmine,  tinged 
with  coppery  metallic  scales,  especially  along  costa ;  markings 
deep  reddish-fuscous;  a  waved,  somewhat  dentate,  line  from 
two-thirds  of  costa  to  two-thirds  dorsum  ;  an  oblique,  fine, 
waved  line  from  costa  at  four-fifths  to  dorsum,  before  anal 
angle,  with  a  strong  sinuation  outwards  in  middle ;  a  discal 
dot  above  middle,  midway  between  first  and  second  lines ;  ter- 

men suffused  with  pale  fuscous-purple,  thicker  on  upper  half ; 
cilia  orange-yellow,  basal  half  light  reddish-carmine.  Hind- 
wings  pale  yellow,  suffused  with  reddish-carmine  on  terminal 
third,  except  along  dorsum  ;  first  line  and  discal  dot  absent ; 
second  line  nearly  straight,  reddish-carmine,  from  beneath 
costa  at  about  four-fifths  to  three-quarters  across  wing  ;  a  suf- 

fused, moderate,  reddish-carmine  line  along  termen  ;  ground 
colour  between  the  two  lines  suffused  with  light  reddish-car- 

mine ;  cilia  as  in  forewings. 
Mackay,  Queensland.    One  specimen  ;  in  December. 

SCOPARIAN.^. 

SCOPARIA  PLATYMERA,  n.  Sp. 

Male,  20  mm.  Head,  palpi,  antennae,  thorax,  and  ab- 
domen fuscous,  palpi  and  thorax  beneath  white.  Abdomen 

more  or  less  ringed  with  silvery  white,  especially  beneath. 
Legs  fuscous,  strongly  infuscated  with  white,  middle  tibiae 
and  tarsi  banded  with  white.  Forewings  elongate,  moderate, 
termen  obliquely  rounded ;  whitish,  with  fuscous  markings ; 
a  basal  patch,  outer  edge  waved  from  one-sixth  costa  to  one- 
sixth  dorsum ;  a  very  broad  fascia  occupying  median  third  of 
wing,  constricted  on  lower  third,  edges  waved,  anterior  from 
about  two-fifths  of  costa  to  one-third  dorsum,  posterior  edge 
from  three-quarters  costa  to  two-thirds  dorsum,  with  a  some- 

what rounded  projection  about  middle  ;  a  fuscous  discal  dot 
in  fascia  near  posterior  edge  above  middle  ;  an  irregular  band 
along  termen,  narrowed  on  lower  half,  with  a  projection 
above  middle  ;  a  row  of  blackish  elongate  streaks  along  ter- 

men ;  cilia  grey-whitish,  barred  with  fuscous.  Hindwings  pale 
greyish,  thinly  scaled,  tinged  with  fuscous  along  termen  on 
upper  half.  Closely  allied  to  evmeles,  Meyr.,  but  differently 
coloured. 

Hobart,  Tasmania.    One  specimen. 
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TINEINA. 

CECOPHORID^. 

Pleurota  xiphochrysa,  n.  sp. 

Male,  14  mm.  Head  ochreous.  (Palpi  broken.)  Thorax 
and  abdomen  dark  fuscous.  Antennae  fuscous.  Legs  dark 
fuscous,  jDosterior  pair  obscurely  banded  with  ochreous.  Fore- 
wings  elongate,  moderate,  costa  gently  arched,  termen 
obliquely  rounded  ;  pale  yellow,  darker  along  costa,  more  or 
less  mixed  with  fuscous  :  an  obscure  fuscous  sub-costal  streak 
near  base  ;  a  moderately  thick,  well-defined,  blackish  streak 
along  dorsum,  edged  above  throughout  by  a  streak  of  brighter 
orange-yellow,  from  base  to  anal  angle  ;  faint  indications  of 
a  narrow  streak,  near  and  parallel  to  termen ;  cilia  fuscous. 
Hindwings  and  cilia  dark  fuscous. 

Perhaps  nearest  rallizona,  Meyr.,  but  amongst  the  yel- 
low-winged species  it  is  easily  separated  by  the  dark  fuscous 

cilia  of  both  wings. 
Stawell,  Victoria.      One  specimen;  (?  in  October). 

Pleurota  perisema,  n.  sp. 

Female,  14  mm.  Head  and  palpi  ochreous-yellow,  second 
joint  of  palpi  externally  fuscous,  terminal  joint  fuscous. 
Thorax  light  fuscous.  Abdomen  greyish-fuscous,  segmental 
margins  whitish.  Legs  greyish,  anterior  pair  slightly  infus- 
cated.  Forewings  elongate,  moderate,  costa  gently  arched, 
termen  obliquely  rounded  :  pale  yellow  ;  a  moderately  thick, 
fuscous  streak  along  dorsum,  from  base  to  near  anal  angle, 
alternated  towards  base,  but  gradually  becoming  dilated  pos- 

teriorly, and  with  a  projecting  tooth  on  upper  edge  at  about 
three-fifths  ;  an  inwardly  oblique  ferruginous  fascia  from  just 
beneath  costa  at  about  two-thirds  to  termen  immediately 
above  anal  angle,  leaving  a  space  of  ground  at  anal 
angle ;  space  between  the  ferruginous  fascia  and 
termen  more  or  less  wholly  irrorated  with  pale  ferruginous, 
except  beneath  costa  ;  cilia  yellowish  (imperfect). 

Distinct,  by  the  outwardly  oblique  ferruginous  fascia ;  in 
most  of  the  other  described  species  the  markings  are  inwardly 
oblique. 

Tasmania  (?  Hobart).    One  specimen  :  in  January. 

Borkhausenia  zophosema,  n.  sp. 

Male,  18  mm.  Head,  palpi,  antennae,  and  thorax  fus- 
cous, palpi  mixed  with  grey-whitish  beneath,  except  at  base ; 

antennal  ciliations,  1,  with  strong  pecten.  Abdomen  fus- 
cous. Legs  greyish,  banded  with  fuscous,  posterior  pair 

greyish,  mixed  with  blackish.    Forewings  elongate,  moderate, 
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costa  gently  arched,  termen  obliquely  rounded ;  2  and  3 
stalked,  from  just  before  angle;  7  and  8  stalked,  7  to  costa; 
dark  fuscous,  with  blackish  markings  ;  a  moderate,  well-de- 

fined, rather  suffused  spot  at  base,  reaching  dorsum  ;  a  suf- 
fused spot  in  middle  at  one-fifth  from  base  ;  a  second,  just 

below,  joining  first :  a  spot  in  middle  of  cell,  and  one  or  two 
others  at  end  of  cell ;  an  obscure  curved  series  of  small  dots 
from  beneath  costa  at  three-quarters  to  dorsum  before  anal 
angle :  cilia  dark  fuscous,  mixed  with  some  black  scales. 
Hindwings  with  3  and  4  from  a  point,  5  widely  remote  from 
4  at  base  :  pale  fuscous,  paler  at  base  ;  cilia  grey,  with  a  fus- 

cous sub-basal  line. 
Could  easily  be  mistaken  for  Ejilecliria  i)J/ofi7iopis,  Low., 

to  which  it  has  considerable  superficial  resemblance,  but  the 
neural  characters  are  very  reliable  points  of  distinction. 

Broken  Hill,  New  South  Wales.  One  specimen  ;  in 
August. 

Macrobathra  gastroleuca,  n.  sp. 

Female,  14  mm.  Head,  palpi,  and  thorax  greyish,  ter- 
minal joint  of  palpi  fuscous.  Antennae  white,  strongly  annu- 

lated  with  fuscous.  Abdomen  dark  fuscous,  sharply  white 
beneath.  Legs  whitish,  anterior  and  middle  pair  mixed  with 
fuscous.  Forewings  elongate,  moderate,  lanceolate ;  white, 
dorsal  half  greyish-tinged  ;  termen  more  or  less  thickly  strewn 
with  ferruginous  scales,  more  pronounced  at  apex  and  anal 
angle,  where  they  become  suffused  into  dorsal  colour  ;  cilia 
greyish-fuscous.  Hindwings  fuscous  ;  cilia  greyish,  becoming 
ochreous  on  costa  and  upper  half  of  termen. 

This  species  departs  from  the  general  colouring  and 
markings  of  the  group  previously  described,  and  is  easily 
determined  by  the  white  ground  colour  and  ferruginous  scales 
along  termen. 

Broken  Hill,  New  South  Wales.  One  specimen  ;  in  No- 
vember. 

Paratheta  cyclozona,  n.  sp. 

Male,  14  mm.  Head  ochreous- white.  Thorax  whitish, 
anteriorly  fuscous.  Palpi  and  antennae  fuscous,  second  joirjt 
of  palpi  with  a  fuscous  apical  ring.  Abdomen  and  legs 
greyish,  tarsi  obscurely  banded  with  fuscous.  Forewings 
elongate,  moderate,  costa  gently  arched,  termen  strongly 
oblique  ;  white,  very  minutely  irrorated  with  fuscous  around 
the  margins  ;  the  irroration  tends  to  accumulate  more  densely 
along  costa  from  base  to  two-thirds,  and  forms  a  more  or  less 
developed  costal  streak ;  a  well-defined,  moderate,  slightly 
outwardly  curved  dark  fuscous  transverse  fascia,  from  about 
two-thirds  of  costa  to  two-thirds  dorsum,  but  not  reaching  it ; 
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a  small  fuscous  dot  on  fold,  above  anal  angle,  and  another 
obscure,  at  end  of  cell ;  cilia  ashy-grey-whitish.  Hindwings 
light  fuscous  ;  cilia  fuscous,  at  base  greyish. 

At  once  known  by  the  curved  fuscous  fascia. 
Duaringa,  Queensland.    One  specimen ;  in  January. 

XYLORYCTID^. 

Cryptophaga  aglaodes.  Low. 

(Tr.R.S.S.A.,  p.  171,  1893.) 
Male,  38  mm.      I  have  received  from  Mr.  S.  Angel  the 

male  of  this  species.      In  colour  and  markings  it  does  not 
differ  from  the  female ;  the  antennal  pectinations  are  about 
1 J ;  this  is  a  similar  character  to  that  observed  in  sarcinota, 

Meyr.  (to  which  this  species* is  mostly  allied),  but  is  easily 
separated  from  that  species  by  the  totally  different  colouring, 
shorter  terminal  joint  of  palpi,  and  absence  of  double  black 
dot  on  forewing,  which  is  conspicuous  in  mrcinota. 

The  male  was  taken  by  Mr.  Field  at  Tennant's  Creek, 
Central  South  Australia,  and  the  female  (type)  at  Arthurton, 

Yorke's  Peninsula,  South  Australia. 
Cryptophaga  Blackburnii,  Low. 

(Tr.R.S.S.A.,  p.  15,  1892  ;  Xylorycta  neomorpha,  Turn,  Ann. 
Queens.  Mus.,  p.  13,  1897.) 

I  have  recently  taken  the  male  of  this  species  at  Broken 

Hill,  which  is  precisely  in  accordance  with  Dr.  Turner's 
description  of  neomorpha.  The  type  (female)  was  taken  at  Port 
Lincoln,  South  Australia. 

Hypertricha  stenadelpha,  n.  sp. 

Female,  20  mm.  Head,  palpi,  and  thorax  cinerous  grey- 
whitish,  second  joint  of  palpi  fuscous  at  apex,  terminal  joint 
nearly  half  of  second,  acute.  Antennse  fuscous,  obscurely 
annulated  with  white.  Abdomen  dull  silvery-grey,  segmental 
margins  dull  reddish.  Legs  cinerous-grey-whitisli,  anterior 
coxae  whitish,  posterior  legs  greyish.  Forewings  elongate, 
moderate,  costa  gently  arched,  termen  strongly  oblique ;  7  and 
8  coincident ;  cinerous-grey-whitish  ;  a  streak  of  white  along 
fold  from  base  to  end  of  cell,  containing  an  oblique  fuscous 
patch  in  middle,  and  two  or  three  fuscous  dots  on  upper 
half  at  and  near  extremity ;  cilia  cinerous-grey-whitish, 
terminal  half  grey-whitish  ;  hindwings  pale  grey-whitish, 
somewhat  fuscous  tinged  around  apex  ;  cilia  grey,  with  a  fus- 

cous basal  line. 
Bears  a  striking  resemblance  to  Procometis  tetraspora 

Low.,  but  the  resemblance  is  superficial  only  ;  the  neuration  of 
the  forewings  is      specific  distinction.    Although  the  termi- 
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luil  joint  of  palpi  is  somewhat  longer  than  the  characters  of 

Hi/perfrlr/Kt,  that  is,  one-quarter  of  second,  1  scarcely  con- 
sider it  necessary  to  erect  a  new  genus  for  its  reception,  but 

should  the  male  show  additional  characters  there  may  be  some 
justification  for  doing  so. 

Broken  Hill,  New  South  Wales.  One  specimen ;  in 
March. 

ELACHISTID^. 
COLEOPHORA,  Hb. 

AntennjK  four-fifths,  porrected  in  repose,  often  thickened 
with  scales  towards  base,  in  male  simple,  basal  joint  long^ 
usually  with  rough  scales  or  projecting  tuft.  Labial  palpi, 
long,  recurved,  second  joint  more  or  less  roughened  or  tufted 
towards  apex  beneath,  terminal  shorter,  acute.  Posterior 
tibiae  rough-haired.  Forewings  with  costa  often  long-haired 
beneath  ;  lb  furcate,  4  sometimes,  5  absent,  6  and  7  con- 

nate or  stalked,  7  to  costa,  8  absent.  Hindwings  two-thirds, 
linear-lanceolate  ;  cilia  3-4  transverse  veins  sometimes  partly 
absent,  4  usually  absent,  6  and  7  closely  approximated  or 
stalked. 

COLEOPHORA  OCHRONEUIIA,  Low. 

(Phitella  ochronenra,  Low.,  Tr.R.S.S.A.,  p.  59,  1897.) 
Semaphore,  South  Australia. 

CoLEOPHORA  PUDICA,  n.  Sp. 
Male,  16,  18  mm.  Head,  palpi,  thorax,  antennae,  legs, 

and  abdomen  snow-white  ;  base  of  palpi,  antennae,  and  thorax 
beneath  faintly  ochreous-tinged.  Forewings  elongate-lanceo- 

late :  snow-white,  veins  very  faintly  outlined  with  pale  fus- 
cous, not  perceptible  in  some  species  ;  cilia  white.  Hindwings 

and  cilia  snow-white. 
Differs  from  ochronenra  by  its  smaller  size,  white  ground 

colour,  and  absence  of  ochreous  streaks.  This  genus  has  not 
been  previously  recorded  from  Australia,  but  is  numerously 
represented  in  Europe,  Asia,  and  North  America.  Mr.  Mey- 
rick,  to  whom  specimens  were  submitted,  mentions  that  the 
different  species  are  very  difficult  to  distinguish  unless  the 
larval  habits  are  known  ;  the  larvae  when  very  young  are  leaf 
miners,  but  afterwards  inhabit  a  portable  case ;  attaching  this 
to  the  leaf  or  seed  vessel  on  which  it  feeds,  it  bores  into  the 
interior  ;  in  leaves  a  pale  blotch  is  usually  produced,  with  a 
round  hole  in  one  membrane,  which  distinguishes  the  mines 
of  this  genus  from  all  others.  I  know  nothing  of  the  larval 
habits  of  either  of  the  above  species ;  they  were  taken  at 
light. 

Broken  Hill,  New  South  Wales.  Nine  specimens ;  in 
April. 
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PLUTELLID^. 

Glyphipteryx  calliscopa,  n.  sp. 

Male,  12  mm.  Head  and  thorax  brownish-fuscous. 
Palpi,  antennae,  and  abdomen  fuscous,  palpi  ringed  vvith 
white.  Abdomen  beneath  ochreous-white.  Legs  fuscous, 
ringed  with  white.  Forewings  elongate,  moderate,  costa 
gently  arched,  termen  rounded,  sinuate  beneath  apex  ;  brown- 
ish-ochreous,  with  greenish-metallic  markings ;  a  moderate, 
oblique  fascia  from  one-third  costa  to  before  middle  of  dor- 

sum, and  other  similar  fascise  between  this  and  two-thirds,  all 
more  or  less  interrupted,  first  reaching  to  fold,  broken  in 
middle,  blackish  posteriorly ;  second  reaching  half  across 
wing,  becoming  black  at  extremity,  and  there  almost  meeting 
first  ;  third  curved  outwards,  reaching  dorsum,  more  or  less 
broken  in  middle  ;  a  similar  fascia  starting  from  an  ochreous 
spot  on  costa  at  three-quarters  to  anal  angle  ;  below  this  and 
previous  fascia  are  about  six  strongly  defined  black  longitudi- 

nal streaks,  the  middle  one  smallest :  a  similar  fascia  starting 
from  an  ochreous  spot  and  ending  on  siniiation  on  termen  ; 
cilia  ochreous-white,  at  apex  fuscous,  with  a  blackish  basal 
line  throughout.    Hindwings  and  cilia  dark  fuscous. 

Melbourne,  Victoria.    One  specimen  ;  in  November. 

Glyphipteryx  perimetalla,  n.  sp. 

Female,  12  mm.  Head  and  thorax  ochreous-fuscous. 
Antennae  and  palpi  fuscous.  Legs  ochreous,  posterior  pair 
grey.  Abdomen  grey-whitish.  Forewings  elongate,  mode- 

rate, costa  gently  arched,  termen  rounded  ;  ochreous,  with 
golden-metallic  markings,  very  slightly  edged  with  fuscous  ;  a 
narrow,  somewhat  cuneiform  sub-costal  streak,  frm  base  to 
one-third,  narrowed  towards  base :  i  second  similar  streak 
along  fold,  terminating  below  first  costal  streak  ;  three  some- 

what oblique  nearly  equi-distant  moderate  costal  streaks  ;  first 
from  costa  beyond  one-third  to  jucit  above  fold  ;  second  from 
middle  of  costa  to  middle  of  dorsum  :  third  from  about  two- 
thirds  costa  to  anal  angle  :  a  narrow  streak  from  apex,  con- 

tinued along  termen,  but  not  reaching  anal  angle  ;  a  short 
streak  on  costa,  between  third  and  last  mentioned  streak,  all 
streaks  more  or  less  ochreous,  whitish  on  costa  ;  cilia  ochreous, 
terminal  half  greyish,  with  a  fuscous  median  line.  Hind- 
wings  and  cilia  whitish-grey. 

Somewhat  allied  to  ci/anorhalca ,  Meyr.,  but  differs  irom 
that  and  the  allied  species  by  the  absence  of  any  black  mark- 

Stawell,  Victoria.    One  specimen  ;  in  November. 
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PllUYGANOSTOLA   MACKANTHA,   11.  Sp. 

Male,  11  111111.  Head,  palpi,  thorax,  antennae,  abdomen, 
and  legs  dark  fuscous,  face  white,  palj^i  tufted,  mixed  with 
whitish  beneath.  Legs  ringed  with  whitish.  Forewings 
elongate,  moderate,  costa  gently  arched,  apex  somewhat 
pointed,  termen  very  oblique  ;  dark  fuscous,  with  ochreous- 
whitish  and  metallic  markings,  more  xtr  less  blackish  mar- 

gined ;  a  well-marked  streak  along  fold  from  base  to  just  be- 
fore anal  angle ;  six  outwardly  oblique  fascia,  becoming 

metallic  below  costa  ;  first,  from  before  costa  at  one-third, 
reaching  one-third  across  wing  ;  second,  from  costa  at  two- 
fifths,  reaching  nearly  half  across  wing  ;  third  from  before 
two-thirds  to  just  beyond  termination  of  dorsal  streak,  with 
an  extra  metallic  dot  below  extremity  ;  a  small  sub-costal  dot 
just  beyond  ;  fourth,  from  three-quarters  costa  reaching  more 
than  half  across  wing  ;  fifth  and  sixth  short,  close  together  and 
similar,  on  costa  at  five-sixths  ;  an  interrupted  metallic  streak 
along  termen  ;  a  round  black  dot  at  apex,  containing  a  metallic 
spot  on  lower  edge ;  cilia  whitish,  basal  half  blackish,  and 
with  an  elongate  black  apical  tooth.  Hindwings  and  cilia 
dark  fuscous. 

Gisborne,  Victoria.    One  specimen  ;  in  October. 

SiMAETHIS  HYPOCALLA,  n.  Sp. 

Female,  10  mm.  Head,  palpi,  thorax,  antennae,  legs,  and 
abdomen  fuscous,  palpi  ringed  with  white,  antennge  ringed 
with  whitish,  and  whitish  beneath,  abdomen  whitish  beneath, 
coxae  whitish,  tibiae  and  tarsi  ringed  with  whit- 

ish. Forewings  rather  broad,  costa  gently  arched, 
termen  rounded  ;  dark  fuscous,  minutely  irrorated 
obscurely  with  whitish,  which  forms  about  five  transverse, 
fascia-like  series  ;  four  large  black  spots  along  termen,  lower 
two  larger  and  occupying  lower  two-thirds,  each  with  a  pur- 

plish-metallic spot  in  middle ;  cilia  fuscous,  basal  third 
darker.  Hindwings  dark  fuscous  ;  a  large  dull  whitish  black- 
centred  spot  in  cell ;  a  narrow,  transverse,  dull  whitish  line 
from  five-sixths  costa  to  anal  angle  ;  a  narrow,  bright  violet- 
metallic  line  just  below  ;  cilia  dark  fuscous,  basal  half  darker, 
terminal  half  white,  irregularly  chequ'^red  with  fuscous. 

Recalls  Chnrejith  in  appearance,  but  the  palpi  being 
without  a  tuft  I  prefer  to  place  it  in  Simaefhis.  Probably  the 
male  may  show  some  additional  characters  suflacient  to  war- 

rant forming  a  new  genus  for  its  reception.  The  violet- 
metallic  line  of  hindwings  is  a  special  character. 

Mareeba,  Queensland.  One  specimen  ;  in  April.  I  have 
een  a  specimen  from  New  Guinea. 
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TINEID^. 

COMODICA  DECASPILA,  n.  Sp. 

Male,  female,  12,  20  mm.  Head,  palpi,  and  thorax 
snow-white,  palpi  blackish  at  base,  externally  and  beneath, 
thorax  with  a  narrow  blackish  anterior  band,  antennae  fus- 

cous, basal  joint  white,  fuscous  beneath.  Abdomen  greyish. 
Legs  white,  broadly  banded  with  black,  anterior  pair  wholly 
blackish  beneath.  Forewings  elongate,  moderate,  costa 
gently  arched,  termen  oblique :  an  elongate,  transparent 
patch  near  base;  snow-white,  with  black  markings;  ten  spots, 
arranged  as  follows :  — Four  oblique,  equi-distant,  on  costa, 
first  basal  ;  four  at  five-sixths,  reaching  one-quarter  across 
wing  :  four  others,  similar,  on  dorsum,  apices  pointed,  first  at 
base  ;  fourth  at  anal  angle,  the  second  one  hardly  traceable 
and  hardly  reaching  dorsum  ;  two  in  middle  of  wing,  ovoid, 
before  and  beyond  middle  ;  indications  of  another  on  termen 
beneath  apex  ;  cilia  white,  becoming  blackish  at  base  on  mark- 

ings. Hindwings  pale  fuscous ;  cilia  grey,  becoming  white 
around  apex. 

Cooktown,  Queensland.    Two  ̂ ^pecimens  ;  in  December. 

COMODICA  EPISPORA,  n.  Sp. 

Female,  18  mm.  Head  and  palpi  whitish,  faintly 
ochreous  tinged,  palpi  at  base  beneath  dark  fuscous.  An- 

tennae fuscous.  Thorax  dark  ferruginous-ochreous,  patagia 
paler.  Abdomen  ochreous,  banded  with  dark  fuscous.  Legs 
ochreous,  irregularly  banded  with  fuscous.  Forewings  elon- 

gate, moderate,  costa  gently  arched,  termen  obliquely  rounded  ; 
3  and  4  coincident,  7  and  8  coincident,  to  costa,  lower  fork  cf 
vein  1  obsolete  ;  deep  ferruginous-ochreous,  with  whitish  mark- 

ings ;  a  rather  broad,  transverse  fascia,  from  near  base  of  costa 
to  base  of  dorsum,  slightly  angulated  below  costa  ;  a  rather 
large  spot  on  costa  beyond  middle,  and  a  smaller  one  midway 
between  fascia  and  last  mentioned  spot ;  a  large  spot  on 
middle  of  dorsum  ;  a  small  spot  on  dorsum  before  anal  angle ; 
a  suffused  spot  below  middle  of  termen  ;  cilia  yellowish-orange, 
basal  half  ferruginous-fuscous.  Hindwings  with  veins  5  and 
6  stalked,  6  to  costa ;  dark  fuscous  ;  cilia  yellowish-orange. 

Mackay,  Queensland.  One  specimen  ;  taken  on  a  fence 
in  December. 

COMODICA  CITHINOPA,  U.  Sp. 

Male,  female,  12,  14  mm.  Head,  palpi,  and  thorax 
white,  palpi  mixed  with  ochreou.s  and  fuscous  beneath,  thorax 
with  a  narrow  orange  anterior  margin.  Antennae  fuscous. 
Abdomen  greyish,  beneath  ochreous.  Legs  ochreous,  banded 
above  with  fuscous.      Forewings  elongate,  moderate,  termen 
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obliquely  rounded  ;  bright  orangc-ochreous  ;  markings  whitish, 

rather  obscure  ;  four  equi -distant  fuscous  s})ots  on  costa  be- 
tween one-sixth  and  three-quarters  ;  two  oblique  fascije  from 

one-quarter  and  middle,  reaching  two-thirds  across  wing,  and 

thence  meeting  a  thick  streak  along  dorsum  from  base  to  two- 

thirds  ;  a  moderate  spot  on  costa  before  three-quarters  ;  an  ob- 
scure spot  on  costa  near  apex  ;  cilia  citron-yellow,  mixed  with 

light  ferruginous.  Hindwings  fuscous  ;  cilia  fuscous,  around 

apex  and  upper  half  of  termen  greyish-ochreous. 
Mackay,  Queensland.  Two  specimens ;  in  November. 

Mr.  Dodd  has  sent  me  several  specimens  taken  at  Towns- 
ville,  Queensland. 

This  may  prove  to  be  a  variety  of  the  previous  species, 
but  it  presents  such  a  different  appearance  as  to  justify  me 
in  giving  it  a  distinctive  name. 

Tinea  tetraspila,  n.  sp. 

Male,  8  mm.  Head  ochreous.  Thorax,  palpi,  antennae, 
abdomen,  and  legs  dark  fuscous.  Forewings  elongate,  mode- 

rate, costa  gently  arched,  termen  obliquely  rounded ;  dark 
fuscous,  coppery  tinged  and  somewhat  shining ;  markings 
ochreous-yellow  ;  a  moderate  quadrate  spot  on  dorsum  at  one- 
third  ;  a  second,  similar,  but  smaller,  on  dorsum  before  anal 
angle;  a  third,  obscure,  on  costa  at  two-thirds;  a  fourth,  ob- 

scure and  small,  on  costa  near  apex ;  cilia  dark  fuscous. 
Hindwings  elongate-lanceolate ;  fuscous,  somewhat  coppery 
shining ;  cilia  fuscous. 

Probably  nearest  tetropa,  Meyr.,  but  widely  distinct. 
Parkside,  South  Australia.  Gisborne,  Victoria.  Three 

specimens ;  in  October  and  November. 

Ereunetis  streptogramma,  n.  sp. 

Female,  8  mm.  Head,  palpi,  antennae,  thorax,  and  legs 
pale  whitish-ochreous.  Abdomen  greyish-ochreous.  Fore- 
wings  elongate,  rather  narrow,  termen  obliquely  rounded ; 
pale  ochreous,  with  fuscous  markings  ;  six  outwardly  oblique 
streaks  from  costa ;  first  at  base,  spot-like ;  second  at  one- 
sixth,  larger;  third  before  middle,  very  oblique,  hardly  reach- 

ing one-third  across  wing ;  fourth  beyond  middle,  similar ; 
fifth  and  sixth  small,  between  five-sixths  and  apex  ;  last  three 
more  or  less  connected  by  a  thick,  longitudinal  streak,  which 
is  continued  to  below  apex ;  a  moderately  thick  streak  along 
dorsum  from  base  to  three-quarters,  with  about  five  projec- 

tions on  upper  edge,  third  anteriorly  oblique  and  nearly  reach- 
ing second  costal  spot ;  a  fine  line  along  termen,  not  quite  con- 

nected with  dorsal  streak ;  cilia  ochreous.  Hindwings  fus- 
cous ;  cilia  fuscous. 
Duaringa,  Queensland.    One  specimen  ;  in  December. 
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Notes  on  South  Australian  Decapod  Crustacea. 
PART  11. 

By  W.  H.  Baker. 

[Read  May  2,  1905.] 
Plates  XXI.  to  XXIV. 

The  following  paper  is  a  study  of  a  group  of  Maioid  crabs 
or  O.iyrhyncha.  The  first  four  species  and  one  variety  belong 
to  the  genus  Halimus,  found  on  our  coast,  two  of  which,  H. 
krvis,  Haswell,  and  //.  truncatipes,  Miers,  are  important  on 
account  of  their  usual  large  size  and  frequency  of  occurrence, 
and  which,  as  far  as  my  knowledge  goes,  have  never  been 
figured;  one,  //.  tinnidus,  Dana,  a  figure  of  which  is  to  be 
found  in  another  connection,  in  Kongl.  Svenska  Vetenskaps 
Akademiens  Handlingar,  Band  23,  Plate  ii.,  fig.  6,  a  notable 
variety  of  this  species,  which  I  have  described  in  detail ;  and 
another  which  is  here  described  for  the  first  time.  The  others 
belong  to  different  genera. 

In  Professor  Haswell's  catalogue  of  Australian  Crustacea 
the  first  three  species  are  described  ;  but  there  are  several 
points  of  difference  which  I  would  like  to  set  forth  which  are 
scarcely  mentioned  by  the  above  authors. 

The  definition  of  the  genus  given  by  Miers  in  his  classifi- 
cation of  Maioid  Crustacea,  Jnl.  Lin.  Soc.  vol.  xiv.  p.  646, 

runs  thus  :  — ''Carapace  sub-triangular,  with  lateral  marginal 
spines.  Three  spines  above  the  eye.  Merus  joint  of  the  outer 
maxillipeds  somewhat  auriculated  and  produced  at  its  antero- 
external  angle.  Anterior  legs  in  the  male  enlarged,  palm 
slightly  compressed.  Ambulatory  legs,  with  the  penultimate 
joint  more  or  less  flattened  and  dilated  towards  its  distal  end. 
Type,  Haliwu.'^  auritus,  Latreille.  This  genus  establishes  a 
transition  to  the  Maiidae." 

In  the  species  of  this  genus  under  consideration  the 
structure  of  the  orbital  region  may  first  attract  attention  as 
of  importance,  especially  when  compared  with  th^e  corres- 

ponding parts  of  some  members  of  other  genera  of  the  family 
Maiidae,  with  which  the  relationship  of  Halimus  is  undoubt- 

ed ;  to  mention  some  genera,  viz.,  Maia,  Chlorinodes ,  Micip- 
pa,  Schizophrys,  Parawithrax,  and  others,  in  which,  while 
the  lower  margin  of  the  orbit  is  usually  very  incomplete, 
being  partially  formed  by  the  basal  joint  of  the  antenna,  the 
upper  is  divided  into,  first,  a  short,  usually  thickened  arcu- 

ate portion  immediately  above  the  socket  of  the  eye  peduncle, 
and  posteriorly  to  this  usually  two  spines — or  more  or  less 
spiniform  processes— the  more  posterior  one  of  which  is  on  a 
slightly  lower  level.      This  I  take  to  be  the  true  post-ocular 
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spine,  rej)rcseiitiiig  the  posterior  ()r  outer  angle  of  the  orbit  ; 
the  preceding  one  T  have  called  the  intermediate  spine  of  the 

upper  orbital  margin.  In  l'<(r<n)iif]i ni.r,  Sr/i izophrys,  etc., 
these  parts  are  well  shown,  but  have  become,  as  it  were, 
squeezed  together  to  form  a  more  complete  orbit ;  but  in  the 
species  of  1/ (til nuts  under  consideration  the  spines  are  dis- 

tant, the  posterior  portion  of  the  orbit  being  a  widely  open 
space. 

Within  the  genus  itself  the  arrangement  of  these  parts 
is  useful  for  classification,  the  anterior  arcuate  portion  being 
spiniform,  dentiform,  tuberculate,  or  merely  rounded  at  the 
anterior  or  posterior  end,  and  the  two  succeeding  spines  in 
different  degrees  of  development   and  relationship. 

If  Clilorivodes  coppingeri ,  Haswell,  be  examined,  these 
parts  will  be  seen  to  be  much  exaggerated  in  shape. 

Also,  in  the  interocular  space  on  each  side,  near  the  orbital 
margin  above,  there  is  in  these  species  of  I/al/niif.^  a  tubercle 
with  a  more  or  less  distinct  ridge  extending  from  it  on  to^  the 
rostral  horn  ;  these  elevations  are  supplied  plentifully  with 
the  curled  corneous  bristles  so  much  in  evidence  amongst 
these  crabs.  In  the  same  species  of  Chlorinodes  mentioned 
above  this  ridge  is  very  distinct :  it  is  also  shown  in  Pnra- 
771  it h rax  and  others. 

Again,  in  the  species  of  Hali/mn^  under  consideration  a 
more  or  less  papilliform  tubercle  is  situated  on  the  sub- 

hepatic region ;  in  B .  friincatipes  this  is  somewhat  anvil- 
shaped  and  very  distinctive. 

In  the  cardiac  region  of  HoUnni^  are  usually  seen  a  pair 
of  tubercles  showing  a  tendency  to  coalesce,  represented  in 
the  species  of  Glilorinod es  again  by  a  lamellar,  bifid  struc- 

ture which  is  very  prominent. 
Lastly,  in  these  allied  species,  the  chelipeds  of  the  males 

are  subject  to  great  variation  as  to  size,  their  enlargement 
apparently  taking  place  well  on  in  the  life  of  the  animal,  as 
in  some  specimens  they  scarcely  exceed  those  of  the  female.  I 
would  instance  the  case  of  Leptomithrax  sjiinnlosvs,  Haswell, 
where  certain  males — doubtless  adults*  on  account  of  size 
and  being  covered  by  much  of  the  usual  foreign  matter — 
have  the  chelipeds  little  if  at  all  exceeding  in  size  and  shape 
those  of  the  female,  while  in  others  they  are  massive,  with 
the  fingers  very  unsymmetrical.  In  Schizophrys  aspera  some- 

what similar  conditions  obtain. 
In  these  four  species  of  Balimvs  the  normal  chelipeds 

scarcely  differ ;  in  all,  the  hands  become  slightly  narrower 
distally  in  the  vertical  direction,  and  are  more  or  less  pro- 

vided with  scattered  punctations,  from  which  fasciculi  of 
hairs  arise. 
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The  following  points,  therefore,  are  common  to  the  four 
species :  — The  carapace  is  sub-pyriform,  more  or  less  acutely 
pointed  medianly  on  the  posterior  border,  convex,  usually 
more  depressed  anteriorly  than  posteriorly  ;  the  rostral  horns 
are  well  developed  and  divergent  and  usually  curved  out- 

wards ;  the  posterior  part  of  the  orbit  is  widely  open,  the 
upper  margin  consists  of,  first,  an  anterior  portion  forming 
an  arch  over  the  socket  of  the  eye-peduncle,  spined  or  pro- 

jecting each  end  ;  second,  an  intermediate  spine  more  or  less 
distant  from  the  posterior  end  ;  and  third,  a  strong,  post-ocu- 

lar spine,  usually  pointing  forwards,  and  distant  from  the 
intermediate  spine  at  a  lower  level. 

The  lateral  spines  of  the  carapace  are,  viz.,  one  on  the 
hepatic  region,  and  three  on  the  branchial,  the  most  posterior 
of  which  approaches  nearer  the  middle  of  the  carapace. 

The  basal  antennal  joint  has  a  strong  spine  at  the  exter- 
nal distal  angle,  and  usually  a  small  one  at  the  internal 

angle.  There  is  a  small  conical  tubercle  close  to  the  base  of 
this  joint,  on  the  outer  side,  usually  tipped  with  hairs. 

The  external  maxillipeds  have  the  ischium  joint  with  its 
internal  distal  angle  very  much  produced  above  the  trans- 

verse line.  The  merus  joint,  inverted-triangular  in  shape,  is 
rounded  and  produced  at  its  external  distal  angle  partially 
covering  the  end  of  the  exopod,  truncate,  and  the  margin 
insinuate  at  the  internal  angle  ;  the  ends  of  the  margin  thus 
defined  are  acute  or  spined,  the  following  joint  originating 
close  to  the  outer  (or  upper)  end  of  this  margin. 

Sub-hepatic  and  pterygostomial  regions  each  with  a  more 
or  less  conical  tubercle. 

Chelipeds  usually  rather  weak  in  the  females  and  in  some 
males,  in  others  much  enlarged,  with  the  fingers  widely  gap- 

ing, but  not  unsymmetrical.  The  merus  has  a  spine  at  the  dis- 
tal end  above.    The  carpus  is  strongly  keeled  in  the  males. 
Ambulatory  legs  long,  becoming  successively  shorter  be- 

hind, the  joints  mainly  cylindrical,  the  ischium  joints  each 
with  a  small  conical  tubercle  below  at  the  distal  end,  the 
penultimate  joints  more  or  less  expanded  towards  their  distal 
ends,  the  expansions  usually  becoming  wider  on  the  more  pos- 

terior legs.  The  dactyli  curved,  sharp,  with  two  rows  of 
small  teeth. 

Pleon  seven-jointed  in  the  males,  the  fourth,  fifth,  and 
sixth  coalesced  in  the  females. 

The  species  of  this  genus  are,  as  in  other  Maioid  genera, 
well  supplied  with  more  or  less  curved  corneous  bristles 
springing  in  groups  usually  from  the  tubercles,  rostral  horns, 
etc.,  and  also  from  the  ambulatory  legs.  These  are  used  for 
the  attachment  of  foreign  substances  for  purposes  of  obscura- 
tion. 
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The  genus  may  be  brielly  characterised  in  the  following 
manner :  -  - 

Family  Maiida':.  lInocoWi<!ko^e. 
Genus  tialimus,  Latr-ille,. 

Carapace  sub-pyriform,  more  or  less  acutely  pointed 
medianly  on  the  posterior  border. 

Rostral  horns  divergent,  and  sometimes  depressed. 
Orbits  incomplete,  especially  below. 
A  large  lateral  spine  on  the  hepatic  region. 
Three  lateral  spines  on  the  branchial  region. 
The  basal  antennal  joint  with  a  spine  on  its  external  dis- 

tal angle. 
The  external  maxillipeds  with  the  ischium  joint  much 

produced  at  its  internal  distal  angle,  the  merus  joint  rounded 
and  produced  at  its  external  distal  angle,  truncate  at  the  in- 

ternal angle. 
Sub-hepatic  and  pterygostomial  regions  each  with  a  more 

or  less  conical  tubercle. 
Chelipeds  usually  weak  in  the  females  and  some  males ; 

in  other  males  much  enlarged. 
Ambulatory  legs  long,  the  joints  cylindrical,  except  the 

propodi,  which  are  more  or  less  expanded  towards  their  dis- 
tal ends. 

Pleon  seven-jointed  in  the  males. 

tialimus  loevis,  Haswell.    PI.  xxi.,  figs,  i,  la. 

(Pr.  L.S.,  N.S.W.,  Ser.  i.,  vol.  iv.,  p.  435.) 

This  species  is  very  variable,  especially  as  to  size.  The 
chelipeds  of  the  males  are  sometimes  normal,  sometimes  mas- 
sive. 

The  following  characteristics,  in  addition  to  those  given 
by  Professor  Haswell,  are  tolerably  constant  in  a  moderate 
series  of  examples  noted. 

The  rostral  horns  project  horizontally.  The  anterior 
portion  of  the  carapace  is  well  depressed  from  the  middle  of 
the  gastric  region  forwards,  and  with  a  less  curve  behind.  The 
inter-ocular  tubercles  are  large.  There  is  one  well-marked 
but  low  tubercle  on  each  epibranchial  region,  two  more 
faintb'  marked  on  the  mid-branchial,  obliquely  placed.  A 
pair  of  transverse,  separate  tubercles  on  the  cardiac  region, 
one  median  conical  tubercle  on  the  intestinal  region,  and 
between  this  and  the  cardiac  pair  a  faint  indication  of  a  pair 
of  transverse  tubercles ;  these  are  more  pronounced  in  some 
specimens.  The  tubercles  have  a  tendency  in  old  speci- 

mens to  become  worn  away.  The  branchial  regions  are 
marked  off  from  the  urogastric  and  cardiac  by  a  row  of  pits 
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lying  in  the  grooves  which  separate  these  regions.  The  pos- 
terior margin  is  more  or  less  pointed  medianly,  in  some  ex- 

amples broad,  thick,  and  polished,  in  others  almost  or  quite 
spiniform. 

The  supra-ocular  border  is  anteriorly  thrown  into  a  pro- 
minent acute  spine  ;  posteriorly  there  is  a  smaller  one.  The 

intermediate  spine  is  well  developed,  projecting  nearly  hori- 
zontally, and  further  than  the  preceding  one  ;  it  is  situated 

slightly  nearer  this  tlian  to  the  post-ocular.  The  post-ocular 
sine  is  long,  and  is  inclined  in  a  forward  direction.  The  he- 

patic region  has  a  spine  about  the  same  size.  The  three 
lateral  spines  of  the  branchial  region  successively  shorten. 

The  sub-hepatic  tubercle  is  papilliform,  as  also  is  that  of 
the  pterygostomial  region. 

The  basal  antennal  joint  has  .n,  broad,  oblique  sulcation, 
extending  from  near  the  external  distal  angle.  The  external 
distal  spine  is  rather  small,  and  is  only  slightly  pressed  up- 

ward. The  remainder  of  the  peduncle  is  not  covered  by  the 
rostral  horn. 

The  normal  chelipeds  have  the  fingers  rather  long,  ap- 
proximating nearly  their  whole  length,  slightly  curved,  and 

minutely  dentate. 
The  segments  of  the  pleon  in  the  male  are  moderately 

prominent  in  the  median  line. 
Length  of  medium-sized  specimen,  45  mm. 
Breadth  in  the  mid-branchial  region,  33  mm. 
Length  of  rostral  horn,  7  mm. 
Inter-ocular  space,  11  mm. 
Length  of  cheliped,  male,  40  mm. 
Length  of  first  ambulatory  leg,  54  mm. 

Halimus  truncatipes,  Miers.    Plate  xxii.,  figs.  2,  2a. 

(An.  and  Mag.  Nat.  Hist.,  Ser.  v.,  vol.  iv.,  p.  3.) 

My  specimens  agree  well  with  Miers'  description.  The 
species  attains  to  as  large  a  size  as  //.  hevi.^.  The  chelipeds  of 
the  male  also  are  capable  of  assuming  the  larger  development. 
The  lateral  spines  are  stronger,  and  the  tubercles  of  the  cara- 

pace more  spiniform,  also  tubercles  are  shown  where  in  the 
former  species  there  are  merely  groups  of  bristles,  the  cara- 

pace itself  is  more  convex,  the  rostral  horns  longer  and  a 
little  depressed  and  more  divergent.  The  inter-ocular  tu- 

bercles are  very  distinct  ;  there  are  four  papilliform  tubercles 
occupying  the  front  of  the  gastric  region,  the  two  outermost 
smaller,  and  not  in  the  same  transverse  line.  The  supra- 

ocular arcuate  margin  has  the  anterior  spine  very  prominent 
but  obtuse,  the  intermediate  spine  is  large,  and  has  a  more 
forward  direction  than  in  H.  lavish.    Its  position  with  regard 
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to  the  one  imniedicately  preceding-  it  is  about  the  same  as  in 
tliat  species.  There  are  six  tubercles  of  varying  sizes  on  each 
branchial  region — apart  f.:oni  the  lateral  spines — and  the  two 
cardiac  tubercles  are  distinct.  The  cardiac  and  intestinal  re- 

gions are  marked  off  by  sinuous  rows  of  pits,  which  assume 
irregular  groups  on  the  sides  of  the  intestinal  region. 

The  eyes  are  rather  small. 
The  sub-hepatic  region  has  the  anvil-shaped  spine  before 

^mentioned. 
'  The  external  distal  spine  of  the  basal  antennal  joint  is 
large,  the  internal  one  very  small.  There  is  an  oblique  sulca- 
tion  on  this  joint,  as  in  the  preceding  species. 

This  species  is  common  in  shallow  water  at  Port  Wil- 
lunga,  Edithburg,  and  elsewhere,  and  Mr.  Fulton  has  sent 
me  specimens  from  Western  Port,  Victoria. 

Length  of  carapace,  44  mm. 
Breadth  of  carapace,  32  mm. 
Length  of  rostral  horn,  9  mm. 
Inter-ocular  space,  11  mm. 
Length  of  first  ambulatory  leg,  56  mm. 

Halimus  tumidus,  Dana.    Plate  xxii.,  figs.  3,  ̂  

(U.S.  Exploring   Exped.  Crust.,  1,  p.  165.) 

My  specimens  of  this  species  are  small. 
The  carapace  is  very  convex,  anteriorily  depressed,  as  are 

much  so  the  rostral  horns,  which  also  are  somewhat  verti- 
cally compressed.  The  tubercles  of  the  upper  surface  are  not 

strongly  marked,  but  are  more  numerous  than  in  the  preced- 
ing species.  The  inter-ocular  tubercles  are  very  low.  There 

is  no  spine  on  the  posterior  border,  an  intestinal  tubercle  is 
present,  as  also  are  two  on  the  cardiac  region,  with  a  small 
one  tending  to  become  double  between  them.  The  anterior 
portion  of  the  upper  orbital  margin  is  merely  thickened, 
rounded  anteriorly,  and  posteriorly  scarcely  acute.  The  in- 

termediate spine  is  nearly  horizontal  in  position,  and  is  near 
to  the  post-ocular.  The  post-ocular  spine  is  well  developed, 
but  the  remaining  lateral  spines  poorly,  especially  the  last. 

The  basal  joint  of  the  antenna  has  its  external  distal 
spine  very  large  and  somewhat  compressed,  showing  well 
from  above,  spinulose  on  its  outer  margin,  and  strongly 
pressed  upwards.  The  internal  distal  spine  is  very  small, 
the  oblique  sulcation  wide  and  shallow,  the  remaining  pedun- 

cular joints  are  almost  totally  hidden  by  the  rostral  horn. 
The  pleon  of  the  male  has  the  segments  scarcely  promi- 
nent medianly  except  the  first  two.  The  pleon  of  the  female 

ends  in  a  distinct  though  obtuse  point. 
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The  chelipeds  in  the  male  are  of  moderate  size,  the  hand 
is  short  and  rather  tumid,  the  fingers  are  short,  narrow,  and 
evenly  dentate.  The  arm  is  provided  with  a  distal  tooth 
above,  and  there  are  faint  indications  of  two  more  further 
back.  The  carpus  is  strongly  keeled  with  a  minute  tooth  at 
the  proximal  end. 

The  sub-hepatic  tubercle  is  spiniform,  and  points  for- 
ward. 

The  penultimate  joints  of  the  posterior  pair  of  ambula- 
tory legs  are  nearly  as  much  expanded  as  in  //.  truncatipes. 
This  is  a  shallow  water  species,  St.  Vincent  Gulf. 
Length  of  carapace,  1 8  mm. 
Breadth  of  carapace,  13  mm. 
Length  of  rostral  horn,  3  mm. 
Inter-ocular  space,  5  mm. 
Length  of  chelipeds,  15  mm. 
Length  of  first  ambulatory  leg,  17  mm. 
Specimens  in  Adelaide  Museum. 

Halimus  tumidus,  \ar.  gracilipes,  n.  var.  Pi.  xxiii.,  fig.  5. 
Carapace  very  convex.  Rostral  horns  rather  slender, 

well  depressed,  and  divergent,  more  so  from  their  distal 
halves,  but  little  vertically  compressed.  The  upper  orbital 
border  is  anteriorly  tuberculate,  but  not  so  nearly  spiniform 
as  in  H.  truncafi pes,  the  posterior  end  bears  a  small,  acute 
tooth,  the  intermediate  spine  is  well  developed  and  acute, 
separated  from  the  preceding  tooth  by  a  narrow  V-shaped 
cleft,  while  it  is  separated  from  the  post-ocular  by  a  much 
wider  space.  The  post-ocular  spine  is  long,  inclined  forwards, 
and  is  slightly  sigmoid  in  shape.  The  hepatic  region  bears  a 
small  conical  spine.  The  three  lateral  spines  of  the  branchial 
region  are  moderately  developed.  The  inter-ocular  space  has 
two  strong  conical  tubercles,  with  a  smaller  one  in  advance  of 
each  ;  the  space  between  these  pairs  is  somewhat  concave,  ex- 

tending forwards  to  the  base  of  the  rostral  horns.  Five  gastric 
tubercles  are  arranged  in  the  usual  manner,  and  are  well 
marked  ;  four  or  six  more  lateral  ones  less  distinctly.  There 
are  two,  very  small,  on  the  urogastric  region.  The  cardiac 
region  consists  of  two  elevations,  each  bearing  three  small 
tubercles,  and  behind  these  there  are  three  median,  sub-acute, 
and  well-defined,  including  one  on  the  posterior  border,  which 
is  slightly  turned  up  at  the  apex  and  slightly  bifid.  The  epi- 
branchial  regions  are  slightly  tumid,  each  bearing  two  small 
tubercles,  arranged  obliquely,  and  there  are  nine  or  ten  more 
on  each  branchial  region  (omitting  the  lateral  spines)  more 
or  less  developed.  There  are  two  or  three  very  small  tubercles 
on  each  hepatic  region.    Apart  from  the  tubercles,  the  sur- 
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face  of  the  carapace  is  sniooth.  The  limiting  rows  of  pits 
between  the  branchial  and  cardiac  regions  are  very  faintly 
indicated. 

The  basal  antennal  joint  is  large,  broadly  sulcata  in  an 
oblique  manner.  The  external  distal  spine  is  large,  but  not 
compressed,  and  is  distant  from  the  rostral  horn.  There  is  a 
small  tooth  at  the  inner  distal  angle.  The  external  margin 
of  the  joint  is  slightly  sinuate,  and  bears  two  spiniform 
teeth,  one  of  which  is  on  the  distal  spine.  The  remaining 
joints  of  the  peduncle  are  not  hidden  by  the  rostral  horn. 

The  eyes  are  well  developed.  There  is  a  small  tubercle 
tipped  with  hairs  above  the  ophthalmus. 

The  epistome  is  somewhat  excavate. 
The  external  angles  of  the  buccal  frame  are  prominent, 

the  margin  bearing  some  small,  ill-formed  tubercles. 
The  pleon  in  the  female  has  the  fourth,  fifth,  and  sixth 

segments  very  broad  and  coalesced,  medianly  sulcate,  the 
groove  marked  with  a  few  irregular  punctations.  The  first 
three  segments  are  very  prominent  medianly,  especially  the 
first.  The  external  margin  of  the  coalesced  segments  is  raised. 
The  terminal  segment  is  broad  and  distally  rounded. 

The  sub-hepatic  spine  is  strong,  acute,  and  points  for- 
ward.   The  pterygostomial  one  is  small. 

The  chelipeds  in  the  female  are  slender,  the  merus  joint 
short,  not  reaching  as  far  forward  as  the  post-ocular  spine. 
It  is  sub-cylindrical,  and  bears  externally  three  well-develop- 

ed, forward-directed  spines,  the  last  larger  and  at  the  distal 
end.  The  carpus  bears  a  small  tooth  near  the  proximal  end 
on  the  outer  side.  The  palm  is  laterally  compressed.  The 
fingers  are  slender,  long,  about  two-thirds  the  length  of  the 
palm,  with  minute  teeth  towards  their  ends. 

The  ambulatory  legs  are  long  and  rather  slender.  The 
merus  joint  of  the  first  pair  is  cylindrical,  and  reaches  nearly 
as  far  as  the  carpus  of  the  cheliped.  The  carpus  is  sub-equal 
in  length  to  the  propodus.  The  proximal  half  of  the  pro- 
podus  is  cylindrical,  the  distal  half  not  much  expanded.  The 
dactylus  is  slender. 

This  specimen  differs  from  the  typical  H.  tumidus  in  the 
following  respects :  — The  tubercles  and  spines  of  the  cara- 

pace are  much  more  accentuated.  The  inter-orbital  region 
has  two  tubercles  on  each  side,  with  a  broad,  shallow  con- 

cavity between  them.  The  rostral  horns  are  longer,  much 
slenderer,  and  little  compressed  in  the  vertical  direction. 
The  upper  orbital  border  has  anteriorly  a  distinct  tubercle 
and  an  acute  spine  posteriorly,  the  intermediate  one  being  very 
close  to  this.  There  is  a  strong  median  tooth  on  the  pos- 

terior margin.    The  second  and  third  joints  of  the  antennal 
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peduncle  are  not  hidden  by  the  rostral  horn.  In  the  cheliped 
the  merus  joint  bears  two  strong  projecting  spines,  besides  the 
one  at  the  distal  end.  The  ambulatory  legs  are  longer  and 
slenderer,  the  penultimate  being  not  so  much  expanded.  The 
penultimate  joint  is  more  than  three  times  as  long  as  broad. 

Habitat,  St.  Vincent  Gulf.    Dredged  by  Dr.  Verco. 
Length  of  carapace,  18  mm. 
Breadth  of  carapace,  13  mm. 
Length  of  rostral  horn,  4  mm.. 
Length  of  cheliped,  15  mm. 
Length  of  first  ambulatory  leg,  24  mm. 
One  specimen,  a  female,  in  Adelaide  Museum, 
I  have  referred  this  specimen  to  Mr.  G.  M.  Thomson,  of 

Dunedin,  who  has  been  good  enough  to  examine  it,  with  the 
result  that  it  is  here  recorded  as  a  variety  of  H.  tumidus, 
Dana. 

Halimus  gracilis,  u.  sp.   Pi  xxiii.,  figs.  4,  4a. 

Carapace  elongate,  shrunken,  anteriorly  moderately  de- 
pressed. The  rostral  horns  are  long,  rather  slender,  very  di- 
vergent, especially  distally,  projecting  forward  horizontally. 

Tubercles  of  the  carapace  not  so  numerous  as  in  the  preceding 
species  ;  there  are  two  inter-ocular,  well  marked,  two  trans- 

verse, with  three  longitudinal  behind,  on  the  gastric  region, 
the  last  of  which  is  almost  obsolete  ;  four  others  laterally 
placed  on  the  gastric  region  are  also  nearly  obsolete,  one  on 
each  epibranchial  region,  with  one  a  little  below  and  outward 
from  each.  The  cardiac  tubercle  is  single,  and  there  is  one 
on  the  intestinal,  which  is  very  close  to  the  strong  median 
spine  of  the  posterior  border.  The  rows  of  pits  noticed  in 
the  other  species  are  faintly  marked. 

Th6  supra-orbital  border  is  thin,  without  anterior  tu- 
bercle, the  posterior  end  has  a  small  acute  point,  the  inter- 

mediate spine  is  short,  and  is  situated  much  further  from  the 
post-ocular  than  from  the  point  which  precedes  it.  The  post- 
ocular  is  longer  than  the  other  lateral  spines,  and  projects 
well  forward,  the  following  hepatic  spine  projects  horizon- 

tally, and  is  situated  close  behind  on  the  prominent  hepatic 
region,  behind  which  the  carapace  is  strongly  constricted. 
The  three  lateral  spines  of  the  branchial  region  are  well  de- 

veloped, rather  contiguous,  each  being  curved  ̂ e^wards. 
The  basal  antennal  joint  is  elongate,  narrow,  the  oblique 

sulcation  scarcely  indicated.  The  external  distal  spine  is 
rather  short,  scarcely  showing  from  above,  the  remaining 
peduncular  joints  are  not  hidden  by  the  rostral  horn  ;  there 
is  a  small  spine  at  the  internal  distal  angle. 

The  epistome  is  narrow  and  rather  long. 
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The  anterior  angles  of  the  buccal  frame  are  very  promi- 
nent. 

The  sub-hepatic  and  pterygostomial  tubercles  are  papil- 
liform. 

The  normal  chelipeds  in  the  male  have  the  arm  sub- 
cylindrical,  the  distal  spine  well  developed,  and  with  a  well- 
marked  tooth  near  the  proximal  end  above.  The  carpus  is 
strongly  keeled  outwardly,  the  proximal  end  very  prominent. 
The  palm  is  compressed,  narrowing  in  the  vertical  direction 
towards  the  distal  end.  The  fingers  are  moderately  long, 
slightly  curved,  rather  slender,  finely  denticulate,  and  ap- 

proximating for  nearly  their  whole  length.  The  enlarged 
cheliped  sometimes  occurs  in  this  species  in  the  males. 

The  ambulatory  legs  are  long,  rather  slender,  sparingly 
setose,  with  the  merus  joints  cylindrical ;  the  carpal  and  pro- 
podal  joints  nearly  equal  in  length,  the  propodal  little  ex- 

panded distally.    The  dactyli  are  slender,  curved,  and  acute. 
The  pleon  of  the  male  is  narrow,  the  two  fir,-5t  segments 

more  so,  the  third  slightly  wider  than  the  rest ;  their  median 
portions  are  only  very  moderately  prominent. 

This  species  may  easily  be  distinguished  from  the  former 
ones  by  its  shrunken  appearance,  by  the  length  of  the  lateral 
spines  and  rostral  horns,  its  single  tubercle  on  the  cardiac  re- 

gion, etc.  In  the  position  of  the  intestinal  tubercle  it 
resembles  K.  aries. 

Length  of  carapace,  30  mm. 
Breadth  of  carapace,  20  mm. 
Length  of  rostral  horn,  8  mm. 
Length  of  cheliped,  34  mm. 
Length  of  first  ambulatory  leg,  49  mm. 
Inter-ocular  space,  6J  mm. 
Dredged  by  Dr.  Verco,  Investigator  Straits,  20-30  fms. 
Types  in  Adelaide  Museum. 

\       The  next  species  is  referred  to  the  genus  Paramicij)pa, 
M.-Edw.      I  have  been  able  to  compare  it  with  P.  tuhercu 
losa,  M.-Edw.,  and  find  the  following  characteristics  common 
to  both. 

The  carapace  is  rounded  behind.  The  rostral  horns  are 
depressed,  though  not  quite  so  much  as  in  P.  tuberculosa. 
The  orbits  are  similar,  although  in  P.  fubercvlosa  the  inter- 

mediate spine  has  disappeared,  but  is  perhaps  represented  by 
the  bifid,  post-ocular  spine.  The  eye  peduncles  are.  long, 
non-retractile,  and  project,  upwards.  The  basal  joint  of  ths 
antenna  is  broad  and  sloping  outwards.  The  second  joint  of 
the  peduncle  (although  not  compressed)  is  large  and  promi- 

nent. The  external  maxillipeds  resemble  those  of  Hahtnvs. 
The  pleon  segments  in  the  female  are  free.  The  dactyli  of 
the  ambulatory  legs  are  without  spinules. 
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Family  Maiid^. 

Genus  Fara7nicippa,  M.-Edw. 

Paramicippa  hispida,  n.  sp.   PI,  xxiv.,  figs.  6,  6a. 

Body  thickly  covered  with  long,  bristly  hairs,  especi- 
ally on  the  legs,  where  they  are  sometimes  curved  at  the  tips. 
Carapace  pyriform,  convex,  smooth  beneath  the  hairi, 

most  elevated  in  the  protogastric  region.  The  gastric  region 
is  broad  in  front,  narrowing  behind.  The  urogastric  region  is 
distinct,  as  also  are  the  cardiac  and  intestinal.  These  are 
separated  from  the  branchial  by  an  irregular  shallow  groove 
extending  longitudinally  from  the  cervical  groove  to  a  shal- 

low meta-branchial  depression  ;  this  groove  is  bounded  on  the 
outer  side  by  an  obscurely  marked,  rounded  ridge  following 
the  same  direction  but  interrupted  in  the  middle.  The 
branchial  regions  are  well  rounded,  moderately  tumid,  and 
without  spines.  The  posterior  margin  is  slightly  produced 
medianly,  and  rounded. 

The  anterior  portion  of  the  upper  margin  of  the  orbit  is 
slightly  thickened  and  strongly  arched  ;  the  posterior  end  of 
the  arch  is  sub-acutely  prominent  and  pressed  down  behind 
the  eye  peduncle  ;  the  intermediate  spine,  which  is  somewhat 
compressed  and  sub-acute,  follows  close  behind  with  the  post- 
ocular,  which  is  a  little  longer  and  also  sub-acute,  following 
close  after  it  in  the  same  oblique  line.  The  orbit  is  very 
widely  open  below. 

The  hepatic  region  is  slightly  tumid. 
The  rostral  horns  are  short,  nearly  parallel,  acute,  and 

much,  though  not  vertically,  depressed.  Two  ridges,  with  a 
median  groove  between,  extend  from  the  base  of  the  rostrum 
to  the  front  of  the  gastric  region,  slightly  diverging  back- 
wards. 

The  ocular  peduncles  are  very  long,  project  upwards,  and 
are  slightly  curved  in  that  direction. 

The  basal  antennal  joint  is  short,  slightly  oblique,  slop- 
ing outwards,  ending  distally  in  a  slightly  curved,  transverse 

ridge,  which  on  the  outer  side  is  produced  to  a  strong  spine, 
projecting  outwards  and  upwards,  and  but  very  little  for- 

wards, and  on  the  inner  side  bearing  a  small  tooth.  The  re- 
maining joints  of  the  peduncle  are  well  clear  of  the  rostral 

horn,  the  more  proximal  one  is  short  and  broad,  but  not 
compressed. 

The  sub-hepatic  region  is  tumid. 
The  pterygostomial  region  has  a  compressed  tubercle  or 

spine. 
The  epistome  is  depressed. 
There  is  a  small,  rounded  swelling  between  the  orbit 

and  the  external  angle  of  the  buccal  frame. 



The  external  niaxillipeds  are  similar  to  those  of  II (tl i m  us, 
though  the  internal  distal  angle  of  the  ischium  and  the  exter- 

nal angle  of  the  merus  are  not  so  much  produced. 
The  chelipeds  are  very  weak  in  both  sexes,  smooth,  un- 

armed. The  merus  is  short,  cylindrical,  and  slightly  con- 
stricted near  the  distal  end.  The  carpus  is  narrow  and 

rounded  above.  The  hand  is  not  much  compressed,  and  nar- 
rows in  the  vertical  direction.  The  fingers  are  nearly  straight, 

very  faintly  toothed,  more  than  half  the  length  of  the  palm, 
nearly  cylindrical,  and  with  a  proximal  hiatus. 

The  ambulatory  legs  are  moderately  long,  with  the  pairs 
not  differing  much  in  length,  very  hairy,  the  joints  cylindri- 

cal, the  carpal  joints  longitudinally  grooved  above.  The 
dactyli  are  acute  and  slightly  curved. 

The  male  pleon  is  seven-segmented,  the  sides  slightly  in- 
sinuate from  the  third  segment.  The  segments  are  medianly 

umbonate,  especially  at  their  distal  margins  ;  the  third  seg- 
ment has  a  slight  swelHng  on  each  side  ;  the  terminal  seg- 

ment is  broadly  triangulate.  The  female  pleon  has  the  seven 
segments  distinct. 

Length  of  carapace,  26  mm. 
Breadth  of  carapace,  22  mm. 
Inter-ocular  space,  7  mm. 
Length  of  cheliped,  23  mm. 
Length  of  first  ambulatory  leg,  32  mm. 
Littoral  species.  Port  Willunga,  Mr.  W.  J.  Kimber  ;  Port 

Lincoln,  etc. 
Types  in  Adelaide  Museum. 
This  species  has  the  habit  of  covering  itself  with  extra- 

neous materials  to  an  excessive  degree,  scarcely  more  than  the 
chelipeds  and  eyes  are  uncovered.  The  material  consists  of 
sand,  calcareous  matter,  seaweeds,  etc.,  very  difficult  of  re- 
moval. 

Family  Maiid^. 
Genus  Micippa,  Leach. 

Micippa  mascarenica,  Kossman,  var.  nodulifera,  n.  var. 
PI.  xxiv. ,  figs.  8,  8a. 

The  carapace  is  sub-oblong,  broadest  near  the  posterior 
border,  depressed — more  so  in  the  male.  The  surface  is  granu- 

late to  tuberculate  and  nodular.  The  tubercles  or  nodules 
and  the  larger  granules  are  white,  many  apparently  formed 
by  coalescence  of  granules ;  these  are  much  more  crov/ded  near 
the  posterior  border.  Groups  have  the  following  positions :  — 
One  on  each  hepatic  region,  one  on  each  epi-branchial  region, 
one  on  the  meso-gastric,  preceded  in  the  median  line  by  two 
or  three  large  single  granules,  one  on  the  urogastric  and  two 
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on  the  cardiac  region.  Three  well-marked,  compressed 
tubercles,  closely  succeed  each  other  on  the  lateral  margin  be- 

hind the  orbit,  and  behind  the  last  of  these  are  numerous 
smalle;:  tubercles,  which  become  almost  spiniform  posteriorly. 
The  median  regions  are  slightly  raised,  and  a  strong  depres- 

sion exists  in  each  hepatic  region. 
The  upper  margin  of  the  orbit  is  anteriorly  thin  and 

arcuate,  with  a  longitudinal  row  of  granules  near  the  edge. 
Its  posterior  end  is  produced  to  a  slight  prominence,  the  suc- 

ceeding parts — representing  the  intermediate  and  post-ocular 
spines — are  tuberculiform,  compressed  in  the  vertical  direc- 

tion, and  separated  from  each  other  by  almost  closed  fissuresi. 
The  outer  one  is  similar  to  those  which  succeed  it  on  the 

lateral  margin,  and  has  a  somewhat  T-shape. 
The  front  is  strongly  declivous,  but  not  vertically  de- 

flexed,  it  is  slightly  narrower  proximally,  and  faintly  crenu- 
late  on  the  sides,  terminating  in  four  acute  lobes  or  teeth, 
the  outer  ones  slightly  raised  along  with  the  lateral  margins, 
projecting  outwards  and  slightly  upwards,  the  inner  ones  pro- 

jecting downwards. 
The  basal  antennal  joint  is  broad,  oblique,  and  much 

produced  at  its  external  distal  angle  ;  this  is  sub-acute  and 
strongly  pressed  upwards,  showing  well  when  viewed  from 
above.  The  outer  margin  of  the  ioint  is  slighty  crenulate, 
the  second  joint  is  dilated,  the  third  less  so. 

The  sub-hepatic  and  pterygostomial  regions  are  tumid 
and  coarsely  granular. 

The  external  maxillipeds  are  like  those  of  Halimus.  The 
outer  distal  angle  of  the  merus  is  produced  and  broadly 
rounded,  the  distal  margin  not  insinuated,  and  bearing 
minute  teeth. 

The  pleon  of  the  male  is  sub-oblong,  proximally  a  little 
constricted,  the  third,  fourth,  fifth,  and  sixth  segments  are 
sub-equal  in  length,  the  terminal  segment  is  rounded  to  al- 

most semi-circular  form.  In  the  female  the  segments  are  dis- 
tinct. 

The  chelipeds  are  rather  weak  in  the  male,  smooth,  the 
merus  sub-cylindrical,  and  slightly  curved,  the  carpus  is 
rounded  above,  the  palm  is  scarcely  one  and  a  half  times  as 
long  as  the  carpus,  the  fingers  are  shorter  than  the  palm, 
slightly  curved,  meeting  for  nearly  the  whole  length  of  their 
opposable  edges,  very  faintly  toothed. 

The  ambulatory  legs  are  rather  short,  the  first  pair 
scarcely  exceeding  the  length  of  the  chelipeds,  the  other  pairs 
becoming  successively  shorter,  the  merus  joints  are  sub-cylin- 

drical, the  distal  ends  of  these  and  the  carpal  joints  are 
nodular,  the  carpal  joints  are  short,  vertically  compressed, 
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and  grooved  above,  the  [)ro|)odal  joints  are  cylindrical,  the 
dactyli  are  curved,  strong,  and  without  spinulos. 

Length  of  carapace,  10  mm. 
Breadth  of  carapace,  8  mm. 
Length  of  cheliped,  7  mm. 
Dredged  by  Dr.  Verco,  S.A.  coast,  2l)  fms. 
Specimens  in  Adelaide  Museum. 

Family  Pak'I'henopid^. 
Genus  T h  i/rohi nih rus ,  Rathbun.    Pr.  U.S.  Mus.,  vol.  xvii. 

Thyrolambrus  excavatus,  n.  sp.   PL  xxiv.,  fig.  7. 

The  whole  of  the  body  is  covered  with  irregular  granules, 
forming  in  parts  jagged  points,  becoming  more  or  less  spini- 
form  on  the  ambulatory  legs. 

Carapace  triangular,  broader  between  the  lateral  angles 
than  long,  produced  to  some  extent  over  the  bases  of  the 
chelipeds  and  first  two  pairs  of  legs.  Surface  much  eroded, 
being  covered  with  irregular  granules,  for  the  most  part  con- 

nected together  by  small  ridges,  forming  somewhat  stellate 
reticulations.  The  regions  are  well  defined,  those  most  in 
relief  are  the  protogastric  and  branchial,  and  most  depressed 
the  meta-gastric  and  intestinal.  The  meta-gastric  depression 
extends  laterally  to  the  margin  behind  the  hepatic  region, 
and  posteriorly  between  the  cardiac  and  branchial  to  join  the 
intestinal,  though  becoming  shallower.  The  branchial  re- 

gions are  tri-lobed,  the  lobes  arranged  in  a  triangular  man- 
ner, the  apex  forming  the  lateral  angle  of  the  carapace.  Of 

these  three  lobes  the  anterior  one  is  the  largest.  The  hepatic 
region  is  small  and  depressed.  The  epi-gastric  region  has  a 
deep  median  excavation,  between  which  and  the  front  is  a 
shallow  median  groove,  which  is  continued  behind  the  cavity, 
bifurcating  in  front  of  the  meso-gastric  region  to 
join  the  meta-gastric  depression.  The  meso-gastric 
region  is  triangular,  and  behind  it  the  median  por- 

tion of  the  carapace,  after  being  a  little  depressed,  becomes 
gradually  elevated  again  at  the  cardiac  region.  This  has  on 
each  side  two  or  more  irregular  transverse  ridges  connecting 
it  with  the  meta-branchial  lobe,  and  posteriorly  it  is  abrupt 
to  the  intestinal  depression.  The  sides  of  the  carapace  are 
very  declivous,  and  below  the  antero-branchial  lobe  there  is 
a  slight  excavation,  beneath  which  the  margin  expands  to  a 
ridge  immediately  above  the  chelipeds,  bearing  some  spini- 
form  tubercles  and  uniting  anteriorly  with  the  pterygostomial 
ridge.  The  latero-posterior  and  posterior  margins  are  nearly 
in  the  same  transverse  line,  the  former  slightly  insinuate, 
bearing  some  obtuse  points,  especially  at  the  junction  with 
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the  posterior  border.  The  posterior  margin  is  short,  slightly 
raised,  and  granulate,  with  a  small  transverse  ridge,  usually 
bearing  three  distinct  granules  close  above  it. 

The  front  is  almost  vertically  depressed,  narrowing,  and 
produced  well  beyond  the  orbits,  terminating  in  a  small  ros- 

tral process,  which  projects  downwards  between  the  anten- 
nules. 

The  orbits  are  nearly  circular,  the  internal  sub-orbital 
angle  slightly  accentuated. 

The  basal  antennal  joint  is  slightly  oblique,  becoming 
narrower  distally,  barely  reaching  the  sub-orbital  angle  :  the 
second  joint  is  much  smaller,  and  just  reaches  the  contiguous 
part  of  the  front ;  the  third  joint  and  flagellum  are  very  small 
and  lie  in  the  orbital  cavity. 

The  epistome  is  sunken,  but  strongly  bordered  all  around. 
The  sub-orbital  region  is  rather  tumid  ;  an  excavation  be- 
hind divides  it  from  the  sub-hepatic  lobe,  and  joins  a  large 

cavity,  separating  the  sub-hepatic  from  the  pterygostomial 
region. 

The  external  maxillipeds  completely  close  the  buccal 
cavity.  The  ischium  is  about  twice  as  long  as  the  merus  ;  its 
internal  distal  angle  is  slightly  produced  above  the  trans- 

verse line;  it  has  a  longitudinal  groove,  and  strongly  granu- 
late ridge.  The  merus  is  sub-quadrate,  its  external  distal  angle 

slightly  overlapping  the  end  of  the  exopod,  its  inner  distal 
angle  truncated,  the  space  filled  by  the  succeeding  joint.  The 
exopod  has  a  longitudinal  series  of  strong  granules. 

The  chelipeds  are  moderately  robust,  the  merus  is 
thicker  proximally,  sub-cylindrical,  very  rough  above,  with  a 
conical,  erect  process  near  the  proximal  end ;  anteriorly  there 
are  two  or  three  triangular  processes,  also  proximal ;  the 
lower  surface  is  more  evenly  granulate,  and  has  two  small  pro- 

jections about  the  middle;  there  are  also  one  or  two  projec- 
tions posteriorly.  The  carpus  is  somewhat  flattened  above. 

The  hand  is  trigonous,  its  upper  surface  flattened  and  ascend- 
ing to  the  base  of  the  mobile  finger,  where  it  is  very  promi- 

nent and  jagged.  The  inner  margin  bears  three  compressed 
processes  projecting  inwards,  the  middle  one  of  which  is  much 
larger.  The  lower  margin  bears  a  series  of  five  or  six  forward- 
projecting,  compressed  processes,  usually  acute,  extending  on 
to  the  immobile  finger.  The  outer  surface  is  slightly  convex, 
and  bears  an  obscure  tubercle  or  two  about  the  middle.  The 

fingers  are  as  rough  as  the  hand,  very  much  compressed  later- 
ally, the  apices  are  crossed,  and  when  in  this  position  the  op- 

posable edges  meet. 
The  ambulatory  legs  are  small,  covered  with  more  or  less 

spiniform  points;  the  first  pair  does  not  reach  as  far  as  the 
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carpus  of  the  clielipeds  :  \\\v  rlactyli  are  nearly  strai^^ht.  The 
posterior  pair  of  legs  are  very  short. 

The  pleoii  of  the  female  covers  the  whole  of  the  narrow 
sternum  between  the  legs  :  the  distal  half  is  slightly  broader 
and  is  median ly  very  prominent,  the  prominence  broken  by 
transverse,  jagged  ridges,  which  extend  to  the  margins,  and 
on  the  last  segment  have  a  radiate  arrangement.  Tn  the 
male  the  pieon  is  very  narrow,  especially  the  distal  half,  the 
sternum  showing  a  deep  excavation  between  its  last  segment 
and  the  base  of  the  buccal  frame. 

Length  of  carapace,  19  mm. 
Breadth  of  carapace,  25  mm. 
Length  of  cheliped,  30  mm. 
Dredged  by  Dr.  Verco,  Investigator  Straits,  20-30  fms. 
Types  in  Adelaide  Museum. 
I  am  in  doubt  whether  this  species  should  not  be  placed 

in  the  genus  Parfhetiajx',  Fabricius,  but  its  complete  agree- 
ment with  Thyrolanihrus,  as  presented  by  Miss  Rathbun,  has 

decided  me  here. 

EXPLANATIONS  OF  PLATES. 

Plate  XXI. 

Fig.  1    Hcdimus  laris,  Haswell — Natural  size. 
Fig.  la.  Halinius  Icevis,  Haswell — Inferior  view  of  anterior  re- 

gions. Enlarged. 
Plate  XXII. 

Fig.  2.    Halimus  frunvafipcs.  Miers — Natural  size. 
Fig.  2a.  Halimus  trvncati pes,  Miers — Inferior  view  of  an- 

terior regions.  Enlarged. 
¥ig.  3.  Halinnis  tumidus,  Dana — Inferior  view  of  anterior 

regions.  Enlarged. 
Fig.  8q.  Ilaliinus  iumidus,  Dana— Side  view. 

Pl/^te  XXIII. 

Fig.  4.    Halimus  qracilis,  n.  sp. — Enlarged,    e  ■       \  ̂   ■ 

Fig.  4a.  Halimus  gracdh.  n.  sp.-JErTTarged?'^*"'**^  "'^"^  «^ '*^c«'''>-r  y-ec,,o. Fig.  5.    Halimus    tumidus,    var.    gracilipes,    n.    var. — En- 
larged. 

Plate  XXIV. 

Fig.  6.    Faramirippa  hispida.  n.  sp. — Enlarged. 
Fig.  6a.  Faramicippa  hispida,  n.  sp.  —  Inferior  view  of  an- 

terior regions.  Enlarged. 
Fig.  7.    Thyrolam,hrus  excavatus,  n.  sp.^  Slightly  enlarged. 
Fig.  8.  Micippa  mascaienica ,  Kossman.  var,  nodidifera ,  n, 

var. — Enlarged. 
Fig.  8a.  Micippa   mascarenica.   Kossman,   n.    var. — Inferior 

view  of  anterior  regions.  Enlarged. 

f2 
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On  the  Alpha  Particles  of  Radium,  and  their  Loss 
OF  Range  in  passing  through  various 

Atoms  and  molecules. 

By  W.  H.  Bragg,  M.A.,  Elder  Professor  of  Mathematics  and 
Physics  in  the  University  of  Adelaide,  and  R.  Kleeman, 
B.Sc. 

[Read  June  6,  1905.] 
Abstract. 

In  a  previous  paper  laid  before  the  Royal  Society  of 
South  Australia  on  September  6,  1904  (see  Vol.  xxviii.,  p. 
298;  also  The  Philosojfhical  Magazine,  December,  1904),  the 
authors  had  adduced  theoretical  and  experimental  evidence 
in  support  of  the  following  propositions :  — 

1.  The  alpha  particle  moves  always  in  a  rectilinear  course, 

spending  its  'energy  as  it  traverses  atoms  of  matter, 
until  its  velocity  becomes  so  small  that  it  cannot 
ionise,  and  there  is  in  consequence  no  further  evi- 

dence of  its  motion. 
2.  Each  particle  possesses,  therefore,  a  definite  range  in 

a  given  medium,  the  length  of  which  depends  on  the 
initial  velocity  of  the  particle  and  the  nature  of  the 
medium. 

3.  The  alpha  particles  of  radium  which  is  in  radio-active 
equilibrium  can  be  divided  into  four  groups,  each 
group  being  produced  by  one  of  the  first  four  radio- 

active changes  in  which  alpha  particles  are  emitted. 
4.  All  the  particles  of  any  one  group  have  the  same 

initial  velocity  and  the  same  range. 

The  present  paper  could  be  regarded  as  a  continuation  of 
the  previous  communication.  Its  contents  were  arranged 
under  the  following  heads  :  — 

1.  Improvements  in  the  apparatus  used  for  measuring 
the  ranges  and  relative  strengths  of  the  four  groups  of  rays. 

2.  Results  of  experiments  with  the  new  apparatus,  giving 
the  following  values  of  the  ranges  in  air  at  76  cm.  pressure 
and  20°  C.:  — 

Radium,  3"50. Emanation  or  I 
Radium  A  f 
Radium  A  oi   I  ̂ .g^ 
Emanation  j 

Radium  C,  7'06 
These  were  probably  correct  to  05  cm. 

It  also  appeared  that  the  four  groups  were  alike  in  all  respects 
save  that  of  initial  velocity,  and  that  the  alpha  particle  spent 
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its  energy  at  a  rate  proportional,  approximately,  to  the 
inverse  square  root  of  its  speed. 

3.  Determinations  of  the  loss  of  range  of  alpha  particles 
in  consequence  of  their  passage  through  various  substances, 
from  which  it  appeared  that  for  all  the  materials  examined 
the  loss  in  traversing  any  atom  was  nearly  proportional  to 
the  square  root  of  the  weight  of  the  atom.  The  loss  in  the 
case  of  a  complex  molecule  was  proportional  to  the  sum  of 
the  square  roots  of  the  weights  of  the  constituent  atoms.  The 
results  were  presented  in  the  following  table :  — 

Table,  showing  ''stopping  power"  of  various  atoms  and 
molecules,  as  compared  to  air.  The  atomic  weight 
of  the  imaginary  standard  atom  of  air  is  taken  as 

14'4,  and  the  atomic  square  root  as  3'79  :  — Ratio  of Ratio  of 
Substance. 

Stojiping 
Power. 

Atomic  or 
Molecular 

Atomic  or 
Molecular 

Square  Roots. Weis^hts. 
Hydrogen   

•246 

•265 
•069 

Air   1 1 1 
Aluminium   

.  1-53 

1-38 
1-SS 

Copper   

2*42 
2-1 

4^53 

Silver   
.  3-12 

2^75 

7-5 
Tin   

.  3-42 

2-88 

8^2 Platinum   
.  4-12 3^7 

13^5 

Gold   
.  4-45 3-7 

13-7 

Methyl  bromide .  2-09 

2-09 3^28 

Ethyl  chloride   .  2-30 

2-36 

223 

Methyl  iodide   .  2-49 

2^35 

4-9 
Ether   

.  3-30 

3-68 2-56 

Carbon  tetrachloride  .. 
.  3-8 

3-61 
5-41 

When  these  results  were  plotted,  the  metals  and  gases  seemea 
to  lie  on  rather  different  lines. 

4.  Discussion  of  these  results.  The  authors  suggested  as 
a  possible  explanation  that,  if  atoms  had  a  disc-like  form  (see 
Meyer's  Kinetic  Theory  of  Gases,  §  112),  and  if  ions  could  only 
be  produced  on  the  edges  of  the  discs,  then  the  chances  of 
ionisation  by  an  alpha  particle  traversing  any  atom  would  be 
proportional  to  the  square  root  of  the  atomic  weight.  This 
explanation  involved  the  assumption  that  the  energy  required 
to  produce  a  pair  of  ions  was  a  constant  under  all  conditions, 
as  stated  by  Rutherford.  The  authors  believed  that  this 
assumption  was  correct,  in  spite  of  the  fact  that  in  some  of 
their  experiments  on  gases  with  complex  atoms  the  alpha 
particle  did  not  produce  as  much  total  conductivity  as  in  air, 
and  they  suggested,  as  an  explanation  of  the  apparent  con- 

tradiction, that  ions  made  in  complex  molecules  sometimes 
re-combined  before  getting  free  of  the  molecules. 
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South  Australian  Nudibranchs,  and  an  Enumera- 
tion   OF  THE    KNOWN    AUSTRALIAN  SPECIES. 

By  Herbert  Basedow  and  Charles  Hedley. 

[Read  April  4,  1905.] 
Plates  I.  to  XII. 

Historical  Sketch. 

Our  earliest  information  of  Australian  Nudibranchs 

dates  from  Baudin's  expedition.  The  untrained  collectors 
who  visited  Australia  previously  were  unlikely  to  trouble 
with  objects  so  difficult  to  procure  or  preserve. 

In  the  first  years  of  the  last  century,  those  distinguished 
marine  zoologists,  Peron  and  Lesueur,  took  back  with  them 
to  Paris  several  species,  which  were  studied  by  Cuvier.  These 
included  Scyilita  pelayica,  Phi/Uirlioa  lichtensteinii,  Kentro- 
doris  maculosa,  and  Gasella  atromarginata. 

The  next  contribution  was  also  from  a  French  source. 

Quoy  and  Gaimard,  the  famous  surgeon-naturalists  of  the 
Astrolabe  Expedition,  dredged  their  Doris  violacea  and  D. 
aurea  in  nine  fathoms,  in  Jervis  Bay,  N.S.W.,  and  took 
Elysia  austraUs  on  the  beach  near  Sydney. 

Several  active  naturalists,  Jukes,  Macgillivray,  Huxley, 
and  Ince,  served  on  H.M.S.S.  Fly  and  Rattlesnake  when 
those  vessels  were  surveying  the  coast  of  Queensland.  Hence 
the  British  Museum  obtained  much  material.  Gray  was  pro- 

vided with  S phaerodoris  incii  and  Asteronotus  cruenta,  and 
Abraham  with  Platydoris  coriacea,  and  others. 

During  a  brief  visit  to  Sydney  Dr.  Stimpson  procured 
there  his  Doris  ohtusa,  D.  eaccavata,  Goniodoris  ohscura,  and 
Aeolis  racaoficd. 

George  French  Angas  resided  for  some  years  in  Sydney. 
From  1858  to  1860  he  took  opportunities  to  make  water- 
colour  drawings  from  life  of  Sydney  nudibranchs.  He  ex- 

amined thirty  species,  most  of  which  were  then  new.  Crosse 
published  these  sketches  and  descriptions,  with  comments  of 
his  own,  in  the  Journal  de  Condi yliologie.  This  important 
paper  represents  the  only  work  done  locally. 

During  the  voyage  of  the  Challenger  several  species  were 
dredged  off  the  coasts  of  Queensland  and  New  South  Wales, 
and  were  described  by  Dr.  Bergh  in  the  Challenger  Results. 

About  the  same  time  the  naturalists  of  H.M.S.  Alert 
collected  five  species  in  North  Queensland,  which  were  pub- 

lished in  the  Zoology  of  that  voyage. 
A  period  of  twenty  years  then  elapsed,  during  which  no- 

additions  of  importance  were  made  to  our  knowledge. 
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Recently  Professor  Bergli  has  descrihed  six  new  species 
from  material  ^-athered  by  Miss  Tjodder  in  Tasmania. 

As  Angas  was  unacquainted  with  the  work  of  his  pre- 
decessors, and  as  Abraham  did  not  know  the  species  of  Angas, 

the  revision  here  commenced  requires  to  be  continued. 
In  concluding  this  brief  sketch  we  wish  to  draw  attention 

to  the  valuable  assistance  rendered  by  Dr.  J.  C.  Verco,  in 
allowing  one  of  us  to  accompany  him  on  his  marine  dredging 
excursion,  and  thus  affording  an  opportunity  of  observing 
and  sketching  the  forms  collected  in  their  natural  state,  a 
factor  of  extreme  importance  in  the  systematic  study  of  these 
perishable  beings. 

CENSUS    OF    THE    DESCRIBED    SPECIES    OF  AUSTRALIA. 

N  U  D  I  B  R  A  N  C  H  I  A  T  A.>< 
NUDIBRANCHIATA  ClADOHEPATICA. 

FAMILY  AEOLIDIADAE. 

Genus  Aeolidiella,  Bergh,  1874. 
Aeolidielt.a  FAUSTINA,  Bergh. 

A.  faustina,  Bergh,  Zool.  Jahrb.  xiii.  (3),  1900,  p.  235- 
236,  PI.  XX.,  f.  39-40.    IrL,  Reis.  ir-^  Arch,   der  Phil.,  vi., 
1904,  p.  2,  PL  i.,  f.  27-31. 

Hab. — Ulverstone,  Tasmania  (Miss  Lodder). 

Genus  Coryphella,  Gray,  1850. 
CORYPHELLA  FOULISI,  AngaS. 

Aeolis  foiilisi,  Angas,  Journ.  de  Conch,  xii.,  1864,  p.  64, 
PI.  vi.,  f.  3.  Coryphella  foidhi,  Bergh,  Reis.  im  Arch,  der 
Phil,  ii  (2),  1892,  p.  1029. 

Hah. — Sydney  Harbour  (Angas). 

Coryphella  ( ?)  cacaotica,  Stimpson. 
Aeolis  cacaotica,  Stimpson,  Proc.  Acad.  N.  Sci.  Philad 

vii.,  1856,  p.  388.  Id.,  Bergh,  Reis.  im  Arch,  der  Phil.  ii. 
(2),  1878,  p.  xii. 

Hah. — Sydney  Harbour  (Stimpson), 
Ohs. — This  name  perhaps  refers  to  a  species  of  Angas. 

Coryphella  macleayi,  Angas. 
Aeolis  macleayi,  Angas,  Journ.  de  Conch,  xii.,  1864,  p. 

65,  PI.  vi.,  f.  4.      C.  macleayi,  Bergh,  Reis.  im  Arch,  der 
Phil.  ii.  (2),  1878,  p.  xvi. 

Sydney  Harbour  (Angas). 

*  In  the  following  list  the  sequence  of  the  species  is  based  on 
the  classification  proposed  by  Dr.  Bergh  in  Semper' s  Reisen  im Archipel   der  Phiiippinen. 
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GenuvS  Rizzolia,  Trinchese,  1877. 

RizzoLiA  AUSTRALis,  Bergh. 

E.  australis,  Bergh.,  Chall.  Zool.  x.,  1884,  p.  27,  PI.  ix., 
f.  1-5.    Id.,  Reis.  im  Arch,  der  Phil.  ii.  (2),  1892,  p.  1031. 

Eah. — Sydney  Harbour  (Challenger). 

Genus  Flabellina,  Cuvier,  1830. 

Flabellina  ianthina,  Angas. 

F.  ianthina,  Angas,  Journ.  de  Conch,  xii.,  1864,  p.  66,. 
PI.  vi.,  f.  6.  Id.,  Bergh,  Reis.  im  Arch,  der  Phil.  ii.  (2), 
1892,  p.  1034. 

Hah. — Sydney  Harbour  (Angas). 

Flabellina  ornata,  Angas. 

F.  ornatd,  Angas,  Journ.  de  Conch,  xii.,  1864,  p.  67,  PL 
vi.,  f.  7.  Id.,  Bergh,  Reis.  im  Arch,  der  Phil.  ii.  (2),  1892, 
p  1034. 

Hah. — Sydney  Harbour  (Angas). 

Flabellina  newcombi,  Angas. 

F.  newcomhi,  Angas,  Journ.  de  Conch,  xii.,  1864,  p.  68, 
PI.  vi.,  f.  8.  Id.,  Bergh,  Reis.  im  Arch,  der  Phil.  ii.  (2), 
1892,  p.  1034. 

Hab. — Coogee,  near  Sydney  (Angas). 

Genus  Fiona,  Alder      Hancock,  1853. 

Fiona  marina,  Forskal. 

Limax  marina,  Forskal,  Descrip.  Anim.,  1775,  p.  99. 
Fiona  marina,  Bersrh,  Chall.  Zool.  x.,  1884,  p.  9,  PI.  xi.,  f.  1. 

Hah. — Maroubra,  near  Sydney  (Whitelegge). 
Ohs. — This  world-wide  mollusc  has  an  extensive  litera- 

ture. It  has  been  added  to  the  Australian  fauna  by  Hed- 
ley  (Proc.  Malac.  Soc.  i.,  1895,  p.  333).  New  Zealand  speci- 

mens were  described  by  Hutton  as  Folis  plicata  (Trans.  New 
Zealand  Inst.,  xiv.,  1882,  p.  166,  PI.  vi.,  f.  1).  Plate  dis- 

covered it  in  Chili  (Bergh,  Zool.  Jahrb.  xiii.,  1900,  p.  239). 

Genus  Glaucus,  Forster,  1777. 

Glaucus  atlanticus,  Forster. 

G.  atlanticus,  Forster,  Voy.  Resolution  i.,  1777,  p.  49. 
Id.,  Bergh,  Chall.  Zool.  x.,  1884,  p.  16.  Id.,  Hedley,  Mem. 
Aust.  Mus.  iv.,  1903,  p.  401. 

Hah.—Ofi  Sydney  and  Southport,  Queensland  (Hedley). 
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(Jcmis  Janus,  N'crany, 
Janus  (?)  sangi'ineus,  Aiigas. 

7.  sanguineus,  Aiigas,  Journ.  de  Conch,  xii.,  1864,  p.  G3, 
PI.  vi.,  f.  5.  Id.,  Bergh.,  Reis.  im  Arch,  der  Phil.  ii.  (2), 
1892,  p.  1036. 

Hah. — Sydney  Harbour  (Angas). 
Obs. — This  species  has  neither  the  crest  nor  the  rhino- 

phores  of  JanvK  (properly  A/tfiop((J,  and  is  only  retained 
here  till  a  more  suitable  position  may  be  found. 

Genus  Janolus,  Bergh,  1884. 
Janolus  australis,  Bergh. 

J.  australis,  Bergh,  Chall.  Rep.  x.,  1884,  p.  19,  PI.  viii., 
f.  15-22,  PI.  ix.,  f.  6-8. 

Hab. — Arafura  Sea  (Challenger). 

FAMILY  DOTONID^. 

Genus  Doto,  Oken,  1812. 

DoTO  australis,  Angas. 

Melibaa  australis,  Angas,  Journ.  de  Conch,  xii.,  1864,  p. 
62,  PI.  vi.,  f.  2.  Melibe  aitstiriUs,  Bergh,  Zool.  Jahrb.  Syst.  v., 

1891,  p.  48.  Doto  ('i )  australis,  Bergh,  Reis.  im  Arch,  der 
Phil.  ii.  (2),  1892,  p.  1047. 

Hab. — Sydney  Harbour  (Angas). 

FAMILY  BORNELLID^. 

Genus  Bornella,  Gray,  1850. 
BoRNELLA  ADAMSi,  Gray. 

B.  adamsi,  Gray,  Fig.  Moll.  Anim.  iv.,  1850,  p.  107,  PI. 
cxcvi.,  f.  6.  Id.,  H.  &  A.  Adams,  Gen.  Moll.,  PI.  Ixv.,  f.  2. 
Id.,  Bergh,  Reis.  im  Arch,  der  Phil.  ii.  (2),  1892,  p.  1053.  B. 
hermanni,  Angas,  Journ.  de  Conch,  xii.,  1864,  p.  61.,  PI.  vi., 
f.  1. 

Hab. — Sydney  Harbour  (Angas). 
Obs. — Prof.  Bergh  regards  (Zool.  Jahrb.  Syst.  v.,  1891, 

p.  59)  as  doubtfully  distinct  from  the  above,  B.  arborescens, 
Pease,  B.  caledonica,  Crosse,  B.  sem/peri,  Crosse,  and  B.  han- 
cockana,  Kelaart. 

Bornella  digitata.  Ad.  &  Reeve. 

B.  digitata.  Ad.  &  Rv.,  Voy.  Samarang,  1850,  Moll.,  p. 
67,  PI.  xix.,  f.  1.  Id.,  Aid.  &  Hanck.,  Trans.  Zool.  Soc.  v.,  1864, 
p.  140,  PI.  xxxiii.,  f.  8-9.  Id.,  Bergh,  Reis.  im  Arch,  der 
Phil.  ii.  (1),  1874,  p.  301,  PI.  xxxvii.,  f.  14-19,  PI.  xxxviii.. 
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f.  13-22.  Id.,  Smith,  ZooL  Coll.  Alert,  1884,  p.  92.  Id., 
Eliot,  Proc.  Zool.  Soc,  1904,  ii.,  p.  101. 

Hah. — Port  Denison,  Queensland  (Alert). 

BoRNELLA  EXCEPTA,  Bergh. 

B.  excepa,  Bergh,  Chall.  Zool.  x.,  1884,  p.  36,  PI.  vii., 
f.  13-22,  PI.  viii.,  f.  a-13. 

Tlah. — Arafura  Sea  (Challenger). 

FAMILY  SCYLLAEID^. 

Genus  Scyllaea,  Linne,  1758. 
ScYLLvEA  PELAGICA,  Liuue. 

iS'.  pelagica,  Linn.  Syst.  Nat.  x.,  1758,  i.,  p.  644,  656.  Id., 
Cuvier,  Ann.  du  Mus.  vi.,  1804,  p.  424.  Id.,  Collingwood, 
Trans.  Linn.  Soc.  Zoiol.  ii.,  1881,  p.  137-8,  PI.  x.,  f.  29-33. 
Id.,  Bergh,  Reis.  im  Arch,  der  Phil.  ii.  (2),  1892,  p.  1056. 
Id.,  Hedley,  Proc.  Roy.  Soc,  Vict,  vii.,  n.s.,  1895,  p.  199. 

Hah. — Terre  d'Edels,  Western  Australia  (Peron),  Port 
Phillip,  Victoria  (Bracebridge  Wilson),  St.  Vincent's  Gulf, 
South  Australia  (Verco). 

Ohx. — This  world-wide  species  has  too  extensive  a  biblio- 
graphy to  insert  here  unabridged. 

FAMILY  PHYLLIROID^. 

Genus  Phyllirhoa,  Peron  k  Lesueur,  1811. 

Phyllirhoa  lichtensteinii,  Eschscholtz. 

Eurydice  lichfetisfeinii,  Eschscholtz,  Isis,  1825,  i.,  p. 
737,  PI.  v.,  f.  1.  r////IJiroe  puiirtulatum ,  Quoy  &  Gaim., 
Voy.  Astrolabe,  Zool.  ii.,  1833,  p.  407,  PI.  xxviii.,  f.  15-18. 
Id.,  Macdonald,  Proc.  Roy.  Soc,  Lond.  vii.,  1856,  p.  363. 
Id.,  Bergh.  Reis.  im  Arch,  der  Phil.  ii.  (1),  1872,  p.  210. 

Hah. — Terre  d'Edels,  Western  Australia  (Quoy  and 
Gaim.).    Lord  Howe  Island  (Macdonald). 

Ohs. — This  bibliography  is  much  abbreviated. 
Nudibranchiata  holohepatica. 

FAMILY  PLEUROPHYLLIDIAD^. 

Genus  Pleurophyllidia,  Meckel,  1810. 

Pleurophyllidia  cygnea,  Bergh. 

F.  cygnea,  Bergh,  Malak.  Blatt.  xxiii.,  1876,  p.  9,  PI.  i., 
f-  1-7.    Id.,  Reis.  im  Arch,  der  Phil.  ii.  (2),  1892,  p.  1063. 

Swan  River,  W.A.  (Cuming  Coll.),  St.  Vincent's 
Gulf,  S.A.  (Veico),  and  Sydney  Harbour  (Hedley). 
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DORIDID^  CRYPTOBRANCIllATyE. 
FAMILY  DORTDID^. 

Geiuis  Hexabranchus,  KlM{Mil)('r«;-,  \^'M. 
Hexabranc'iii's  FLAMMi'LATus,  Quoy  ii'  Gaiiri. 

Doris  fainwuhifa,  Quoy  Sz  Gaini.,  Voy.  Astrolabe,  Zool. 
ii.,  1833,  p.  257,  PL  xvii.,  f.  G-IO.      II (.rahravrJins  jiamwu- 
laUt.'<,  Wild,  Nat.  Hist.  Soc.  Queensland  i.,  1894,  jd.  90. 

Hah. — Tweed  Heads,  Queensland  (Wild). 
Hexabranchus  imperialis,  Kent. 

Doris  iif} peria/is,   Kent,  Naturalist  in  Australia,  1897, 
p.  151,  PL  V. 

Rat  Island,  Abrolhos,  W.A.  (Kent). 

Genus  Archidoris,  Bergh,  1878. 
Archidoris  varia,  Abraham. 

Doris  variabilis,  Angas,  Journ.  de  Conch,  xii.,  1864,  p. 
44,  PL  iv.,  f.  1  (not  Doris  variabilis,  Kelaart,  Ann.  Mag. 
Nat.  Hist.  (3),  iii.,  1859,  p.  300).  Dons  varia,  Abraham, 
Proc.  Zool.  Soc,  1877,  p.  209.  Doris  pnrtenera ,  Abraham, 
Proc.  Zool.  Soc.,  1877,  p.  258,  PL  xxx.,  f.  10-12. 

Hah. — Sydney   Harbour  (Angas).      St.   Vincent's  Gulf, S.A. 
Archidoris  staminea,  .s^pec.  nov. 

Hab. — Backstairs  Passage,  S.A.  (Verco). 

Genus  Staurodoris,  Bergh,  1878. 
Staurodoris  pustulata,  Abraham. 

Doris  pustulata,  it^braham,  Proc.  Zool.  Soc.  1877,  p.  205, 

256,  PL  xxix.,  f.  18,  19.  Staurodoris  ( '! )  pustulata,  Bergh, 
Reis.  im  Arch,  der  Phil.  ii.  (2),  1892,  p.  1093. 

Hab. — Australia  (Abraham).  St.  Vincent's  Gulf 
(Verco). 

Genus  Alloiodoris,  Bergh,  1904. 
Alloiodoris  marmorata,  Bergh. 

A.  marmorata,  Bergh,  Reis.  im  Arch,  der    Phil,  vi., 
1904,  p.  42,  PL  iii.,  f.  12-19. 

Hab. — Ulverstone,  Tasmania  (Miss  Lodder).  St.  Vin- 
cent's Gulf  (Basedow). 

Genus  Discodoris,  Bergh,  1877. 
DiscoDORis  DUBiA.  Bergh. 

D.     dtibia,    Bergh,    Reis.    im    Arch,    der     Phil,  vi., 
1904,  p.  50,  PL  iii.,  f.  29-30,  PL  iv.,  f.  1-2. 

Hab. — Ulverstone,  Tasmania  (Miss  Lodder.) 
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DiscoDORis  EGENA,  Bergh. 

D.   egena,  Bergh,  Reis.  im  Arch,  der  Phil,  vi.,  1904,  p. 
54,  PI.  iv.,  f.  7-14. 

Hah. — Ulverstone,  Tasmania  (Miss  Lodder.) 

Genus  Thordisa,  Bergh,  1877. 
Thordisa  clandestina,  Bergh. 

T.  clandestina,  Bergh,  Chall.  ZooL  x.,  1884,  p.  106,  PL 
iii.,  f.  21-25.    Id.,  Reis.  im  Arch,  der  Phil  ii.  (2),  1892,  p. 
1098. 

Hah. — Torres  Straits  (Challenger). 

Genus  Halgerda,  Bergh,  1880. 
Halgeeda  graphica,  spec.  710V. 

Hah.— St.  Vincent's  Gulf,  S.A.  (Verco). 

Genus  Kentrodoris,  Bergh,  1876. 
Kentrodoris  maculosa,  Cuvier. 

Doris  macidosa,  Cuvier,  Ann.  du  Mus.  iv.,  1804,  p.  466. 
Id.,  Quoy  &  Gaim.,  Voy.  Astrolabe,  ZooL  ii.,  1833,  p.  249, 
PL  xvL,  £.  3-5.  Id.,  Abraham,  Proc.  ZooL  Soc,  1877,  p.  202. 
Id.,  Bergh,  Reis.  im  Arch,  der  Phil.  iL  (2),  1878,  p.  xxx. 
Kentrodoris  amiidiqera,  Bergh,  Reis.  im  Arch,  der  Phil. 
iL  (2),  1890.  p.  922. 

Sharks  Bay,  W.A.  (Peron). 
Ohs. — Lack  of  space  has  excluded  numerous  references. 

Genus  Platydoris,  Bergh,  1877. 
Platydoris  coriacea,  Abraham. 

Boris  coriacea,  ̂ .braham,  Proc.  ZooL  Soc,  1877,  p.  203,  247, 
PL  xxviL,  f.  1-4.    Flatydoris  coriacea,  Bergh,  Reis.  im  Arch, 
der  PhiL  iL  (2),  1892,  p.  1102. 

Hah.— Sir  C.  Hardy's  Isles,  Queensland  (?  H.M.S.  Fly), 
Green  and  Masthead  Islands,  Queensland  (Hedley). 

Ohs. — This  species  seems  suspiciously  like  Platydoris 
scahra,  Cuvier. 

Platydoris  infrapicta,  Smith. 

Doris  infrapicta,  Smith,  ZooL  Coll.  Alert,  1884,.  p.  91. 
Hah. — Queensland  (Alert). 

Platydoris  cruenta,  Gray. 

Asteronotus  cruenta  (Alder  MS.),  Gray,  Fig.  Moll. 
Anim.  iv.,  1850,  p.  44,  102,  PL  ccxxvi.,  f.  2,  2a.  Doris  cruen- 
lata,  Abraham,  Proc.  ZooL  Soc,  1877,  p.  201  ;  not  Doris 
cruentata,  Quoy  &  Gaim.,  Voy.  Astrolabe,  ZooL  ii.,  1833, 

p  260. 
Hah. — Torres  Straits  (Ince). 
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Cu'iuis  Asteronotus,  l^]lii(>nb(>i;«,%  liS.'^l. 
AsTERONOTUs  MABiLLA,  Abraham. 

A.  mahilla,  Bergh,  Jahrb.  Deut.  Mai.  Gesell.  iv.,  1877, 
p.  163  (noni.  nud.).    Id.,  Abraham,  Proc.  Zool.  Soc.  1877,  p. 
249,  PI.  xxviii.,  f.  1-4.    Id.,  Bergh,  Reis.  im  Arch,  der  Phil, 
ii.,  1876,  p.  644,  1892,  p.  1103. 

Ilnh. — Sydney  Harbour  (Hedley). 

Genus  Hypselodoris,  Stimpson,  1855, 

Ohs. — We  would  point  out  that  the  species  which  Stimp- 

son  described  as  Gon  'todoris  ohscura  is  obviously  that  which Angas  afterwards  found  in  the  same  place  and  named  G. 
crossci.  Stinipson  saw  that  his  species  was  unsuitably  placed 
in  Goniodoris,  and  proposed  for  its  reception  Hypselodoris. 
As  this  name,  though  unknown  to  any  later  writer,  has  nine 

years'  precedence  over  Alder  &  Hancock's  Chromodoris,  it 
must  certainly  replace  it. 

Hypselodoris  obscura,  Stimpson. 
Goniodoris  ohscura,  Stimpson,  Proc.  Acad.  Nat.  Sci. 

Philad.,  vii.,  1855,  p.  388.  G.  crossei,  Angas,  Journ.  de 
Conch,  xii.,  1864,  p.  54,  PI.  v.,  f.  1.  Chromodorix  crossei, 
Bergh,  Reis.  im  Arch,  der  Phil.  ii.  (2),  1884,  p.  648-50. 
Id.,  loc.  cit.,  1892,  pp.  1109,  1110. 

Hah. — Sydney  Harbour  (Angas). 
Hypselodoris  lineolata,  van  Hasselt. 

Doris  lineolata,  van  Hasselt,  Bull.  Sci.  Nat.  Zool.  iii., 
1824,  p.  258.  Chromodoris  striatella,  Bergh,  Chall.  Zool.  x., 
1884,  p.  73,  PL  iii.,  f.  26-29,  PI.  iv.,  f.  1-4.  Id.,  Journ.  Mus. 
Godeff.  xiv.,  1879,  p.  5.  Id.,  Reis.  im  Arch,  der  Phil.  ii.  (2), 
1892,  p.  1106. 

Hah. —Fort  Denison  (Dietrich)  and  Torres  Straits  (Chal- 
lenger). 

Hypselodoris  runcinata,  Bergh. 
Chromodoris  runcinata,  Bergh,  Reis.  im  Arch,  der  Phil, 

ii.,  1877,  p.  479-481,  PI.  li.,  f.  32,  33,  PI.  liii.,  f.  5-12;  1892, 
p.  1107.  Id.,  Chall.  Zool.  x.,  1884,  p.  76,  pi.  vi.  f.  1-4.  Id., 
Eliot,  Proc.  Zool.  Soc.  1904,  i.,  p.  393.  C.  ir^s,  Collingwood, 
Trans.  Linn  Soc.  Zool.  ii.,  1881,  p.  127,  PI.  ix.,  f.  9-14. 

Hah. — Sydney  Harbour  (Challenger). 
Hypselodoris  verrucosa,  Crosse. 

Goniodoris  verrucosa,  Crosse,  Journ.  de  Conch,  xii., 
1864,  p  56,  PL  v.,  f.  4.  Chromodoris  verrucosa,  Bergh, 
Reis.  im  Arch,  der  Phil.  ii.  (2),  1892,  p.  1108. 

Hah. — Sydney  Harbour  (Angas). 
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Hypselodoris  erinaceus,  Crosse. 
Goniodoris  erinaceus,  Crosse,  Journ.  de  Conch,  xii., 

1864,  p.  57,  PI.  v.,  f.  5.  Ghromodoris  erinaceus,  Bergh, 
Reis.  im  Arch,  der  Phil.  ii.  (2),  1892,  p.  1108. 

Hah. — Sydney  Harbour  (Angas). 

Hypselodoris  bennetti,  Angas. 
Goniodoris  hennetti,  Angas,  Journ.  de  Conch,  xii.,  1864, 

p.  51,  PI.  iv.,  f.  10.      Ghromodoris  hennetti,  Bergh,  Ver- 
handl.  k.k.  zool.-bot.  Ges.  Wien,    1893,   p.   415,  PI.  iv.,  f. 
12-17. 

Hah. — Sydney  Harbour  (Angas). 
Hypselodoris  festiva,  Angas. 

Goniodoris  festiva,  Angas,  Journ.  de  Conch,  xii.,  1864, 
p.  53,  PI.  iv.,  f.  12.  Ghromodoris  festiva,  Bergh,  Verhandl. 
k.k.  zool.-bot.  Ges.  Wien,  1893,  p.  417,  PI.  iv.,  f.  18-22. 

Tlah. — Sydney  Harbour  (Angas). 
Hypselodoris  loringi,  Angas. 

Goniodoris  loringi,  Angas,  Journ.  de  Conch,  xii.,  18G4, 
p.  52,  PI.  iv.,  f.  11.  Ghromodoris  loringi,  Bergh,  Reis.  im 
Arch,  der  Phil.  ii.  (2),  1892,  p.  1109. 

Hah. — Sydney  Harbour  (Angas). 

Hypselodoris  splendida,  Angas. 
Goniodoris  sflendida,  Angas,  Journ.  de  Conch,  xii.,  1864, 

p.  55,  PI.  v.,  f.  2.  Ghromodoris  sj)lendida,  Bergh,  Reis.  im 
Arch,  der  Phil.  ii.  (2),  1892,  p.  1109.  Id.,  Eliot,  Proc.  Zool. 
Soc.  1904,  i.,  p.  390. 

Hah. — Sydney  Harbour  (Angas). 

Hypselodoris  daphne,  Angas. 
Goniodoris  dayhne,  Angas,  Journ.  de  Conch,  xii.,  1864, 

p.  54,  PI.  v.,  f.  3.  Ghromodoris  daphne,  Bergh,  Reis.  im 
Arch,  der  Phil.  ii.  (2),  1892,  p.  1109. 

Hah. — Sydney  Harbour  (Angas). 

Hypselodoris  tasmaniensis,  Bergh. 
Ghromodoris  tasmaniensis,  Bergh,    Reis.   im   Arch,  der 

Phil.  vi.  (2),  1905,  p.  69,  PI.  v.,  f.  12-15. 
Hah. — Ulverstone,  Tasmania  (Miss  Lodder). 

Hypselodoris  eptcuria,  spec.  nov. 

Hah.—St.  Vincent's  Gulf  (Newland). 

Genus  Casella,  H.  &  A.  Adams,  1858. 
Casella  atromarginata,  Cuvier. 

Doris  atromarginata,  Cuvier,  Ann.  du  Mus.  iv.,  1804, 
p.   473,   PI.  ii.,  f.   6.       Goniodoris  atromarginata,  Angas, 
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Journ.  do.  Conch,  xii.,  1804,  p.  51.  Casrlhi  at i(,iii(ir(/'nuifa, Bereli,  Journ.  Mus.  GodefT.  I  left,  vi.,  1871,  p.  102,  PI.  ii., 
f.  lb-'29,  PI.  iii.,  f.  21-32.  7r/.,  Reis.  im  Arch,  der  Phil.  ii. 
(2),  1892,  p.  1110.  I(L,  Eliot,  Proc.  Zool.  Soc.  1904,  i., 

p.  '  399.  Crt.^eUa  gouldii,  IT.  &  A.,  Ad.  Genera  ii., 1857,  Pi.  xliii.,  f.  5.  Cff.^eUa  philippinends,  Bergh,  Reis.  im 
Arch,  der  Phil.  ii.  (1),  1874,  PI.  xxxiii.,  f.  1. 

//r/?>.— Sydney  Harbour  (Angas). 
Ohn. — The  above  references  are  not  exhaustive. 

Genus  Albania,  Collingwood,  1881.->^ 
Albania  (?)  verconis,  spec.  nov. 

Hah.— St.  Vincent  Gulf,  S.A.  (Verco). 

Genus  Ceratosoma,  Ad.  c^-  Reeve,  1848. 
Ceratosoma  brevicaudatum,  Abraham. 

C.  hrevicavclatum .  Abraham,  Ann.  Mag.  Nat.  Hist.  (4), 
xviii.,  1876,  p.  142,  PI.  vii.,  f.  6.    C.  nh1oin/i(m,  Abraham, 
loc.  rif.,  p.  143,  PI.  vii.,  f.  7,  7a,  7b.     Id.,  Bergh,  Reis.  im 
Arch,  der  Phil.  ii.  (2),  1892,  p.  1111. 

Hnh. — Western  Australia  (Abraham),  St.  Vincent 
Gulf,  S.A.  (Verco),  Sydney  Harbour  (Hedley). 

Ceratosoma  ADELAiDiE,  spec.  nov. 

Hah.— Si.  Vincent  Gulf,  S.A.  (Basedow). 

Ceratosoma  tenue,  Abraham. 

C.  tenue,  Abraham,  Ann.  Mag.  Nat.  Hist.  (4),  xviii., 
1876,  p.  141,  PI.  vh.,  f.  5,  5b.  Zr/.,  Smith,  Zool.  Coll.  Alert, 
1884,  p.  90.  I(L.  Bergh,  Reis.  im  Arch,  der  Phil.  ii.  (2), 
1892,  p.  nil. 

Rah. — Thursday  Island,  Torres  Straits  (Alert). 

Ceratosoma  lixi,  Rochebrune. 

C.  lixi,  Rochebrune,   Naturaliste,   1894,   p.   55.  Id.y 
Arch.  Mus.  Paris,  3  ser.,  vii.,  p.  134,  PI.  vi.,  f.  6. 

Hah.—T>Q3id  Island,  Torres  Straits  (Lix). 

Ceratosoma  gibbosum,  Rochebrune. 

C.  gihho.nnn,  Rochebrune,  Naturaliste,  1894,  p.  55.  Id., 
Arch.  Mus.  Paris,  3  ser.,  vii.,  p.  135,  PI.  vi.,  f.  4. 

Hcih. — Dead  Island,  Torres  Straits  (Lix). 

*  While  these  pages  are  going  through  the  press,  and  too 
late  to  alter  the  title  of  Pkte  iv.,  we  observ  ed  that  Bergh  (Reis. 
im.  Arch,  der  Phil.,  ii.  (2).  1894.  p.  148)  reduces  Albania  to  a 
synonym  of  JEthodoris,  Abraham,  1877. 
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Genus  Aphelodoris,  Bergh,  1879. 

Aphelodoris  luctuosa,  Bergh. 

A.  luctuosa^  Bergh,  Reis.  im  Arch,  der  Phil.  vi.  (2),  1905, 
p.  75,  PI.  v.,  f.  26-32,  PL  vi.,  f.  1-2. 

Hah. — Ulverstone,  Tasmania  (Miss  Lodder). 

Genus  Miamira,  Bergh,  1S75. 
MiAMiRA  siNUATA,  van  Hasselt. 

Doris  sinuata,  van  Hasselt,  Bull.  d.  Sci.  Nat.  and  d. 
Geol.  iii.,  1824,  p.  239.  Miamira  nohUis,  Bergh,  Journ.  Mus. 
Godeff.,  Heft,  vi.,  1874,  PI.  viii.,  f.  8,  Heft,  viii.,  1875,  p.  53, 
PI.  viii.,  f.  1-30,  PI.  ix.,  f.  1-4.  Id.,  Reis.  im  Arch,  der  Phil, 
ii.  (2),  1876,  p.  411,  PI.  xxxiii.,  f.  2,  and  1892,  p.  1112;  vi. 
(2),  1905,  p.  81,  PI.  v.,  f.  33-36.  Id.,  Smith,  Zool.  Alert, 
1884,  p.  90.    Id.,  Eliot,  Proc.  Zool.  Soc,  1904,  i.,  p.  405. 

Hah. — Port  Denison,  Queensland  (Alert). 

Genus  Sphaerodoris,  Bergh,  1877. 
Sphaerodoris  inch.  Gray. 

Doris  mcit  (Alder  M.S.),  Gray,  Fig.  Moll.  An.  iv.,  1850, 
PL  ccxxvi.,  f.  1,  103.  Dictyodori--^  incii,  Bergh,  Reis. 
im  Arch,  der  Phil.  ii.  (2),  1880,  Suppl.  p.  75.  Sphaerodoris 
incii,  Bergh,   Reis.  im  Arch,  der  Phil.  ii.  (2),  1892,  p.  1113. 

Hah. — Torres  Straits  (Ince). 

FAMILY  DORIOPSID^. 

Genus  Doriopsis,  Pease,  1860. 
DoRioPSis  DENisoNi,  Angas. 

Doris  denisoni,  Angas,  Journ.  de  Conch,  xii.,  1864,  p. 
45,  PL  iv.,  f.  2.  Doridofsis  f/emmacea,  Aid.  &  Hancock, 

Trans.  Zool.  Soc.  v.,  1864,  p.' 126,  PL  xxxL,  f.  4,  5,  6,  7. Id.,  Bergh,  Reis.  im  Arch,  der  Phil.  ii.  (2),  1884,  p.  698; 
18*92,  p.  1120.  Doridopsis  denisoni,  Eliot,  Proc.  Zool.  Soc, 
1904,  iL  (1905),  p.  277. 

Hah. — Sydney  Harbour  (Angas). 
Ohs. — Professor  Bergh  reduces  Angas's  name  to  a 

synonym  of  D.  gemmaaea.  It  appears,  however,  that  1). 
denisoni  has  about  six  months'  priority  over  D.  fiemmacea. 

Doriopsis  violacea,  Quoy  &  Gaimard. 

Doris  violacea,  Quoy  &  Gaim.,  Voy.  Astrolabe,  Zool.  ii., 

1832,  p.  264,  PL  xix.,  ̂ f.  1-3.      Doriopsis  violacea,  Bergh, Reis.  im  Arch,  der  Phil.  ii.  (2),  1892,  p.  1121. 
Jervis  Bay,  N.S.W.  (Astrolabe). 
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DORIOPSIS   AL'STIIALIS,  All<iclS. 
Actinodorm  (ti/strftl/x,  Angjis,  Jourii.  de  Conch,  xii., 

1864,  p.  49,  PI.  iv.,  f.  8.  Dorinp^^i^  misfrnlix,  Bcrgh,  Reis. 
im  Arch,  der  Phil.  li.  (2),  1892,  p.  1122. 

JJah. — New  South  AVales  (Angas). 

DoRioPSis  AUSTKAT.iENSTS,  Abraham. 

Doridopsis  ausfraliensi.s ,  Abraham,  Proc.  Zool.  Soc, 
1877,  pp.  243,  263,  PI.  xxx.,  f.  25-26.  Doriops?.^  anstraliensis, 
Bergh,  Reis.  im  Arch,  der  Phil.  ii.  (2),  1892,  p.  1122. 

Hab. — New  South  Wales. 

DoRicPSis  AUREA,  Quoy  &  Gaimard. 

Doris  ai(j-ea,  Quoy  &  Gaim.,  Voy.  Astrolabe,  Zool.  ii., 
1832,  p.  265,  PI.  xix.,  f.  4-7.  Doriopsis  aurea,  Bergh,  Reis. 
im  Arch,  der  Phil.  ii.  (2),  1892,  p.  1122. 

Hah. — Jervis  Bay,  N.S.W.  (Astrolabe),  St.  Vincent 
Gulf,  S.A.  (Verco). 

Doriopsis  carneola,  Angas. 

Doris  carneola,  Angas,  Journ.  de  Conch,  xii.,  1864,  p. 
48,  PI.  iv.,  f.  6.  Doriopsis  carneola,  Bergh,  Reis.  im  Arch, 
der  Phil.  ii.  (2),  1892,  p.  1122. 

Hah. — Sydney  Harbour  (Angas),  St.  Vincent  Gulf 
(Basedow). 

Doriopsis  nodulosa,  Angas. 

Doris  nodulosa,  Angas,  Journ.  de  Conch,  xii.,  1864,  p. 
48,  PI.  iv,  f.  6.  Doriopsis  nodulosa,  Bergh,  Reis.  in  Arch, 
der  Phil.  ii.  (2),  1892,  p.  1122. 

Hah. — Ccogee,  near  Sydney  (Angas). 

Doriopsis  (?)  pantherina,  Angas. 

Doris  pantherina,  Angas,  Journ.  de  Conch,  xii.,  1864, 
p.  47,  PI.  IV..  f.  5 

Hah. — Coogee,  near  Sydney  (Angas). 

FAMILY  PHYLLIADID^. 

Genus  PhylHdia,  Cuvier,  1798. 

Phyllidia  varicosa,  Lamarck. 

P.  varicosa,  Lamarck,  Syst.  des  An.  s.  vert.,  1801,  p.  66. 
Id.,  Quoy  &  Gaim.,  Voy.  Astrolabe,  Zool.  ii.,  1832,  p.  292, 
PI.  xxi.,  f.  25.  Id.,  Bergh,  Reis.  im  Arch,  der  Phil.  ii.  (2), 
1876,  p.  380,  PI.  XXV.,  f.  7,  Suppl.  1881,  p.  8,  1892,  p.  1128. 
Id.,  Eliot,  Proc.  Zool.  Soc,  1904,  ii.  (1905),  p.  281. 

Hah. — Dampier's  Archipelago,  W.A.  (Gazelle). 



146 

DORIDID^  PHANEROBRANCHTAT^. 

FAMILY  POLYCERAD^. 

Genus  Triopa,  Johnston,  1838. 

Triopa  yatesi,  Angas. 

T.  yatesi,  Angas,  Journ.  de  Conch,  xii.,  1864,  p.  60,  PL 
v.,  f.  8.  Id.,  Bergh,  Reis.  im  Arch,  der  Phil.  ii.  (2),  1892, 
p.  1139. 

Hah. — Sydney  Harbour  (Angas). 

Genus  Palio,  Gray,  1857. 
Palio  cooki,  Angas. 

Polycera  cooki,  Angas,  Journ.  de  Conch,  xii.,  1864,  p. 
58,  PL  v.,  f.  6.  Palio  (?)  cooki,  Bergh,  Reis.  im  Arch,  der 
PhiL  iL  (2),  1892,  p.  1142. 

Hah. — Botany  Bay  (Angas). 

Genus  Ohola,  Bergh,  1884. 
Ghola  pacifica,  Bergli. 

0.  pacifica,  Bergh,  ChalL  ZooL  x.,  1884,  p.  52,  PL  ix., 
f.  9-12. 

Hah. — Arafura  Sea  (Challenger). 

Genus  Angasiella,  Crosse,  1864. 

Angasiella  edwardsi,  Angas. 

A.  eclwardsi,  Angas,  Journ.  de  Conch.,  1864,  xii.,  p.  49, 
PL  iv.,  f.  9.  N emhrofha  ( ? )  edward^i,  Bergh,  Reis.  im  Arch, 
der  PhiL  iL  (2),  1892,  p.  1145. 

Hah. — Sydney  Harbour  (Angas). 

Genus  Nembrotha,  Bergh,  1877. 

Nembrotha  verconis,  spec.  nov. 

Hah.— St.  Vincent  Gulf,  S.A  (Verco). 

Genus  Placomopherus,  Leuckart,  1828. 
Placomopherus  imperialis,  Angas. 

Plocaniopliorus  imperialis,  Angas,  Journ.  de  Conch,  xii., 
1864,  p.  59,  PL  v.,  f.  7.  Plocamopherus  naevatus,  Abraham, 
Ann.  Mag.  Nat.  Hist.  (4),  xviiL,  1876,  p.  139,  PL  vL,  f.  4,  4a. 
P.  imperialis,  Bergh,  Verh.  Zool.  bot.  Ges.  Wien,  xxxiii., 
1884,  p.  144-9,  PL  vL,  f.  10,  PL  x,  f.  8-9,  Reis.  im  Arch,  der 
PhiL  ii.  (2),  1892,  p.  1146. 

Hah. — Sydney  Harbour  (Angas). 
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Placomopherus  iNSiCN'is,  Smitli. 

Plocamophorus  insu/ui.^,  Smith,  Zool.  Coll.  Alert,  1884, 
p.  91,  PI.  vi.,  f.  1.,  li. 

Ilah. — Albany  Island,  Queensland  (Alert). 

Geiuis  Acanthodoris,  Cray,  1857. 

ACANTHODORIS  METULIFERA,  Bergh. 

A.  metulifera,  Bergh,  Reis.  im  Arch,  der  Phil.  vi.  (2), 
1905,  p.  98,  PI.  vii.,  f.  3-6. 

Hah. — Ulverstone,  Tasmania  (Miss  Lodder). 

UNCLASSIFIED  SPECIES. 

Doris  arbutus,  Angas. 

Journ.  de  Conch,  xii.,  1864,  p.  47,  PI.  iv.,  f.  4.  Id., 
Read,  Proc.  Linn.  N.S.W.,  iv.,  1879,  p.  291,  PL  xvii. 

Hah. — Coogee. 

Doris  chrysoderma,  Angas. 

Journ.  dp  Conch,  xii.,  1864,  p.  46,  PI.  iv.,  f.  3. 
Hah  -  Sydney  Harbour. 

Doris  collatata,  Abraham. 

Proc.  Zool.  Soc,  1877,  p.  205,  255,  PI.  xxix.,  f.  25-26. 
Hah. — Port  Essington. 

Doris  peculiaris,  Abraham. 

Proc.  Zool.  Soc,  1877,  p.  211,  258,  PI.  xxx.,  f.  15-17. 
Hah. — Port  Lincoln,  S.A. 

Doris  analampulla,  Abraham. 

Proc.  Zool.  Soc,  1877,  p.  205,  254,  PI.  xxix.,  f.  8-10. 
Hah. — Australia. 

Doris  obtusa,  Stimpson. 

Proc.  Acad.  N.  Sc.,  Philad.,  vii.,  1855,  p.  389. 
Hah. — Sydney  Harbour. 

Doris  excavata,  Stimpson. 

Proc  Acad.  N.  Sc.,  Philad.,  vii.,  1855,  p.  389  (not 
D.  excavata,  Pease). 

Hah. — Sydney  Harbour. 
Doris,  sp. 

W.  S.  Kent,  Great  Barrier  Reef,  1893,  p.  362,  pi.  xiii.. 
f  6. 

Hah. — Queensland. 
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Doris,  sp. 

W.  S.  Kent,  Great  Barrier  Reef,  1893,  p.  362,  pi.  xiii 

f.  7.  '  1^        '  1 
Hah. — Queensland. 

Ancula,  sp. 

W.  S.  Kent,  Great  Barrier  Reef,  1893,  p.  362,  pi.  xiii., f.  9. 

Hah. — Queensland. 
NUDIBRANCHIATE  MOLLUSC. 

W.  S.  Kent,  Great  Barrier  Reef,  1893,  p.  362,  pL  xiii., 
f.  8. 

Hah. — Queensland. 
Ohs. — Perhaps  a  riiyllidui. 

Sub-order  Ascoglossa. 
FAMILY  ELYSIID^. 

Genus  Elysia,  Risso,  1818. 

Elysia  australis,  Quoy  &  Gaimard. 
Acfceon  australis,  Quoy  &  Gaim.,  Voy.  Astrolabe,  Zool. 

1832,  p.  317,  PI.  xxiv.,  f.    18-20.      E.    coogeensis,  Angas, 
Journ.  de  Conch,  xii.,  1864,  p.  69,  PI.  iv.,  f.  9. 

Hah. — Sydney  Harbour  (Astrolabe),  Coogee  (Angas) 

TO  BE  EXCLUDED. 

Allportia  expansa,  Ten. -Woods. 

A.  e^rpansa,  Ten. -Woods,  Proc.  Roy.  Soc,  Tas.,  1876, 
p.  28 

Hah. — Southport,  Tasmania. 
Ohs. — In  a  paper  read  (June  10,  1902)  to  the  Royal 

Society,  Tasmania,  but  still  unpublished,  liedley  points  out 
that  this  name  was  based  on  a  Planarian  worm,  Poh/celi^  (ni'<- 
tralis,  Schmarda. 

REMARKS    ON    SOUTH    AUSTRALIAN    SPECIES,  INCLUDING 
DESCRIPTIONS    OF    NEW  SPECIES 

Scyllasa  pelagica,  Linne. 
Plate  ix.,  figs.  1  and  2. 

S.  pelagica,  Linn.  Syst.  Nat.  x.,  1875,  i.,  p.  644,  656. 
Id.,  Cuvier,  Ann.  du  Mus.  vi.,  1804,  p.  424,  etc.,  etc. 

Several  divergent  forms  lie  before  us,  but  after  consult- 
ing Bergh's  criticisms  on  the  species,  and  its  variations,  we 

do  not  hesitate  to  include  them  all  under  the  one  widespread 
species.    The  main  differences  are  in  the  length  of  the  dorsal 
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lobes  and  tlie  colouration,  the  forinor  featui'e  (le[)eii(lin^ 
largely  upon  the  degree  of  contraction,  and  the  latter,  no 
doubt,  upon  the  colour  of  the  seaweed  upon  which  the  animal 
lived. 

Dim. — The  largest  individual  that  has  so  far  been  found 
in  South  Australia  measures  42  millimetres  in  length,  the 
length  of  the  lobes  being  16,  and  height  of  body  21,  making 
a  total  height  of  37  mm. 

Hah. — Dredged  in  20  fathoms,  'off  Antechamber  Bay, 
Kangaroo  Island,  January,  1903  (Verco)  ;  thrown  up  on  Port 
Willunga  beach  (Newland). 

Pieurophyllidia  cygnea,  Bergh. 

Plate  X.,  figs.  1  and  2  :  Plate  xi.,  figs.  1-3  ;  Plate  xii.,  figs.  1-6. 
F.  cygnea,  Bergh,  Malakol,  Blatter  xxiii.,  1876,  p.  9, 

PI.  i.,  figs.  1-7.  IcL,  Semper's  Reisen  im  Arch,  der  Phil.  ii. 
(2),  1892,  p.  1063. 

With  some  confidence  we  apply  Bergh's  name  to  a  species 
which  we  have  obtained  from  St.  Vincent  Gulf  and  Sydney 
Harbour  respectively.  The  species  appears  to  be  rare  and 
not  to  inhabit  the  beach  zone.  Since  the  original  description 
of  the  animal  from  the  Swan  River,  Western  Australia 
(whence  it  takes  its  name),  it  has  not  been  re-taken  by  any 
collector.  That  description  was  based  on  an  old  spirit  speci- 

men. We  add  the  following  account  drawn  from  a  living 
animal :  — 

Body  elongate,  oblong  ;  sides  nearly  parallel,  terminating 
in  a  blunt  point  posteriorly :  dorsal  surface  flat,  sloping 
towards  the  posterior  extremity.  Mantle  (nothaeum)  fairly 
ample,  slightly  waved  along  the  edge,  and  extending  from 
behind  the  rliinophores  :  ornamented  longitudinally,  with  a 
series  of  roughly  parallel,  black  and  yellowish,  undulating 
ridges,  the  medial  of  which  extending  throughout  the  whole 
length,  the  lateral  passing  out  at  the  sides,  bordered  with 
yellow.  The  lobe-like  veil  is  colourless,  edged  with  yellow, 
and  with  a  few  yellow  spots  in  its  centre.  Foot  dilated  later- 

ally in  front,  tapering  behind  ;  the  edge  waved  and  extending 
to  beyond  the  sides  of  body  :  it  is  flat,  grooved  longitudinally 
along  the  centre  posteriorly,  and  does  not  project  appreciably 
behind  the  mantle.  Rliinophores  longitudinally  laminate, 
pink,  contractile.  Branchiae  pink,  on  the  under  side  of  the 
lateral  projection  of  the  mantle.  Mouth  prominent.  Geni- 

tal orifice  and  anus  prominent  on  the  right  side,  the  latter 
19  mm.  behind  the  former.  The  entire  under-surface  a  uni- 

form light  crimson. 
Radula  pale  yellow.  Lateral  spines  numerous,  about  70, 

of  equal  size,  except  the  most  central,  which  are  smaller  than 
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the  rest.      Average  length  of  lateral  spines,  '27  mm.  The 
minutely  denticulated  margin  was  not  observed.  Between 
the  lateral  spines  and  central  plate,  with  its  cuspidated  edge, 
an  irregularly  triangular,  plane  plate. 

Dim. — Length  82,  breadth  34  mm. 
Hah. — Dredged  in  20  fathoms,  off  Antechamber  Bay, 

Kangaroo  Island,  January,  1903. 
Oh!<. — The  mollusc  was  kept  alive  for  several  days  in  a 

glass  of  sea  water,  and  it  was  still  alive  when  transferred  to 
the  preser  v^ative.  It  has  retained  its  colour  remarkably  well 
in  a  weak  solution  (3  per  cent.)  of  formaline. 

Archidoris  varia,  Abraham. 

Plate  v.,  figs.  1-5. 
Doris  variabilis,  Angas,  Journ.  de  Conch,  xii.,  1864,  p. 

44,  PI.  iv.,  fig.  1  (not  Doris  variabilis,  Kelaart,  Ann.  Mag. 
Nat.  Hist.  (3),  iii.,  1859,  p.  300).  Dons  varia,  Abraham, 
Proc.  Zool.  Soc,  1877,  p.  209.  Doris  praetenera,  Abraham, 
Proc.  Zool.  Soc,  1877,  p.  258,  PI.  xxx.,  fig.  10-12. 

This  species  is  as  abundant  in  South  Australian  waters 
as  in  Sydney  Harbour. 

In  addition  to  the  characters  indicated  by  Angas  we 
note  that  the  skin  is  soft,  and,  in  preserved  specimens,  has  a 
flabby  appearance.  In  dead  examples  the  rugosities  of  the 
back  sometimes  disappear.  The  rhinophora  arise  from  ele- 

vated conical  sheaths,  and  are  ornamented  with  about  24 
lamellae.  Oral  tentacles,  with  a  deep  longitudinal  groove  on 
the  exterior  side.  Branchial  plumes  five,  tripinnate.  In 
colour  the  species  ranges  from  pale  yellowish  (St.  Vincent 
Gulf)  to  dark  reddish-brown  (Port  River).  The  wrinkles 
on  the  back  are  outlined  and  exaggerated  by  a  mesh-work  of 
dark  lines.  The  sole  of  the  foot  is  white,  edged  with  rich 
orange,  and  through  the  thin  skin  the  liver  is  visible.  Along 
the  edge  of  the  mantle  muscle-fibres  are  discernible  as  short, 
white,  radiating  lines. 

Radula  amber  yellow.  Lateral  spines  hamate,  nume- 
rous, about  70  on  either  side  of  each  transverse  row,  de- 

creasing very  gradually  in  size  inwardly.  Average  height  of 

spines,  *3  mm.  No  central  spine.  Twenty-three  rows  of 
spines  in  specimen  examined.    OC  •  O  •  X  • 

Tiab. — Dredg'ed  in  20  fathoms,  St.  Vincent  Gulf,  Janu- 
ary, 1903,  and  Spencer  Gulf  (Verco)  ;  Port  River,  in  4 

fathoms,  April,  1902  (Field  Naturalists)  ;  taken  at  low  water, 
Port  Noarlunga  (Ashby)  ;  Port  Noarlunga  (Newland). 

Ohs. — This  species  has  hitherto  been  classified  in  Doria. 
On  account  of  the  general  form,  grooved  tentacles,  and  rad- 

ula. we  propose  to  include  it  in  Archidori-'^. 
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Archidoris  staminea,  >^i><r.  nor. 

Plate  vi.,  figs.  3  and  4. 

Body  irregiilai-ly  elliptical,  very  slightly  narrower  pos- 
teriorly, convex.  Cloak  ample,  frilled  along  the  border ; 

colour,  a  uniform  tint  of  yellow  :  roughened  by  very  nume- 
rous small  tubercular  elevations  and  depressions,  which  cover 

the  skin  as  separate,  stellate,  or  radiate  groups  of  notches  ; 
the  underside  of  the  mantle,  of  a  similar  yellow  colour,  is 
marked  with  vein-like  threadlets,  multiply  dividing  and 
branching  towards  the  outer  edge.  Foot  rounded  anteriorly, 
sides  almost  parallel,  terminating  in  a  blunt  point,  slightly 
channelled  :  colour  yellow,  darkened  somewhat  in  the  centre 
by  the  appearance  of  the  liver  through  the  skin.  Dorsal  ten- 

tacles clavate,  situated  rather  far  anteriorly.  Oral  tentacles 
linear,  prominent.  Eyes  visible  in  small  examples  as  little 
black  sjDecks  behind  the  rhinophores. 

Dim. — Length  32,  breadth  19  mm. 
Hah. — Dredged  in  20  fathoms,  Backstairs  Passage, 

January,  1903  (Verco). 

Staurodoris  pustulata,  Abraham. 

Plate  ix.,  fig.  3. 

Doris  pustulata,  Abraham,  Proc.  Zool.  Soc,  1877,  p. 
205,  PI.  xxix.,  figs.  18,  19.  Staurodoris  (i)  imstulata, 
Bergh,  Reis.  im  Arch,  der  Phil.  ii.  (2),  1892,  p.  1093. 

The  species  before  us  corresponds  well  with  that  described 
by  Abraham,  but  as  that  description  was  taken  from  spirit 
specimens,  we  add  the  following  account  of  the  live  ani- 

mal :  — 
Body  elliptical,  moderately  convex.  Mantle  ample  with 

a  slightly  waved  margin :  of  an  uncommon  greenish-grey 
ground  colour,  covered  with  numerous  opaque,  yellow,  warty 
tubercles  of  various  sizes,  standing  out  prominently  from  the 
darker  background  like  golden  beads.  Foot  tapers  posteriorly 
to  a  blunt  point,  well  within  the  mantle-margin  ;  colour  of 
the  entire  under-surface,  a  light  flesh-red.  Rhinophores 
completely  retractile  within  cavities,  the  openings  to  which 
are  surrounded  with  a  circlet  of  nodulations.  Branchial 
plumes,  seven,  tripinpate,  of  a  deeper  shape  of  grey. 

Radula  straw-yellow.  Lateral  spines  numerous,  about 
68  on  either  side,  increasing  in  size  from  centre  outwards,  no 
central  spine,  from  25  to  30  rows  in  specimen  examined, 
oc  •  O    QC  . 

Diin. — Length  20,  breadth  11  mm. 
Hah. — Dredged  in  20  fathoms.  Backstairs  Passage,  Janu- 
ary, 1903  (Verco). 
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Alloiodoris  marmorata,  Bergh. 
Plate  viii.,  figs.  1  and  2. 

Alloiodoris  marmorata,  Bergh,  Reis.  im  Arch,  der  Phil, 
vi.,  1904,  p.  42,  PI.  iii.,  figs.  12-19. 

The  identification  of  an  unfigured  species  must  always 
be  a  matter  of  some  misgiving.  None  of  the  South  Aus- 

tralian examples  attain  the  size  given  by  the  author  for  Tas- 
manian  specimens.  In  other  respects  the  description  har- 

monises so  well  with  the  animals  before  us  that  we  have  pre- 
ferred to  use  Dr.  Bergh's  name  for  them.  We  were  unable 

to  detect  the  denticules  on  the  lateral  teeth.  The  following 
account  was  prepared  from  living  specimens :  — 

Body  elliptic,  symmetrically  rounded  at  both  ends, 
moderately  convex.  Colour  yellowish-white  to  greyish- 
brown,  covered  with  minute  spiculose  elevations  on  the  dor- 

sal surface,  which  impart  to  it  the  brownish  tint :  also,  with 
less  numerous,  larger  elevations,  surrounded  by  irregular 
circles  of  deep  brown.  The  latter  occasionally  have  a  centre 
of  opaque  white,  surrounded  bv  a  ring  of  reddish-brown3  the 
whole  giving  the  impression  of  miniature  craters.  Ventral 
surface  translucent,  white :  irregularly  sprinkled  over  with 
asymmetrical  brown  spots,  either  isolated  or  arranged  in 
small  groups.  Mantle  considerably  broader  than  the  foot, 
with  a  slightly  undulating  margin  ;  fairly  thin  along  the 
border,  so  that  the  colour-markings  of  the  dorsal  surface  are 
visible  from  the  under-side.  Foot  white,  with  few  scattered 
spots  of  brown.  Rhinophores  and  branchiae  brown,  the  lat- 

ter seven  or  eight  in  number.  Larger  individuals  have  come 
under  our  notice  since  this  description. 

Dim. — Length  22*5,  breadth  10  mm. 
Bah. — Dredged  in  four  fathoms.  Port  River,  December, 

1901  (Field  Naturalists)  ;  taken  at  low  water  on  rocks,  covered 

with  seaweed,  off  Edithburg,,  Yorke's  Peninsula,  January, 
1903  (Basedow). 

Halgerda  g^raphica,  spec.  nov. 
Plate  iii.,  figs.  1-4. 

Body  squat,  of  elliptic  form,  symmetrically  rounded  at 
both  ends,  strongly  convex.  Colour  opaque  white,  liver 
faintly  visible  through  the  mantle.  Ornamented  in  the  fol- 

lowing remarkable  manner: — The  surface  of  the  mantle  is 
divided  somewhat  regularly  into  quadrilateral  figures,  on 
either  side  of  a  distinct  central  line,  by  slightly  elevated  ridges 
of  a  rich  orange-yellow  colour  ;  within  these  divisions  are  simi- 

lar elevated  curves  and  lines,  in  places  semi-symmetrical  with 
regard  to  a  dark  central  spot,  almost  invariably  present  in 
the  centre  of  each  division,  but  easily  detachable  by  slight 
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abrasion.  Unclor  side  ol"  mantle  white,  sparsely  dottxMi  with 
large  and  small  black  s])ots,  irrei^ulai'ly  spaced.  Foot  rounded 
m  front,  sides  approximately  })arallel  and  slightly  trilled, 
ending  posteriorly  in  an  obtuse  point,  much  narrower  than 
mantle  :  colour  opaque  white,  fringed  with  a  deep  orange-yel- 

low border.  Dorsal  tentacles  comparatively  small,  trun- 
cated, retractile  within  low  sheaths,  brown  at  the  summit, 

white  at  the  base.  Oral  tentacles,  fairly  long,  linear,  rounded 
in  front.  Genital  aperture  inconspicuous,  situated  about 
one-third  the  whole  length  from  anterior  end.  Branchial 
plumes  six,  small,  black,  finely  laciniated. 

Radula  light  straw-coloured.  Lateral  spines  numerous, 
about  40  on  either  side  :  hooked,  smooth,  rapidly  increasing 
in  size  outwards,  the  three  most  lateral,  however,  small. 

Average  height  of  spines,  '38  mm.  No  central  spine.  About 
40  curved  rows  in  specimen  examined.    Formula,  40"0'40. 

Dim. — Total  length  45,  breadth  30,  length  of  foot  42  mm. 
Bah. — Dredged  in  20  fathpms,  off  Antechamber  Bay, 

Kangaroo  Island,  January,  1903  (Verco).  Dr.  Verco  has 
dredged  two  individuals  of  this  peculiar  form  on  two  sepa- 

rate occasions.  In  the  Australian  Museum,  Sydney,  there  is  a 
single  specimen,  collected  on  the  beach  at  Middle  Harbour 
after  a  gale,  which  is  probably  identical. 

Ohs. — Bergh's  definition  of  Balgerda  mentions  that  the 
lateral  teeth  of  the  radula  are  furnished  with  fine  denticules, 
but  as  Eliot  finds  (Proc.  Zool.  Soc,  1903,  p.  373)  that  this  is 
not  a  constant  feature,  we  have  not  considered  the  simple 
teeth  of  our  species  a  bar  to  its  admission  in  this  genus. 

The  remarkable  and  artificial  appearance  presented  by 
the  ornamentation  of  this  species  resembles  the  hieroglyphic 
markings  of  primitive  man,  and  suggests  the  species-name. 

Hypselodoris  epicuria,  Ryiu-.  nov. 
Plate  vii.  figs  1-3. 

Body  elliptic,  oblong,  fairly  convex,  highest  in  region 
anterior  to  branchiae.  Mantle  spiculose,  of  a  rich  red  colour 
and  covered  with  numerous  silvery-white  spiculose  elevations, 
of  a  lighter  shade,  with  a  single  row  of  dark  red  dots.  Foot 
laterally  expanded  and  slit  in  front,  with  a  median  groove, 
tapering  behind  ;  border  waved  ;  colour  white,  with  a  single 
row  of  largish  yellow  dots  along  the  upper  edge,  and  the 
upper  surface  of  the  tail  with  a  faint  tint  of  violet  or  rose. 
Both  the  rhinophoral  and  anal  cavities  are  encircled  with  a 
stellate  coronation  of  opaque  white.  Rhiniophores  surmount- 

ed on  a  white  stalk,  with  17  or  18  laminae  and  non-retrac- 
tile. Branchial  plumes  five,  non-retractile,  mono-pinnate, 

with  indication  of  bipinnation  at  the  summit :  colour  white. 



154 

Oral  tentacles  linear,  projecting  considerably  beyond  the 
mantle  border  when  in  motion. 

Radula.  Lateral  spines  numerous,  about  30 ;  hooked, 
the  inner  edge  denticulated  ;  surmounted  on  a  strong  base. 

Dim. — Length  34,  breadth  8  mm. 
Hah. — Thrown  up  during  a  gale  on  Port  Willunga  beach 

(Newland). 
Albania  (?)  verconis,  spec.  nov. 

Plate  iv.,  figs.  1-4. 

Body  oblong-ovate,  rounded  in  front,  moderately  flat- 
tened on  top ;  sides  elevated  ;  a  strongly  acute  tail  with  a  dis- 

tinct central  dorsal  ridge,  extends  beyond  the  mantle  edge 
when  in  motion  ;  on  death  this  tail  curled  up.  Colour,  exqui- 

sitely tinted  dorsally,  with  faint,  semi-transparent,  reddish- 
violet  near  the  border,  fading  imperceptibly  to  a  light  brown 
in  the  central  region,  which  is  further  traversed  by  a  fine  net- 

work of  opaque  white  lines,  not  discernible  nearer  the  margin ; 
ventrally  of  a  uniform  pale  violet.  Mantle  serrated  along  the 
sides,  and  in  parts  upturned,  produced  frontally.  Head, 
large,  distinct.  Foot  acutely  pointed,  with  a  border  frill. 
Rhinophores  small,  clavate,  laminate,  with  about  twelve 
laminae,  non-retractile.  Genitalia  large,  situated  about  one- 
fifth  the  whole  length  from  the  anterior  end.  Branchial 
plumes  ten,  simply  pinnate,  completely  surrounding  the  vent, 
non-retractile ;  colour,  opaque  white. 

Radula.  Colour,  brownish-yellow,  deepest  in  shade  at 
the  dilated  end  of  odontophore.  Lateral  spines,  about  22  on 
either  side,  stout,  hooked,  the  central  four  or  five  trifidated. 
No  rachidian.  About  42  straightish  rows  in  specimen  examin- 

ed. 22-0-22. 
Dim. — Length  27,  breadth  11,  height  9  mm. 
Hah. — A  single  individual  dredged  in  20  fathoms,  off 

Antechamber  Bay,  Kangaroo  Island,  January,  1903  (Vercj"). Ohs. — With  oonsiderable  hesitation  we  have  referred  this 
species  to  Alhania.  The  general  appearance,  branchiae,  and 
serrate  edge  of  the  mantle  suggest  this  genus.  Dr.  Colling- 
wood  describes  a  frontal  veil  in  the  type-species  ;  this  was  not 
observed  in  the  living  animal.  The  only  specimen  that  was 
found  has  so  shrunk  that  we  cannot  now  decide  on  its  ab- 

sence or  presence. 

Ceratosoma  brevicaudatum,  Abraham. 

Plate  i.,  figs.  1-4 
Ceratosoma  hrevicaudatum,  Abraham,  Ann.  Mag.  Nat. 

Hist.  (4),  xviii.,  1876,  p.  142,  PI.  viii.,  fig.  6.  Ceratosoma 
ohlongum^  Abraham,  loc.  cit.,  p.  143,  PI.  vii.,  figs.  7,  7a,  7b. 
Id.,  Bergh,  Reis.  im  Arch,  der  Phil.  ii.  (2),  1892,  p.  1111. 



Dr.  Bei'i^li  bi-ac-kels  this  spcH-ios  vvilli  (\  cal  cdoii  iriun , 
Fischer,  C.  tfintt\  Al)rahaiii,  and  ('.  ohhuH/ii  ni ,  Ahraliani.  Il 
siHMiis  to  us  that  Fischer's  description  indicates  a  species  iu 
which  the  lobes  of  the  uothaeuiu  are  more  developed  ;  the 
colour  scheme  of  the  New  Caledonian  species  is  quite  unlike 
that  of  the  Australian.  The  difference  heiv^Qen  (J .  hrericd iida- 
tiitn  and  obhuKfuin  seems  to  us  merely  a  matter  |of  preser- 

vation. Out  of  a  parcel  resulting  from  the  same  dredging  we 
have  seen  individuals,  some  of  which  shrunk  to  the  shape  of 
ohloni/uin  and  others  assumed  in  contraction  the  form  of  hre- 
vicd ii(](if u HI .  The  following  description  was  drawn  up  from 
living  specimens :  — 

Body  large,  elongate,  dorsally  flat,  rounded  in  front, 
sides  nearly  parallel,  except  along  a  slight  lateral  enlarge- 

ment in  the  centre,  and  tapering  to  an  obtuse  point  behind  ; 
sides  much  elevated,  especially  in  the  regi'^n  of  the  vent. 
Cloak  obsolete,  sub-quadrangular,  with  an  undulate 
margin,  and  ending  posteriorly  in  a  peculiar  nipple- 

like protuberance.  Colour,  beautifully  shaded  with  tints  of 
buff  to  light  brown,  usually  of  a  deeper  colour  at  the  border, 
and  gradually  fading  inwards,  leaving  along  the  margin  of 
the  dorsal  surface  a  series  of  alternate  light  and  dark  patches, 
there  being  in  the  centre  of  the  former  in  each  case  a  round, 
violet-purple  spot  surrounded  by  a  uniform  ring  of  reddish- 
purple.  The  central  area  of  this  surface  is  richly  sprinkled 
with  circular  spots  of  varying  size,  of  a  light  violet-purple 
colour,  with  a  darker  border,  and  delicately  surrounded  in 
some  cases  by  a  rim  of  light  lemon-yellow  :  the  larger  spots  of 
this  series  are  also  rendered  conspicuous  by  being  situated 
within  the  more  faintly  tinted  patches  of  the  cloak.  The 

"post-branchial  flesh  protuberance"  is  neatly  decorated  by  a 
series  of  brown  circles,  placed  contiguously  so  as  to  produce  a 
regular  network  with  meshes  of  different  dimensions.  The 
sides  are  somewhat  similarly  marked  to  the  cloak,  being 
lightly  tinted  and  richly  sprinkled  with  three  irregular,  longi- 

tudinal rows  of  spots,  the  two  outer  rows  of  rich  purple,  the 
inner  of  a  lighter  violet-purple.  The  median  row  does  not 
extend  to  beyond  the  length  of  the  cloak,  and  thus  leaves  the 
dorsal  portion  of  the  tail  marked  with  deep  purple  spots  only. 
The  spots  are  in  this  portion  irregularly  scattered,  and  often 
appear  as  small  groups  of  two  or  three  ;  they  are  more  nume- 

rous and  smaller  in  size  than  those  upon  the  cloak.  Fool 
linear,  tapering  posteriorly  to  a  blunt  point ;  colour  white. 
Dorsal  tentacles  clavate,  obliquely  laminated  ;  the  number  of 
lamellae  varying  from  16  to  30  or  more  :  colour  rich  orange 
yellow.  Sheaths  very  slightly  elevated.  Oral  tentacles  stout, 
sub-conical,  tapering  towards  the  points.      Genital  aperture 
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prominent.  Branchial  plumes  twelve,  intergrown  at  the  base, 
and  rather  difficult  to  separate,  incompletely  surrounding  the 
tubular  anus  in  horseshoe  shape,  the  posterior  portion  beuig 
bare ;  they  are  retractile  with  the  anus  into  a  common  cavity  ; 
the  five  posterior  plumes  on  either  side  terminate  in  the  Scune 
foot  stem  respectively,  the  remaining  two  plumes  are  unequal 
in  size.    Colour,  rich  reddish-yellow. 

Radula.  Deep  yellow  to  brown  in  colour.  Lateral  spines 
numerous,  about  140  on  either  side  :  simply  hooked,  with  an 

average  length  of  '2  mm.  ;  about  80  rows  in  specimen  examin- 
ed. No  central  spine.  The  shape  of  the  odontophore  and  tiie 

arrangement  of  the  spines  are  similar  to  the  corresponding 
features  of  Doris  adelaidce,  spec.  nor.    Formula,  oc  •  O  •  QC  • 

Dim. — Length  111,  breadth  25,  height  31  mm. 
Hab. — Dredged  in  20  fathoms.  Gulf  of  St.  Vincent,  ani 

off  Antechamber  Bay,  Kangaroo  Island,  January,  1903  (Dr. 
Verco) ;  taken  at  low  water,  Port  Noarlung-a  (Dr.  Torr  and  L 
Ashby)  ;  and  Salt  Creek  Bay,  Yorke  Peninsula  (E.  H.  Mr.t- 
thews). 

Obs. — This  fine  species  appears  to  be  fairly  plentiful  and 
well  distributed  within  our  gulf.  Dr.  Verco  has  dredged  it  o,i 
various  occasions.  Though  specifically  identical,  the  littoral 
specimens  are  now^here  nearly  as  large  as  the  deep-water  forms. 
The  specimens  from  Antechamber  Bay,  in  particular,  deserve 
mention  for  their  large  size  Mid  fine  colouration. 

Ceratosoma  adelaidse,  sjjec.  nov. 

Plate  X.,  fig.  3-4. 
Body  small,  flattened  on  top,  elongate,  a  little  wider  at 

the  head  than  further  posteriorly,  terminating  in  a  small  tail. 
Mantle  sparingly  developed.  Foot  rounded  in  front,  attenu- 

ated behind,  projecting  to  no  considerable  extent  beyond  the 
mantle.  Colour  white  underneath,  scantily  spotted  \vith 
light  lilac  along  the  sides  ;  the  dorsal  surface,  for  the  most 
part  of  a  pale  buff  colour,  is  bordered  on  either  side  by  some- 

what regularly  spaced  deep  reddish-violet  spots  (about  eight 
on  either  side),  which  are  made  the  more  pronounced  by  being 
surrounded  each  by  a  whitish  space,  the  interspaces  betweeji 
these  spots  being  of  a  somewhat  deeper  shade  of  brown  than 
the  rest ;  the  central  area  is  decorated  with  rows  of  light 
bluish  spots.  Dorsal  tentacles  club-shaped,  obliquely  lami- 

nated, orange-red  in  colour.  Branchial  plumes  coherent  a>- 
their  base,  apparently  six,  non-retractile,  of  the  same  tint  as 
the  rhinophores. 

Dim. — Length  8,  breadth  3  mm. 
Hab. — Taken  at  low  water  off  Marino  Rocks  in  Decem- 
ber, 1901  ;  and  also  off  Edithburg,  Yorke  Peninsula,  m  Janu- 
ary, 1903. 
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O^s. — Tlie  species  appears  to  live  on  tlic  uiuler  side  of 
i-ocks  covered  with  seaweed,  and  partially  hnri(>fl  in  soft  imjd. 

Doriopsis  aurea,  Quoy  &  Gaini. 
Plate  vii.,  fig.  4. 

JJorls  aurea,  Quoy  &  Gaim.,  Voy.  de  1' Astrolabe,  Zool.  ii., 
1832,  p.  265,  PI.  xix.,  figs.  4-7.  Doriopsis  aurea,  Bergh, 
Reisen  im  Arch,  der  Phil.  ii.  (2),  1892,  p.  1122. 

The  type  of  this  species  was  dredged  in  deep  water  in 
Jervis  Bay,  New  South  Wales.  Except  that  the  French 
authors  describe  their  species  as  over  two  inches  in  length 
(ours  is  only  15  mm.  long  and  6  mm.  broad),  the  original  ac- 

count harmonises  well  with  that  of  South  Australian  ex- 
amples. The  white  dots  on  the  back  are  more  regularly .  dis- 

posed in  Quoy  &  Gaimard's  figure,  and  the  foot  in  South  Aus- 
tralian specimens  is  white  ;  whereas,  in  the  figure  quoted,  it 

is  red. 
Examples  from  New  South  Wales  are  not  accessible  to  us 

at  present,  but  in  view  of  the  close  correspondence  between 

our  material  and  Quoy  &  Gaimard's  description  we  are  un- 
willing to  differentiate  our  form. 

Hah. — Dredged  in  5^  fathoms,  off  Orontes  Shoal,  Yorl-e 
Peninsula  ;  also  in  9  fathoms  on  weed,  opposite  the  American 
River,  Kangaroo  Island,  January,  1903  (Verco). 

Doriopsis  carneola,  Angas. 
Plate  vi.,  figs.  1  and  2. 

Doris  carneola,  Angas,  Journ.  de  Conch,  xii.,  1864,  p.  48. 
Plate  iv.,  fig.  7.  Doriopsis  carneola,  Bergh,  Reisen  im  Arch, 
der  Phil.  ii.  (2),  1892,  p.  1122. 

A  species  has  been  taken  by  one  of  us  at  Marino,  South 
Australia,  which,  neglecting  slight  locality  variations,  must 

be  regarded  as  Angas's  Doris  carneola.  It  measures  29  mm. 
in  length,  17 J  in  breadth,  as  against  Angas's  data  of  28  and 
17  mm.  respectively.  The  colouration  of  one  South  Austra- 

lian example  was  identical  with  that  of  the  Port  Jackson 
type,  while  another  individua^l  from  Marino  had  quite  a  dif- 

ferent colour  scheme.  It  was  of  a  dirty  greyish-white  on  the 
dorsal  surface,  speckled  with  silvery-white  dots,  which  were 
connected  by  a  faint  network  of  white  lines,  the  central  space 
in  the  region  of  the  liver  appearing  pinkish  or  brown  :  ven- 

tral surface  white.  The  under  side  of  the  mantle  of  both  in- 
dividuals is  marked  with  delicate  vein-like,  multiple  branch- 

ing lines.  The  mantle  is  ample,  hard,  thick,  and  fortified 
with  numerous  calc-spicules.  The  foot  is  large,  and  termi- 

nates bluntly.  The  rhinophores  are  clavate,  with  about  10 
laminae ;     situated  rather  far  anteriorly ;     colour  yellow  or 



158 

white.  We  do  not  note  the  projecting  sheaths  of  these  ten- 

tacles, that  are  apparently  represented  in  Angas's  sketch. 
Branchial  plumes,  four,  tripinnate  :  colour,  light  orange  or 
white. 

Hah. — Marino,  taken  from  under  the  rocks,  at  low  water, 
March,  1902  (Basedow). 

Nembrotha  (?)  verconis,  spec.  nov. 

Plate  ii.,  figs.  1-3. 

Body  large,  linear,  oblong,  swollen  in  centre,  and  taper- 
ing behind.  Colour,  rich  lemon-yellow,  with  large  discon- 

nected blunt  tubercles  of  deep  prussian  blue  arranged  very 
indistinctly  parallel  to  the  edge  of  the  foot.  The  skin  is  very 
delicate,  and  peels  off  easily  on  abrasion ;  it  is  noticeably 
wrinkled,  the  pits  of  the  folds  thus  produced  appearing  of  a 
deeper  shade  than  the  rest.  Cloak  almost  entirely  wanting. 
Frontal  margin  (veil)  small,  of  deep  prussian  blue  colour, 
composed  of  three  semi-circular  dilations,  the  two  lateral  of 
which  arch  laterally  around  the  dorsal  tentacles  on  either 
side,  then  gradually  fading  to  /ill  posterior  to  them.  Foot 
square  in  front,  dilated  outwardly  at  the  anterior  end,  sides 
slightly  frilled,  approximately  parallel,  passing  posteriorly  to 
a  bluntish  point,  colour  light  sea-blue,  with  a  deep  blue  border  ; 
liver  visible  as  a  faint  brown  patch  in  the  centre.  Dorsal 
tentacles  sub-clavate,  tapering,  laminated  ;  about  30  slightly 
oblique  laminae,  non-retractile ;  colour  deep  prussian  blue, 
with  a  yellow  stalk.  Eyes  not  visible.  Grenital  aperture  pro- 

minent, situated  one-fourth  the  whole  length  from  the  fron- 
tal margin ;  of  a  lighter  (greenish)  blue  colour  than  the 

tubercles.  Branchial  plumes  five,  tripinnate,  almost  com- 
pletely surrounding  the  anus  ;  colour  dark  yellow  at  the  base, 

passing  into  a  rich  blue  along  the  stems  and  delicately  fringed 
with  small  purple  tufts. 

Radula.  Marginal  plates  four,  subquadrate,  curved  over 
in  front,  the  most  remote  very  small  or  wanting ;  lateral  spines 
one,  large,  hooked,  bifidated  ;  possessing  a  peculiar  spiral 
twist.  Central  plate  subquadrate-ovate.  Colour  light  straw 
to  amber  yellow.    About  18  rows.    Formula,  4 -I- 1"1"1  4- 4. 

Dim. — Length  55,  breadth  12  mm. 
Hab. — Dredged  in  20  fathoms,  off  Newland  Head,  Back- 

stairs Passage,  January,  1903  (Verco). 
Ohs. — The  indications  of  the  existence  of  a  cloak  are  al- 
most entirely  wanting,  beyond  the  slight  continuation  of  the 

frontal  margin  past  the  dorsal  tentacles  and  the  somewhat 
linear  arrangement  of  the  tubercles.  This  species  seems 
clearly  separated  from  co-generic  forms  by  its  vivid  prim- 

rose colour.    A  large  specimen  is  in  the  Australian  Museum 
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collection  ;  it  measures  10  nun.  in  length,  wliereas  the  con- 
tracted body  of  our  type  barely  reaches  30  nun.  We  have 

much  pleasure  in  dedicating  tiiis  beautiful  species  to  Dr.  J.  C. 
Verco. 

EXPLANATION  OF  PLATES. 
Plate  1. 

Fig.  1.  Ceratosoma  brevicaudatum,  Abraham — Deep-water 
form.    Dorsal  view.    Slightly  enlarged. 

Fig.  2.  Ceratosoma  brevicaudatum,  Abraham — Deep-water 
form.    Side  view.    Slightly  enlarged. 

Fig.  3.  Ceratosoma  brevicaudatum,  Abraham — Shallow-water form.    Natural  size 
Fig.  4.  An  enlarged  branchia  of  C.  brevicaudatum ,  Abraham. 

Plate  II. 

Fig.  1.  Nembrotha  verconis,  spec.  nov. — Side  view.     x  2. 
Fig.  2.  Nembrotha  verconis,  spec.  nov. — Ventral  view,     x  2. 
Fig.  3.  A  single  row  of  teeth  from  the  radula  of  A"',  verconis, spec.  nov. 

Plate  III. 

Fig.  1.  Halgerda  graphica,  spec.  nov. — Dorsal  view.     x  1^- 
Fig.  2.  Halgerda  graphica,  spec.  nov. — Ventral  view      x  I3. 
Fig.  3.  Teeth  from  the  radiila  of  H.  graphica. 
Fig.  4.  Enlarged  teeth  from  the  radula  of  H.  graphica. 

Plate  IV. 

Fig.  1.  Albania  verconis,  spec.  nov. — Dorsal  view.     x  3. 
Fig.  2.  Albania  verconis,  spec.  Jiov.— Ventral  view.     x  3. 
Fig.  3.  Teeth  from  the  radula  of  A.  verconis. 
Fig.  4.  Radula  of  A.  verconis,  the  cross  lines  representing 

transverse  rows  of  teeth. 
Plate  V. 

Fig.  1.  Archidoris  varia,  Abraham — Dorsal  view,     x  If- 
Fig.  2.  Archidoris  varia,  Abrohairi — Ventral  view.     x  If  • 
Fig.  3.  Teeth  from  the  radula  of  A.  varia. 
Fig.  4.  An  enlarged  branchia  of  A.  varia. 
Fig.  5.    Radula  of  A.  varia. 

Plate  VI. 

Fig.  1.  DoRiopsis  carneola.  Angas — Ventral  view.  xH* 
Fig,  2.  DoRiopsis  CARNEOLA,  Angos — Dorsal  view,    x  H 
Fig.  3.  Archidoris  staminea,  spec.  nov. — Ventral  view,   x  2^. 
Fig.  4.  Archidoris  staminea,  spec.  nov. — Dorsal  view,    x  2^. 

Plate  VII. 

Fig.  1.  Hypsblodoris  epicuria,  spec.  nov. — Dorsal  view,    x  3. 
Fig.  2.  Hypselodoris  epicuria,  spec.  nov. — Ventral  view\  x  3. 
Fig.  3.  An  enlarged  branchia  of  H.  epicuria. 
Fig.  4.  DoRiopsis    AUREA,   Quoy  &   Gaimard — Dorsal  view. 

X  5  3-5. Plate  VIII. 

Fig.  I.  AlloiodorIs  marmorata,  Bergh — Dorsal  view.  x  3^. 
Fig.  2.  Alloiodoris  marmorata,  Bergh — Ventral  view,    x  3^. 
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Plate  IX 

Fig.  1.  ScYLL^A  PELAGicA,  Liunc — Side  view.  Lobes  oon- 
tractea.     x  3^ 

Fig.  2.  Sycll^a  PELAGICA,  Linne—  Side  view.  Lobes  expand- 
ed.   X  2|. 

Fig.  3.  St;>urodoris  pustulata,  Ahraham — Dorsal  \iew.  x  3|. 
Plate  X. 

Fig.  1.  Pleurophyllidia  cygnea,  Berqh- — Dorsal  view.  Ani- 
mal fnlly  extended.    Slightly  enlarged. 
Fig.  2.  Pleurophyllidl\  cygnea,  Bergh — Ventral  view.  Ani- 
mal partially  contracted.    Slightly  enlarged. 
Fig.  3.  Ceratosoma  adelaidj^,  spec.  nov. — Dorsal  view,  x  lOf. 
Fig.  4.  Ceratosoma  Adelaide,  spec.  nov. —Dorsal  view.     x  3^. 

Plate  XI. 

Fig.  1.  Pleurophyllidia  cygnea,  Bergh — Side  view.  Ani- mal contracted.    Natural  size. 
Fig.  2.  Pleurophyllidia  cygnea,  Brrgh — Front  view.  Ani- 
mal contracted.    Natural  size. 
Fig.  3.  Pleuropjuyllidia  cygnea,  Bergh — Ventral  view  Ani- 
mal contracted.    Natural  size. 

Plate  XII. 

Fig.  1.  Radula  of  FleuropnyUidia  cygnea,  Bergh,  showing  ar- 
rangement of  transverse  roAvs  of  teeth. 

Fig.  2.  Rachidian  cusp  with  its  denticles,  of  the  radula  of 
P.  cygnea 

Figs.  3  p.nd  3a.  Accessory  nlates  connecting  the  rachidian 
with  the  laterals  of  the  radula  of  P.  cyjnea. 

Fig  4.  Lingual  spines  of  P.  cygnea — Exterior  aspect. 
Fig.  5.  Lingual  spines  of  P  cygnea — Interior  aspect. 
Fig.  6.  Mandible  of  P.  cygnea. 
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NEMBROTHA  VERCONIS,  Basedow  &  Hedley. 
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H.  Basedow  del.  et  pinx.  ad  nat. 

ALBANIA  VERCONIS,  Basedow  &  Hedley. 
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ARCHIDORIS  VARIA,  Abraham. 
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H.  Basedow  del,  et  pinx.  ad  nat.  

1&2.  DORIOPSIS  CARNEOLA,  Angas. 

3&4.  ARCHIDORIS  STAMINEA,  Basedow  &  Hedley. 
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1,2&3.  HYPSELODORIS  EPICURIA,  Basedow  &  Hedley. 

4.  DORIOPSIS  AUREA,  Quoy  &  Gaimard. 
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1&2.  SCYLL^A  PELAGIC  A,  Linne. 
3.  STAURODORIS  PUSTULATA,  Abraham. 
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1&2.  PLEUROPHYLLIDIA  CYGNEA,  Bergh. 

3  &  4.  CERATOSOMA  ADELAIDAE,  Basedow  &  Hedley. 
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Report  on  the  Mollusca  collected  by  Mr.  Herbert 
Basedow  on  the  South  Australian  Government 

North-west  Expedition,  1903. 

By  Charles  Hedley. 

[Couiniunicated  by  ITerbekt  Basedow.] 
Plate  XXX. 

[Read  April  4,  1905.] 

The  Ereniian  Region  has  been  shown  by  the  investiga- 
tions of  the  Horn  Expedition  to  possess  a  considerable  and 

varied  snail  population.  Desert  influence  has  left  its  stamp 
on  the  larger  snail  shells.  Though  quite  unrelated  to  the 
forms  that  people  the  arid  regions  of  Asia,  Africa,  or 
America,  these  Australian  shells  repeat  in  their  chalky  tex- 

ture and  rough  sculpture  the  features  of  foreign  species  sub- 
jected to  similar  environment. 

.  The  collection  which  Mr.  Basedow  kindly  invited  me  to 
examine  has  both  added  to  the  list  of  known  forms  and  en- 

larged the  range  of  those  previously  described. 
I  am  indebted  to  Dr.  J.  C.  Verco  for  an  opportunity  of 

examining  the  types  of  several  species  described  by  the  late 
Professor  R.  Tate. 

Mr.  Basedow  has  generously  deposited  in  the  Australian 
Museum  the  collection  here  discussed. 

Diplodon  wilsonii,  Lea. 
For  bibliography  see  Simpson,  Proc.  U.S.  Nat.  Museum 

xxii.,  1900,  p.  893. 
TJ((h. — Algebuckinna  Waterhole  and  Wavrungudinna 

Waterliole,  in  the  bed  of  the  Alberga  River. 

Isidora  newcombi,  Adams  &  Angas. 
For  a  discussion  of  this  Eremian  species,  see  Tate,  Rep. 

Plorn.  Exped.  ii..  ZooL,  1896,  p.  213. 

Tlah. — Day's  Gully  and  Hector  Pass,  Mann  Ranges  :  In- 
dulkanna  Creek,  AVarrungudinna  AVaterhole,  on  the  Alberga. 

Thersites  basedowi,  n.  sp. 
Plate  XXX.,  figs.  1,  2,  3. 

Shell  discoidal,  of  thin  and  light  substance,  spire  almost 
flat,  umbilicus  broad  and  shallow.  Colour  buff.  Whorls 
four,  parted  by  sharply  impressed  sutures.  Last  whorl 
acutely  keeled  at  the  periphery,  rising  at  the  last  half-turn 
above  the  level  of  the  coil,  previous  to  plunging  deeply  below 
it,  freed  at  the  aperture  from  the  adjoining  whorl.  Sculp- 

I 
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ture:  irregular,  distant  growth  lines,  and  close-set  microsco- 
pic grains  (fig.  2).  Aperture  very  oblique,  nearly  horizontal; 

lip  entire,  a  little  curled  back,  broadly  expanded.  Maj. 
diam.,  19  mm.  ;  min.  diam.,  15  mm.  ;  height,  6  mm. 

A  smaller,  less  sharply  keeled  specimen  from  the  Mann 
Range  is  regarded  for  the  present  as  a  variety. 

Compared  with  its  nearest  ally,  T.  hoirardi,  Angas,  the 
novelty  is  smaller,  flatter,  without  colour  bands,  but  with 
more  decided  granular  sculpture.  A  specimen  which  I  dis- 

sected containing  a  generative  system  characteristic  of  Tlier- 
sites,  and  comparable  to  that  of  T.  s^efic/era,  Tate,  Horn  Ex- 
ped.,  ZooL,  p.  222,  fig.  F. 

Hah. — Musgrave  Ranges. 

Xanthomelon  sublevatum,  Tate. 

Plate  XXX.,  figs.  7,  8,  9. 

Thersifes  s?(hlerafa,  Tate,  Rep.  Horn  Exped.,  Zool.  ii.. 
1896,  p.  196,  PI.  xvii.,  fig.  5. 

A  specimen  from  the  Musgrave  Ranges  extends  the 
known  distribution  of  this  species.  It  was  identified  by  com- 

parison with  examples  named  by  its  author.  As  the  figure 
quoted  is  unsatisfactory,  others  are  now  presented. 

Xanthomelon  perinflatum,  Pfeiffer. 
Apparently  this  snail  is  both  most  numerous  individually 

and  widest  spread  in  this  region.  Its  range  is  discussed  by 
Professor  Tate  fop.  cit.,  p.  198). 

Hah. — Musgrave  Ranges. 

Xanthomelon  flindersi,  Ad.  &  Angas. 

Hah. — Musgrave  Ranges. 

Xanthomelon  an^asianum,  Pfeiffer. 

Hah. — Musgrave  Ranges. 

Xanthomelon  clydonigerum,  Tate,  var. 
Plate  XXX.,  figs.  10,  11,  12. 

Thersites  ( (jrly ptorhagada)  clydonigera,  Tate,  Rep.  Horn 
Exped.,  Zool.  ii.,  1896,  p.  195,  PI.  xix.,  fig.  24. 

The  type  of  this  species,  now  in  the  possession  of  Dr.  J. 
C.  Verco,  is  bleached,  and,  through  a  malformation  of  the 

later  whorls,  is  sub.^calar.  Compared  with  Mr.  Basedow's 
examples  the  unique  type  is,  therefore,  more  elevated  ;  it  is 
also  smaller  and  rather  more  coarsely  sculptured.  As  the 
type  is  not  only  in  poor  condition,  but  distorted,  I  have  hesi- 

tated in  regarding  the  apparent  difference  as  of  specific  value, 
and  have  compromised  by  offering  a  description  and  figures 
of  the  shell  obtained  bv  Mr.  Basedow  under  this  title. 
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The  reproductive  system,  a  partial  dissection  of  which  is 
here  shown,  demonstrates  that  the  species  is  included  in 
Xant Itomelon,  as  opposed  to  Tliersitea. 

Shell  depressedly  globose,  narrowly  perforate,  substance 
rather  light  and  thin.  Colour  cmnamon-brown,  paler  o\\  the 
base.  Whorls  five,  parted  by  shari^ly  impressed  sutures. 
Periphery  rounded,  but  the  flattening  of  the  whorl  above 
suggests  an  incipient  keel.  The  last  whorl  descends  at  the 
aperture  deeply  and  abruptly  with  a  w^avering  suture.  Sculp 
ture  :  the  first  two  whorls  are  smooth  to  the  eye,  but  under 
[the  lens  fine  vermiculate  etchings  appear.  The  adult  sculp- 

ture commences  suddenly,  and  consists  of  close,  fine,  irregu- 
lar, backw^ardly  curved  riblets,  which  grow  lamellate  near  the 

aperture.  During  their  traverse  of  the  whorls  the  riblets 
sometimes  unite,  divide  or  end  untimely,  while  fresh  threads 
may  be  intercalated.  At  the  periphery  the  riblets  are  especi- 

ally prone  to  anastomose,  on  crossing  the  base  they  become 
finer  and  more  regular.  Umbilicus  very  narrow,  deep,  with 
a  furrow  entering  spirally  from  under  the  columellar  expan- 

sion. Aperture  oblique  ovate,  outer  lip  broadly  expanded, 
margins  united  by  a  callous  ridge,  columella  partly  arching 
over  the  umbilicus. 

Maj.  diam.,  22  mm.  :  minor  diam.,  18  mm.  ;  height, 
15  mm. 

Hah. — Musgrave  Ranaes. 

Xanthomelon  wilpenense,  Tate. 

Hadra  tviljieiunh^h,  Tate,  Trans.  Roy.  Soc,  S.A.,  1894, 
p.  193. 

Hah. — Musgrave  Ranges. 

Xanthomelon  radiatum,  n.  sp. 
Plate  XXX.,  figs.  4,  5,  6. 

Shell  lenticular,  solid,  narrowly  perforate,  spire  slightly 
elevated.  Last  whorl  bluntly  angled  at  the  periphery,  rather 
swollen,  and  then  much  contracted  behind  the  aperture. 
Colour  uniform  isabelline.  Whorls  four,  parted  by  an  im- 

pressed  suture.      Sculpture :    First  two  whorls  microscopi- 
i2 
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cally  granose-vermiculate,  remainder  radiately  ribbed.  Ribs 
regular,  prominent,  increasing  in  strength  witli  the  growth 
of  the  shell,  interstices  deeply  gouged,  in  breadth  equalling 
the  ribs,  on  the  last  whorl  numbering  about  45.  Umbilicus 
oblong,  narrow,  and  deep.  Aperture  oblique,  lunate-ovate, 
lip  expanded  and  reflected,  margins  united  by  a  notched,  cal- 

lous film. 

Maj.  diam.,  12  mm.  :  min.  diam.,  10  mm.  ;  height,  6  mm. 
The  nearest  relation  to  this  seems  to  be  Angasella  prfpil- 

losa,  Tate,  which  is  larger,  with  fainter  radial  sculpture. 
Nah. — Mount  Davies,  Tomkinson  Ranges,  and  Mus- 

grave  Ranges. 

Xanthomelon  asperrimum,  n.  sp. 

Shell  depressed,  acutely  carinated,  narrowly  perforated, 
thin,  dull.  -  Colour,  uniform  chalk  white.  Whorls  four, 
flattened  above,  spire  plane  or  elevated.  Suture  wound  under 
the  peripheral  shelf  of  earlier  whorls.  Last  whorl  descend- 

ing in  front.  Sculpture :  The  first  whorl  and  a  half  finely  sha- 
greened,  on  the  rest  of  the  shell  large  and  prominent  grains 
are  thickly  set  in  anterior  and  posterior  curves,  which  inter- 

sect each  other  at  right  angles.  At  the  periphery  the  shell  is 
pinched  into  a  broad  projecting  keel.  Base  inflated.  Um- 
Ijilicus  deep  and  narrow.  Aperture  oblique,  lip  sharp  and 
thin,  a  little  expanded,  columella  arching  over  part  of  the 
umbilicus.    Marefins  united  by  a  callus  band. 

Maj.  diam.,  20  mm.  :  min.  diam.,  16  mm  ;  height,  9  mm. 
The  peculiar  form  of  this  species  amply  distinguishes  it 

from  its  congeners.  The  influence  of  desert  conditions  on  the 
sculpture  of  the  shell,  such  as  are  shown  by  this  species,  has 
been  lucidly  discussed  bv  Dr.  Dall  (Proc.  Acad.  Philad., 
1896,  p.  411). 

Uah. — Mann  Ranges. 
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EXPLANATION   OF  PLATE. 

Figs,  1,  "2,  3.  N'aiioiis  as|)tM;t.s  and  iii:i<;nirie(i  sculptiHH  of Til  i  r.^ifrs  bdnrdowi,  Hedley. 

Figs.  4,  5,  6.  Various  aspects  of  Xdiithoinclon  nul'uitutu, Hedley. 

Figs.  7,  8,  9.  N'arious  aspects  of  Xauthoinelon  siiblc.vdt nin , Tate. 

Figs.  10,  11,  12.  X'arious  aspects  of  Xa nfhotnelon  clydoni- gunini.  Tate  var. 
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Notes  on  South  Australian  Marine  Mollusca,  with 
Descriptions  of  New  Species.-  Part  II. 

By  Jos.  C.  Verco,  M.D.  (Lond.),  F.R.C.S.  (Eng.),  etc. 

[Read  April  4,  1905.] 
Plate  XXXI. 

Calliostoma  zietzi,  s^ec.  mc   PI.  xxxi.,  rigs,  i,  -j,  3. 

Shell  small,  conic,  imperforate,  moderately  solid. 
Whorls  8,  including  protoconch  of  one  smooth  turn.  First  two 
spire  whorls  rounded  and  slightly  mammillate,  next  three 
straight-sloping,  last  two  rather  convex.  Suture  moderately 
deep,  slightly  overhung  by  peripheral  lira.  Penultimate 
whorl  with  6  spiral  cinguli  and  2  inter-liral  threadlets.  Body 
whorl  with  6  cinguli,  rather  narrower  than  the  interspaces, 
and  5  threadlets ;  barely  angulated  below  its  centre  by  a 
somewhat  stouter  cord  ;  base  rounded,  with  8  concentric  lirae, 
flat,  and  much  wider  than  the  interspaces.  Spire  and  base 
finely  obliquely  incised  with  growth  lines,  which  cut  the  lirae 
less  than  the  interspaces.  Aperture  roundly  quadrate. 
Columella  nearly  straight,  slightly  oblique  and  excavated,  sub- 
truncate  below ;  outer  lip  simple  crenulated  by  cinguli. 

Height,  8  mm.  ;  diameter  of  base,  o  ;  aperture,  2'5. 
Ornament. — Horn-coloured,  peripheral  band  white.  Main 

cinguli  on  the  spire  and  those  on  the  base  obscurely  dotted 
with  light  chestnut ;  peripheral  band  with  larger  and  plainer 
spots. 

Hah. — Backstairs  Passage,  St.  Vincent  Gulf,  at  12,  17, 
and  20  fathoms  ;  9  dead. 

It  is  named  after  Mr.  A.  Zietz,  F.L.S.,  of  the  Adelaide 
Museum. 

Gena  terminalis,  s/see.  mv.   PI.  xxxi.,  figs.  4,  5. 

Shell  minute  thin  oblong-oval,  sides  parallel.  Whorls  4, 
spire  terminal  inconspicuous.  Surface  smooth  and  polished 
but  for -miscroscopic  accremental  lines  :  no  sj^iral  striae  or  in- 

cisions, except  microscopic,  on  the  base  of  the  body-whorl. 
Colour  white,  with  crowded  spiral  bands  of  crescentic  white 
and  dark  and  reddish-brown  spots  and  blotches.  Length, 
5-75  mm.  ;  width,  3  mm.    Radula,  C/3. 1.(5. 1.5.). l.>:.,  36  rows. 

Hah. — Dredged  alive,  Wallaroo  Bay,  Spencer  Gulf  15 
fathoms  ;  also  alive  and  dead  in  deep  water,  St.  Vincent  Gulf. 

Ohs. — The  ornament  varies  greatly.  The  shell  may  be 
blotched  pink  and  white,  and  there  may  be  numerous  fine 
spiral,  hair-like,  dark  lines. 
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/)lr(//nn.'<is.  -Frnui  (>  sfrif/osa,  A.  Adams.  U  is  sirialler, 
comparatively  iiarrowor,  the  spire  is  terminal,  the  aperture  is 
ni<^re  obloiit^,  the  columella  is  straighter,  the  outer  lip  joins 
the  columella  almost  at  a  right  angle.  A  juvenile  G.  sfrlf/osr/^ 
equal  in  size  to  an  adult  (r.  terntinalin,  has  been  drawn  in 
Plate  xxxi.,  fig.  6,  for  comparison. 

It  very  closely  resembles  Ge/iui  iii(/ra,  Quoy  &  Gaimard, 

Voy.  de  I'Astrolabe,  ZooL,  Vol.  iii.,  p.  307,  Plate  Ixvi.  (bis), 
figs.  10,  11,  12  :  but  their  species,  as  figured,  has  its  spire  less 
terminal,  and  rests  more  upon  its  two  ends,  and,  according  to 
the  dimensions  given,  is  three  times  as  large. 

Astele  calliston,  xj)ec.  nov.   PI  xxxi.,  tigs.  7,  8. 

Shell  conical,  thin.  Spire  of  nine  whorls,  including  two 
smooth  apical  turns ;  gradated.  Whorls  straight-sloping, 
with  crowded  spiral  lirae,  about  24  on  the  penultimate ;  cross- 

ed by  oblique  crowded  accremental  striae,  producing  sub- 
lenticular pitting.  Suture  linear,  immediately  beneath  the 

prominent  peripheral  cord  which  gradates  the  spire.  Body 
whorl  with  suture  slightly  descending  at  the  aperture  ;  spiral 
threadlet^  about  24  :  crowded  fine  sinuous  oblique  accremental 
striae  :  periphery  acutely  angular,  with  a  projecting  round- 

ed carina,  spirally  closely  engraved  on  its  upper  surface,  axi- 
ally  crossed  by  rounded  striae,  much  more  distant  than  the 
accremental  striae,  provided  at  somew^hat  irregular  intervals 
with  16  rounded  invalid  tubercles.  Base  very  flatly  rounded 
with  7  concentric  narrow  lirae,  the  inner  4  closer  than  the 
rest,  whicfi  are  separated  by  4  to  6  inter-lirate  striae.  Umbili- 

cus narrow,  minutely  axially  incised.  Aperture  oblique, 
roundly  quadrate :  outer  lip  slightly  convex,  thin,  smooth 
within,  margin  sinuously  convex  below  the  suture,  concave 
towards  the  periphery :  basal  lip  convex,  slightly  efFuse, 
smooth  within.  Columella,  upper  third  concave,  the  rest 
straight,  obliquely  truncate  below  ;  cb^llus  at  the  base  partly 
bordering  the  umbilicus  and  attached  to  the  columella  along 
a  vertical  groove. 

Oriiavieiif . — Shell  purple-brown,  with  somewhat  oblique, 
axial,  creamy,  rhoniboidal  flames,  extending  from  suture  to 
suture,  and  nearly  equalling  the  foundation  colour  in  area. 
On  the  peripheral  carina,  and  hence  above  the  sutures,  they 
are  replaced  by  two  or  three  creamy  spots,  while  two  or  three 
less  marked  white  spots  o'^cupy  the  intervals,  and  thus  pick 
out  the  tubercles  of  the  carina.  Every  whorl  is  encircled  by 
four  articulated  colour  bands,  which  in  the  white  areas  are 
of  a  more  opaque  white  than  the  rest  of  these  areas,  and  ex- 

tend slightly  beyond  them,  and  are  crossed  by  narrow  verti- 
cal or  oblique  red  lines,  while  in  the  purple  areas  they  are  of 
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a  deeper  purple  tint,  and  are  crossed  by  narrow  axial  white 
lines.  The  base  is  of  a  lighter  tint,  the  outer  6  cinguli  of  a 
rose  pink,  minutely  dotted  with  creamy  white.  The  columella 
and  umbilicus  are  white,  bordered  outside  with  green,  which 
tints  the  inner  two  basal  cinguli,  and  curls  around  the  colu- 

mella into  the  throat.  The  inner  edge  of  the  outer  lip  is 
golden-brown  and  white,  interior  shining  and  nacreous. 
Operculum  horny  multispiral,  nucleus  central,  a  radial  cellu- 

lar fringe-like  film  over  the  inner  three-fourths  of  each  spiral. 
Height,  ir75  mm.  ;  diameter,  9*75;  aperture,  4. 

Radula,  OO  .1.5. 1.5.1. OO.  Central  rachidian  heart-shap- 
ed, narrow  free  end  surmounted  by  small,  slightly  serrated 

denticle ;  the  other  rachidians  with  trilobed  cusps^  which 
gradually  enlarge  outwards  ;  a  single  lateral  with  one  cusp 
trilobed  at  its  base  :  marginals  many  unicuspidate,  not  ser- 
rated. 

TI((h. — Spencer  Gulf,  20  fathoms:  32  alive  and  dead. 
Variations. — Some  individuals  are  uniformly  pinkish- 

brown,  with  white  peripheral  tubercles,  and  four  pink  cin- 
guli on  each  whorl  articulated  with  white,  the  larger  white 

spots  lying  vertically  between  the  supra-sutural  tubercles, 
while  narrower,  oblique  white  sjjots  alternate  in  groups  with 
them. 

Clanculus  leucomphalus,  -^pec  v/or.   Pi.  xxxi ,  tigs.  9,  10,  11. 

Shell  depressed  conic,  rather  thin.  Protoconch  one  turn 
and  a  half  smooth.  Whorls  6,  rapidly  increasing,  sloping 
convex.  Penultimate  with  8  close-set  spiral  rows  of 
smooth  ovate  granules.  Body-whorls  with  ten  spiral 
rows  of  granules  above  the  acutely  angled  peri- 

phery, the  granules  of  the  infra  -  sutural  row 
are  much  larger  and  placed  axially,  the  rest  spi- 

rally ovate  ;  and  ten  rows  on  the  base  of  flatter,  more  quad- 
rate, and  more  close-set  granules.  Oblique  axial  striae  crowd 

between  the  granules  on  the  spire,  but  are  obsolete  on  the 
base. 

Aperture  quadrate  oblique  :  outer  lip  crenulate,  toothed 
just  within  the  margin  opposite  each  spiral  lira,  within  this 
thickened  and  wrinkled,  and  in  the  throat  lirate  and  na- 

creous ;  basal  lip  crenulate,  thickened  within  with  5  teeth 
gradually  enlarging  towards  the  columella  :  columella  oblique, 

nearly  straight,  ending  below  in  a  prominent,  obliquely  fur- 
rowed but  not  bifid  tooth,  with  a  large  tubercle  at  the  junc- 

tion of  its  upper  and  middle  third,  and  with  a  flange  through- 
out its  whole  length  bent  towards  the  umbilicus.  The  umbili- 
cus is  wide  and  deep,  with  a  funicle  winding  up  its  outer  side 

to  the  tubercle  on  the  columella.    The  umbilical  border  over- 
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liaiii^s,  and  has  G  iiic(iiimi-sizod  t ubeiclcs,  and  is  margined  by 
a  Hat,  axially  incised,  spiral  lira,  with  a  thieadlet  on  either 
side. 

Colour  light  ashen-grey,  with  obscure  ilairies  of  deeper  grey 
or  buff,  and  with  numerous  small  pink  dots  on  the  second  and 
third  whorls.  The  umbilicus  and  its  margin  are  pure  white, 
the  throat  nacreous  green. 

Height,  8  mm.  :  diameter  of  base,  9*7o  n\n\. 
Ildh. — Backstairs  Passage,  St.  Vincent  Gulf  ;  dredged 

alive  in  20,  22,  23  fathoms,  dead  in  6  to  23  fathoms. 

DuKfttosix. — The  type  from  Gray's  collection  of  Troclni^ 
cldiK/iilus,  Wood,  in  the  Natural  Fiistory  Museum,  London, 
differs  from  our  species  in  having  a  more  sinuous  columella, 
due  to  a  large  tubercle  at  each  end,  and  a  median  bulge,  only 
6  lirae  on  the  penultimate  whorl,  stouter  and  fewer  lirae  in  the 
throat,  a  less  rounded  periphery,  its  colour  light  pink,  with 
pink  spots  on  the  base,  and  articulated  deep  pink  just  above 
and  below  the  suture,  and  green  and  red  tints  instead  of  light 
ashen-grey  with  darker  buff  flammules. 

Crassatellites  ponderosus,  Gnielin. 

This  is  the  name  suggested  by  Mr.  Hedley,  in  P.R.S.  of 
N.S.W.,  1904,  Part  1,  page  198,  for  C.  castcmea,  Reeve,  as 
also  for  C. /t-/'/?7zV'o/«,  Lamk. ;  (J.  donacifia ,  ILsnnk. ;  C  dec/ pi  ens, 
Reeve  :  errones,  Reeve  :  C.  pulchra,  Reeve  :  and  C.  ctimingi, 
A.  Adams,  which  E,  A.  Smith  and  Brazier  had  previously 

united  under  the  name  of  C.  khigicola,  Lamk.  Gmelin's 
shell,  which  was  first  defined  in  pre-Linnean  times  by  Chem- 

nitz, is  cited  by  von  Martens  in  Malak.  Blat.  xix.,  1872,  page 
30,  as  from  New  Guinea.  In  Syst.  Naturae,  C.  Linne,  vi. 
Vermes,  page  3280,  it  is  given  as  Veinis  ponderosa,  No.  54,  as 
inhabiting  the  Southern  Ocean. 

Some  40  specimens  have  been  dredged  by  me  in  South 
Australian  waters,  of  which  26  are  single  values.  Living 
individuals  were  found  at  20  fathoms,  off  Normanville,  at  19 
fathoms  off  Eastern  Cove,  Kangaroo  Island,  and  at  15  fa- 

thoms off  Wallaroo.  These  form  the  material  on  which  the 
following  observations  were  based. 

All  the  species  above-named,  txcept  C.  castanea,  are 
validly  corrugated  by  sub-distant  concentric  ribs.  Not  one  of 
my  forty  examples  is  so  corrugated.  It  is,  therefore,  least  like 
C.  kingicola,  Lamk.  But  I  only  possess  one  cabinet  specimen 
of  each  of  them.  Perhaps  a  large  series  would  show  examples 
with  smooth  surfaces  near  the  umbos. 

Size. — The  largest  measures  115  mm.  antero-posteriorly, 
90  mm.  umbo-ventrally,  and  49  mm.  in  section,  and  weighs 
ten  ounces. 
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Shape. — This  varies  a  good  deal,  as  is  noted  in  Conch. 
Cab.,  Band  x.,  Abtheil  i.,  page  2  ;  Taf.  i.,  fig.  1  ;  Taf.  vi., 
fig.  1,  1886,  where  two  figures  are  given,  one  of  a  shell  88  mm. 
by  75  by  42,  and  another  much  produced  posteriorly,  98  by 
73  by  50.  One  from  Port  Lincoln,  a  rounded  form,  is  112  mm. 
by  93,  while  another  very  produced  behind  is  115  mm.  by  90. 
This  is  not  merely  a  senile  tendency,  for  the  diflPerence  in  con- 

tour is  found  in  young  shells,  and  also  in  those  of  equal  size 
and  apparently  of  similar  age.  In  the  produced  individuals 
the  ventral  outline,  instead  of  being  uniformly  convex  as  far 
as  the  postero-inferior  angle,  may  be  somewhat  concave  in 
front  of  this. 

Thickness.-  It  is  very  solid;  the  heaviest  shell  we  have 
on  our  coast;  it  may  weigh  10'75  ounces.  Often  growth  in 
superficial  area  ceases  after  a  time,  and  then  the  thickness 
greatly  increases.  Thus  a  shell  only  3  7  inches  long  and  31 

deep  is  2 "05  in  section,  and  weighs  10' 75  ounces,  whereas 
another  4"25  inches  long  and  3  5  deep  is  only  1'9  inches  in  sec- 

tion, and  weighs  but  8  ounces.  The  volume  of  the  contained 
mollusc  actually  diminishes,  the  thickening  taking  place  at 
its  expense.  The  muscular  impressions  appear  deeply  exca- 

vated then,  owing  to  the  heaping  up  of  shelly  material  around 
the  adductor  muscles  beneath  the  mantle.  The  ventral  mar- 

gin, instead  of  being  sharp,  is  flattened  for  as  much  as  an 
inch,  nearly  at  right  angles  to  the  external  surface,  and  is  in 
some  cases  even  incurved. 

Periostracitm. — This  is  very  durable,  and  even  in  dead 
and  decaying  valves  is  frequently  present,  and  allows  very 
fair  cabinet  specimens  to  be  prepared  from  very  unpromising 
material  by  a  little  careful  scraping.  It  disappears  sometimes 
first  at  the  umbos  and  the  subjacent  surface,  then  erodes 
deeply.  My  largest  individual,  taken  alive,  has  only  a  little 
of  its  epidermis  remaining  along  the  ventral  and  posterior 
borders,  and  its  face  value  has  been  thus  greatly  depreciated. 

Interior. — This  is  smooth  down  to  the  pallial  line,  which 
is  slightly  crinkled,  and  thence  on  there  are  radial  striae 
which  fade  out  towards  the  ventral  margin.  The  older  the 
shell  the  deeper  is  the  pallial  line,  and  wider  posteriorly,  and 
more  markedly  crinkled,  and  the  more  rugose  become  the 
radial  striae  beyond. 

Colour. — The  interior  is  white,  with  a  beautiful  glisten- 
ing chestnut  or  burnt-umber  colouring  of  certain  parts.  The 

frequency  and  depth  of  tinting  of  these  parts  is  in  the  fol- 
lowing order  :  — The  posterior  adductor  scar,  the  posterior  part 

of  the  pallial  line,  the  anterior  portion  of  the  anterior  adduc- 
tor scar,  the  posterior  margin,  the  ventral  margin,  and  the 

posterior  part  of  the  cartilage  pit  and  hinge  plate.  Some- 
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tunes  the  colour  is  a  very  (ltH>{),  almost  blackisli  hrown,  with  a 
delicate  tlesh  tint,  and  one  is  tinted  a  ()i-elty  pnrplish  pink. 

Carinai'ia  australis,  ^noy  S:  (iainiard. 

Quoy  i5c  Gainiard,  V^oy.  de  I'Astrolabe,  Zool.,  vol.  ii., 
page  394,  Pi.  xxix.,  figs.  9,  13,  1833.  The  type  specimen  was 
dredged  between  New  Holland  and  New  Zealand  in  January, 
1827.  Mr.  Medley  supplied  nie  with  the  following  quota- 

tion from  Voy.  de  I'Astrolabe,  Histoire  du  Voyage  ii.,  1830, 
page  27: — "January  2,  1827,  the  zoologists  collected  some 
living  carinarias,  the  shells  of  which  attained  a  length  of  eight 

to  ten  lines."  The  next  day  the  vessel  was  130  leagues  from 
Port  Jackson,  on  the  way  to  Cook's  Straits,  New  Zealand. 
Allowing  about  a  hundred  to  a  hundred  and  fifty  miles  for  the 

day's  run,  we  can  fix  the  locality  of  the  haul  of  Cannarias  at 
about  158 E.  longitude  and  40°  S.  latitude.  My  single 
specimen  was  taken  in  January,  j905,  in  104  fathoms,  in 
sandy  ooze,  35  miles  south-west  of  the  Neptune  Islands,  be- 

low the  entrance  to  Spencer  Gulf,  in  E.  longitude  135*40°,  and 
S.  latitude  35'25°.  So  its  habitat  is  extended  some  22  or  23 
degrees  to  the  west.  It  measures  10  mm.  in  length  and  3*75 
in  width.  Several  characters  can  be  added  to  those  given  by 
the  authors.  The  transverse  ridges  spreading  fan-like  from 
the  posterior  part  to  the  carina  increase  in  number  by  inter- 

calation of  secondary  and  tertiary  ridges.  The  carina  is  un- 
dulated in  it?  proximal  part,  where  it  springs  from  the  shell, 

but  its  distal  edge  is  straight,  not  corrugated,  and  only  at  the 
back  part,  where  the  distal  border  has  been  worn  or  broken 
away,  is  it  actually  undulated  at  the  margin.  The  aperture 
is  oval,  and  is  about  twice  as  wide  towards  the  posterior  part 
as  at  the  anterior.  From  within  a  portion  of  the  protoconch 
can  be  seen  projecting  through  the  posterior  wall  of  the  shell 
somewhat  obliquely  and  slightly  to  the  right  of  the  middle 
line.  The  record  of  this  shell  adds  not  only  a  new  species  and 
a  new  genus  to  the  South  Australian  list  of  marine  molluscs, 
but  a  new^  order  of  Gasteropods  ;  the  Nucleobranchiata.  At- 

lanta, another  genus  of  this  order,  is  also  represented  by  an 
undetermined  species  taken  in  the  same  haul. 

Gibbula  lehmanni,  Menke. 

Turbo  lehmaimi,  Menke,  Moll-  Nov.  Holl.,  page  18  ;  Tro- 
chus  lehmanni,  Philippi,  Conchyl.  Cab.  Band  ii.,  Abth.  iii., 
page  185,  t.  28,  fig.  15  ;  Fischer,  Coq.  Viv.,  page  362,  t.  iii.,  fig. 
3  ;  Gibbula  pulchra,  A.  Ads.  V.Z.S.,  1S51,  page  187;  Gibbula 
lehmanni,  Menke,  Tryon,  Man.  of  Conch,  xi.,  page  233, 
Plate  xL,  figs.  12,  13. 

This  is  a  fairly  common  species.  It  has  been  dredged 
alive  at  14  and  25  fathoms  in  Spencer  Gulf,  and  dead  at  15 
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fathoms  in  Wallaroo  Bay.  It  has  hitherto  been  confused  '"n 
South  Australia  with  G.  Co.ri,  Angas,  so  I  give  the  following 
diagnostic  characters: — Cr.  Cn.ri  is  more  solid,  slightly  less 
depressed,  rather  more  concave  between  the  caringe,  with 
sharper  spiral  lirae,  and  a  much  smaller  umbilicus.  This  last 
character  is  the  easiest  diagnostic.  The  radial  flames  aje 
much  fewer,  the  colour  elsewhere  is  irregularly  stippled  in- 

stead of  spirally  articulated,  and  there  are  fewer  colours  in 
the  same  shell.  Mr.  J.  H.  Gatliff  has  sent  me  this  shell  as 
G.  sidcosa,  A.  Adams,  P.Z.S.,  1851,  page  186,  recorded  in  his 
Catalogue  of  the  Marine  Shells  of  Victoria,  P.R.  Soc.  of  Vict, 

xiv,  (N.S.),  Part  ii.,  1902,  page  132.  Adams's  name  is  given 
in  Tryon's  Man.  oi  Conch,  xi.,  page  243,  "unfigured  and  un- 

determined species,"  with  the  habitat,  Sir  C.  Hardy's  Island, North  Australia. 

Astele  subcarinatum,  Swainson. 

Astele  suhcarmatnm ,  Swns.,  1854,  P.R.S.,  Van  Die- 
men's  Land,  vol.  iii.,  page  36,  Plate  vi.,  figs.  1,  2:  Eutro- 
chus  jjersjjectivus,  A.  Adams,  P.Z.S.,  Lond.,  1863,  page  506; 
CaUiostoma  ( Eiitrochvs)  Adamsi,  Pilsbry.,  Man.  Conch,  xi., 

page  402. 
It  has  been  dredged  aiive  at  16,  19,  20,  22,  23  fathoms, 

in  Backstairs  Passage,  and  off  Newland  Head. 
Zizi/ phivv><  isvhffraiinlnri^,  Dunker,  Malak.  Blatt,  1871, 

page  170,  No.  56,  unfigured,  from  Bass  Straits;  C.  suhgranu- 
latum,  Dunker,  Man.  Conch,  xi.,  page  403,  is  a  half-grown 
individual  of  the  same  species.  This  identification  was  re- 

ferred to  Mr.  Hedley,  who  says  he  had  arrived  at  the  same 
conclusion. 

EXPLANATION    OF  PLATE. 

Plate  XXXI. 

Figs.  1,  2,  and  3.  CaUiostoma  ziefzi,  Verco — Basal  and  pro- 
file views,  and  magnified  ̂ ^culptnre. 
Figs  4  and  5.    Genu  terminaJis,  Verco. 
Fig.  6.    Gena  nigra.  Quay  &  Gaimard. 
Figs.  7  and  8.    Astele  callis^fon,  Verco. 
Figs.  9,  10,  and  11.    CJavcnhis  Jeiicornphalus,  Verco. 



\<>1.  XXIX.,  I'liiic  WM. 
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Descriptions  of  New  Australian  Lepidoptera 
WITH  Synonymic  Notes.  No.  xxill. 

By  Oswald  B.  Lower,  F.E.S.  (Loud.),  etc. 

[Read  August  1,  1905.1 
SYNEMONID.E. 

Synemon  monodesma,  u.  sp. 
Male,  38  iniii.  Head,  antenuae,  and  legs  dark  fuscous; 

face  and  palpi  white.  Thorax  and  abdomen  whitish 
beneath.  Legs  white,  mixed  with  fuscous.  Forewings 
elongate  -  triangular,  costa  gently  arched,  termen 
obliquely  rounded  ;  deep  fuscous  -  ochreous,  faintly 
iridescent ;  a  moderate,  very  oblique  white  fascia  from  below 
costa  in  middle,  extending  towards  anal  angle,  but  only 
reaching  two-thirds  across  wing,  almost  separated  by  ground 
colour  in  middle ;  a  suffused,  whitish,  short,  oblique  fascia 
below  costa  at  about  four-fifths,  about  half  the  length  of 
previous  fascia  :  some  whitish  scales  on  upper  half  of  termen  ; 
cilia  fuscous- whitish.  Hind  wings  with  termen  rounded ; 
blackish-fuscous,  with  bright  orange  markings  ;  a  broad  cres- 
centic  fascia  at  end  of  cell  ;  a  similar  fascia,  from  below  costa 

at  three-fourths,  runnino-  towards  anal  angle,  but  not  reach- 
ing it,  deeply  excised  on  upper  edge  above  middle ;  an  irregu- 
lar row  of  more  or  less  obscure  orange  spots  along  termen  ; 

cilia  whitish. 
Differs  from  the  other  described  species  by  the  single 

fascia  of  forewings. 
Mount  Darling  Range,  Westerii  Australia.  In  Novem- 

ber ;  two  specimens. 
CARADRINlNA. 
CARADRINID^E. 

Ectopatria  virginea,  n.  sp. 

Male,  36  mm.  Head,  palpi,  thorax,  and  abdomen  snow- 
white,  legs  snow-white.  Antennae  ochreous.  Forewings 
elongate,  moderate,  costa  nearly  straight,  termen  oblique, 
hardly  rounded  ;  snow-white,  without  markings  ;  cilia  snow- 
white.  Hindwings  snow-white,  slightly  iridescent :  cilia 
snow-white.  A  distinct  species,  well  characterised  by  the 
wholly  white  colour  ;  at  first  sight  it  is  not  unlike  Caradrina 
gypsimi,  Low.,  but  is  without  markings  of  any  kind. 

Adelaide,  South  Australia.    One  specimen  ;  in  October. 

Euplexia  signata,  n.  sp. 
Male,  48  mm.  Head,  thorax,  and  abdomen  fuscous, 

thorax  with  ochreous  fuscous  posterior  crest,  palpi  ochreous. 
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Antennae  and  legs  fuscous.  Forewings  elongate-triangular, 
costa  hardly  arched,  termen  waved,  oblique :  light  fuscous, 
markings  dark  fuscous  :  posterior  two-thirds  of  cell  filled  in 
with  dark  fuscous  :  a  moderately  large  sub-triangular  blotch 
below  posterior  edge,  extending  beyond  end  of  cell,  only 
separated  from  cell  by  intersecting  vein  ;  an  elongate  patch 
above  dorsum,  trom  base  to  just  beyond  one-third  :  a  some- 

what quadrate  spot  beyond  posterior  extremity  of  cell,  in- 
dented on  posterior  edge  :  an  irregular,  triangular  blotch  on 

costa  at  five-sixths  :  orbicular  indistinct ;  reniform  in  middle 
of  dark  fuscous  patch  in  cell,  light  fuscous,  well  defined  ;  a 
row  of  small  lunate  marks  along  termen,  hairs  of  dorsum 
reddish-fuscous  throughout ;  cilia  fuscous,  with  an  ochreous 
line  at  base.  Hindwings  with  the  termen  waved  :  dark  fus- 

cous ;  cilia  as  in  forewings. 
Hobart,  Tasmania.    One  specimen  ;  in  October. 

CATOCALIN^. 

Niguza  anisogramma,  n.  sp. 

Male,  30  mm.  Head,  palpi,  and  a^^tennse  ochreous. 
Thorax  fuscous.  Legs  ochreous.  Abdomen  'greyish,  segmen- 

tal margins  ochreous.  Forewings  elongate  ;  triangular,  costa 
faintly  sinuate,  termen  rather  strongly  and  obliquely  round- 

ed :  fuscous  ;  a  broad,  nearly  straight,  white  fascia  from  one- 
fourth  costa  to  one-fourth  dorsum  :  a  similar  fascia,  gently 
curved  inwards,  from  costa  at  four-fifths  to  dorsum  at  three- 
fourths,  edged  posteriorly  by  a  line  of  darker  ground  colour ; 
a  large  black  ring  at  two-thirds  of  wing,  edged  externally  by 
a  line  of  yellow,  and  containing  two  blue  metallic  spots,  one 
above  the  other,  and  externally  by  an  incomplete  ring  of 
white :  a  somewhat  elongate  oviform  ring,  below  and  con- 

siderably before  the  ring,  filled  in  with  yellow,  and  edged 
above  with  yellow  ;  a  transverse  row  of  somewhat  triangular 
yellow  spots,  parallel  to  limiting  line  of  second  white  fascia, 
and  again  followed  by  a  small  and  more  indistinct  parallel 
row  of  similar  spots  ;  a  dentate  black  line  alnng  termen,  an- 

teriorly edged  by  a  whitish  line  of  similar  shape  ;  cilia  fus 
cous,  imperfect.  Hindwings  with  termen  slightly  waved ; 
whitish  :  a  suffused  fuscous  ante-median  band,  containing  a 
darker  fuscous  whitish  centred  ring  below  costa  ;  a  moderately 
broad  fuscous  band  along  termen,  containing  the  yellow  spots, 
etc.,  as  in  forewings;  (cilia  imperfect). 

A  pretty  insect,  not  like  any  other  Australian  species 
known  to  me. 

Alice  Springs,  South  (Central)  Australia.  One  speci- 
men, received  from  Mr.  S.  Angel. 
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ACRONYC^TIN.K. 
Sesamia  albicostata,  n.  sp. 

Male,  28  mm.  Head,  palpi,  thorax,  and  legs  li«;ht 
ochreous-grey,  antennje  wliitisli,  pectinations  oclireous.  Ab- 

domen shining  grey  Forewings  elongate,  moderate,  costa 
slightly  arched  towards  base,  apex  somewhat  rounded,  termen 
obliquely  rounded  ;  pale  ochreous ;  veins  somewhat  outlined 
with  white;  a  rather  suffused  broad  white  costal  streak 
throughout,  edged  below  by  darker  ground  colour ;  cilia 
greyish-ochreous.    Plindwings  and  cilia  white. 

Ocean  Grange,  near  Sale,  Victoria.  One  specimen,  taken 
in  January. 

LYMANTRIAD^. 

Anthela  niphomacula,  n.  sp. 

Male,  46  mm.  Head,  palpi,  thorax,  abdomen,  and  legs 
dull  reddish-carmine.  Antennas  carmine-whitish,  pectina- 

tions 10,  dark  fuscous.  Forewings  elongate-triangular,  ter- 
men nearly  straight ;  dull  carmine-pink ;  a  moderate  white 

spot  in  cell  at  one-third  from  base  of  wing  ;  a  similar  spot  at 
end  of  cell,  both  faintly  edged  with  fuscous ;  cilia  reddish- 
ochreous.  Hindwings  with  colour  as  in  forewings,  basal  two- 
thirds  lighter  and  somewhat  ochreous-tinged  ;  cilia  as  in  fore- 

wings. Underside  of  hindwings  with  a  single  white  fuscous- 
edged  spot  at  end  of  cell. 

Allied  to  Ruhescens,  Walk.,  but  distinguished  at  once  by 
the  white  spots. 

Duaringa,  Queensland.    One  specimen  ;  in  November. 

Anthela  callispila,  n.  sp. 

Male,  46  mm.  Head  and  thorax  ochreous-fuscous,  face 
ochreous,  palpi  ochreous  beneath,  fuscous  above.  Antennae 
whitish,  pectinations  10,  dark  fuscous.  Abdomen  ochreous- 
fuscous,  anal  tuft  ochreous.  Legs  ochreous-fuscous.  Fore- 

wings elongate-triangular,  termen  rounded ;  dark  ochreous- 
fuscous,  irrorated  with  fine  ochreous  hair  scales  along  costa ; 
markings  snow-white,  very  distinct  :  a  moderately  large  ellip- 

tic spot  at  anterior  end  of  cell :  a  large  one,  rounded,  at  pos- 
terior end  of  cell ;  cilia  ochreous-yellow.  Hindwings  with 

termen  moderately  straight ;  colour  as  in  forewings  ;  a  mode- 
rately defined  whitish  spot  at  posterior  end  of  cell ;  cilia  as 

in  forewings.  Forewings  beneath  more  ochreous,  especially 
in  cell ;  spots  as  above  reproduced.  Hindwings  similar  in 
colour,  but  an  additional  round  white  spot  in  cell  at  one- 
sixth  from  base. 

A  very  distinct  species,  easily  recognised  by  the  white 
spots  on  the  ochreous  ground  colour. 
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Broken  Hill,  New  South  Wales.  One  specimen ;  in 
April. 

Anthela  pyromacula,  n.  sp. 
Male,  48  mm.  Head,  thorax,  abdomen,  and  antennae 

dark  fuscous,  antennal  pectinations,  10  ;  dark  fuscous.  Fore- 
wings  shaped  as  in  Callispila ;  dark  fuscous,  very  minutely 
irrorated  with  obscure  whitish  scales,  and  more  or  less  ap- 

pearing to  be  streaked  with  dark  fuscous  along  veins  towards 
termen  :  a  moderate  black  line  along  vein  2  ;  a  somewhat 
cuneiform  orange-red,  black-edged  spot  at  anterior  end  of 
cell ;  a  rather  large,  round,  similar  coloured  spot  in  cell,  at 
posterior  extremity  :  cilia  dark  fuscous,  faintly  barred  with 
darker.  Hindwings  with  termen  moderately  straight ;  colour 
and  cilia  as  in  forewings :  basal  half  of  wing  clothed  with 
long  fuscous  hairs.  Forewings  beneath  with  spot  at  posterior 
end  of  cell  reproduced  in  dull  white.  Hindwings  with  a  dull 
whitish  spot  at  posterior  end  of  cell. 

Not  very  near  any  other,  probably  allied  to  Clement  I, 
Swin.,  but  v/idely  distinct. 

Broken  Hill,  New  South  Wales.  One  specimen  ;  in  Sep- 
tember. 

Org-yia  hemicalla,  n.  sp. 
Male,  20  mm.  Head,  thorax,  and  antennae  blackish, 

antennal  pectinations,  8.  Face,  palpi,  and  legs  orange.  Ab- 
domen blackish,  anal  tuft  orange.  Forewings  elongate-mode- 

rate, costa  nearly  straight,  termen  strongly  rounded,  oblique  ; 
dark  fuscous  ;  costal  edge  from  two-thirds  to  apex  narrowly 
orange  :  cilia  orange.  Hindwings  bright  orange  ;  basal  half 
dark  fuscous,  suffused  and  irregular  ;  cilia  orange. 

Melbourne,  Victoria.    One  specimen  :  in  November. 

Orgyia  retinopepla,  n.  sp. 

Male,  24  mm.  Head,  antennae,  and  legs  dull  white,  face 
and  legs  mixed  with  ochreous-fuscous ;  antennal  pectinations, 
fuscous,  8.  Thorax  and  abdomen  ochreous-fuscous,  beneath 
grey- whitish.  Forewings  elongate-triangular,  costa  slig-htly 
arched,  termen  gently  rounded  ;  light  ochreous-fuscous ; 
markings  somewhat  darker  fuscous ;  two  suffused  fascia  ;  first 
from  one-third  costa  to  one-third  dorb,um,  curved  outwards, 
anterior  edge  moderately  defined  ;  second  from  costa  at  three- 
fourths  to  dorsum  at  three-fourths,  becoming  triangular  on 
costa,  curved  inwards  below  middle,  and  edged  throughout  by 
a  narrow  dull  whitish  line  ;  a  moderate  discal  spot  above 
middle,  midway  between  the  two  fascia  ;  cilia  light  ochreous- 
fuscous,  with  a  darker  basal  line.  Hindwings  light  ochreous- 
fuscous,  paler  towards  base,  dorsal  hairs  whitish-ochreous ; 
cilia  as  in  forewings. 
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Hroken  Hill,  New  Soiitli  Wales.  One  speciinoii  ;  in 
October. 

SPIIIN(;iI).E. 

HopHocnena  brachycera,  l.<»\\. 

Coeniotrirht  hrdch  ijr<- ra,  Low.,  T.R.S.S.A.,  page  50,  1897. 
fl  (tltliociK  11(1  incJduoJ  rticd ,  Roths.  (1902). 

I  have  taken  this  species  at  Broken  Hill,  New  Soutii 
Wales,  and  have  seen  specimens  from  Roeburne,  Western 
Australia,  and  Alice  Springs,  (Central)  South  Australia. 

NOT()D(3NTID^. 

Cerura  (?)  melanoglypta,  n.  sp. 

Female,  40  mm.  Head,  palpi,  and  thorax  cinerous-grey. 
Antennae  fuscous.  Abdomen  silver-grey-whitish.  Forewings 
elongate,  moderate,  termen  slightly  waved,  rounded,  oblique ; 
cinerous-grey,  minutely  irrorated  with  black  scales ;  a  well- 
marked,  narrow,  waved,  black  line  starting  on  costa  at  one- 
sixth,  thence  becoming  sub-costal  for  a  short  distance,  thence 
curved  and  becoming  thrice  sinuate,  and  terminating  on  dor- 

sum at  about  one-third :  a  second,  nearly  straight  waved 
black  line  from  costa  at  three-fourths  to  dorsum  about  anal 
angle,  gently  curved  inwards  below,  and  with  a  short  outward 
angulation  immediately  above  dorsum  ;  a  moderate,  well- 
defined,  somewhat  reniform  discal  spot  above  middle  ;  midway 
between  the  two  lines  ;  cilia  cinerous-grey,  faintly  barred  with 
fuscous  at  extremities  of  veins.  Hindwings  with  termen  gently 
waved  :  white  ;  a  broad  black  band  along  termen,  mixed  with 
cbscure  whitish  spots  along  edge  of  termen,  better  defined 
beneath  ;  cilia  whitish. 

Mount  Pleasant,  South  Australia.  One  specimen ;  in 
October. 

GEOMETRID^. 
BOARMIAN^. 

Amelora  anthracica,  n.  sp. 

Male,  30  mm.  Head,  palpi,  and  thorax  black,  face 
rounded,  prominent.  Antennae  ochreous,  pectinations  5. 
Abdomen  grey-whitish.  Legs  grey-whitish,  anterior  and 
middle  tarsi  infuscated.  Forewings  elongate-triangular,  costa 
nearly  straight,  termen  gently  bowed,  oblique ;  black,  with 
blacker  markings :  markings  thick,  well  defiined ;  a  basal 
fascia  ;  a  dentate  fascia  from  one-fourth  costa  to  one-fourth 
dorsum  ;  a  more  strongly  dentate  fascia  from  costa  at  five- 
sixths  to  dorsum  at  five-sixths,  more  pronounced  and  some- 

what angulated  in  middle ;   a  large  linear  discal  spot :  cilia 
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black.  Hindwings  with  termeu  gently  waved,  rounded ; 
whitish,  becoming  fuscous  on  posterior  two-thirds  ;  discal  dot 
and  second  line  as  in  forewings,  fuscous  ;  cilia  dark  fuscous. 

Probably  nearest  MUvaria,  Gin.,  but  abundantly  dis- 
tinct from  any  other  described  species. 
Mount  Darling,  Western  Australia.  One  specimen  ;  in 

November. 

Orsonoba  (?)  euryscopa,  n.  sp. 

Male,  44  mm.  Head,  thorax,  palpi,  and  abdomen  yel- 
low, abdomen  speckled  with  fine  fuscous  scales.  Antennae 

fuscous,  bipectinated,  pectinations  2.  Legs  ochreous-yellow- 
ish,  posterior  pair  spotted  with  fuscous.  Forewings  elongate- 
triangular,  costa  gently  arched,  apex  acute,  termen  faintly 
waved,  strongly  bowed  in  middle ;  sinuate  beneath  apex ;  yel- 
low-ochreous,  becoming  broadly  paler  along  costa,  from  one- 
third  to  apex ;  a  narrow  blackish  waved  line  from  costa  before 
one-third  to  just  above  dorsum  at  two-fifths  :  a  well-defined, 
oblique,  fuscous  line,  edged  posteriorly  by  its  own  width  of 
white,  which  colour  is  again  edged  suffusedly  by  a  similar 
width  of  dull  purple,  from  apex  to  dorsum  in  middle  ;  a  round 
pale  whitish-yellow  spot  lying  on  upper  edge  of  fuscous  line, 
just  below  middle ;  cilia  ochreous.  Hindwings  faintly  waved, 
more  or  less  strongly  near  angle  ;  colour  and  cilia  as  in  fore- 

wings;  a  moderate  waved  fuscous  streak,  from  one-fifth  costa 
to  one-fifth  dorsum ;  a  similar  parallel  streak  before  middle 
of  costa  to  before  middle  of  dorsum  ;  a  fine  waved  fuscous  line 

from  costa  at  three-fourths  to  dorsum  before  anal  angle,  ob- 
scure on  lower  half.  Wings  beneath  pale  yellowish,  finely 

irrorated  with  fuscous,  all  markings,  except  streak  of  fore- 
wings from  apex,  obscurely  reproduced. 

Mackay,  Queensland.    One  specimen  ;  in  November. 

MONOCTENIAN^. 

Homospora  rhodoscopa,  Low. 

Onychodes  (?)  rhodoscopa,  Low.,  Tr.  Roy.  Soc,  page  228, 
1902. 

Homosfora  procrita,  Turn.,  I.e.,  page  229,  1904. 

I  am  sorry  that  Dr.  Turner  has  re-named  this  species,  as 
I  pointed  out  to  him  when  in  Brisbane  that  I  had  already 
given  it  a  MS.S.  name.  However,  the  discovery  of  the  male 
has  made  it  necessary  to  erect  a  new  genus  to  receive  it,  and 
has  borne  out  my  conclusions  that  it  is  allied  to  Onychodes, 
Gin.,  the  female  of  both  genera  having  the  antennae  very 
shortly  pectinated  ;  it  differs,  however,  from  that  genus,  as 
Dr.  Turner  points  out,  by  the  frontal  projection  of  head  and 
different  neuration. 
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Systatica  xanthastis,  liow. 

Dr.  'I'liriuT  has  formed  this  now  genus  (Tr.  Roy.  80c. , 
S.A.,  page  L'31,  101)4),  to  receive  this  species:  but  I  am 
strongly  of  opinion  that  niy  type  is  a  female  ;  the  antennae  are 
unipectinated,  the  pectinations  being  1.  Sliould  my  surmise 
prove  correct,  the  character  of  tlie  new  genus  will  require  to 
be  altered  in  accordance  with  the  above  charactei*. 

DREPANIDJfi. 

Oreta  hypocalla,  n.  sp. 

Male,  3'J  mm.  Mead,  face,  and  palpi  scarlet.  Thorax 
and  abdomen  fleshy-oclireous,  paler  anteriorly.  Antennae  and 
abdomen  dull  ochreous,  fillet  reddish.  Abdomen  beneath 
scarlet.  Legs  scarlet,  anterior  coxae  more  brilliant.  Fore- 
wings  elongate-triangular,  costa  slightly  sinuate,  arched  on 
posterior  third  :  termen  nearly  straight,  slightly  sinuate  be- 

neath apex  :  dull  ochreous-fuscous,  finely  and  obscurely  strigu- 
lated  with  darker,  especially  on  median  third,  where  it  forms 
a  broad,  transverse  fascia,  anterior  edge  curved  inwards  from 
middle  of  costa  to  one-fifth  dorsum  ;  posterior  edge  oblique, 
from  just  before  apex  to  two-thirds  dorsum  ;  faintly  edged 
with  whitish  on  upper  third  ;  cilia  chestnut.  Hindwings  with 
termen  gently  rounded  :  colour  and  cilia  as  in  forewings,  the 
central  fascia  faintly  indicated.  Forewings  beneath  reddish- 
orange,  suffused  with  fuscous  :  posterior  edge  of  fascia  repro- 

duced in  blackish.  Hindwings  beneath  brilliant  scarlet. 
Allied  to  M  iff  odes,  Low,  but  differs  in  shape  of  forewings  and 
other  details. 

Mackay,  Queensland.    One  specimen  ;  in  November. 

Addenda. 

Deilephila  euphorbiae,  Linn. 

I  recently  received  a  living  specimen  of  this  beautiful 
Sphinx  from  Mr.  J.  Fairhead,  who  caught  the  insect  in  the 
sorting  room  of  the  post-office  at  Broken  Hill  in  April.  T 
feel  pretty  confident  that  up  to  the  present  it  has  not  been 
recorded  from  Australia,  and  I  am  very  pleased  to  be  able  to 
add  it  to  our  fauna.  I  have  also  taken  in  Broken  Hill  the 

following  Sph  in g idee : — 
IJernaris  hylas,  Linn. 
Hemai'is  kingii,  Macl. 
ChceroramjJCi  srrofa,  Bdv. 
Chcerocampa  relerio,  Linn. 
*  Cheer ocampa  erotus,  Cr. 

*  A  single  poor  specimen. 



180 

Protoparce  [  /ab. )  a/sf//irfa,  Lucas. 
Protoparce  convolvuli.  Linn. 

i  lineftta,  Fab. 
<  hrornic Deilejphila  ̂   li vomica,  Esp. 
(  licorniro/des,  Lucas. 

CARADRINID^. 

Amaloptila  ptilomela,  Low. 

Metaptila  (^)  ptilomela,  Low,  T.R.S.b.A.,  page  31,  1900  ; 
Amaloptila  triorhis,  Turn.,  T.R.S.S.A.,  page  6,  1903. 

ERASTRIAN^. 

Homodes  erizesta,  Turn. 
(P.L.S.N.S.W.,  page  110,  1902.) 

I  have  seen  this  species  standing  in  some  collections  as 
Homodes  yemmifera,  Moore,  but  can  find  no  reference  to  this, in 

Coates  &  Swinhoe's  Catalogue  of  the  Indian  Moths,  1889. 

PYRALIDINA. 
ENDOTRICHINA. 

Endotricha  baryptera,  n.  sp. 

Male,  16  mm.  Head,  thorax,  palpi,  antennse,  legs,  and 
abdomen  dark  fuscous ;  thorax  ochreous-whitish  in  middle ; 
legs  more  or  less  banded  and  ringed  with  whitish.  Forewings 
elongate,  moderately  dilated  posteriorly,  costa  nearly  straight, 
termen  oblique,  slightly  bowed  ;  dark  fuscous-chocolate ;  a 
broad  transverse  whitish  fascia,  anterior  edge  sharply  defined, 
from  just  before  middle  of  costa  to  middle  of  dorsum,  with 
a  sharp  curve  inwards  on  lower  one-third,  posterior  edge 
moderately  straight,  suffused  into  ground  colour  ;  a  fine  undu- 

lating, whitish,  sub-terminal  line,  with  a  projection  outwards, 
just  beneath  costa  ;  a  few  small  white  spots  on  costa  between 
fascia  and  line ;  a  dark  fuscous  discal  spot  at  end  of  cell  ;  a 
few  obscure  black  dots  along  termen ;  cilia  dark  fuscous. 
Hindwings  with  colour  as  in  forewings  ;  a  fine,  well-defined-, 
dentate  whitish  line  from  one-third  costa  to  one-third  dorsum  - 
a  similar  line  from  costa,  just  beyond  middle,  to  dorsum  near 
anal  angle,  with  a  sharp  j  rojection  outwards  in  middle ; 
ground  colour  between  the  two  lines  much  lighter  ;  cilia  as  in 
forewings. 

Mackay  and  Brisbane,  Queensland.  Two  specimens  ;  in 
January. 
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ON   Naticoid   Genera   Lamellaria  and  Caledoniella 
FROM  South  Australia. 

By  Herbert  Basedow. 

[Read  April  4,  1905.] 
Plates  XXVT.  to  XXIX. 

The  Naticid^  include  a  sub-family  known  as  the  Laiml- 
larii/ur,  the  members  of  which  are  characterised  by  possessing 
a  thick  dorsal  shield  (reminding  of  the  mantle  of  the  Dorida }, 
partly  or  wholly  enclosing  a  fragile  shell.  Five  genera  have 
now  been  established,  and  of  these  two  have  their  shell  com- 

pletely enveloped  by  the  animal.  They  are  Lamellarw,  and 
Caledoniella. 

The  genus  Caledoniella  was  founded  in  1869  by  Souverbie 
on  the  shell  of  an  unknown  animal  It  was  consequently  very 
doubtfully  placed  among  the  Xaticidee,  and  has  maintained 
its  uncertain  position  ever  since. 

Among  other  genera  that  came  under  my  notice  on  Dr. 

J.  C.  Verco's  marine  dredging  excursion  were  included  a 
number  of  molluscs  with  internal  shells,  and  of  these  I  have 
separated  several  forms  which  I  unhesitatingly  refer  to  this 
little-known  genus. 

After  an  examination  of  the  dentition  and  general  struc- 
ture of  the  animal  I  am  fully  convinced  that  Caledoniella  is 

correctly  included  under  the  Naticida^^  in  the  sub-familv 
Lamellariince. 

An  unfigured  species  of  Lamellaria,  the  internal  shell  of 
which  was  originally  described  in  1849  from  New  Zealand,  by 
Gray,*  has  been  reported  to  occur  in  South  Australia.  It 
goes  by  the  name  of  L.  opliione.  Dr.  Verco  has  dredged  a 
shell,  measuring  8  mm.,  in  Backstairs  Passage,  in  22  fathoms^  ̂ 
which,  as  near  as  determination  will  permit,  is  L.  ophione. 
An  additional  new  species  is  described  in  this  paper. 

Genus  Lamellaria,  Montagu,  1815. 

Lamellaria  australis,  spec  nnv 

Animal. — Dorsal  shiel.l  elliptic,  with  a  waved  outline 
and  notched  in  front ;  soft,  smooth,  or  minutely  granular ; 
appreciably  broader  than  the  foot,  over  the  sides  of  which  it 
folds  very  loosely  and  imperfectly  (differing  in  this  respect 
considerably  from  Caledoniella ) ;  under  side  obliquely  striated 
(muscle  fibres),  around  the  foot.    Body  depressed,  more  con- 

*  Proc.  Zool.  Soc,  Lond.,  849.  p.  169. 
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vex  over  the  shell.  Foot  flat,  straight  and  dilated  in  front, 
sides  approximately  parallel,  terminating  in  a  blunt  point, 
the  free  tail  nearly  one-half  the  whole  length  ;  projects  beyond 
the  mantle  border  anteriorly  when  in  motion  :  it  is  horizont- 

ally slit  in  front.  Eyes,  distinctly  discernible  as  little 
black  beads  on  the  outer  bases  of  tentacles,  which  are  not 
retractile.  Genitalia,  situated  far  anteriorly  on  the  right, 
immediately  adjacent  to  the  trunk  of  the  head.  Colour : 
The  dorsal  shield  of  the  unique  specimen  is  of  a  uniform, 
dull,  brick-red  or  vermilion  colour,  with  an  imperfectly 
stellate,  four-lobed,  opaque  white  crown  in  its  centre,  and 
three  additional  white  blotches  on  the  right  side,  all  of  the 
white  markings  being  easily  removed  by  abrasion  ;  its  under 
surface  is  yellow  at  the  border,  grading  to  vermilion,  thence 
to  an  impure  white  in  the  region  adjoining  the  foot.  Head 
and  foot  shaded  brownish  yellow.  Dentition :  Formula 
! :  1  :  i  :  central  plate  sub-trigonal ;  laterals  large,  their  spines 
overlapping  in  the  central  line.  Dimensions ;  Length,  33  ; 
breadth,  25  ;  height,  12  mm. 

Shell. —  Auriform,  moderately  convex,  about  three  and 
a  half  whorls  :  margin  of  lip  with  a  shallow  concavity  ante- 

riorly :  ornamented  with  distinct  incremental  striae  and  very 
faint  spiral  incisions,  the  latter  hardly  recognisable  with  the 
unaided  eye  :  open  underneath,  exposing  the  whorls  ;  invested 
with  a  thin,  transparent  yellowish  epidermis.  Colour  shining 
white,  spire  and  inside  nacreous.  Dimensions :  Major  axis, 
2H  :  minor  axis,  16^  :  height,  9  mm. 

Hah. — Backstairs  Passage,  St.  Vincent  Gulf.  Dredged 
in  25  fathoms. 

Ohs. — The  shell  of  L.  opkione,  Gray,  is  much  like  that  of 
L.  avsfralis,  though  smaller,  with  its  body  whorl  more  con- 

vex, spire  smaller  and  apex  less  central :  no  authentic  descrip- 
tion or  figure  of  the  animal  has,  however,  come  to  hand.  Pro- 

fessor F.  W.  Hutton  has  taken  a  mollusc  in  New  Zealand 
which  he  considers  in  all  probability  to  be  L.  ophione,  of 
Gray.*  It  clearly  differs  in  one  respect  from  my  species. 
Whereas  the  dorsal  shield  of  L.  avsfralis  is  smooth  or  minutely 
granulated,  that  of  the  specimen  taken  by  Profesor  Hutton 
is  smooth,  but  much  wrinkled,  resembling  convolutions  of  the 
brain. 

Genus  Caledoniella,  Souverbie,  1869. 

Animal. — Body  ovoid.  Dorsal  shield  thick,  ample,  ver- 
rucose,  with  its  edges  tucked  in  along  the  sides,  and,  in  a  con- 

tracted state,  completely  enclosing  the  foot :  notched  an- 
teriorly and  produced  to  an  imperfectly  closing  siphon,  re- 

*  Manual  New  Zealand  Mollusca,  p.  59. 
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ceiviiig  the  iiihalont  ciineiit.  Head  (lifi'eientiated  ;  eyes  dis- 
tinct, on  outer  bases  of  tentacles,  wliich  are  flattish  cylindri- 

cal. Foot  truncated,  liorizontally  slit,  and  dilated  laterally 
in  front  :  bluntly  pointed  behind  ;  tail  free.  Hcnal  aperture 
on  the  right,  the  mantle-border  slightly  grooved  outward 
from  this  spot-  Dentition,  2  11  r2.  Mandibles  corneous, 
strong. 

Shell. — Internal,  iieliciform,  imperforate  oval,  orbicu- 
lar, thin,  invested  by  a  thin  epidermis,  which  extends  beyond 

the  lip  spire  much  depressed,  sub-lateral :  whorls  few, 
rapidly  increasing  :  aperture  oblique,  rather  large,  the  extre- 

mities of  the  simple  lip  unHed  by  a  callus  extending  widely 

up  11  the  whorl." Hah. — New  Caledonia  and  South  Australia. 

Caledoniella  contusiformis,  spec.  nov. 
Plate  xxviii.,  fig.  1,  and  Plate  xxix.,  figs.  1  to  8. 

Animal. — Body  ovoid,  large.  Dorsal  shield  soft,  verru- 
cose,  and  wrinkled ;  drawn  in  along  the  sides,  the  head  and 
foot  being  unprotected  when  in  motion,  but  capable  of  being 
retracted  under  the  shield,  which  closes  over  them  securely. 
Foot  flat ;  extended  laterally,  and  slit  Lorizontally  in  front ; 
the  tail  and  head  being  free  to  move,  and  connected  to  the 
main  body  by  a  comparatively  narrow  trunk.  Mouth  large, 
from  underneath  the  strong  muscular  rim  of  which  the  ser- 

rated edges  of  the  jaws  are  visible.  Dentition,  formula 

2*ri*l'2. ;  central  tooth  sub-quadrangular,  minutely  and  multi- 
cuspidated,  laterals  at  least  bicuspid,  marginals  noticeably 
narrower  than  the  laterals,  strongly  hamate.  Mandibles 
strong,  elongate,  wing-shaped,  horny  ;  obliquely  striate ;  outer 
edge  sharply  serrate ;  a  prominent  ridge  marking  off  the  serra- 

tion, beneath  which  a  narrow  band  of  setae.  Colour :  The 
wrinkled  dorsal  shield  is  of  an  impure  white  to  light  brown 
ground-colour,  which  in  the  valleys  of  the  wrinkles  appears 
of  a  deeper  hue.  Large  black,  easily  detachable  blotches 
cover  the  surface,  without  system  in  their  arrangement ;  they 
are  each  surrounded  by  a  rim  of  deeper  brown,  and,  at  some 
distance  from  their  edge,  by  a  ring  of  similar  colour  ;  the 
underside  of  the  shield  is  light  flesh-red.  Foot  and  head 
brownish-red,  the  edge  of  the  dilated  front  of  the  former,  and 
the  tips  of  the  tentacles  of  the  latter,  black.  Dimensions : 
Length,  40 ;  breadth,  30  ;  height,  25  mm. ;  length  of  foot, 
25  mm. 

SheLl. — Very  tliin,  globose,  ellipsoid,  heliciform ;  about 
three  whorls,  rapidly  increasing  in  size  ;  spire  small,  depressed  ; 

*  As  a  generic  character  I  do  not  attach  much  importanoe to  this  feature. 
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covered  by  a  colourless  epidermis,  which  projects  beyond  the 
shell-lip ;  suture  channelled  ;  aperture  oblique,  border  with  a 
wide,  shallow  depression  in  the  anterior ;  widely  open  so  as  to 
display  the  winding  columella  up  to  the  apex.  Ornamented 
by  faint  accremental  striae  :  the  epidermis  has  raised,  branch- 

ing lines,  radiating  from  the  apex.  Colour  white,  semi-trans- 
lucent. Uimensions :  Major  diameter,  28;  minor  diameter, 

17  mm. 

llah. — Backstairs  Passage,  St.  Vincent  Guii' ;  in  25 fathoms. 
Ohii. — I  have  not  been  able  to  trace  the  existence  of  a 

callus  over  the  body  whorl  of  the  shell,  between  the  inner  and 
outer  lip,  aitnough  such  was  described  of  the  only  species 
hitherto  known,  viz.,  C.  montrouzieri ,  Souverb..  The  remain- 

ing features  of  that  shell  correspond  so  closely  with  those  of 
my  type  that  a  new  genus  can  hardly  be  proposed,  especially 
as  the  animal  has  not  been  previously  seen  ;  but  the  differences 
are  considered  sufficient  to  warrant  the  creation  of  a  new 

sf  ecies. 
The  calcareous  matter  does  not  completely  infiltrate 

the  shell,  whicn  in  parts  is  only  membranous  (see  var.  labj^- 
rintkina,  below),  especially  in  the  earlier  and  posterior  por- 

tion of  the  last  whorl.  I  will,  however,  point  out  that,  prior 
to  my  examination  of  the  shells,  the  molluscs  had  been  kept 
in  a  weak  solution  of  formalin,  and  it  is  just  possible  that  this 
chemical  may  have  had  some  deteriorating  influence  on  their 
delicate  tests. 

Mr.  E.  A.  Smith  has  described*  a  mollusc  from  Port 
Phillip  Bay,  closely  allied  to  my  new  species.  No  figure  of  the 
living  animal  is  given,  and  it  is  not  a  fair  criterion  to  make 
a  comparison  from  the  description  of  a  contracted  spirit 

specimen  with  the  living  animals.  Mr.  Smith's  figure  of  the 
internal  shell  is  more  elongate-bulimoid,  and  the  spire  more 
elevated,  than  is  the  case  in  my  specimens. 

Varieties  of  Caledoniella  contusiformis,  spec,  nov. 

I  have  before  me  a  number  of  smaller  specimens  of  CaJe- 
doniella,  which  in  the  outer  colouration  and  design  of  the 
dorsal  shield  differ  markedly  from  one  another  and  the  type. 
The  head  and  foot  are  coloured  the  same  in  each  case,  and  the 
measurements  about  one-half  that  of  the  form  described  above. 
The  similarity  in  shape  of  the  internal  shells  and  other  fea- 

tures is  so  close  that  I  feel  indisposed  for  the  present  to 
separate  them  specifically  from  C.  contusiformis ,  for  it  is  a 
matter  of  opinion  whether,  in  this  strange  genus,  specific  dis- 

*  Ann.  and  Mag.  Nat.  Hist.,  V.  Series.  1886.  Vol.  xviii.. p.  270. 
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tiiiction  can  with  justice  bo  made  on  coloin-  variation  alone. 
For  the  time  beini,'  I  enumerate  them  as  varieties. 

\'ai-.  testiidinis. 

Plate  xxviii.,  fig.  2. 

This  comes  nearest  to  the  described  type.  Tlie  dorsal 
shield  is  more  closely  wrinkled,  of  an  earthy-brown  colour, 
with  more  numerous  black  blotches,  in  the  centre  (jf  the  crests 

produced  by  the  wrinkles  ;  each  crest  does  not  necessai'ily 
carry  a  blotch. 

Shell  calcareous,  as  described  in  type  above. 
Hah. —  St.  Vincent  Gulf;  in  25  fathoms. 

Var.  pulchra. 

Plate  xxviii. ;  fig.  3. 

Dorsal  shield  comparatively  smooth  :  of  a  rich  yellow 
ground-colour,  with  large,  circular,  or  oval  lighter  blotches 
surrounded  by  wreaths  of  black. 

Shell  calcareous,  as  described  in  type  above. 
fJab. — St.  Vincent  Gulf  ;  in  25  fathoms. 

Var.  labyrinthina. 

Plate  xxviii, ;  fig.  4. 

Dorsal  shield  wrinkled ;  of  a  faint  yellowish  ground- 
colour, of  which  very  little  remains  visible  on  account  of  a 

labyrinthine  structure,  produced  by  closely  set,  black,  partly 
spiral  lines,  usually  more  or  less  concentric  to  an  enclosed 
nucleus  in  the  form  of  a  black  dot,  into  which  the  innermost 
line  very  often  passes. 

The  internal  shell  in  this  case  is  destitute  of  calcareous 
matter,  consisting  only  of  a  soft,  transparent  membrane,  with 
the  characteristics  described  in  the  type  above. 

Hah. — St.  Vincent  Gulf  ;  in  25  fathoms. 

EXPLANATIONS  OF  PLATES. 
Plate  XXVI. 

Fig.  1.  Lainellaria  a  iist  iriVi.'f.  Basedow — Animal;  dorsal  sur- face. 
Fig.  2.    Lainellaria  australis — Animal ;  ventral  surface. 

Plate  XXVII. 

Figs.  1,  2,  and  3.  LameWnin  australis,  Basedow — Internal 
shell,  various  aspects. 

Fig.  4.  Lamcllaria  uustralis,  Basedow — Showing  position  of 
internal  shell  with  respect  to  animal. 

Fig.  5.    Lainellaria  ausfralis,  Basedow — A  lateral  tooth. 
Fig.  6.  Lainellaria  australis,  Basedow — Dentition  1:1:1.  A 

single  row  of  teeth,  unfolded. 
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Plate  XXVIII. 
Fig.  1.    Caledoniella  contusiformis,  Basedow. 
Fig.  2.    Caledoniella  contusiformis,  Basedow — Var.  testvdinis 
Fig.  3.    Caledoniella  contusiformis,  Basedow — Var.  pulchra. 
Fig.    4.    Caledoniella    contusiformis,    Basedow — Var.  laby- rinthina. 

Plate  XXIX. 
Figs.  1,  2,  and  3  Caledoniella,  contusiformis,  Basedow — Vari- 
ous aspects  of  internal  shell. 
Fig  4.  Caledoniella  contusiformis,  Basedow — Showing  posi- 
tion of  shell  with  respect  to  animal. 
Fig.  5.    Caledoniella  contusiformis,  Basedow — Radula. 
Fig.  6.  Caledoniella  contusiformis,  Basedow — A  single  row  of 

teeth.    Dentition  2:1:1:1:2. 
Fig.  7.  Caledoniella  contusiformis,  Basedow — Mandible,  ex- 

ternal aspect. 
Fig.  8.  Caledoniella  contusiformis,  Basedow — Mandible,  in- 

ternal aspect. 
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ON  THE  Recombination  of  ions  in  Air  and 
OTHER  Gases. 

By  W.  11.  Bragg,  M.A.,  Elder  Professor  of  Matlieiiiatics  and 

Physics  in  The  University  of  Adelaide;  and  R.  D.  Ki.ee- 
MAN,  B.Sc.,  Demonstrator. 

[Read  October  3,  1905.j 

It  is  well  known  that  when  positive  and  negative  ions  are 
distributed  through  a  given  space  a  process  of  combination 
goes  on  until  ions  of  one  sign  only  are  left.  Let  there  be 
y  positive  ions,  and  //  negative  ions  in  each  cubic  centimetre 
at  any  instant,  and  suppose  that  the  relations  of  any  ion  to 
all  those  of  opposite  sign  are  of  the  same  character.  Then 
the  chance  that  an  ion,  say,  a  positive  one,  will  enter  into 
combination  before  the  end  of  a  short  time  is  propor- 

tional to  hU  \  and  generally  the  number  of  combinations 
taking  place  in  that  time  may  be  denoted  by  apnU  where  a 
is  the  "co-efficient  of  recombination."  This  has  been  clearly 
established  by  the  experiments  of  Rutherford,  Townsend, 
McClung,  Langevin,  and  others. 

As  a  consequence,  the  current  passing  between  two  elec- 
trodes in  a  gas  in  which  ions  are  being  formed  by  external 

agents  depends  on  the  magnitude  of  the  potential  gradient 
or  electric  force-  The  relations  between  current  and  force 
have  been  carefully  studied  by  many  workers,  and  the  observed 
facts  have  been  compared  with  the  results  of  calculation  based 
on  theory.  The  comparison  is  partly,  but  not  completely, 
satisfactory. 

Certain  experimental  results  which  we  propose  to  describe 
in  this  paper  seem  to  throw  light  on  the  reason  of  the  dis- 

crepancy. They  point  to  the  existence  of  another  cause,  dis- 
tinct from  that  represented  by  the  expression  anp,  which 

prevents  ions  from  reaching  the  electrodes  in  the  gas  in  which 
they  are  formed.  This  cause  apj^ears  to  be  a  process  of  re- 

combination of  newly-formed  ions  with  the  atoms  from  which 
they  have  just  been  separated.  The  effects  of  it  are  propor- 

tional to  the  number  of  ions  formed  in  a  c.cm.  in  unit  time, 
not  to  the  product  of  the  existing  numbers  of  posi- 

tives and  negatives.  They  aie  independent  of  the  shape  of 
the  ionisation  chamber,  and  in  this  they  differ  from  those  of 
general  recombination-  They  depend  directly  on  pressure, 
and  vary  greatly  from  gas  to  gas. 

In  order  to  bring  these  effects  into  relief  it  ii  only  neces- 
sary to  reduce  tne  number  of  ions  in  a  c.cm.  until  the  number 

of  those  that  are  lost  by  general  recombination  is  negligible 
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compared  to  the  number  of  those  that  are  formed.  When 
this  is  done  it  is  found  that  it  is  still  necessary  to  apply  a 
high  potential  in  order  to  extract  all  the  ions  from  the  gas. 
For  example,  in  air  at  atmospheric  pressure  an  electric  force 
of  25  volts  to  the  cm.  will  only  extract  about  80  %  of  the 
ions   which  are  obtained  when  the  force  is  increased  to  1,000. 
The  following  example  will  serve  as  an  illustration :  — The 
width  of  the  ionisation  chamber  is  4  mm.,  the  upper  electrode 
being  a  metal  plate,  the  lower  a  sheet  of  gauze-    A  thin  layer 
of  radium  is  placed  6'2  cm.  below  the  sheet,  and  a  particles 
emitted  from  RaC  cross  the  chamber   and   ionise    the  air, 
which  is  at  atmospheric  pressure.    The  area  of  the  plate  on 
which  the  rays  fall  is  about  18  cm.    The  capacity  of  the  elec- 

trometer to  which  the  upj^er  plate  is  connected  is  about  150 

cm,  and  a  potential  of  "125  volts  applied  direct  to  the  electro- meter causes  a  deflection  of  722  divisions  on  the  scale  :  ten 

divisions  =   1  mm.    When  the  lower  plate  is  raised  to  400 
volts  positive,  so  that  the  electric  force  is  1,000  volts  per 
cm.,  there  is  a  deflection  of  982  divisions  in  10  seconds,  under 
the  influence  of  the  a  rays.    When  a  potential  of  10  volts  is 
applied,  giving  a  force  of  25  volts  per  cm-,  there  is  a  deflec- 

tion of  772  in  10  seconds. 
In  the  latter  case  the  charge  Q  received  per  sq.cm.  of 

electrode  in  one  second,  measured  in  electrostatic  units,  is — 
772  x  150   ^  3.5^10-^ 

10  x  722  x8x300x1?^       '  ̂ 
The  number  of  ions  falling  on  each  sq.cm.  of  electrode  per 

second  is  therefore  1*2  x  10'"  nearly. 
The  velocity  of  ions  at  this  potential  gradient  is  nearly 

25  X  1'5,  or  37  cm.  per  second. 
Thus,  if  n  be  the  number  of  ions  in  a  cubic  centimetre, 

377*  =  1-2  X  10''',  and  therefore  72  =  3-2x10^  Hence,  the  num- 
ber of  recombinations  taking  place  in  a  second  in  the  space 

between  two  opposing  square  centimetres  of  the  electrodes  is 

equal  to  a  x  4  x  (3-2  x  10*)^  If  we  take  the  value  of  a  to  be 
3,400x3  x  10-",  we  find  this  number  to  be  nearly  .420. 
Finally,  therefore,  the  number  of  ions  recombining  in  each 

second  is  420,  whilst  the  number  received  is  1-2  x  10'',and thus 
only  1 /3,000th  of  the  ions  are  lost  in  this  way. 

But  the  current  at  25  volts  is  only  772/982,  or  about 
80%,  of  the  current  at  1,000  volts. 

It  is  clear  from  this  example  that  there  is  some  cause 

which  prevents  the  current  attaining  its  full  value  other 

than  general  recombination  between  positive  and  negative ions. 

Now,  it  is  possible  that  ions  newly  formed  might  be 

specially  liable  to  recombine  with  each  other.    Such  a  possi- 
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biiity  has  been  already  .suggested  by  Rutherford  ("Radio- 
activity," p.  33).  An  electron,  which  lias  just  been  ejected from  an  atom  by  a  passing  a  paiticle,  does  not  go  far  before 

encountering  a  neighbouring  atom-  The  encounter,  perhaps, 
results  in  a  temporary  attachment,  for  we  know  that  ion- 
clusters  are  formed  in  this  way.  In  any  case,  it  is  probable 
that  the  electron  loses  much  of  its  velocity  of  projection.  Now, 
it  is  still  under  the  attraction  of  the  atom  from  which  it  has 
come.  Supposing  this  atom  to  have  only  lost  one  electron,  the 
strength  of  the  electric  force  which  it  exerts  at  the  distance 

of  the  mean  free  path  is  eijual  to  e/r  =  3  x  10-^710-^°  =  3  E.S.U., 
or  900  volts  per  cm.  This  is  large  compared  to  the  usual  im- 

pressed electric  forces  of  experiment.  It  is  by  no  means  im- 
probable, therefore,  that  the  electron  may  finally  slip  back 

into  its  old  place-  Such  a  possibility  is  not  considered  in  the 
equations  as  usually  formed.  For  all  writers  begin  their 

arguments  by  the  statement :  -  -"Let  p  be  the  number  of  posi- 
tive ions  in  a  cubic  centimetre,  and  n  the  number  of  nega- 

tive-" In  doing  so  they  tacitly  assume  that  the  relations  of 
any  one  ion  to  all  others  of  opposite  sign  are  of  the  same 
character.  But  if  a  pair  of  newly-formed  ions  ran  a  special 
chance  of  recombination  until  they  got  away  from  each 
other,  then  the  relations  of  either  of  these  two  to  the  other 
would  be  quite  different  from  its  relation  to  all  other  ions. 

Let  us,  then,  for  the  moment  suppose  that  there  is  a  spe- 
cial form  of  recombination,  which  we  may  call  "initial,"  as 

distinguished  from  general  recombination,  and  let  us  con- 
sider the  nature  of  its  effects,  in  order  that  we  may  find 

means  of  testing  the  correctness  of  the  supposition. 
Now,  it  is  clear  that  the  effects  of  initial  recombination 

do  not  depend  upon  the  shape  of  the  ionisation  chamber,  and 
this  at  once  differentiates  them  from  those  of  general  recom- 

bination. For  the  special  or  initial  recombination  concerns 
only  the  ion  and  its  parent  atom.  But  general  recombination 
depends  on  the  chance  of  an  ion  meeting  others  of  the  oppo- 

site sign,  which  chance  depends  on  the  number  in  a  c.cm-,  and 
this,  again,  on  the  shape  of  the  chamber.  If,  for  example, 
a  particles  cross  a  chamber  3  mm.  wide,  and  a  sufficient 
potential  gradient  is  applied,  most  of  the  ions  will  be  car- 

ried to  the  electrodes.  If  the  width  of  the  chamber  is  in- 
creased to  6  mm.  the  magnitude  of  the  stream  of  ions  is 

doubled,  each  positive  meets  twice  as  many  negatives  as  be- 
fore, and  therefore  the  chance  that  any  one  ion  enters  into 

recombination  is  twice  as  p-reat.  Suppose  the  saturation  cur- 
rent for  a  3  mm.  chamber  were  100,  using  any  arbitrary  sys- 

tem of  units,  and  the  actual  current  for  a  moderate  potential 
were  90,  then  for  the  6  mm.  chamber,  under  an  equal  poten- 

tial gradient,  the  current  would  be  160,  not  180:  the  satura- 
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tion  current  being  200-  This  is  recognised  in  the  usual 
formulae.    For  example,  Langevin  finds  that — 

=  log(l+  I 
(T        ^      (X  y 

where  Qq  is  the  saturation  current  per  sq.cm.  of  electrode, 
and  Q  is  the  current  when  sucn  a  potential  is  applied  that  <t  is 
the  density  thereby  caused  to  exist  on  each  sq.cm.  of  the 
electrode.  When  Q  and  Q,i  are  both  small  compared  to  cr, 
it  follows  that :  — 

Thus,  the  relative  lack  of  saturation,  viz.  (Qo-Qj,iQ(i,  i« 
proportional  to  Qq,  which  itself  depends  on  the  depth  of  the 
chamber.    Other  formulae  show  the  same  dependence. 

But  experiment  shows  that  when  the  density  of  the  ions 
is  small   the  depth  of  the  ionisation  chamber  has  very  little 
effect  on  the  degree  of  saturation.    This  may  be  illustrated  l.y, 
the  following  experiments  :  — 

Five  nim.g.  of  radium  bromide  were  so  placed  that  the 
a  rays  passed  upwards  through  an  aperture  in  a  lead  plate 
and  crossed  the  gauze  of  the  ionisation  chamber.  The  rays 

formed  a  cone  whose  vertical  angle  was  about  20°.  The 
apparatus  used  was  the  same  as  that  of  the  previous  experi- 

ment described,  but  the  currents  were  so  strong  that  a  capa- 
city of  1,070  cms.  had  to  be  put  in  parallel  with  the  electro- 

meter. Determinations  were  then  made  of  the  strengths  of 
the  current  at  various  potentials: — (1)  When  the  ionisation 
chamber  was  3  mm.  wide  ;  (2)  when  6  mm.  wide  ;  and  (3)  when 
9  mm.  wide.  The  values  obtained  were  then  reduced  so  that 
the  saturation  current  in  each  case  was  set  at  the  same  value. 

Comparison  then  showed  that  the  curves  were  almost  identi- 
cal except  at  low  potentials,  and  this  was  in  agreement  with 

the  hypothesis  now  put  forward.  For  at  all  but  low  potentials 
<x7i^  was  so  small  as  to  be  negligible.  When  the  potential 
was  very  low,  one  or  two  volts  per  centimetre,  then  the  ions 

moved  so  slowly  that  n  was  larger,  and  an^  was  not  negligible, 
and  under  those  circumstances  the  curve  showed  a  difference 

of  the  right  kind.  That  is  to  say,  the  9  mm.  curve  was  fur- 
ther from  being  saturated  than  the  others.  The  currents 

were  specially  made  not  too  weak  in  order  to  bring  out  this 
contrast  between  the  effects  at  low  and  at  high  potentials. 

The  figures  are  given  in  the  following  table :  — 
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RelatKHi  of  ntrrciit  in  iiotcntml  f/tddicnt  for  (hffcrevt  undtha 
of  the  i(Hiis(iti(ni  r/ia/nbcr,  tht  rirrre?ifs  hei^^g  small: 
potential  gradients  in  volts  per  centinietre :  currents  in 
arhitr((nf  nnifs,  reduced  to  common  via  ri  mum . 

W'lD'l'H    OK  CnAMIJKIi. 
:s  m in. 1)  1 linn. linn. 

I'oLuiitial 
Gradient. 

i'oteiitial 
ttiadient. 

I'oteiUial 
Gradient. 

1 ,000 400 
1,000 

400 
1,000 

400 

34-8 
341 357 335 

36-0 

333 
119 308 127 302 

16-4 

300 
8-65 294 

9-47 
292 

9-83 

290 

6-6 285 
7-47 

283 

7-81 

283 
4-66 274 

5-50 
272 

5-83 

271 
2-75 252 

2-75 
247 

3^10 

244 
1-92 235 

1-89 
224 

2-23 

220 
1-50 221 

•98 

169 

1-36 

174 

106 196 

•51 

108 

•84 

134 
•59 

147 

•02 

4 

•04 

68 
•385 

106 
•20 

47 

These  figures  are  plotted,  as  far  as  36  volts  per  cm.,  in 
curves  A,  B,  and  C  of  Fig.  1-  An  open  scale  is  chosen  so  as 
to  show  the  separation  of  tlie  curves  at  low  values  of  the  field, 
when  n  is  not  very  small. 

These  figures  and  curves  shov\,'  that  the  ratio  of  the  cur- 
rent at  any  particular  strength  of  field  to  the  saturation  cur- 
rent is  almost  independent  of  the  shape  of  the  ionisation 

chamber,  when  the  current  is  small.  As  this  seems  an  im- 
portant point,  we  have  made  many  experimental  tests  of  it. 

We  give  below  the  details  of  one  such  test,  in  order  to  illustrate 
the  methods  employed  and  their  degree  of  accuracy. 

The  arrangements  were  the  same  as  those  just  described, 
and  the  special  object  of  the  experiment  was  tne  determina- 

tion of  the  degree  of  saturation  under  a  certain  moderate 
potential  gradient  in  the  case  of  chambers  of  two  different 
depths.  The  depths  were  reckoned  in  turns  of  the  screw,  which 
raised  the  upper  from  the  lower  plate  of  the  chamber  ;  eleven 
turns— 1  cm.  The  currents  were  allowed  to  run  into  the 
electrometer  for  10  seconds.  The  electrometer  was  not  dead 

beat,  and  therefore  the  first  and  second  resting-places  on  the 
scale  were  observed,  and  the  mean  taken-  For  example,  the 
second  line,  marked  f,  of  the  subjoined  table,  shows  that  the 
first  deflection  was  to  57*47  cm.,  and  then  back  to  54*92,  zero 
being  4,700.  The  experiment  repeated  gave  57*42  to  54'92, 
and  again  57*47  to  54*93.    The  leak  was  also  measured  with 
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a  met«il  plate  over  the  radium,  and  the  dillertMui^  taken  as 
the  proper  value  of  the  leak  for  that  experiim  nt.  a  small  })ro- 
portiou  only  boin<^  due  to  /i  rays.  The  first,  measuiements 
relate  to  a  eliamber  of  de})th  (>  turns  (i.)  under  a  jintential 
gradient  of  600  volts  for  the  6  turns  :  (ii.)  a  gradient  of  20 
volts  for  the  same  distance;  (iii.)  under  600  volts  again.  The 
difference  between  (i-)  and  (iii.),  ̂   shown  in  the  table,  was 
due  to  the  variation  in  sensitiveness  of  tlie  electronietc]-.  In 
almost  all  our  experiments  this  variation  has  been  negligible  : 
in  this  sjDecial  case  it  was  not  so,  because  so  large  an  amount 
of  radium  was  used,  viz.,  5  mnig.  The  y  rays  penetrated  all 
the  metal  casings,  and  caused  a  leak  in  the  charge  of  the 
needle.  The  leak  had  an  exaggerated  influence  on  the  read- 

ings because  the  capacity  of  the  electrometer  was  increased  by 
the  addition,  in  parallel,  of  a  plate  condenser  of  1,000  cm. 
capacity.  This  disturbed  the  usual  balance  of  the  electro- 

meter, in  which  leakage  of  the  needle's  charge  had  little  effect 
on  the  deflection  for  a  given  quantity  of  electricity.  To 
obviate  any  error  from  variation  of  sensibility  the  results  of 
(i.)  and  (iii.)  were  averaged,  and  compared  with  the  result 
of  (ii.).  It  will  be  observed  that  successive  determinations  of 
the  same  leak  were  very  consistent  with  each  other.  This 
implies  that  almost  all  the  observed  effect  was  due  to  the 
radium  :  extraneous  influences  were  very  small. 

6  Turns.    Zero  =  4700. 

(500  volts 
(^letal  over  Ra) 

t  600  volts 

i  

47 47 

o7 

o4 

75    69   /  ,1 

92                     =  ^ 

-Nett  leak  = 
^852  =  1,  (say) 

20  volts 
,  (Metal  over  Ra) 

j        20  volts 

47 
47 

55 53 49  39  49  1  -,.3 

43  36  42  (^^^^"=
'43 

-Nett  leak 
=  695  =  1',, 

600  volts 
(Meta  overRa) 

volts 

47 
47 

57 

54 

^???'Mean  =  64  1 
19  16  13  /  woo 

73  70  66  f^^^^'"  =  ̂̂''-^  . 

-Nett  leak  = 
.829  =  I« 

.'.Mean  value  of  1^  =  840. 
Value  of  I',,  =695. 
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3  TuRXs. 

300  volts 
(Metal  over  Ra) 

300  volts 

47 
47 

52 50 

Mean  =  49 

27  30  31  / 

99  00  03  1  Mean  =  4bi>
 

-Nett  leak  =  416  =  I3  (say) 

10  volts 
(Metal  over  Ra) 

10  volts 51 50 

41  42  1  ,  ,  ^ 

34  36  (  ̂Tean-38 26  31  31  i 

23  28  27  1  ̂lean  =  3/8 

-Nett  leak  =  340  =  1'^ 

300  volts 
(Metal  over  Ra) 

300  xolis 

47 
47 

52 50 
45  42  \  ^^ean=:48 06  07  04  ( 

83  83  83  f  ̂̂ ^^"  =  ̂^^  ̂ 

-Nett  leak  =  396  =  1, 

1 

.'.  Mean  value  of  l3=406. 
Value  of  i'3=340. 

Hence,  1^/1;- 1-20^,  and  -  M9.3.     A  repetition  of 
the  experiment,  in  different  order,  gave  1^/13=  1-947,  and 
I'6/T';i=  l*^^'^-  These  agree  well  with  each  other,  for  we  find 
from  the  first  set  that  IJ'^  IV.Ig  =  1 -Ol  3,  and  from  the  second 
that  the  same  fraction  =  l-O^"). 

The  fraction  ̂ /Tq  is  the  ratio  of  the  saturation  current 
in  a  chamber  about  6  mm.  wide  to  the  current  when  the 

potential  gradient  is  about  35  volts  per  cm.,  and  IsT'g  is  the 
ratio  when  the  chamber  is  3  mm.  wide,  all  other  conditions 
being  exactly  the  same.  It  ought,  perhaps,  to  be  mentioned 
that  the  current  for  the  chamber  of  double  width  was  not 
quite  twice  that  for  the  other,  because  the  widening  was 
effected  by  raising  the  top  plate,  and  so  adding  to  the  cham- 

ber a  layer  of  air  which  was  about  3  mm.  further  away  from 
the  radium  than  the  original  layer.  As  a  little  heap  of 
radium  bromide  was  used,  the  curve  was  of  the  form  shown 

in  Plate  xviii.,  "Philosophical  Magazine/'  December,  1904,  so 
that  ionisation  decreased  as  distance  from  the  radium  in- 

creased. These  results  show  clearly  the  existence  of  at  least 
one  effect  which  we  should  expect  to  find  as  a  result  of  initial 
recombination. 

Again,  we  ought  to  find  that  variation  in  current 
strength,  caused  by  altering  the  power  of  the  ionising  agent, 
makes  little  difference  to  the  form  of  the  curve  when  the  cur- 

rent is  small.  We  have  made  several  experiments  in  this 
direction  also.    In  Fig.  2,  curves  A  and  B  show  the  results 
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of  experiments  with  currents  which  were  of  an  order  ten 
times  smaller  than  those  already  described  ;  yet  their  form  is 
very  similar.  The  curve  A  shows  results  with  an  8  mm.  ionisa- 
tion  chamber  ;  curve  B,  4  nun.  The  ionisation  was  due  to  a 
thin  layer  of  radium,  surmounted  by  a  set  of  vertical  tubes, 
as  described  by  us  in  the  ''Philosophical  Magazine,"  September, 
1905.  Other  experimental  results  may  be  expressed  in 
terms  of  ,  the  saturation  current  for  4  turns  of  the  screw 

(rather  less  than  4  mm.),  and  I'^  the  current  for  a  potential 
gradient  of  25  volts  per  cm.,  and  the  same  depth  of  chamber. 
On  one  ()ccasi(m  it  was  found  that  1J1\^  1-17  :  J^,  I'^=  1-21  :  and 
on  another  ljl\  =  MS  :  I„  I'^  =  In  these  experiments  the 
radium  was  5-05  cm.  from  the  ̂ auze.  AVhen  the  distance  was 
6-25  it  was  found  that  l4/I'4=l-27;  l8'I'8=l-29;  and  again 
IJV,  -  1  T,  i;  =  1  -'M).  In  the  latter  cases  the  a  rays  did  not 
all  get  acioss  the  chamber:  possibly  the  small  variation  of  the 
ratios  with  (hstance  may,  in  some  way,  be  due  to  this  fact. 

It  might  be  argued  that  we  ought  not  to  find  much  varia- 
tion in  the  lack  of  saturation  when  the  current  is  increased  by 

shooting  a  greater  number  of  a  particles  across  the  chamber 
in  one  second,  on  the  following  grounds :  — Each  particle  as 
it  flies  across  makes  something  like  10''  ions  in  a  centimetre  of 
its  path.  If  tliere  are  only  about  10*  or  lO"*  ions  in  a  c.cm, 
at  any  one  time  it  is  clear  that  these  must  be  all  the  work  of 
one  particle,  and  that  all  the  ions  it  j:)roduces  are  cleared 
away  before  the  next  one  comes.  Thus,  the  ions  made  by  one 
a  particle  have  no  chance  of  combining  with  those  made  by 
another,  and  recombination  cannot  be  proportional  to  the 
square  of  the  number  per  c.c.  But  this  consideration,  though 
no  doubt  true,  cannot  furnish  an  explanation  of  the  fact  that 
the  curves  are  little  altered  when  the  chamber  is  altered  in 
depth.  It  was,  indeed,  in  view  of  this  argument  that  we 
made  the  experiments  with  the  varying  depths  of  the  cham- 
ber. 

It  is  very  instructive  to  compare  tliese  figures  with  the 
results  obtained  by  Retschinsky,  and  described  by 

him  in  a  paper  contained  in  'Drude's  Anna- 
len,"  No.  8,  1905.  Very  careful  measurements  have 
been  made  by  this  observer  of  the  relation  be- 

tween current  and  potential  gradient  in  the  case  when  the 
currents  are  of  an  order  100  to  1,000  times  greater  than  those 
of  the  experiments  described  above.  Curves  D,  E,  and  F,  in 
Fig.  1,  are  plotted  from  the  table  on  page  531  in  his  paper, 
being  reduced  to  a  saturation  value  400,  so  as  to  be  com- 

parable with  the  other  curves  in  the  same  figure.  It  will  be 
seen  that  in  this  case  the  curves  for  different  widths  of  the 

ionisation   chamber  differ  very  widely  at    low  potential  gra- 
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dieiits,  and  this  is  in  accordance  with  llic  picscnt  liyj)()t,lio.s]S. 
For,  when  the  currents  are  so  large,  the  value  r.f  aii'^  is 
great,  and  the  effects  of  genera]  recombination  must  be  con- 

siderable, unless  the  potential  gradient  is  much  increased.  In 

fact,  the  general  characteristic  of  these  cui'ves  is  that  the  larger 
the  current  the  higher  the  2)otential  gradient  must  be  at  the 
point  where  the  effects  of  altering  the  depth  of  the  chamber 
cease  to  be  visible. 

Se\eral  observers  have  determined  the  form  of  the  curve 

connecting  current  and  potential  gradient,  and  have  calcu- 
lated therefrom  the  recombination  co-efficient-  T^^t  us  now 

consider  the  result  of  neglecting  the  effects  of  in.itial  recom- 
bination in  these  calculations. 

If  the  currents  are  very  great,  the  effects  of  initial  re- 
combination may  be  small  as  compared  to  those  of  general 

recombination.  But  they  must  always  be  there,  and  then- 
effect  be  of  greater  relative  importance  when  the  current 
is  made  smaller,  either  by  using  a  weaker  source  of  ionisa- 
tion  or  by  lessening  the  width  of  the  ionisation  chamber.  If 
both  effects  are  ascribed  to  one  cause,  whose  influence  is 
measured  by  «,  then  a  must  be  given  a  value  which  is  ficti- 

tiously large.  The  smaller  the  chamber,  the  greater  the  appa- 
rent value  of  a  must  be  ;  and  this  is  actually  the  case,  as 

found  and  remarked  upon  by  Retschinsky.  For  when  the 
chamber  is  very  small  the  effects  of  general  recombination 
ought  to  be  small  :  and  if,  as  is  the  case,  there  is  still  a  con- 

siderable lack  of  saturation  at  moderate  voltag-es,  the  whole 
of  which  is  ascribed  to  general  recombination,  the  value  found 
for  a  must  be  very  great-  It  is  possible  to  find  any  desired 
value  of  (I.  in  this  way,  if  only  the  currents  are  made  small 
enough.  This  is  especially  true  if  we  use  the  first  formula 
employed  by  Retschinsky,  and  ascribed  by  him  to  Riecke.  In 
this  the  determination  of  «.  dej^ends  on  the  difference  between 
two  current-values  taken  from  the  upper  part  of  the  curve 
where  the  slope  is  due  rather  to  initial  than  to  general  recom- 

bination. To  make  this  point  clear  consider  the  following 
determinations  of  a  :  — 

Retschinsky  gives  the  following  form  of  Riecke's  equa- 
tion where  the  quantities  are  expressed  in  electrostatic 

units  :  — 

a  =  5-52  X  10-^  ^'o  (1  _  .,>  ̂   «\ r  1  e  I 

where  6'=  saturation  current  per  sq.  cm.  of  electrode 
c    current  for  a  potential  gradient  b\ 

/  =  depth  of  cliamber. 
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He  has  found  by  experiment  that  when  I  is  1  cm.,  and  h\  is 
151  volts  per  cm.,  then  (in  amperes) 

C=S-0:3  X  10-^'200  (area  of  electrode  =  200  s.|.  cm.) 
=  4-01  X  10-^" 

o.=  3-94  X  10-10 
Tlierefore, 

^±Zl  =  4-5  X  10^ 

and  by  substitution  in  the  ei^uation   it  can  l)e    found  that 

aje  =  4:4:34:    {loc  nt  ,  p.  5.30). 

Now,  in  a  similar  experiment,  with  far  smaller  currents,  we  find 
tliat  when  /  is  1  cm.  and      is  150  volts  per  cm. 

C  =^  4:-23  X  10-'' 
c  =  ;3-90x  10-l^ 

Tlierefore 
C  -  r 

^  =2-2x  W c 

and  substitution  in  the  ei^uation  gi\  es  a  value  of  a/e  about  5,000 

times  greater  than  Retschinsky's,  or  about  '2  x  101 

In  the  second  formula  (Stark's)  th^  values  of  a  are  more 
correct,  because  the  current  values  usecl  are  taken,  one  from 
the  lower  part  of  the  curve,  and  one  from  the  saturation 
values,  so  that  their  difference  depends  less  on  the  effects  of 
initial  recombination.  Retscliinsky  draws  attention  to  these 
anomalies  in  his  results,  but  ascribes  them  to  absorption  of 
ions  by  the  electrodes.  He  argues  that  in  a  shallow  ioiiisation 
chamber  tins  effect  must  be  greater  than  in  a  deeper  one ; 
and  so  he  accounts  for  the  lack  of  saturation  in  the  small 
chamber,  a  lack  which  is  excessive  if  attempt  is  made  to 
explain  it  as  wholly  due  to  general  recombination.  But  we 
think  that  a  more  reasonable  explanation  is  to  be  found  in 
the  hypothesis  and  results  described  in  this  paper,  in  connec- 

tion with  which  Retschinsky's  results  fall  naturally  into  place. 
Retscliinsky  points  out  that  McClung  obtained  smaller  values 
of  a  than  he  himself  obtained,  and  he  suggests  that,  since 

McClung's  apparatus  consisted  of  a  series  of  shallow  ioiiisa- 
tion chambers,  the  absorption  effects  would  be  considerable. 

On  the  hypothesis  of  this  paper  McClung's  method  is  so  far the  more  reliable,  that  it  avoids  the  complications  due  to  the 
special  phenomena  which  occur  in  connection  with  the  origi- 

nal forming  of  the  ions,  and  deals  only  with  a  state  of  things 
in  which  ions  have  been  formed  and  are  distributed  at  ran- 

dom through  the  gas.  All  methods  in  which  ions  are  formed 
whilst  the  potential  gradient  is  in  existence  must  be  more  or 
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li'ss  allVctod  by  t  lu)si>  jjliciioiiu'ii.i ,  liillicilo  ii ii regarded ,  vvliiCli 
it  is  the  object  of  tliis  paper  to  explain. 

When,  therefore,  tlie  ioiiisint^'  a^^ent  is  feeble,  the  only 
part  of  the  curve  which  can  be  altered  by  varyinji  the  cur- 

rent is  that  where  the  potential  gradient  is  small  ;  the  feebler 
the  agent  the  smaller  the  gradient.  Let  us  now  consider 
whether  our  hypothesis  makes  it  probable  that  we  can  alter 
the  shape  of  the  rest  of  the  curve  by  any  variation  of  the 
conditions  of  the  experiment- 

Now,  if  initial  recombination  takes  place  because  the 
ejected  electron  doe^  not  get  far  enough  away  from  its  parent 
atom  before  it  is  stopped  by  encountering  another  atom,  then 
diminution  of  pressure  ought  to  make  it  much  easier  to  satu- 

rate. But  this  is  a  well-known  fact  (Rutherford,  'Philosophi- 
cal Magazine,''  vol.  xlvii.,  p.  160).  In  order  to  obtain  results 

comparable  with  those  we  had  already  obtained  at  ordinary 
pressures,  we  made  several  experiments  in  which  all  the  con- 

ditions were  the  same,  except  that  the  pressure  was  less  than 
that  of  the  atmosphere.  Curve  C  in  Fig-  2  shows  the  results 
of  such  an  experiment.  Tf  this  is  compared  with  the  other 
curves  in  the  same  figure  it  will  be  clear  that  alteration  has 
taken  place  in  the  very  portion  of  tlie  curve  where  we  should 
have  expected  it,  and  where  change  in  the  strength  of  the 
current  has  small  influence,  viz.,  all  along  the  uppei  part  of 
the  curve  up  to  the  high  potential  end.  The  saturation 

current  per  sq.cm.  was  about  10~''^  amp.  In  further  sup- jDort  of  our  hypothesis  it  may  be  pointed  out  that  it  gives  a 
ready  explanation  of  an  experiment  due  to  Rutherford,  and 

described  by  him  in  the  ''Philosophical  Magazine,"  vol.  xlvii., 
p.  158.  He  found  that  the  saturation  value  of  the  current 
through  a  gas  could  be  obtained  for  a  much  lower  potential 
gradient  when  the  gas  was  drawn  away  from  the  uranium 
which  ionised  it,  and  treated  in  a  separate  vessel.  This  is 
to  be  expected  when  it  is  considered  that  under  the  circum- 

stances of  the  experiment  initial  recombination  was  wholly 
absent. 

It  is  now  convenient  to  consider  these  phenomena  as  they 
are  manifested  in  other  gases  than  air.  It  is  well  known  that 
the  relations  between  current  and  potential  in  carbon  dioxide 
are  in  some  way  abnormal.  But  the  peculiarities  of  this  gas 
are  even  intensified  in  ethyl  chloride  (C2ll-,C1).  The  fact 
is  that  this  effect,  which  makes  it  difficult  to  draw  all  the  ions 
to  the  electrodes  in  the  case  of  air,  is  far  greater  in  more 
complex  gases,  and  thus  it  is  extremely  difficult  to  obtain  the 
saturation  current  unless  very  high  potentials  are  employed. 
We  find  it  necessary  to  use  a  potential  gradient  of  two  lo 
three  thousand  volts  per  cm.  in  the  case  of  ethyl  chloride  at 
60  cm.  pressure.  In  the  investigations  which  were  made  by 

us  ''  Philosophical  Magazine,"  September,  1905),  with  regard 
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to  the  ionisation  curves  in  different  gases,  we  found  the  cur- 
rents to  be  unexpectedly  small  in  the  case  of  some  ,^ases.  We 

suggested  that  possibly  some  of  the  ions  made  by  the  a 
particles  did  not  get  away  from  their  parent  atoms.  We  pro- 

posed to  make  a  special  investigation  of  the  point,  and  it  was 
with  this  purpose  that  the  work  described  in  this  paper  was undertaken. 

It  now  appears  that  our  suggestion  was  justified,  but  it 
is  also  clear  that  we  should  have  obtained  larger  currents  if 
we  had  used  a  higher  potential  gradient :  500  volts  per  cm. 
was  insufficient. 

Consider  the  curves  in  Fig.  3.  In  A  is  shown  the  rela- 
tion between  current  and  jDotential  gradient  up  to  3,000  volts 

per  cm.  for  ethyl  chloride  at  56  cm.  pressure,  the 
saturation  current  per  sq.cni.  being  about  3  x  10~^^ B  shows  the  same  relation  in  the  case  of  air 
at  atmospheric  pressure,  the  saturation  current  being 
rather  smaller.  Comparison  of  these  two  shows  how 
much  more  difficult  it  is  to  obtain  the  full  current  in  the 
more  complex  gas.  Again,  C  shows  the  results  of  experiments 
in  which  the  depth  of  the  ionisation  chamber  was  varied.  The 
crosses  refer  to  a  2  mm.  chamber,  the  dots  in  circles  to  a  4 
mm-  chamber.  The  currents  were  of  the  10^^^  order.  The 
two  sets  of  observations  lie  on  practically  the  same  curve. 
This  shows  that  general  recombination  is  not  responsible  for 
the  lack  of  saturation,  and  that  the  cause  is  probably  similar 
to  that  whose  effects  in  the  case  of  air  have  been  described 
above.  Curves  D  and  E  refer  to  experiments  in  which  the 
chamber  was  maintained  at  the  same  dei)th,  2  mm.,  but  the 
currents  were  altered  by  varying  the  distance  of  the  radium. 

In  the  former  curve  the  saturation  current  is  about  10~'^,  in the  latter  six  times  as  much.  In  the  case  of  the  results  shown 
in  C,  D,  and  E   the  gas  contained  a  certain  proportion  of  air. 

These  results  all  go  to  show  that  the  form  of  the  curve 
for  ethyl  chloride  is  almost  independent,  as  in  the  case  of  air, 
of  strength  of  current  and  depth  of  ionisation  chamber,  when 
the  ionisation  is  small.  But  also,  as  in  the  case  of  air,  it 
depends  greatly  on  the  density  of  the  gas-  F  represents  the 
results  of  experiments  at  a  pressure  of  36  cm.,  and  is  to  be 
compared  with  A.  All  the  conditions,  except  as  regards  pres- 

sure, were  the  same  for  the  two  curves. 
We  have  also  carried  out  experiments,  similar  to  some 

of  those  just  described,  for  a  mixture  of  carbon  tetrachloride 
and  air,  and  obtained  similar  results.  Although  there  was 
only  5%  (by  pressure)  of  the  denser  gas  in  the  mixture,  yet 
the  current  at  a  potential  gradient  of  330  volts  per  cm.  was 
only  82%  of  the  saturation  value,  whilst  in  air  under  similar 
conditions  it  was  93%. 
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It  is  hardly  surprising  that  initial  recombination  should 
be  more  effective  in  a  complex  gas  than  in  air.  For  the 
molecule  contains  many  atoms,  each  one  of  which  is  just  as 
likely  to  lose  an  electron  as  if  it  were  not  associated  with 
other  atoms.  Perhaps,  therefore,  the  molecule  as  a  whole 
loses  two  or  three  electrons,  and  its  electric  field  is  the  more 
intense.  Recombination  of  this  kind  must  also  be  easier,  tne 
shorter  the  free  path. 

It  will  be  clear  from  the  foregoing  that  certain  effects 
occur  which  are  characteristic  of  a  process  of  initial  recombina- 

tion, a  process  which  is  a  priori  not  improbable-  The  question 
now  arises  as  to  whether  any  other  cause  could  produce  the 
same  effects. 

When  we  consider  the  great  increase  of  current  in  a 
complex  gas  which  is  caused  by  an  increase  in  the  electric 
force  a2:)plied,  we  cannot  but  ask  whether  any  of  it  is  due  to 
the  production  of  other  ions  by  those  actually  made  by  the  a 
particle.  Could  the  electric  force  aid  the  freed  electron  to 
gather  speed  sufficient  to  ionise  by  collision  ?  A  process  of 
this  kind  would  be  similar  in  its  results  to  initial  recombina- 

tion, in  that  it  would  be  independent  of  strength  of  current 
and  depth  of  ionisation  chamber.  It  seems  probable,  how- 

ever, that  its  effectiveness  would  rather  be  increased  than 
diminished  by  lowering  the  pressure  ;  and  also  it  would  be 
difficult  to  account  for  the  existence  of  a  saturation  value  of 
the  current.  Nevertheless,  it  does  not  seem  safe  as  yet  to  say 
that  no  such  process  occurs.  Probably  further  light  could  be 
thrown  on  the  subject  by  an  investigation  into  the  total  num- 

ber of  ions  produced  in  different  gases  under  varying  condi- 
tions. Some  initial  experiments  of  this  kind  will  be  described 

presently. 
Rutherford  has  recently  shown  that  the  a  particle  of 

RaC  has  only  lost  40%  of  its  velocity  when  it  ceases  to  ionise. 
If  this  fact  is  considered  in  conjunction  with  our  investiga- 

tions into  the  form  of  the  ionisation  curves  for  gaseous  mix- 
tures, it  is  at  once  clear  that  the  a  particle  stops  ionising  in 

every  gas  when  its  speed  has  fallen  to  precisely  the  same 
value.  For,  if  not,  the  ionisation  curve  for  a  mixture  would 
show  a  superposition  of  simple  curves,  of  which  effect  there  is 
no  trace.  This  and  other  considerations  seem  to  show,  as  we 

have  already  said  (''Philosophical  Magazine,"  September, 
1905),  that  the  a  particle  performs  the  same  number  of  acts 
of  ionisation  in  every  gas.  If,  then,  we  find  the  total  satu- 

ration current  to  be  different  in  different  gases,  we  must  come 
to  the  conclusion  that  either  the  ions  in  the  gases  of  higher 
conductivity  produce  others  by  the  help  of  the  electric  f^eld, 
or  that  in  the  gases  of  lower  conductivity  some  of.  the  ions 
made  by  the  a  particle  do  not  get  free,  even  under  conditions 
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of  saturation,  from  tluMi-  pari'iit  atoms,  ni  that  both  those 
effects  take  place-  With  tiie  object  of  liel])in«,^  to  a  decision 
on  this  point  we  liave  begun  a  set  of  experuiients,  of  which 
those  now  described  are  the  first  examples. 

The  method  used  is  to  measure  the  co-ordinates  of 
some  standard  point  on  the  ionisation  curve  of  the  gas  investi- 

gated, under  different  pressures.  The  point  chosen  is  that 
where  the  side  of  the  RaC  curve  is  struck  by  the  top  of  tlie 
curve  which  belongs  to  the  a  particles  of  next  velocity  to 
those  of  RaC.  This  point  in  air,  at  760  mm.  and  20'  C-,  is 
at  a  height  of  nearly  4-83  cm.  It  is  a  convenient  point  to 
choose,  for  the  following  reasons  ;  — Being  on  a  part  of  the 
RaC  curve,  where  no  great  change  in  the  ionisation  takes 
place  for  a  considerable  alteration  in  range,  the  measure- 

ments there  are  usually  pretty  consonant  with  each  other, 
even  though  they  are  taken  quickly,  and  if  several  be  taken 
on  the  RaC  curve  they  check  each  otner.  The  ordinate  of  this 
point  can  also  be  determined  with  great  precision  by  measur- 

ing two  or  three  points  along  the  top  slope  of  the  curve  of  RaA 
(or  emanation,  whichever  it  tinally  proves  to  be).  Thus,  a 
few  ]-eadiiigs  can  be  quickly  taken  in  succession  which  deter- 

mine the  point  accurately,  and  very  little  leakage  of  aii  into 
the  apparatus  takes  place  while  the  experiments  go  on-  This 
is  a  desirable  thing,  because  our  apparatus  leaks  slowly  when 
the  pressure  within  is  much  reduced,  on  account  of  the  large 
number  of  connecting  tubes  and  mechanical  arrangements. 
We  find  that  this  method  is  very  satisfactory.  We  may  men- 

tion also  that  to  save  time  it  is  not  well,  in  the  case  of  gases 
like  ethyl  chloride,  which  are  at  first  in  the  liquid  form,  to 
admit  any  of  the  liquid  into  the  apparatus,  as  it  takes  so  long 
to  evaporate  completely.  It  is  better  to  let  the  liquid  evapo- 

rate in  another  chamber,  which  can  be  quite  small,  and  then 
to  take  over  gas  only. 

Fig.  4  shows  the  results  of  some  experiments  with  C^HJJl. 
The  curves  shown  are  portions  of  the  ionisation  curves  in  this 
gas  at  different  pressures.  In  all  cases  the  apparatus  was 
exhausted  of  air  to  about  10  mm.  pressure,  then  partly  filled 
with  gas,  re-exhausted,  and  filled  again  to  the  desired  pres- 

sure. The  observations  were  made  at  once,  those  in  the 
neighbourhood  of  the  standard  point  being  made  first,  so  that 
the  gas  might  be  as  pure  as  possible  whilst  the  important 
readings  were  being  taken-  A  potential  of  900  volts  was  used 
for  the  three  greater  pressures,  and  of  300  for  the  low  pres- 

sure. The  chamber  was  3  mm.  wide,  and  therefore  these 
potential  gradients  were,  respectively,  3,000  and  1,000  volts 
per  cm. 

The  results  for  ethyl  chloride  and  for  air  are  contained 



in  the  following  table,  where  P.  denotes  the  pressure,  R.  the 
range,  and  I.  the  ionisation  on  an  arbitrary  scale :  — 

Ethyl  Chloride. 
P. 

R. 

I. R.  X  I. R.  X 

53-8 

2-87 

1,140 3,260 
154 

41-0 

3-78 
860 

3,260 

155 

32-5 

4-83 666 

3,220 
157 

22-4 

6-92 476 
3,300 

155 

Air. 

75-3 

4-72 
546 

2,570 
355 

57-9 

6-08 
432 

2,620 
352 

46-9 

7-42 
340 

2,520 348 

38-8 
900 283 

2,540 
349 
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These  results  relate  to  two  i^ases  only  :  but  so  far  as  tliey  go 
Miey  sliow  :  — (i.)  Tiiat  the  raii^^e  varies  inversely  as  the  pres- 

sure, which  result  mifi^ht  have  been  antici])ate(l  :  (ii.)  that  the 
total  number  of  ions  set  free  in  a  gas  is  independent  of  the 
pressure,  but  is  different  in  different  gases.  The  total  ionisa- 
tion  is  greater  in  ethyl  chloride  than  in  air.  This  is  a  con- 

trary result  to  that  which  we  obtained  during  our  experiments 
on  absorption.  We  were  unaware  at  that  time  of  the  enor- 

mous force  required  to  saturate  the  complex  gas- 
Finally,  the  following  experiments  may  be  briefly  de- 

scribed :  — 
We  have  tried  the  effect  of  reversing  the  field  on  the  rela- 
tion between  current  and  potential,  and  found  a  result  which 

was  practically  negative.  We  have  found  a  similar  result 
when  the  a  particles  were  not  shot  straight  across  the  ionisa- 
tioii  chamber  in  the  direction  of  the  lines  of  force,  but  in  a 
slanting  direction.  These  experiments  were  made  in  the  en- 

deavour to  find  whether  there  was  any  relation  between  the 
direction  in  which  electrons  were  projected  and  the  direction 
of  the  applied  field.  We  have  also  tried  to  alter  the  range 
in  air  by  using  different  potential  gradients,  with  the  idea 
that  it  might  be  possible  to  obtain  ions  from  an  atom  traversed 
by  a  slower  a  particle,  if  only  enough  electric  force  were 
applied.  But  the  result  was  the  same,  no  matter  whether  the 
force  was  20  volts  to  the  cm.  or  2,000  :  and  a  variation  of  2 
mm.  could  hardly  have  escaped  detection. 

In  a  paper  which  we  had  the  honour  to  lay  before  this 
Society  on  June  6,  1905,  we  described  the  results  of  some  in- 

vestigations into  the  correct  form  of  the  ionisation  curve. 
Assuming  that  the  a  particle  had  lost  almost  all  it«  energy 
when  it  ceased  to  ionise,  we  showed  that  it  spent  its  energy 
at  a  rate  which  was  inversely  proportional  to  the  square  root 
of  its  speed.  This  assumption  appeared  to  us  at  the  time  to 

be  reasonable,  but  Rutherford  has  shown  since  then  ("  Philo- 
sophical Magazine,"  July,  1905),  that  the  a  particle  of  RaC 

still  retains  40%  of  its  initial  energy  when  it  ceases  to  ionise 
the  gas  through  which  it  passes.  In  consequence,  the  conclu- 

sion which  we  drew  from  our  experimental  results  needs  modi- 
fication. Recalculation  shows  that  the  a  particle  spends 

energy  at  a  rate  which  is  inversely  proportional  to  the  square 
of  its  speed.  This  is  interesting,  since  this  is  the  rate  at 
which  any  particle  moving  with  great  speed  gives  up  energy 
to  a  particle,  relatively  at  rest,  which  it  passes  by,  it  being 
supposed  that  a  force  acts  between  the  two  which  is  a  function 
of  their  mutual  distance  (Report  of  the  Australasian  Associ- 

ation for  the  Advancement  of  Science,  Dunedin,  1904.  p.  64). 

Rutherford's  remarkable  discovery  does  not  affect  any  other of  our  conclusions. 
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We  have  examined  the  loss  of  range  of  the  a  particle  in 
passing  through  several  other  atoms  and  molecules,  and 
found  that  in  all  cases  the  square  root  law  is  fulfilled  at  least 
as  accurately  as  for  the  atoms  and  molecules  of  the  original 
list.  The  new  substances  are :  — Lead,  iron,  nickel,  oxygen, 
carbon  dioxide,  carbon  bisulphide,  ethyl  iodide,  chloroform, 
pentane,  and  benzene. 

During  the  progress  of  this  work,  one  of  us  (K.  D.  Klee- 
man)  left  Australia  for  England.  We  wish  to  acknowledge 
with  gratitude  the  assistance  of  Mr.  H.  J.  Prest,  B.Sc,  in 
completing  the  observations. 



An  Aroid  New  for  Australia. 

By  J.  n.  Maiden,  Governiiieiit  Botanist  and  Director  of  the 
Botanic  Gardens,  Sydney,  Honorary  Fellow. 

[Read  June  6,  1905.] 

A  iiiorjjhophaUns;  rampanuldtiis^  Blume,  Pine  Creek, 
Northern  Territory  of  South  Australia  (J.  H.  Niemann). 
Cultivated  in  the  Botanic  Gardens,  Sydney,  where  it  flower- 

ed, October,  1904.  Water  colour  drawings  of  the  flower 
(October,  1904),  and  of  the  foliage  (January,  1905),  have 
been  executed  by  Miss  Margaret  Flockton,  and  are  deposited 
in  the  National  Herbarium,  Sydney. 

This  species  belongs  to  the  section  "  Candarum,"  chiefly 
distinguished  from  the  other  sections  by  the  long  style. 

According  to  Engler's  Monograph  of  Aroideae  in  DCs 
Monographiae  Phanerogarum,  vol.  ii.,  p.  308  (1879),  the  fol- 

lowing three  species  belong  to  this  section  :  — 
A.  campanulatus ,  Blume. 
A.  duhius,  Blume. 
A.  hirsutus,  Teysm. 

The  measurements  of  our  plant  are :  — 
Height  of  spathe,  lOf  inches. 
Breadth  of  spathe,  8  inches. 

Height  of  spadix,"  8^  inches  (from  base  to  top  of sterile  appendage). 
Sterile  appendage,  nearly  4  inches  broad,  and  rather 

above  3  inches  high. 

The  measurements  of  .4.  dvhhis  are,  according  to  ''Bot. 
Mag.,"  t.  5187  :  — 

Height  of  spathe,  6  inches. 
Height  of  spadix,  4  inches. 

It  will  be  seen  that  the  flower  is  about  twice  as  large  as 
those  of  A.  dvhius,  and  are  sharply  distinguished  from  that 
species  by  the  wrinkled  appendage  of  the  spadix,  which  is 
smooth  and  almost  egg-shaped  in  .4.  duhius. 

The  following  are  actual  measurements  of  the  plant  of 
A.  campanulatus 

Height  of  plant,  6  feet  4  inches. 
Length  of  petiole  (trunk),  3  feet  10  inches. 
Diameter  of  petiole,  If  inches. 
Length  of  leaf,  2  feet  6  inches. 
Spread  of  foliage,  4  feet  4  inches- 
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The  leaf  does  not  differ  from  that  of  the  type  of  A.  cam 
2)6171  ulat  us. 

The  flower  differs  in  colour  and  shape.  In  the  typical 

A.  cam iKintilatus  (as  figured  in  "Bot.  Mag./'  t.  2812,  and  in 
Blume's  ■  Rumphia,"  I.  t-  32  and  33)  the  spathe  is  broader than  high,  while  in  the  Northern  Territory  specimen  the 
s'pathe  is  kigher  than  broad.  The  Northern  Territory  plant 
is,  further,  darker  inside  and  more  distinctly  spotted  outside 
than  the  type,  and  the  sterile  expansion  on  the  top  of  the 
spadix  is  considerably  less  wrinkled. 

I  do  not  think  these  differences  are  sufficient  to  warrant 
its  description  as  a  new  species,  and,  in  view  of  the  amount 
of  variation  known  to  exist  in  the  species,  I  am  not  altogether 
free  from  doubt  as  to  the  expediency  of  giving  it  a  varietal 
name.  But  it  may  be  a  convenience  to  distinguish  the  Nor- 

thern Territory  form,  and  therefore  T  propose  the  name  A. 
camiKiniilatus ,  Blume,  var.  australasica,  for  it. 

Several  new  species  of  Amorphophalhis  have  been  de- 
scribed since  1879  (the  date  of  Engler's  Monograph),  but  none 

of  the  species  recorded  in  the  Supplement  to  the  "Index 
Kewensis"  come  near  the  Northern  Territory  plant,  so  that  I 
have  no  doubt  the  plant  is  unrecorded  for  Australia- 

Mueller  mentions  A.  variabilis,  Blume,  a-s  the  only  Aus- 
tralian species,  and  Bailey  adds  two  more  species,  A.  galbra 

and  A.  angustiloba,  but  all  these  three  species  belong  to  a  dif- 
ferent section  of  the  genus,  and  are  very  different  from  the 

plant  under  consideration. 
The  geographical  range  of  A.  campanulatus  is  from 

Madagascar  to  the  Malayan  Archipelago  and  the  Melanesian 
and  Polynesian  Islands,  so  that  its  occurrence  in  Australia 
is  only  what  could  have  been  expected. 
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Descriptions  of  Australian  Curculionid>e.  with 
Notes  on  Previously  Described  Species. 

By  Akthi  u  M.  Lea. 
Part  III. 

[Read  October  3,  1905. J 

SUB-FAMILY  (3T1( )R1  lYNCllIDES. 
Myllocekus  and  Allied  Genera. 

There  is  a  very  natural  grouj)  of  the  Otiorlujuvhulcs,  of 
which  M i/llocerun  is  the  leading  genus,  that  is  abundantly 
represented  in  Australia.  The  species  are  all  comparatively 
small,  and  live  on  foliage  :  many  of  them  are  clothed  with 
green  scales,  which  to  the  naked  eye  are  sufficiently  beautiful, 
but  which,  under  the  microscope,  are  almost  dazzling  ;  under 
that  instrument  also  scales  apparently  the  most  sober  greys 
and  fawns  take  on  a  lovely  apj^earance.  The  species  are  most 
numerous  in  the  tropics,  and  become  sparser  and  more  soberly 
coloured  the  greater  the  distance  from  the  equator ;  from  Tas- 

mania the  group  appears  to  be  entirely  absent.*  Mr.  Pascoe 
proposed  a  number  of  genera  allied  to  M ylloceruSy  but  it  is 
very  doubtful  if  they  will  all  be  maintained.  He  regarded 
the  bisinuation  of  the  base  of  the  prothorax  as  the  main  dis- 

tinguishing feature  of  j\/ ylloctrux,  but  this  is  a  variable 
character,  and  at  least  two  species  ( ir/narta  and  bicolor)  have 
been  referred  to  Titi/na ,  in  which  the  base  is  bisinuate. 

I  do  not  know  a  single  external  character  which  alone  is 
sufficient  to  denote  the  sex  of  a  specimen  :  where  the  sexes  are 
before  one  they  can  sometimes  be  distinguished  by  the  greater 
size  of  the  females  ;  in  some  species  also  the  scape  is  consider- 

ably stouter  in  one  sex  than  in  the  other  :  the  shape  of  the 
prothorax  is  also  not  always  the  same  :  but  these  characters 
are  useless  for  ascertaining  the  sex  of  unique  specimens. 

The  scales  are  usually  so  dense  that  the  derm  cannot  be 
seen,  and  the  shape  and  positions  of  the  punctures  are  seldom 
traceable  ;  consequently,  before  describing  the  new  species,  I 
have  always  considered  it  necessary  to  partially  abrade  at 
least  one  specimen.  By  doing  this  sfreat  differences  can  be 
seen  to  exist  in  the  punctures  of  the  prothorax  (and  to  a  less 
extent  of  the  elytra),  and  of  which  absolutely  no  sign  was 
visible  before  abrasion. 

*  It  is  true  that  Myllocerus  speciosus  was  described  as  from 
We.stern  Australia  and  Tasmania,  but  I  do  not  believe  that  it, 
«r  any  other  species  of  Myllocerus,  occurs  in  Tasmania. 
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Practically  any  species  with  green  scales,  belonging  to 
the  allied  genera,  would  fit  tlie  description  of  Mi/lJ(>r(^nis  aus- 
tralis,  Boi.,  so  until  more  information  is  forthcoming  I  think 
this  name  should  be  regarded  as  non-existent. 

Myllocerus  trepidus.  Pasc,  and  duplicatus,  Pasc. 
There  are  four  specimens  before  me,  from  Port  Denison 

and  Endeavour  River,  which  evidently  belong  to  one  of  these 
species,  but  as  to  which  is  very  doubful  if  these  names  really 
appertain  to  distinct  species.  The  four  specimens  appear  to 
agree  very  well  with  either  of  the  formal  descriptions,  but  on 
comparing  these  together  the  following  apparent  discrepancies 

appear :  — 
Trepuhia  Dvplicatus. 

Second  joint    of    fiinicie  longer  Second  joint  much  longer  than 
than  first  first 

Prothorax  short  Protliorax  very  short 
Scutellum  oblong  Srnt-ellum  less  oblong 
Elytra      with     irrognlar  white  Elytra  with  white  setse  in  double 
setje  soi-ie<. 

Duplicatus  is  also  said  to  be  more  richly  coloured,  and 
the  setose  scales  otherwise  arranged. 

The  four  insects  have  the  elytral  setas  arranged  in  places 
in  double  and  in  places  in  treble  series,  but  the  apparent 
arrangement  is  subject  to  alteration  according  to  the  point 
of  view.  If,  however,  the  character  of  the  antennae  is  reliable, 
the  specimens  will  belong  to  trepidus,  as  the  second  joint  of 
the  funicle  is  but  very  little  longer  than  the  first. 

Myllocerus  Darwini,  Blackb. 
I  have  two  specimens  from  Cairns,  one  of  which  agrees 

exactly  with  the  description  of  this  species,  but  in  the  other 
three  very  faint  infuscate  lines  can  be  traced  on  the  pro- 
thorax. 

Myllocerus  speciosus,  Blackb. 

A  species  which  appears  to  be  common  in  North  Queens- 
land* agrees  with  the  description  of  this  insect.  The  dark 

vittse  of  the  prothorax  are  somewhat  variable  in  shape  and 
width,  and  the  scales  on  the  elytra  of  some  specimens  have  a 
distinct  golden  gloss. 

Myllocerus  lati colli s,  n.sp. 

Dark  reddish  brown  :  appendages  somewhat  paler. 
Densely  clothed  with  whitish-grey  scales,  on  the  upper  sur- 

face obscurely  mottled  with  brown ;  in  addition  with  stout 
setose  scales  or  setae  ;  dense  on  legs,  dense  and  rather  fine  on 
antennae,  and  subseriate  in  arrangement  on  elytra,  on  the 
latter  they  are  but  little  elevated  above  the  general  level. 

*  Cairns,  Endeavour  River,  Cook+own,  etc. 
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Head  not  iin])ressc(l  butvveeii  eyes;  tliese  |)rf)iniiieiit,  and 
suboval.  Rostrum  short,  broad,  and  slightly  concave.  Scrobes 
distant.  Two  basal  joints  of  funicle  subeciual  in  length.  I'ro- 
thorax  strongly  transverse,  sides  strongly  dilated  to  bas*'  : 
base  strongly  bisinuate  and  distinctly  widei-  than  elytra. 
SrufcUinn  transverse.  h'/t/fra  slightly  dilated  at  shoulders, 
thence  parallel-sided  to  near  apex  :  striate-puuctate.  Ff^mora 
feebly  dentate.    Length,  5/,  mm. 

Hah. — Queensland:  Cairns  (lleni'y  Hacker). 
The  base  of  prothorax  distinctly  wider  than  the  elytra 

will  readily  distinguish  from  all  previously  described  species. 
On  abrasion  the  prothorax  is  seen  to  be  supplied  with  rather 
small,  isolated  punctures  ;  those  on  the  elytra  are  fairly  large, 
round,  and  in  distinct  striae,  but  before  abrasion  appear  to 
be  much  smaller  and  narrowly  oblong. 

Myllocerus  abundans,  n.sp. 

Black,  appendages  in  places  obscurely  diluted  with  red. 
Densely  clothed  with  scales,  usually  more  or  less  g^reeii  in 
colour.  In  addition  with  numerous  setae,  which  on  the  elytra 
have  a  tendency  to  form  in  double  rows  on  each  interstice. 

Head  narrowly  impressed  between  eyes :  these  oblong 
oval-  Rostrum  short,  but  rather  narrow,  slightly  constricted 
in  middle,  feebly  concave  along  middle.  Scrobes  deep, 
large,  and  approximating  behind.  Antenna  stout ;  scape 
grooved  below  ;  first  joint  of  funicle  as  long  as  second  and 
third,  second  as  long  as  third  and  fourth,  seventh  slightly 
longer  than  sixth.  Prothora.r  transverse,  apex  much  nar- 

rower than  base,  and  slightly  incurved  to  middle ;  sides 
strongly  rounded,  base  trisinuate,  the  median  sinus  small  and 
the  width  of  scutellum.  Scvtellum  transverse.  Elytra  not 
much  wider  than  and  closely  applied  to  prothorax  ;  striate- 
punctate.    Femora  feebly  dentate.    Length,  6i  to  8^  mm.. 

TIah. — N.W.  Australia:  Roebourne  (C.  French). 
Judging  by  t'he  numerous  specimens  before  me,  the 

colour  of  the  scales  seems  subject  to  alteration  after  death, 
either  through  improper  treatment  or  through  oily  exuda- 

tions. When  alive  the  scales  are  probably  of  an  uniform 
bright  green,  but  in  specimens  before  me  there  are  patches, 
varying  from  single  scales  to  large,  irregular  areas,  in  which 
the  process  of  change  appears  to  be  as  follows  :  — From  bright 
green  to  golden  green,  then  to  bright  golden,  then  to  dull 
golden,  and  finally  to  ashy,  in  this  stage  all  lustre  having  dis- 

appeared :  the  patches  are  never  symmetrical  (unless  the 
whole  of  the  scales  are  changed),  but  may  be  confined  to  one 
side,  and  appear  in  some  instances  to  have  been  altered 
through  contact  with  other  insects  in  the  bottle  in  which 
they  were  collected.  I  believe  in  other  species  of  the  sub- 

family the  scales  are  also  subject  to  alteration. 
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The  elytral  setae  are  often  indistinct,  and  (except  to  a 
slight  extent  posteriorly)  do  not  rise  above  the  general  level, 
on  the  prothorax  they  are  more  distinct.  The  eyes  are  less 
prominent  than  in  any  other  here  recorded.  The  emargina- 
tion  of  the  apex  of  the  prothorax,  although  of  the  same 
nature,  is  much  less  distinct  than  in  Bovilli.  In  other  species 
of  the  genus  the  scute] lar  lobe  is  probably  emarginate,  but  the 
emargination  masked.  In  the  present  species,  however,  it  is 
sufficiently  deep  to  prevent  the  scales  entirely  masking  it. 
The  scape  is  narrowly  grooved  throughout  its  entire  lower 
surface,  a  most  unusual  character  in  any  genus  of  weevils ; 
there  are,  however,  several  of  its  congeners  with  traces  of  this 
feature.  On  abrasion,  the  punctures  are  seen  to  be  as  de- 

scribed in  the  preceding  species,  and  the  rostrum  to  have  two 
fine  costse  marking  the  inner  boundaries  of  the  scrobes. 

Possibly  close  to  aurifeoc,  but  differs  from  the  description 
of  that  species  in  having  the  elytra  without  patches  or  spots 
of  fawn,  the  rostrum  longitudinally  impressed  (the  impres- 

sion, however,  often  concealed  by  scales),  the  eyes  slightly 
oblong,  elytra  not  much  wider  than  base  of  prothorax,  and 
the  second  abdominal  segment  (at  least  along  middle)  much 
shorter  than  the  first ;  also  in  aurifex  no  mention  is  made  of 
setae.  With  the  description  of  glaucinus  it  agrees  fairly  well, 
but  it  cannot  be  that  species,  as  Pascoe  tabulates  it  as  hav- 

ing the  "eyes  round"  and  "form  more  slender,"  whilst  the 
present  species  is  the  most  robust  of  its  genus  I  have  seen. 

Myllocerus  amblyrhinus,  n.  sp. 

Black,  appendages  reddish.  Densely  clothed  with  white 
(very  lightly  tinted  with  blue)  scales,  on  the  elytra  obscurely 
variegated  with  small  pale  brown  spots.  In  addition  with 

short  setae,  which  on  the  elytra  are  curved  and  slightly  ele- 
vated above  the  general  level. 

Head  convex.  Eyes  suboval  and  very  prominent.  Ros- 
trum very  short,  subquadrate,  concave  only  at  extreme  apex. 

Scrobes  distant.  First  joint  of  funicle  not  much  longer 

than  second.  Prothorax  strongly  transverse,  base  mode- 
rately bisinuate  and  slightly  narrower  than  apex;  sides 

rounded.  Elytra  much  wider  than  prothorax,  striate-punc- 
tate.    Femora  minutely  dentate.    Length,  5J  mm. 

Hab.—'N.W.  Australia:  Roebuck  Bay  (C.  French). 
The  rostrum  is  unusually  short,  and  the  eyes  are  more 

prominent  than  usual.  The  femoral  teeth  are  so  small  as  to 
be  invisible  from  most  directions.  On  abrasion  the  pro- 

thoracic  punctures  are  seen  to  be  fairly  large,  and  more  numer- 
ous than  in  tlie  two  preceding  species,  but  those  on  the 

elytra  are  much  the  same. 
Evidently  close  to  the  description  of  nasutus,  but  smaller, 
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prothorax  slightly  fiarroirer  at  base  than  at  apex,  and  with 
distinctly  rounded  sides,  the  elytra  without  rows  of  decum- 

bent scales,  although  on  each  interstice  there  is  a  row  of  larger 
scales,  but  these  are  nowhere  elevated  above  the  others.  From 
the  description  of  torrid  it  k  it  differs  in  the  first  joint  of  the 
funicle  slightly  longer  than  tlie  second  and  the  base  of  its 
prothorax  not  very  strongly  bisinuate. 

Myllocerus  sordidus,  n.  sp. 

Blackish-brown,  appendages  in  places  obscurely  diluted 
Math  red.  Densely  clothed  with  white  or  whitish  scales  ;  on 
the  upper  surface  largely  mottled  with  rusty  brown.  In 
addition  with  numerous  setae,  which  on  the  elytra  have  a  ten- 

dency to  form  in  irregular  r  ws,  and  are  distinctly  elevated 
above  the  general  level. 

Head  narrowly  impressed  between  eyes  :  these  suboval 
and  not  prominent.  Rostrum  not  very  short,  feebly  but  regu- 

larly diminishing  in  width  to  apex,  feebly  concave,  Scrobes 
rather  distant.  Antennae  fairly  stout ;  apical  half  of  scape 
feebly  grooved  beneath  ;  first  joint  of  funicle  distinctly  longer 
than  second.  Prothorax  moderately  transverse,  apex  feebly 
incurved  to  middle,  sides  rounded  ;  base  rather  strongly  bi- 

sinuate and  not  at  all  or  but  slightly  wider  than  apex.  Elytra 
considerably  wider  than  prothorax,  very  feebly  increasing  in 
width  to  beyond  the  middle  ;  striate-punctate.  Femora  eden- 

tate.   Length,  5-6J  mm. 
Hah. — Western  Australia  :  Geraldton  (A.  M.  Lea). 
On  abrasion  the  punctures  of  the  prothorax  are  seen  to 

be  fairly  large  and  rather  numerous,  with  the  minute  inter- 
vening punctures^  rather  more  distinct  than  usual. 

Myllocerus  niveus,  n.  sp. 
Black,  appendages  reddish.  Densely  clothed  with  pure 

white  scales.  In  addition  with  numerous  stout  setae,  which 
on  the  elytra  are  formed  into  irregular  rows  and  slightly  ele- 

vated above  the  general  level. 
Head  narrowly  impressed  between  eyes :  these  briefly 

elliptic  and  prominent.  Rostrum  not  very  short,  diminishing 
in  width  from  base  but  not  to  extreme  apex,  gently  concave 
in  front.  Scrobes  rather  distant,  distinct  to  eyes.  Antennae 
thin,  all  joints  of  funicle  elongate,  first  slightly  longer  than 
second.  Prothorax  moderately  transverse,  sides  rounded,  ex- 

treme base  slightly  wider  than  apex,  and  srongly  bisinuate. 
Elytra  much  wider  than  prothorax,  parallel-sided  to  near 
apex;  striate-punctate.  Femora  finely  dentate.  Length, 
6-7J  mm. 

*  These  minute  punctures  are  evidently  for  the  scales,  the 
larger  ones  being  for  the  setse  ;  they  are  to  be  seen  on  all  the 
species  on  abrasion,  both  on  the  prothorax  and  elytra. 
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Queensland :    Cooktown,    Endeavour    River  (C\ 
French) . 

On  abrasion  the  punctures  of  the  prothorax  are  seen  to 
be  rather  large,  those  on  the  elytra  (although  before  abrasion 
apparently  no  larger  than  in  other  species)  are  almost  as  wide 
as  the  interstices  separating  them. 

Myllocerus  elegans,  n.  sp. 

Dark  reddish-brown ;  appendages  reddish.  Densely 
clothed  with  pale-green,  golden-green  or  rosy  glistening  scales. 
In  addition  with  fine  setse,  which  on  the  elytra  are  formed 
into  irregular  rows,  and  scarcely  rise  above  the  general  level. 
Length,  6  mm. 

Hdh. — N.W.  Australia  :  Roebourne  (C.  French). 
In  structure  much  like  the  preceding  species,  but  the 

eyes  rather  less  prominent,  the  prothorax  longer,  more  con- 
vex across  middle,  the  sides  more  strongly  rounded,  and  base 

not  so  strongly  sinuous  ;  the  antennas  are  stouter,  and  the 
first  joint  of  the  funicle  is  considerably  longer  than  the  sec- 

ond :  the  scales  are  greenish  instead  of  dull,  dead  white,  setse 
denser,  finer,  and  longer  :  the  punctures  (as  seen  after  abra- 

sion) are  also  larger  and  more  irregular  on  the  prothorax 
and  smaller  on  the  elytra.  The  setae  on  the  U23per  surface  are 
unusually  thin.  It  agrees  fairly  well  with  the  description  of 

gknic'nms,  biit  cannot  be  that  species,  which  Pascoo  placed 
in  his  table  amongst  those  having  "'prothorax  much  broader 
at  the  base,"  whilst  in  the  present  species  the  base  and  apex 
are  of  equal  width  :  jn/dirvs  (from  Nicol  Bay,  practically  the 
same  as  Roebourne)  is  briefly  compared  with  f/Iaucinus ,  and 
placed  beside  it  in  tlie  table,  so  that  it  also  cannot  be  the 
present  species. 

There  are  two  specimens  before  me,  one  having  the  scales 
as  described,  the  other  having  them  almost  entirely  without 
gleam,  and  white,  except  that  in  places  they  are  lightly  tinged 
with  green  or  gold  :  on  this  specimen  the  elytral  setse  (al- 

though exactly  as  in  the  type)  are  much  more  distinct.  The 
species,  in  fact,  appears  to  be  one  in  which  the  scales  (as  m 
fihundans)  are  subject  to  alteration. 

Myllocerus  rugicollis,  n.  sp. 

Reddish-brown,  appendases  paler.  Densely  clothed  with 
pale,  greyish  scales,  on  the  elytra  very  slightly  (or  not  at  all) 
variescated  with  small  spots  of  pale  brown.  In  addition  with 
fairlv  stout  setse,  but  on  the  elytra  these  are  very  sparse  and 
indistinct. 

B  ('ad  feebly  convex,  very  narrowly  impressed  between 
eyes  :  these  briefly  elliptic  and  rather  large.  Rostrum  sub- 
quadrate,  feebly  concave.    Scrobes  distant.    Antennse  rather 
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stout ;  scape  grocn  cd  on  it«  lower  surface  at  apex  ;  first  joint 
of  fTiiiicle  sli^litly  longer  than  second,  the  others  all  slightly 
transverse  ;  <'iiib  rather  short.  rrofJioran-  moderately  trans- 

verse, apex  slightly  wider  than  base,  sides  rounded,  base  not 
very  strongly  bisinuate.  FAijira  much  wider  than  prothorax, 
widest  at  their  middle  ;  striate-punctate.  Fouorn  distinctly 
dentate.    Length,  5-6J  mm. 

Bah. — Queensland:  Brisbane  (R.  Illidge,  T.  iMcCJi-egor, 
and  E.  J.  Turner). 

The  prothorax  has  an  elevated  ridge  across  its  middle, 
with  a  slight  depression  on  each  side  Ijehind  it,  the  de})res- 
sions  being  occasionally  very  distinct.  On  abrasion  the  punc- 

tures of  both  prothorax  and  elytra  are  seen  to  be  almost  ex- 
actly as  in  the  preceding  species,  but  the  elytral  interstices 

are  narrower  and  more  convex. 
Close  to  the  description  of  modesiii^,  but  all  the  femora 

distinctly  dentate,  instead  of  the  front  femora  only  (at  least 
it  is  so  implied),  prothorax  no  wider  at  base  than  at  apex  and 
sides  quite  strongly  rounded  ;  for  that  species  also  no  mention 
is  made  of  the  transverse  prothoracic  impressions  so  conspicu- 

ous in  the  present  species. 
There  are  two  specimens  before  me  from  the  Endeavour 

River,  which  I  hesitate  to  regard  as  this  species,  although 
they  have  a  strong  general  resemblance  to  it.  They  differ  m 
having  thinner  antennae,  none  of  the  joints  of  the  funicle 
transverse,  and  in  having  the  femoral  dentition  stronger  :  the 
transverse  impressions  on  the  prothorax  are  also  absent. 

Myllocerus  echinatus,  n.  sp. 

Dark  reddish-brown,  appendages  (except  club)  somew^hat 
paler.  Very  densely  clothed  with  greyish  or  pale  faw^n- 
ooloured  scales.  In  addition  with  numerous  stout  setae  :  long, 
erect,  or  suberect  on  the  elytra,  shorter  on  the  prothorax  and 
head,  and  still  shorter  on  the  appendages. 

Head  with  the  eyes  briefly  elliptic  and  rather  large.  Ros- 
trum moderately  long  and  concave.  Scrobes  subapproximate. 

Antennae  stout;  first  joint  of  funicle  slightly  shorter  than  sec- 
ond. Prothorax  as  long  as  wade,  sides  scarcely  rounded,  and 

very  feebly  increasing  in  wddth  to  base,  base  strongly  bi- 
sinuate. Elytra  much  wider  than  prothorax,  parallel-sided 

to  near  apex  ;  striate-punctate.      Femora  edentate.  Length, 
mm. 

Bah. — North  Queensland:  (H.  J.  Carter),  Cairns  (E. 
Allen). 

The  elytral  setae  or  bristles  are  longer  and  stouter  than 
in  any  other  species  knowm  to  me,  each  is  directed  at  almost 
or  quite  a  right  angle  with  the  derm  in  which  it  is  set.  From 
behind  they  can  be  seen  to  be  in  quite  regular  rows,  of  w^hich 
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the  alternate  ones  are  slightly  higher  than  the  others.  On 
abrasion  the  punctures  of  the  prothorax  are  seen  to  be  very 
large  (they  are  fully  twice  as  large  as  those  of  any  here  re- 

corded), close  together,  and  rough  ;  those  on  the  elytra  are 
large  (but  smaller  than  those  on  prothorax),  with  the  inter- 

stices separating  them  narrow  and  rather  strongly  convex. 
The  rostrum  has  two  very  strong  costae,  which  are  almost  or 
quite  concealed  by  the  clothing. 

Myllocerus  sutupvAlis,  n.  sp. 

Dark  reddish-brown,  elytra  and  appendages  paler. 
Densely  clothed  with  whitish  scales :  on  the  under  surface 
slightly  tinged  with  blue,  on  the  upper  surface  largely  (and 
to  a  variable  extent)  mottled  with  rusty  brown.  In  addition 
with  numerous  stout  setse,  which  on  the  elytra  become  long 
and  suberect. 

ll(uul  almost  flat,  and  with  a  small  impression  between 
eyes  :  these  fairly  large  and  briefly  elliptic.  Rostrum  slightly 
longer  than  wide,  slightly  diminishing  in  width  to  apex, 
feebly  concave.  Scrobes  distant.  Antennae  rather  thin ;  first 
joint  of  funicle  slightly  longer  than  second.  Prothorax  about 
as  long  as  wide,  apex  just  perceptibly  incurved  to  middle, 
sides  slightly  rounded,  base  as  wide  as  apex  and  feebly  bi- 
sinuate.  Elytra  much  wider  than  prothorax,  almost  parallel- 
sided  to  beyond  the  middle  ;  striate-punctate.  Femora  finely 
but  acutely  dentate.    Length,  35-4|  mm. 

Bah. — Queensland:  Gayndah  (Australian  Museum). 
The  white  scales  clothe  the  sides,  and  form  a  continuous 

line  commencing  between  the  antennse  and  terminated  at  the 
tip  of  elytra,  they  usually  clothe  the  shoulders  and  form  spots 
(sometimes  condensed  into  more  or  less  oblique  fasciae)  between 
the  sides  and  suture.  On  several  specimens,  however,  the 
white  scales  do  not  form  a  median  line  on  the  prothorax,  and 
on  the  elytra  no  distinct  spots  or  patches  are  defined.  The 
elyfcral  setae  are  almost  as  long  as  in  the  preceding  species,  but 
are  thinner  and  less  erect,  whilst  those  on  the  prothorax  and 
head  are  quite  normal.  On  abrasion  the  prothoracic  punc- 

tures are  seen  to  be  fairly  large  and  dense,  those  on  the 
elvtra  are  also  fairly  large  and  close  together. 

Although  the  base  of  the  prothorax  is  almost  truncate,  I 

have  referred  this  species  to  Myllocerus,  despite  Mr.  Pascoe's 
contention  that  all  such  species  should  be  excluded  ;  to  fall  in 
line  with  Mr.  Pascoe  it  would  be  necessary  to  propose  a  be- 

wildering number  of  new  and  highly  unstable  genera.  In 
general  appearance,  the  present  is  (^lose  to  several  species  of 
Myllocerus,  closer  still  perhaps  to  several  species  of  Titinia, 
but  its  dentate  femora  exclude  it  from  that  genus,  from 
Proxyrus  (also  with  dentate  femora  and  base  of  prothorax 



217 

subtruncate),  its  piotliorax  distinguislies  it  ,  from  /'ro.!  yrodfii 
it  is  distinguished  by  the  scape  })assing  the  apex  of  llie  ])ro- 
thorax. 

jMyLLOCKKUS  TRILINEATUS,   11.  Sp. 

Dark  reddish-brown ;  elytra  and  a})pciKlages  paler. 
Densely  clothed  with  scales  ;  white  on  the  lower  surface,  rusty- 
brown,  variegated  with  dingy  white  on  the  upi3er.  In  addi- 

tion with  stout  setoe,  which  on  the  elytra  are  arranged  ir 
regular  rows,  and  scarcely  rise  above  the  general  level. 
Length,  male  5,  female  7  iiini. 

Hah. — Queensland:  Gayiidali  (Australian  Museum). 
Decidedly  allied  to  the  preceding  species,  and  placed  in 

Myllocerus  for  the  same  reasons ;  but  differs  in  its  feeble 
elytral  setse  and  in  its  larger  size,  the  base  of  its  prothorax  is 
also  slightly  more  sinuous  :  the  rostrum  slightly  diminishes  in 
width  from  base,  but  not  to  extreme  apex,  and  is  not  con- 

cave, and  the  antennae  are  rather  thin.  On  abrasion  the 
punctures  are  seen  to  be  much  the  same,  except  that  those 
on  the  prothorax  are  somewhat  denser  and  coarser.  In  all 
other  features  of  structure,  however,  the  two  species  are  almost 
identical. 

The  brown  scales  are  almost  absent  from  the  head,  form 
three  feeble  stripes  of  variable  intensity  on  the  prothorax  (of 
which  the  median  is  always  narrower  than  the  others),  and 
are  condensed  into  numerous  spots  on  the  elytra,  these  spots 
(although  never  eye-like  in  character)  frequently  have  their 
centres  darker  than  their  margins.  I  have  two  pairs  pinned 
as  having  been  taken  in  cop.,  but  except  for  the  difference  m 
size  the  sexes  appear  to  be  exactly  alike. 

Myllocerus  exilis,  n.  sp. 

Brownish-red,  appendages  of  a  rather  pale  red.  Densely 
clothed  with  white  or  greyish-white  scales  (slightly  tinged 
with  blue  or  not)  ;  prothorax  with,  three  very  pale  stripes  of 
brown,  elytra  usually  with  very  indistinct  brownish  spots. 
Setae  much  as  in  the  preceding  species. 

Head  moderately  convex  ;  eyes  briefly  elliptic.  Rostrum 
shorter  than  wide,  feebly  diminishing  in  width  to  apex. 
Scrobes  moderately  distant.  First  joint  of  funicle  just  per- 

ceptibly shorter  than  second ;  scape  stouter  in  female  than  m 
male.  Prothorax  in  male  slightly  longer  than  wide,  in  female 
very  feebly  transverse,  sides  feebly  rounded,  base  the  width 
of  apex,  and  rather  feebly  bisinuate.  Elytra  much  wider  than 
prothorax,  widest  at  about  the  middle ;  striate-punctate. 
Femora  very  feebly  dentate.    Length,  4^-5^  mm. 

Hah. — N.W.  Australia:  Roebourne  (C.  French). 
A  rather  thin  species  :  its  clothing  on  the  whole  is  much 

as  in  the  preceding  species,  except  that  it  is  much  paler  (on 
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only  one  specimen  before  me  are  the  markings  at  all  distinct), 
but  the  size  of  both  sexes  is  distinctly  less,  and  the  prothorax 
is  decidedly  longer,  and  on  abrasion  the  punctures  are  seen 
to  be  somewhat  smaller  and  more  regular. 

The  species  of  MyJlocerus  known  to  me  may  be  tabulated 
as  follows ;  — 
Prothorax  at  base  wider  than  elytra 
Prothorax  narrower  than  elytra. 

Prothorax   at    base  much  wider  than 
at 

black 

apex. 
Apex  of  prothorax  strongly  incuiwed  .. 
Apex  of  prothorax  straight,  or  almost  so, 

Clothing  never  green 
Clothing  more  or  less  green. 
Prothorax  with  two  irregular 

vittse 
Prothorax  without  vittse. 

Prothorax  at  base  not  at  all  or  very  little 
wider  than  at  apex. 

Elytra  with  long  setse  or  bristles. 
Setae  on  prothorax  and  head  also  long 
Set;3e  on  prothorax  and  head  normal  ... 

Elytra  never  with  long  setse. 
Clothing  more  or  less  green. 

Elytra  wider  at  middle  than  at  base 
Elytra  parallel-sided  to  beyond  the 

middle. 
Prothorax    strongly    rounded  in 

middle 
Prothoi'ax     at    most  moderately rounded  in  middle. 
Prothorax  les-s    than    once  and 

one  half  as  wide  as  long  ... 
Prothorax  at  least  once  and  one 

half  as  wide  as  long. 
Sutural    interstice    with  dis- 

tinct setae  throughout 
Sutural    interstice     at  most 

setose  posteriorly 
Clothing  of  upper  surface  not   at  all 

green. Eirst  joint  of  funicle  shorter  than 
second 

Eirst    joint    of   funicle  loiiger  than 
second. 

Postrum  wider  than  long. 
Elytra  wider  at  middle  than  at 

ijase 
Elytra   parallel-sided  to  beyond the  middle        ...  ... 

Rostrum  longer  than  wide. 
Clothing  pure  white 
Clothing    more    or    less  varie- 

gated. Narrowest  part  of  i-ostrum  its 
apex Narrowest    part    of  rostrum 
before  its  apex 

hiticollis,  n,  sp. 

Bovilli,  Blackb. 

cinerascens.  Pa  sc. 

speeiosus,  Blackb. ahiindans,  n.  sp. 

ecliiiiatus,  n.  s^p. 
svtvralis,  n.  sp. 

frepichis.  Pase. 

elegans,  n.  sp. 

iisitcrtus.  Lea, 

carinatus.  Lea. 
(  Tafei,  Blackb. 
/  'Darir'ini,  Blackb. 

exilis,  n.  sp. 

ruqicollis,  n.  sp. 

amhlyrhiniis.  n.  sp. 

nireus,  n.  sp. 

sordichis,  n.  sp. 

triliveatiis,  n.  sp. 



TlTlNIA. 

As  with  many  otlicrs  of  Mr.  Pascoo's  ii^onera,  there  is 
really  very  little  to  distinguish  t  ins  genus  from  Ai  ijllorrrufi,  tlio 
sinuation  at  the  base  of  the  prothorax  being  practically  one 
of  degree  only.  T  have  referred  but  one  new  species  to  it,  but 
several  placed  in  M yllocerus  might  have  been  so  referred,  only 
that  their  femora  are  dentate,  and  this  character  (not  that  it 
is  a  very  good  one)  I  have  regarded  as  a  bar  to  the  species 
belonging  to  Tifvnia- 

Tttinia  eremita,  Blackb.,  and  bicolor,  Blackb. 

Specimens  of  both  of  these  species  were  sent  to  me  by 
Mr.  Blackburn  (his  469  and  3945)  ;  the  two  are  very  closely 
allied,  but  appear  to  be  distinct  on  account  of  the  first  joint 
of  the  funicle  being  much  longer  than  the  second  in  eremita 
and  not  much  longer  in  hlcolor :  in  the  former  also  there  is  a 
median  whitish  vitta  on  the  prothorax,  and  that  part  is  more 
parallel-sided. 

In  the  table  Mr.  Blackburn  supjjlies"^  he  divides  the 
genus  into  two  sections  :  — 

"A.      Rostrum  very  narrow  between  the  scrobes." 
''A A.  Rostrum  but  little  narrowed  between  the  scrobes-" 

These  expressions  are  somewhat  misleading,  inasmuch  as 
the  width  of  the  rostrum  between  the  scrobes  is  much  the 

same  in  both  sections  ;!  in  '"A,"  however,  the  rostrum  itself 
is  almost  continuously  narrowed  from  the  base  to  the  apex, 
but  in  "AA"  it  is  narrowed  from  the  base,  and  then  in- 

creases in  width  to  the  apex.  But  the  upper  surface  of  the 
rostrum  bet,ween  the  scrobes  is  greatly  constricted  in  both  sec- 
tions. 

TlTINIA   IGNARTA,  PaSC. 
marnwrafa,  Pasc. 
hefa,  Blackb. 

These  names  appear  to  appertain  to  but  one  species, 
ignaria  having  been  described  from  a  female  with  the  mark- 

ings but  little  pronounced  ;  marniorata  from  a  male  (the  male 
is  always  smaller  than  the  female  in  this  species,  as  in  most, 
if  not  all,  of  the  subfamily).  Icjiiarki  was  described  as  hav- 

ing the  ''head  (the  rostrum  presumably  included)  without  any 
traces  of  lines  or  excavations"  ;  marmorata  as  having  ''capitis 
fronte  rostroqne  in  medio  linea  longltiidinaliter  impressa" 
This  apparent  difference,  however,  was  probably  due  to  the 

*  P.L.S.N.S.W.,  1892,  p.  121. 
t  At  least  ill  Iceta^  tenuis,  and  hrevicollis  of  A,  and  bicolor  a'ld 

eremita  of  A  A  ;  tlie  appearance  of  this  space,  moreover,  varies 
according  to  whether  the  scalets  have  been  abraded  or  not. 



220 

comparative  freshness  of  the  individuals,  as  when  the  head 
and  rostrum  are  densely  squamose  no  line  can  be  seen,  but 
when  at  all  abraded  a  line  can  be  traced- 

The  species  is  a  variable  and  widely  distributed  one,  and 
is  common  on  various  species  of  acacia.  The  elytra  are  some- 

times almost  entirely  pallid,  whilst  in  others  they  are  very 
decidedly  maculate  ;  they  always,  however,  have  rows  of  semi- 
erect  bristles.  The  prothorax  is  usually  supplied  with  three 
infuscate  lines,  occasionally  with  but  two  (it  was  probably 
from  a  female  of  this  form  that  Blackburn  drew  up  his  de- 

scription of  Icdta),  whilst  a  form  is  not  at  all  uncommon  m 
which  the  whole  upper  surface  of  the  prothorax  is  clothed 
with  infuscate  scalas.    The  size  varies  from       to  2  mm. 

In  this  species  (as  in  others  of  the  subfamily)  the  appa- 
rent width  and  shape  of  the  joints  of  the  funicle  differ  accord- 

ing to  whether  they  are  free  or  clogged  with  gum,  and  fresh 
or  abraded. 

On  one  specimen  before  me  the  deciduous  mandibular 
processes  are  present.  They  are  strongly  curved,  not  half 
the  length  of  the  head  and  rostrum  combined,  widest  and 
obtusely  dentate  in  the  middle,  and  of  a  reddish  colour. 

The  species  is  very  close  to  tenuis  and  hrevicollis  (if  these 
are  really  distinct),  but  differs  in  having  the  prothorax  longer 
and  the  elytra  with  semi-erect  bristles. 

Hah. — Victoria:  Grampians,  Ararat,  Melbourne:  JNew 
South  Wales:  Blue  Mountains,  Springwood,  Forest  Reefs; 
Queensland  :  Brisbane. 

TiTINIA  PARVA,  n.  Sp. 

Black,  appendages  (except  middle  of  femora)  reddish. 
Densely  clothea  with  dingy  whitish  and  slaty-brown  scales, 
and  with  sparse,  stout  setae. 

Redd  narrowly  impressed  in  middle,  the  impression  con- 
tinued on  to  rostrum.  Eyes  large,  almost  round.  Rostrum 

gradually  narrowing  to  apex.  Scrobes  short,  deep,  and  ap- 
proximating behind-  Scape  strongly  curved  :  first  joint  of 

funicle  distinctly  longer  than  second.  Froth  ova  r  feebly  trans- 
verse, base  lightly  bisinuate,  sides  lightly  rounded  in  middle. 

FAytra  subparallel  on  basal  two-thirds,  much  wider  than  pro- 
thorax ;  striate-punctate.    Femora  edentate.    Length,  1\  mm. 

Bah. — Victoria  (National  Museum). 
The  smallest  of  the  subfamily  as  yet  recorded  from  Aus- 

tralia. From  igimrm  it  differs  in  being  smaller,  in  the  elytra 
having  the  setae  sparse,  short,  and  scarcely  (usually  not  at  all) 
rising  above  the  general  level  (instead  of  rather  dense  and 
3ub-erect)  ;  the  club  also  is  reddish.  The  prothorax  is  dis- 

tinctly longer  than  in  tenuis  and  hrevicollis. 
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The  white  scaK^s  iii  places  (but  especially  on  tiie  uiidcj- 
surface)  are  vslightly  tiui^ecl  with  i(reeu,  but  tliey  are  nowhere 
shining:  they  clothe  the  head  (on  one  specimen  there  is  a 
broad  median  patch  of  brown  scales  extend in<^  from  tlie  base 
to  between  the  antennoe),  rostrum,  scutellum,  under  surface, 
and  legs:  form  four  lines  on  the  ])rotliorax  (two  median  and 
two  lateral),  and  are  distributed  in  irregular  patches  on  the 
elytra :  on  the  latter  they  cover  from  one-fourth  to  one-half 
of  the  surface,  on  the  prothorax  they  cover  less  than  half.  The 
set^e  are  rather  numerous  on  the  legs  and  antennae,  rather 
sparse  on  the  prothorax,  and  very  sparse  on  the  elytra  :  they 
are  nowhere  dark  in  colour.  The  elytra  to  the  eye  appear 
almost  seriate-punctate,  the  punctures  being  partially  visible, 
but  the  strise  very  indistinct. 

Synomus  .^:kuginosus,  n.  sp. 

Black,  appendages  reaaish.  Densely  clothed  with  golden- 
green  scales  :  abdomen  and  appendages  with  white  scales  (with 
an  occasional  golden  gleam)  and  with  white  setse.  Elytra  with 
long,  stiff,  upright,  whitish  bristles,  prothorax  with  similar 
but  shorter  bristles,  and  still  shorter  ones  on  head- 

Head  large  and  very  feebly  convex.  Eyes  almost  round. 
Rostrum  slightly  diminishing  in  w^dth  from  base  to  apex, 
with  a  narrow,  impressed  line,  which  terminates  posteriorly 
in  a  narrow,  ocular  fovea.  First  joint  of  funicle  distinctly 
longer  than  second.  Hroflinmcr  strongly  transverse,  base 
strongly  bisinuate,  sides  lightly  rounded.  ScuteUum  minute. 
Elytra  ovate,  widest  at  about  the  middle,  at  base  closely  ap- 

plied to  and  no  wider  than  prothorax  :  striate  punctate-  Fe- 
111  ora  minutely  dentate.    Length,  4^  mm. 

Hah, — Queensland:  Chillagoe  (C.  French). 
On  both  specimens  before  me  several  obscure  patches  of 

greyish  scales  are  to  be  seen  on  the  prothorax  and  elytra,  but 
these  may  be  due  to  an  oily  exudation.  The  elytra  appear  to 
be  rather  finely  striate  only,  but  on  abrasion  fairly  large 
punctures  are  exposed.  The  green  scales  will  readily  dis- 

tinguish it  from  cephalotes. 
The  elytra  at  the  base  no  wider  than  the  prothorax  f  is 

practically  the  only  character  Pascoe  gave  as  distinguishing 
Sijnomiis  from  Mijllocerv^ ,  but  it  appears  to  be  a  very  good 

*  These  are  the  only  ones  that  are  even  partially  visible,  all 
the  punctures  on  the  prothoi'ax  and  elsewhere  being  quite  con- cealed. 

t  This  is  due  to  the  narrowing  of  the  elytra  to  the  base,  the 
prothorax  being  normal  ;  in  .several  species  of  yiyllocerv.'i  the 
elytra  at  the  base  are  no  wider  (in  one  .species  they  are  narrower) 
than  the  prothorax,  but  this  is  due  to  the  hind  margins  of  the 
prothorax  being  widened  out  to  the  base. 
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one,  and,  as  in  other  genera  having  similar  elytra,  these  are 
partially  soldered  together,  and  the  wings  are  rudimentary. 

HOM^OTRACHELUS. 

Although  this  genus*  was  referred  by  Faust  to  the  7V//?//- 
mecides,  it  appears  to  me  to  belong  to  the  same  subfamily  as 

cerus,  despite  its  short  scape  :  the  side  pieces  of  the 
meso-  and  meta-sternum  to  which  (and  with  justice)  so  much 
importance  was  attached  by  Leconte,  are  identical  in  both 
genera,  and,  in  fact,  were  the  antennae  removed,  there  would 
be  nothing  to  prevent  the  species  of  it  being  referred  to  M yllo- 
cerus  itself. 

HOM.EOTRACHELrS  TRI CARINATU S ,   11.  Sp. 
Black,  appendages  reddish  :  apical  sides  of  elytra  ob- 

scurely diluted  with  red.  Densely  clothed  with  scales — 
white  on  the  under  surface  and  legs,  greyish-white  on  upper 
surface  :  elytra  and  abdomen  in  addition  witih  subsetose 
scales,  but  which  do  not  (or  but  seldom)  rise  above  the  gene- 

ral level. 

Head  distinctly  impressed  between  eyes  ;  these  large  and 
suboval.  Rostrum  the  length  of  head,  sides  parallel  and  al- 

most vertical,  sides  and  middle  carinate,  the  median  carina 
bifurcate  in  front,  terminated  posteriorly  m  ocular  fovea.! 
Two  basal  joints  of  funicle  of  equal  length,  and  combined 
slightly  longer  than  scape.  Proihora.r  moderately  trans- 

verse, base  not  much  wider  than  ajDex,  sides  moderately 
rounded.  Scut ellum  subtriangular.  hJli/fra  much  wider  than 
prothorax,  each  strongly  rounded  at  base,  striate-puiictate, 
the  punctures  large,  subapproximate  and  subquadrate,  but 
more  or  less  concealed.  Femora  unarmed,  the  hind  pair 
glabrous  internally.    Length,  6-6^  mm. 

Uah. — Queensland:  Port  Denison  (Macleay  Museum). 
The  prothorax,  although  almost  truncate  at  the  base, 

appears  to  be  rather  strongly  bisinuate  ;  as  in  others  of  the 
genus  the  ocular  lobes  are  absent,  but  their  positions  are 
marked  by  small  patches  of  long  yellowish  setae.  The  punc- 

tures are  everywhere  more  or  less  concealed,  but  those  on 
the  head  and  prothorax  are  evidently  rather  coarse  :  those  on 
the  elytra  appear  to  be  large,  oblong,  and  black,  but  when 
the  scales  have  been  abraded  appear  of  different  shaj^e  and 

*  I  cannot  be  mistaken  as  to  its  identification,  as  I  haA'e  four 

specimens  agreeing  with  the  description  of  77.  an  strain  s'trr,  and one  of  which  was  sent  to  me  with  tlie  name  by  the  late  Herr  .J. 
Faust  himself. 

"t  The  expression  "ocular  fovea"  refers  to  the  impre.^sion which  exists  between  the  eyes  in  almost  all  weevils,  and  Avhich 
appears  to  correspond  with  the  clypeal  suture  of  other  beetles. 
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mucli  hirjier.  In  yoiieral  out  lino  it  a  ppioaclir.s  A  imtrfiJdsia-, 
but  the  rlothinsf  is  more  unifortii,  and  tho  olytral  pujicturcs 
are  larger. 

SUB-FA  M  I  L Y  (!K  YPT(  )RI  I YNCI 1 1 DES. 

LyBuEBA  ACl.TrcOSTA,   n.  S}). 
Male-  Red,  club  iiifuscate  :  base  of  rostrum,  sterna,  and 

abdomen  black.  Clothed  with  bright  red,  variegated  with 
stramineous  scales  :  on  prothorax  the  ])aler  scales  form  a  short 
median  and  distinct  lateral  stripes,  on  the  elytra  they  are 
condensed  into  numerous  small  spots,  whicli  become  more  or 
less  fasciate  in  arrangement.  Under  surface  with  pale 
scales  ;  head  with  red  scales  continued  to  near  antennae. 

Eyp,''  separated  the  width  of  rostrum  at  base.  Rostrum 
long,  moderately  curved,  thin,  parallel-sided  to  antennse, 
thence  slightly  (but  noticeably)  decreasing  in  width  and 
depth  to  apex  :  rather  strongly  punctate,  punctures  behind 
antennee  partially  concealed,  but  leaving  three  acute  costal. 
Scape  inserted  one-third  from  apex,  shorter  than  funicle. 
Proihord.r  moderately  transverse,  apex  more  than  half  the 
width  of  base^  with  dense,  jjartially-concealed  punctures, 
ScufeUiini  round  and  punctate-  FAytra  subcordate,  each 
gently  rounded  at  base,  shoulders  gently  rounded ;  striate- 
punctate,  punctures  partially  concealed  ;  interstices  regular, 
much  wider  than  punctures.  M (^:^oxttrii(il  plate  semi-circular, 
feebly  depressed.  Abdomen  densely  and  shallowly  punctate, 
third  and  fourth  segments  straight,  their  combined  lengtli 
more  than  that  of  second  and  much  more  than  that  of  fifth. 

Femora  acutely  dentate.  Length,  4  :  rostrum,  1.=^  :  width, 
2i  mm. 

Female  differs  in  having  the  derm  entirely  red,  the  ros- 
trum slightly  longer,  more  noticeably  curved,  feebly  punc- 

tate, shining,  gently  decreasing  in  width  from  base  to  apex  and 
clothed  only  at  base :  the  antennje  inserted  less  close  to 
apex,  and  the  eyes  larger  and  less  prominent. 

Hah. — South  Australia  (Macleay  Museum). 
Allied  to  wajorina,  but  the  rostrum  different  in  both 

sexes- 
Melanterius  iMPOLiTus,  Lea- 

I  have  to  thank  the  Rev.  T.  Blackburn  for  calling  my 
attention  to  a  mistake  made  by  me  in  regard  to  this  species. 

In  my  table  it  is  included  amongst  those  having  ''interstices 
raised  posteriorly,"  and  in  the  description  I  say  (quite  cor- 

rectly),  'elytra  nowhere  ridged." 
Melantertus  costipennis,  n.  sp. 

Piceous-black  :  head,  legs,  and  rostrum  piceous-red,  an- 
tennae and  elytra  somewhat  paler.    Clothed  with  moderately 



224 

elongate  scales,  varying  on  different  specimens  from  a  strami- 
neous yellow  to  an  ochreous  red  :  protliorax  with  a  basal  spot 

and  two  sublateral  stripes :  elytra  with  numerous  distinct 
spots  of  scales,  the  interspaces  with  small  and  obscure  sooty 
scales.    Metasterna]  episterna  each  with  a  distinct  row. 

Head  densely  punctate  ;  ocular  fovea  distinct  :  eyes 
ovate,  separation  less  than  width  of  rostrum  at  base.  Ros- 

trum feebly  curved,  sides  very  feebly  incurved  to  middle ; 
male  densely  and  strongly  punctate,  punctures  leaving  hve 
irregular  ridges  to  aiitennge  ;  female  less  coarsely  punctate, 
and  with  only  the  median  ridge  moderately  distinct.  Scape 
the  length  of  funicle  :  in  male  inserted  one-third  from  apex  ; 
in  female  two-fifths.  V roi  novo  r  strongly  transverse,  densely 
punctate,  punctures  in  places  feebly  confluent,  with  or  with- 

out a  feeble  median  line.  Sruttfhnn  oblong-ovate.  1-jl.yira 
about  once  and  one-third  the  width  of  and  more  than  twice 
the  length  of  protliorax  ;  shoulders  oblique  :  seriate-punctate, 
punctures  suboblong,  feebly  connected  ;  interstices  much 
wider  than  punctures,  the  third,  fifth,  and  seventh  acutely 
raised,  the  ridges  shining.  MemHernnl  plate  moderately 
transverse,  depressed,  and  feebly  concave.  Metasternum 
rather  densely  punctate,  the  episterna  each  with  a  single  row 
of  punctures-  Abdomen  with  moderately  larg^e  and  shallow 
punctures  on  first  segment,  smaller  and  sparser  on  second, 
smaller  and  dense  on  fifth  :  third  and  fourth  combined,  slightly 
longer  than  second,  each  with  a  single  row  of  punctures. 
Legs  moderately  long  ;  femora  rather  strongly  dentate  :  pos- 

terior tibiae  with  punctures  in  feeble  series.  Length,  6  (vix.)  : 
rostrum,  1^^  :  width,  3  ;  variation  in  length,  4i-6|  mm. 

Hah. — Tasmania:  Launceston  (A.  Simson),  Hobart  (H. 
H.  D.  Griffith,  in  Acacia  galls:  A.  M.  Lea,  under  bark). 

May  be  distinguished  from  all  previously  described  species 
by  the  alternate  interstices  of  the  elytra  being  triangularly 
raised  to  the  base,  with  the  ridges  shining  :  for/fIi/.<  -has  the 
alternate  interstices  raised,  but  not  triangularly,  nor  are  they 
shining  ;  ahcrrans  has  somewhat  similar  interstices,  but  the 
ridges  are  not  continued  to  the  base,  and  the  antennae  are 
very  different:  vinosvs  has  all  the  interstices  raised  and  the 
eyes  widely  separated. 

POROPTERUS  NODOSUS,   U.  Sp. 

Moderately  densely  clothed  with  greyish-brown  and  small 
but  moderately  long  scales,  becoming  ochreous-brown  on  un- 

der surface,  base  of  head  and  base  of  prothorax.  Ciliation  of 
ocular  lobes  very  distinct,  even  with  head  in  position. 

Convex.  TJcacl  with  the  ocular  fovea  rather  large  and 

deep:  eyes  finely  faceted-  Rostrum  with  moderatelv  dense 
subseriate  punctures.    Funicle   slightly    longer   than  scape, 
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first  joint  slightly  longer  than  second.  V mt h (>r<i.r  sliglitly  Irans- 
verse,  sides  rounded,  constriction  continued  across  summit, 
across  middle  a  series  of  four  moderately  large  and  very  dis- 

tinct tubercles,  a  subobsolete  one  on  each  side  of  apex  ;  with 
ratlier  numerous  large,  glossy  granules  ;  median  line  without 
granules,  but  with  a  feeble  ridge  anteriorly.  Srufelhtm  sub- 
triangular,  distinct  Elytra  ovate,  about  thrice  the  length 
and  at  widest  about  once  and  one-half  the  width  of  pio- 
thorax ;  interstices  with  numerous  small  and  moderately 
large  glossy  granules,  and  with  about  five  or  six  small 
tubercles  on  each  side  ;  each  side  at  summit  of  posterior  decli- 

vity with  a  large  subcorneal  tubercle  ;  each  side  of  apex  witli  a 
moderately  distinct  one.  Abdomen  with  second-fourtli  seg- 

ments scarcely  depressed,  and  at  a  glance  appearing  almost 
equal  in  length,  but  the  second  encroaches  on  the  first.  T^Cf/s 
long  and  rather  thin  :  posterior  femora  extending  to  apex  of 
elytra;  third  tarsal  joint  wide.  Length,  15;  rostrum,  4; 
width,  7  mm- 

Bah. — Tasmania  (type  in  Mr.  A.  Simson's  collection). 
A  very  distinct  species,  belonging  to  the  sifccisi/s  groai). 

Each  elytron  has  the  third  interstice  subtuberculate  at  base, 
and  with  two  moderately  distinct  tubercles  between  the  base 
and  the  large  tubercle,  this  is  obsoletely  granulate  and  out- 

wardly directed. 

POROPTERUS  RHYTICEPHALUS,  n.  Sp- 
Rather  sparsely  clothed  with  small  scales,  each  puncture 

containing  a  distinct  scale  ;  tubercles  feebly  setose. 
Strongly  convex,  subcylindrical.  Head  and  rostrum 

roughly  punctate  :  eyes  finely  faceted  :  ocular  fovea  rather 
large.  Antennae  black  ;  funicle  longer  than  scape,  its  second 

joint  longer  than  first.  J'rotiLorax  moderately  transverse, 
sides  rounded ;  constriction  irregularly  continuous  across  sum- 

mit ;  with  numerous  granules  ;  across  middle  a  series  of  four 
large  rounded  punctate  granules  ;  with  a  distinct  media?! 
carina,  which  terminates  before  base  and  apex.  Scut  ell  mn 
subtriangular.  Elytra  oblong-ovate,  not  much  wider  than 
prothorax,  and  more  than  twice  as  long  ;  with  moderately 
large,  round  punctures,  and  with  numerous  subtubercular 
elevations  ;  second  interstice  with  two  tubercles  of  moderate 
size  ;  one  near  base  round  and  slightly  larger  than  those  on 
prothorax,  the  other  just  beyond  middle,  suboblong,  and  smal- 

ler ;  each  side  near  summit  of  posterior  declivity  with  a  large, 
obtusely  conical  tubercle;  apex  without  tubercles-  Abdomen 
with  third  and  fourth  segments  depressed  below  second  and 
just  perceptibly  below  fifth.  Jjeqa  moderately  long  and  thin  : 
posterior  femora  just  passing  elytra.  Length,  9 J  ;  rostrum, 
2 J  ;  width,  4  mm. 

K 
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11  ah, — Queensland  (Australian  Museum). 
A  very  distinct  species  belonging  to  the  succisus  group. 

The  (two)  specimens  under  examination  are  probably  partially 
abraded,  but  as  the  species  is  very  distinct  I  have  not  hesi- 

tated to  describe  them.  The  seventh  elytral  interstice  is 
moderately  distinctly  ridged  in  middle,  so  that  it  causes  an 
appearance  of  a  slight  epipleural  fold-  Compared  with  succi- 

sus it  differs  in  being  considerably  narrower,  the  elytra  with 
less  numerous  tuberosities,  the  subapical  tubercles  larger  and 
rounded  and  by  the  conjointly  rounded  apex. 

POROPTERUS  LISTRODERES,  U.  Sp. 

Moderately  densely  clothed  with  stout  brownish  scales, 
prothorax  with  a  very  distinct  complete  border  of  paler 
scales,  and  which  is  continued  on  sides  of  elytra  to  apex,  but 
decidedly  incurved  at  basal  third. 

Flattened,  subelliptic.  Head  flat;  ocular  fovea  indis- 
tinct :  eyes  finely  faceted.  Rostrum  rather  short  and  stout, 

increasing  in  width  to  apex  ;  muzzle  moderately  densely  punc- 
tate. Funicle  slightly  longer  than  scape,  second  joint  much 

longer  than  first-  Prot iiorax  flat,  sides  moderately  round, 
strongly  narrowed  towards  apex,  apex  feebly  bifurcate. 
Elytra  not  much  wider  than  prothorax,  and  scarcely  twice  as 
long  :  base  strongly  bisinuate  :  with  series  of  large,  shallow 
punctures,  more  regular  on  sides  than  on  disc ;  the  spaces 
between  the  punctures  often  tuberculiform,  and  with  small, 
shining  granules,  second  interstice  near  apex  with  a  subconi- 
cal  tubercle,  apex  itself  without  tubercles.  Ahdoweu  with 
the  third  and  fourth  segments  below  level  of  second,  but  not 
of  fifth.  Legs  moderately  long  ;  posterior  femora  extending 
to  apex  of  elytra  ;  third  tarsal  joint  moderately  wide.  Length, 
11  ;  rostrum,  2 J  ;  width,  5  mm. 

Hah. — Queensland  :  Mount  Dryander  (A.  Simson). 
The  very  distinct  pale  lateral  markings  of  the  prothorax 

and  elytra  will  readily  distinguish  this  species  ;  it  belongs  to 
the  exitiosus  group.  The  tubercles  on  the  posterior  declivity 
are  rather  small,  and  are  indistinct  when  viewed  from  above, 
but  they  are  very  distinct  from  the  sides. 

POROPTERUS   LONGIPES,   U.  Sp. 

Moderately  densely  clothed  with  muddy-brown  scales,  in- 
terspersed (especially  on  legs)  with  rather  long  blackish  setae 

and  with  stouter  scales,  on  the  elytra  these  form  a  feeble 
fascicle  on  each  side  at  summit  of  posterior  declivity. 

Strongly  convex.  Head  with  punctures  concealed  by 
clothing  :  ocular  fovea  moderately  large  ;  eyes  finely  faceted. 
Rostrum  long,  thin,  moderately  strongly  curved  :  basal  por- 

tion coarsely,  elsewhere  finely  (very  finely  in  female)  punc- 
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tate  ;  with  a  feeble  median  ridge  continued  to  near  antennae- 
Scape  inserted  two-fiftlis  from  apex  of  rostrum,  almost  the 
length  of  funicle ;  second  joint  of  the  latter  almost  twice  the 
length  of  the  first.  Vrothornj  slightly  transverse,  subglobu- 
lar  ;  without  punctures  or  tubercles.-  Ehjivd  ovate-cordate, 
widest  at  about  one-third  from  base,  less  than  thrice  the 
length  of  prothorax,  without  tubercles  ;  with  series  of  mode- 

rately large  (large  at  sides)  punctures,  which  are  partially 
concealed  by  clothing.  Abdomen  with  third  and  fourth  seg- 

ments not  depressed,  their  combined  length  equal  to  that 
second  or  fifth  ;  without  large  punctures  except  for  a  curved 
row  on  intercoxal  process,  and  which,  around  the  coxae,  be- 

come compressed  into  a  distinct  groove.  unusually 
long  and  thin  :  posterior  femora  passing  elytra  :  third  tarsal 
joint  wide.      Length,  8^^  ;  rostrum,  2^  ;  width,  4  mm. 

Hah. — Queensland:  Cairns  (George  Masters). 
Belongs  to  the  varico><vs  group,  but  is,  nevertheless,  a 

distinct  species,  and  is  not  close  to  any  known  to  me- 

POROPTERUS  CAVERNOSUS,  n.  sp. 

Densely  clothed  with  stout,  suberect  brownish  scales  al- 
most uniform  in  size  and  colour  throughout,  except  that  on 

the  legs  they  are  feebly  variegated  ;  on  the  elytra  they  are 
most  numerous  on  the  alternate  interstices,  but  even  there  are 
less  dense  than  on  the  prothorax. 

Strongly  convex.  Punctures  of  limd  and  rostrum  en- 
tirely concealed,  but  evidently  very  coarse ;  eyes  coarsely 

faceted.  Rostrum  noticeably  incurved  to  middle.  Scape 
inserted  almost  in  exact  middle  of  rostrum,  much  shorter  than 
funicle  ;  second  joint  of  the  latter  much  longer  than  first,  third 
joint  almost  as  long  as  two  following  combined,  none  trans- 

verse. Protliorax  as  long  as  wide,  or  slightly  longer  than 
wide,  sides  rounded :  densely  and  coarsely  punctate,  punc- 

tures entirely  concealed.  Elyivd  elliptic-ovate ;  decidedly 
raised  above,  scarcely  twice  the  length  of  and  once  and  one- 
half  the  width  of  prothorax  ;  with  nine  series  of  large,  regu- 

lar foveiform  punctures  ;  the  interstices  narrow,  not  much  wider 
than  the  transverse  ridges  between  puncture  and  puncture- 
Abdomen  without  distinct  punctures,  third  and  fourth  seg- 

ments combined  slightly  shorter  than  second.  l^^u^  moae- 
rately  long ;  posterior  femora  extending  to  apex  of  elytra ; 
third  tarsal  joint  moderately  wide.  Length,  6^  :  rostrum, 
1|  ;  width,  3  mm. 

Hah. — Queensland:  Cairns  (Macleay  Museum). 
Belongs  to  the  varicosus  group,  and  with  an  outline  some- 

what similar  to  that  of  the  preceding  species  ;  from  which, 
however,  it  totally  differs  in  the  punctures  and  legs  ;  of  the 
described  species  it  is  perhaps  closer  to  rrassicorn/s  than  to 

k2 
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any  other,  but  is  abundantly  distinct  from  it  on  account  of 
the  absence  of  large  abdominal  punctures  (one  specimen  has 
been  abraded  to  make  sure  of  this  point),  and  by  the  differ- 

ent punctures  of  elytra- 

POROPTERUS  FOVEATUS,  U.  Sp. 
Densely  clothed  with  ruddy  brown  scales,  interspersed 

with  numerous  long  suberect  or  erect  spathulate  scales,  which 
are  very  numerous  on  legs,  and  even  appear  on  the  apex  of 
the  scape. 

Strongly  convex.  Punctures  of  head  and  rostrum  con- 
cealed, but  evidently  coarse.  Scape  inserted  slightly  nearer 

base  than  apex  of  rostrum,  stout,  subclavate,  considerably 
shorter  than  funicle  ;  the  latter  with  the  second  joint  very 
slightly  (if  at  all)  longer  than  first,  third  strongly,  fourth- 
sixth  moderately  strongly,  seventh  feebly  transverse.  Pro- 

fit orax  and  elytra  much  as  in  the  preceding  species,  but  the 
former  with  a  feeble  median  ridge  and  much  larger  punc- 

tures, the  latter  with  a  feeble  projection  at  base  of  third  in- 
terstice, and  with  very  much  larger  and  less  numerous  punc- 

tures or  foveae.  Ahdonien  with  a  few  large  punctures  on  the 
two  basal  and  on  the  apical  segments,  third  and  fourth  com- 

bined considerably  shorter  than  second  or  fifth.  Legs  mode- 
rately stout ;  posterior  femora  terminated  before  apex  of 

elytra  ;  third  tarsal  joint  moderately  wide.  Length,  5 J ; 
rostrum,  1|  ;  width,  2^  mm- 

//rt6.--New  South  Wales  (J.  Faust). 
The  shape  is  much  the  same  as  in  the  preceding  species, 

but  the  elytral  foveae  are  almost  twice  as  large  as  they  are 
even  in  that  species,  and  are  very  much  larger  than  in  any 
other  member  of  the  vnricosKs  group.  The  brevity  of  the 
third  joint  of  the  funicle  is  very  unusual.  The  eyes  are  very 
coarsely  faceted- 

POROPTERUS  INUSITATUS,  U.  Sp. 

Sparsely  clothed  with  small  brown  scales ;  prothorax  with 
four  fascicles  transversely  placed  in  middle,  apex  feebly  bi- 

furcate, each  puncture  with  an  elongate  scale ;  elytra  with 
tlie  alternate  interstices  moderately  densely  clothed,  the  third 
with  a  feeble,  dark  fascia  beyond  middle,  suture  posteriorly 
with  similar  scales,  but  scarcely  fasciculate.  Under  surface 
moderately  densely,  the  legs,  head,  and  rostrum  densely  squa- 
mose. 

Strongly  convex.  Head  and  rostrum  roughly  punctate  : 
eyes  moderately  coarsely  faceted.  Rostrum  moderately  long, 
noticeably  increasing  in  width  to  apex.  Scape  inserted  three- 
sevenths  from  apex,  shorter  than  funicle  ;  second  joint  of  the 
latter  considerably  longer  tnan  first,  the  others  slightly  longer 



229 

tuan  wide.  I'rof hdni.r  as  loii«^-  as  wide,  sides  I'ouiided,  con- 
striction deep,  and  not  quite  continuous;  with  four  tubercles 

transversely  placed  in  middle,  of  which  the  two  median  only 
are  moderately  distinct  ;  with  I'atiier  large  round  punctures 
somewhat  irregular  in  size  and  very  irregularly  distributed, 
but  more  numerous  at  base  tnan  elsewhere.  lUytvd  ovate, 
moderately  long,  more  than  twice  the  length  of  prothorax, 
widest  at  basal  third  :  with  series  of  large  punctures,  becom- 

ing foveai  on  sides  and  very  small  on  posterior  declivity  : 
without  distinct  tubercles.  Abdomen  with  a  few  large  punc- 

tures (not  foveate,  however),  on  the  two  basal  and  the  api- 
cal segments  ;  third  and  fourth  combined  slightly  shorter  than 

second  or  fifth.  Legs  moderately  long;  posterior  femora  ter- 
minated before  apex  of  elytra  ;  third  tarsal  joint  wide. 

Length,  8t\  ;  rostrum,  2|  :  width,  4  (vix.),  mm. 
Hah. — E.  Australia  (Horace  W.  Brown). 
Belongs  to  the  varicosus  group,  from  all  the  members  of 

which  it  may  be  distinguished  by  tlie  exposed,  and  irregular 
prothoracic  punctures.  On  a  glance  the  clothing  appears  as 
if  partially  abraded,  but  I  am  convinced  that  the  specimen 
described  (which  was  taken  at  Orange,  in  New  South  Wales, 
or  Rockhampton,  in  Queensland),  is  in  perfect  preservation. 

POROPTERUS  LISSORHINUS,  n.  Sp. 

Densely  clothed  with  stout  sooty  and  sooty-brown  scales, 
rather  paler  on  head  and  under  surface  than  elsewhere  ;  pro- 
thoracic  scales  stouter  and  less  numerous  than  those  on.  elytra; 
prothorax  with  six  feeble  fascicles  ;  four  across  middle,  and 
two  at  apex  ;  elytra  with  eight  moderately  distinct  fascicles 
(on  the  third  and  fifth  interstices)  forming  two  distinct  trans- 

verse series  ;  one  near  base  and  one  at  summit  of  posterior 
declivity. 

Moderately  convex,  subelliptic.  Head  with  punctures 
entirely  concealed  by  clothing  ;  eyes  finely  faceted.  Rostrum 
long,  thin,  rather  strongly  convex ;  base  and  sides  behind 
antennae  coarsely  punctate  ;  elsewhere  shining  and  very  sparsely 
and  finely  punctate.  Scape  inserted  slightly  nearer  base  tlian 
apex  of  rostrum,  half  the  length  of  funicle  and  club  com- 

bined ;  second  joint  of  funicle  slightly  longer  than  first,  the 
others  transverse.  Prothorar  and.  elytra  much  as  in  hituher- 
culatu8,  but  the  former  without  carina.  Abdomen  densely 
and  regularly  punctate,  punctures  indistinct,  but  each  carry- 

ing a  large  scale ;  third  and  fourth  segments  combined  slightly 
longer  than  second  or  fifth.  Legs  moderately  long  :  posterior 
femora  terminated  before  apex  of  abdomen  ;  third  tarsal  joint 
wide.    Length,  7  ;  rostrum,  2| ;  width,  3^  mm. 

Hah—l<^ew  South  Wales  T  Mount  Kosciusko  (J.  J.  Flet- 
cher). 
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In  appearance  this  species  strongly  resembles  hituhemi- 
latus,  and  it  is  remarkable  that  the  two  should  have  exactly' 
similar  tubercles  at  the  base  of  the  elytra  ;  the  facets  of  the 
eye,  however,  are  very  much  finer  (less  than  half  the  size) 
than  in  that  species,  and  forbid  its  being  regarded  as  a  variety. 
Many  of  the  prothoracic  and  abdominal  scales  appear  to  be 
conical  in  shape. 

POROPTERUS  RUBUS,  PaSC. 

Two  specimens,  from  Cairns,  appear  to  represent  a 
variety  of  this  species.  They  differ  from  typical  specimens  m 
having  the  clothing  longer  and  denser,  the  apex  of  the  elytra 
very  obtusely  mucronate,  and  all  the  tubercles  more  obtuse  ; 
of  the  sutural  tubercles  the  second  is  almost  obsolete,  being 
transformed  into  a  feeble  ridge. 

Decilaus  apicatus,  n.  sp. 

Densely  clothed  with  large  soft  scales,  varying  from  a 
dingy  white  to  sooty  brown,  and  causing  the  upper  surface  to 
appear  speckled.  Under  surface  with  longer  dingy-whitish 
scales ;  pectoral  canal  densely  squamose. 

Head  indistinctly  but  evidently  coarsely  punctate.  Ros- 
trum stout ;  coarsely  punctate,  punctures  irregular  in  front  of 

antennae,  behind  them  evidently  in  seven  rows,  the  lateral 
row  very  distinct.  Scape  stout,  almost  the  length  of  funicle, 
inserted  close  to  apex.  Proikorax  (by  measurement)  sKgntiy 
longer  than  wide,  with  moderately  large,  round,  shallow  punc- 

tures, which  are  entirely  concealed.  Elytra  oblong-cordate, 
scarcely  twice  the  length  of  protnorax,  striate-puiictate,  both 
striae  and  punctures  entirely  concealed,  punctures  moderately 
large,  but  not  as  wide  as  interstices,  these  flat  and  punctate. 
A  hdomen  with  the  punctures  almost  entirely  concealed.  An- 

terior tihio'.  at  apex  with  a  glabrous,  outwardly  rounded,  and 
obliquely  flattened  plate,  from  which  the  terminal  hook  pro- 

ceeds.   Length,  5  ;  rostrum,  IJ  ;  width,  2^,  mm. 

Tlah. — -South  Australia:  Eyre's  Peninsula  (Rev.  T.  Black- 
burn, No.  1492). 

The  anterior  tibias  are  very  peculiar.  The  margins  of 
the  elytra  in  the  vicinity  of  the  abdomen  are  perfectly  gla- 

brous in  the  (two)  specimens  under  examination,  this  char- 
acter being  invisible  from  above  ;  it  does  not  appear  to  be  due 

to  abrasion.  Each  puncture  of  the  rostrum  behind  the 
antenucg  contains  a  large  scale,  which  entirely  conceals  it.  but 
as  the  scales  can  be  traced  in  seven  rows  the  punctures  are 
probably  also  in  rows. 

Decilaus  squamipennis,  n.  sp. 
Protliorax  with  three  feeble  whitish  lines,  each  puncture 

containing  a  scale,  the  majority  of  which  are  dingy  brown,  and 
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do  not  rise  to  the  <^oii(M-al  lovol  :  elytra  densely  elotlied  with 
soft  pale  brownish  seah^s  and  witli  paler  s(;ales,  giving  tiie 
surfaee  a  sligiitly  speekled  appearance.  Under  surface  and 
legs  with  brown isli -grey  scales  :  head  (except  between  eyes), 
rostrum,  and  pectoral  canal  sparsely  squamose. 

Head  transversely  impressed,  and  with  coarse  punctur'^\s 
between  eyes,  with  smaller  ^but  not  fine)  and  almost  regu- 

lar punctures  elsewhere.  Rostrum  moderately  long  ;  not  very 
coarsely  punctate,  punctures  forming  four  distinct  rows. 
Scape  inserted  two-fifths  from  apex,  much  shorter  tlian 
funicle.  l^rotliora.r  transverse,  with  dense,  moderately  large, 
round,  clearly  cut  punctures,  which  are  larger  on  flanks  and 
smaller  on  apex  than  elsewhere  ;  with  or  without  a  feeble  median 
line.  Elytra  subcordate,  outline  almost  continuous  with  that 
of  prothorax  :  striate-punctate,  punctures  moderately  large, 
subquadrate,  only  partially  concealed  ;  interstices  feebly  con- 

vex, much  wider  than  punctures,  themselves  rather  densely 
punctate.  Two  basal  segments  of  ahdomen^  with  punctures 
which  are  but  little  smaller  man  those  on  prothorax.  An- 

terior femora  feebly  dentate.  Length,  4  :  rostrum,  1^  : 
width,  2  mm. 

Tlah. — Australia  (J.  Faust);  Queensland.  Gaynaah 
(Macleay  and  Australian  Museums). 

The  dentition  of  the  femora  is  more  of  the  nature  of  a 
slight  lateral  extension  of  the  ridge  bordering  the  groove  (as 
in  molurh),  rather  than  distinct  teeth.  The  difference  in  the 
clothing  of  the  prothorax  and  elytra  is  very  pronounced.  Six 
specimens  have  a  distinct  transverse  wnitish  spot  on  each  side 
of  elytra  at  summit  of  posterior  declivity,  on  a  seventh  these 
spots  are  continued  (running  parallel  with  suture)  almost  to 
apex,  on  an  eighth  they  are  not  traceable. 

Decilaus  cuniculosus,  n.  sp. 

Clothed  with  greyish-white  scales,  on  the  prothorax  long 
and  setose,  and  each  arising  from  a  puncture,  on  the  elytra 
softer,  and  rounded  and  densely  clothing  the  interstices,  each 
puncture  with  a  thin,  indistinct  scale.  Under  surface  and 
legs  with  moderately  elongate,  almost  white  scales  :  metaster- 
num  with  very  thin  setose  scales  :  pectoral  canal  moderately 
squamose  ;  head  and  rostrum  with  similar  scales  to  those  on 
elytra. 

Head  coarsely  and  irregularly  punctate.  Rostrum  moae- 
rately  stout,  coarsely  punctate,  punctures  more  or  less  seriate 
in  arrangement,  and  leaving  a  distinct  impressed  median 
space.  Scape  inserted  two-fifths  from  apex,  the  length  of  the 
four  following  joints;  of  these  the  first  is  longer  than  the 

second.  L'rothora.t  moderately  transverse,  with  dense,  coarse, 
round  punctures.    Liyfra  subcordate,  seriate-punctate,  punc- 
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tures  moderately  large,  oblong  or  suboblong,  sometimes  with 
slightly  wrinkled  walls:  interstices  not  separately  convex, 
much  wider  (at  base  not  much  wider)  than  punctures,  .4  6- 
domen  irregularly  punctate,  the  punctures  of  the  two  basal 
segments  never  very  large,  and  not  very  dense,  a  few  larger 
than  the  others  on  second  ;  third  and  fourth  each  with  a 
single  row  of  squamose  punctures.  Length,  5  ;  rostrum,  H  ; 
width,  2J  mm. 

South  Australia  (Rev.  T.  Blackburn,  No.  1493). 
The  prothoracic  punctures  are  fully  as  large  as  in  fornwi- 

nosus,  but  those  on  the  elytra  are  very  much  smaller  than  in 
that  species.  The  clothing  of  the  under  surface  shows  a 
slight  approach  to  that  of  auricomus  and  tihiolis.  Mr. 
Blackburn  informed  me  that  the  specimens  described  were 
probably  taken  near  Adelaide. 

Decilaus  irrasus,  n.  sp. 

Sparsely  and  irregularly  clothed  with  brown  and  w^iitish 
scales,  forming  in  places  indistinct  spots.  Sterna  and  basal 
segments  of  abdomen  with  elongate  whitish  scales  :  pectoral 
canal  almost  glabrous. 

Head  densely  and  coarsely  punctate.  Rostrum  mode- 
rately stout,  sides  feebly  incurved  to  middle ;  coarsely  punc- 

tate, punctures  subseriate  in  arrangement  between  antennae  and 
base.  Scape  inserted  three-sevenths  from  apex,  the  length  of 
five  following  joints  ;  of  these  the  first  is  noticeably  longer 
than  the  second.  Prothora  r  moderately  transverse,  basal 
two-thirds  almost  parallel  sided,  with  rather  large,  round, 
clearly-cut  punctures,  which  become  smaller  towards  apex. 
Elytra  oblong-cordate,  base  almost  truncate ;  seriate-punc- 

tate, punctures  moderately  large,  deep,  oblong,  or  suboblong  : 
interstices  not  separately  convex,  narrower  than  punctures  and 
rather  coarsely  punctate.  Ahdovten  with  the  two  basal  and 
the  apical  segment  irregularly  but  not  densely  punctate ; 

some  of  the  punctures  rather  large.  Length,  '6^  \  rostrum, 
IJ  ;  width,  1-^  mm. 

Hah. — Queensland  (Australian  Museum). 
The  prothoracic  punctures  are  about  the  size  that  they 

are  in  distans,  but  those  on  the  elytra  are  considerably 
larger. 

Decilaus  auricomus,  n.  sp. 

Clothed  with  pale  fawn-coloured  and  whitish  scales  :  pro- 
thorax  with  three  feeble  lines  of  rather  stout  elongate  scales  ; 
elytra  not  very  densely  clothed  with  soft,  almost  round  scales, 
a  few  of  which  are  of  an  almost  pearly  whiteness.  Middle  of 
metasternum  and  two  basal  segments  of  abdomen  and  the 
four  posterior  coxge  with  long,  slightly  curved,  golden  sette  or 
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hair:  pectoral  canal  almost  glabrous;  lc^^s  and  licad  densely 
clothed,  the  scales  feebly  variegated. 

U r<t(l  and  rostrum  coarsely  and  irregularly  [)unctate, 
punctures  on  the  latter  scarcely  seriate  in  arrangement,  but 
leaving  a  feeble,  longitudinal,  impunctate  space.  Scape  in- 

serted two-fifths  from  apex,  slightly  shorter  than  funicle. 
Prnthonir  moderately  transverse,  with  dense,  moderately 
large,  round,  clearly  defined  punctures,  which  are  scarcely 
smaller  at  apex  and  larger  on  flanks  than  on  disc.  Elytra 
subcordate :  seriate-punctate,  punctures  large,  oblong,  all 
connected  together :  interstices  gently  convex,  the  width  of 
or  slightly  wider  than  punctures,  with  sparse  punctures. 
Abdomen  with  dense  and  irregular  punctures,  none  of  which 
is  very  large,  third  and  fourth  segments  each  with  a  single 
row  of  squamose  punctures.  Length,  4.^  :  rostrum,  1^  :  width, 
2}  mm. 

Hnb. — New  South  Wales:  Sydney  (at  roots  ot  beach- 
growing  plants). 

The  clothing  of  the  under  surface  is  most  remarkable, 
and,  except  in  the  following  species,  is  dissimilar  to  that  of 
any  other :  two  specimens  are  under  examination,  and  are 
probably  both  males.  The  colour  of  the  derm  is  of  a  brown- 

ish-red, the  elytra  and  legs  rather  less  dark  than  elsewhere. 
Each  prothoracic  puncture  contains  a  scale,  but  along  middle 
and  towards  sides  these  scales  are  stouter  and  paler  than  else- 

where, and  cause  three  feeble  stripes  to  appear.  The  elytral 
punctures  cause  an  appearance  as  of  deep,  continuous  striae, 
the  walls  of  which  are  slightly  waved.  I  know  of  no  other 
species  having  similar  punctures,  although  there  is  a  slight 
approach  to  them  in  spissifs. 

Decilaus  tibialis,  n.  sp. 

Male.  Upper  surface  moderately  densely  clothed  with 
stout,  sooty  scales,  interspersed  with  small  spots  of  pale 
brownish  scales.  Under  surface,  legs,  head,  and  rostrum 
with  pale  brownish  scales,  the  legs  feebly  ringed  with  sooty 
ones  middle  of  metasternum  and  two  basal  segments  of  ab- 

domen, and  the  four  posterior  coxas  clothed  with  very  long 
recurved  golden  setae  or  hairs. 

Punctures  of  head  and  rostrum  (except  in  front  of  an- 
tennae, where  they  are  moderately  dense  and  coarse)  con- 
cealed, on  the  latter  evidently  subseriate  in  arrangement. 

Scape  inserted  one-third  from  apex,  the  length  of  four  fol- 
lowing joints,  two  basal  subequal ;  club  elongate-ovate.  Pro- 

thorax  moderately  transverse,  base  feebly  but  distinctly  bi- 
sinuate,  apex  less  than  half  the  width  of  base  ;  with  (for  the 
genus)  rather  small  punctures,  less  crowded  than  usual,  but 
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entirely  concealed  (except  at  sides)  ;  an  impunctate  and 
slightly  depressed  median  line.  Elytra  cordate,  shoulders 
slightly  prominent ;  seriate-punctate,  punctures  large  and 
deep ;  interstices  feebly  convex,  not  at  all  or  very  slightly 
wider  than  punctures,  themselves  with  small  and  rather 
numerous,  but  entirely  concealed,  punctures.  Ahdomen 
with  punctures  entirely  concealed,  but  evidently  dense  and 
not  very  large.  Terminal  hook  of  posterior  tihia.  strongly 
incurved  and  outwardly  dentate.  Length,  7  :  rostrum,  H  ; 
width,  4  (vix.)  ;  variation  in  length,  6^-7^  mm. 

Female.  Differs  in  being  entirely  without  golden  hair 
on  the  under  surface,  the  terminal  hook  of  the  posterior  tibiae 
simple,  the  rostrum  squamose  only  at  base,  and  antennse  in- 

serted more  distant  from  apex  of  rostrum. 
Hah. — New  South  Wales  :  Armidale  (D.  McDonald  and 

A.  M.  Lea)  ;  Tam worth  (Lea). 
A  much  less  convex  species  than  usual,  the  male  with 

very  remarkable  clothing  and  posterior  tibiae.  I  believe  the 
species  belongs  to  Decilavs,  the  clothing  of  the  under  surface 
is  almost  exactly  the  same  as  in  auricornus,  an  undoubted 
Decilaus.  Many  of  the  elytral  punctures  have  a  slightly  tri- 

angular appearance,  others  are  more  or  less  rounded  or 
ovate,  each  is  isolated  by  a  distinct  transverse  ridge,  which  is 
just  below  the  level  of  the  interstice,  but  which  is  more  or  less 
concealed  by  the  clothing. 

Decilaus  spissus,  n.  sp. 

Very  densely  clothed  with  soft,  pale,  dirty,  fawn-coloured 
scales,  which  are  larger  and  more  rounded  on  prothorax  and 
abdomen  than  elsewhere.  Head  and  rostrum  very  densely 
clothed  ;  pectoral  canal  with  a  few  elongate  scales. 

Punctures  of  head  and  rostrum  entirely  concealed,  but 
those  on  the  latter  evidently  seriate  in  arrangement.  Ros- 

trum wider  at  base  than  apex,  and  much  wider  than  be- 
tween antennae.  Scape  stout,  inserted  nearer  base  than  apex, 

the  length  of  two  following  joints  :  these  subequal  in  length. 
Prothorax  rather  strongly  transverse,  sides  not  suddenly 
narrowed  towards  apex ;  with  dense,  large,  round,  clearly- 
cut  punctures,  which  are  partially  concealed.  Elytra  oblong- 
cordate,  more  than  twice  the  length  of  prothorax*,  striate- 
punctate,  punctures  rather  large,  subcontiguous ;  interstices 
convex,  much  wider  than  punctures,  fourth  widest  of  all. 
Two  basal  segments  of  abdomen  with  exactly  similar  punc- 

tures to  those  on  prothorax.  Length,  5  ;  rostrum,  1| ;  widtli, 
2|  mm. 

The  clothing  is  so  dense  that,  except  where  abraded,  the 
sculpture  can  scarcely  be  seen. 

Hah. — South  Australia  (Macleay  Museum). 
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DeCILAUS   NOCTIVAGI  S,    II.  SJ). 

Black,,  antenira*  and  tarsi  dull  red.  Very  densely 
clothed  vvitli  muddy  brown  scales,  with  stouter,  suberect,  and 
darker  scales,  rather  thickly  distributed,  and  forming  feeble 
loose  fascicles. 

Head  and  rostrum  with  coarse  but  concealed  punc- 
tures, those  of  the  latter  evidently  in  rows.  Roxfriiin  stout, 

the  length  of  prothorax.  Scape  stout,  inserted  two-fifths 
from  apex  of  rostrum,  the  length  of  five  basal  joints  of 
funicle.  Prothorax  transverse,  sides  rounded  ;  with  dense 
but  entirely  concealed  punctures.  Eli/fm  briefly  sub- 
ovate,  not  twice  the  length  of  prothorax  ;  striate-punctite, 
punctures  large,  but  entirely  concealed,  striae  traceable 
through  clothing.  Abdomen  with  rather  dense  and  large 
but  entirely  concealed  punctures.  Length,  2f  ;  rostrum,  ̂   ; 
width,  1 1  mm. 

New  South  Wales:  Forest  Reefs  (A.  M.  Lea). 
With  the  exception  of  Inspidn^,  the  smallest  of  the 

genus.  I  could  only  take  it  (at  dusk  and  night  time)  crawl- 
ing over  old  "cockatoo"  fences,  but  it  was  rather  numerous 

on  them.  The  surrounding  "post-and-rail"  fences  (although numerous  other  weevils  were  to  be  obtained  on  them  at  the 
same  time)  never  seemed  to  attract  specimens  of  this  species. 

A  specimen  from  Victoria  (Rev.  T.  Blackburn)  differs  in 
having  the  clothing  more  uniform  in  size  and  each  individual 
scale  traceable  and  larger.  The  general  colour  is  a  rather 
pale  fawn,  but  with  darker  patches,  the  abdomen  is  sparsely 
clothed,  and  the  femora  are  distinctly  ringed.  It  probably 
represents  a  distinct  species,  or  at  least  a  very  distinct  variety, 
as  I  cannot  find  the  least  variation  in  the  clothing  of  eighteen 
specimens  of  the  typical  form. 

Dectlaus  coryssopus,  n.  sp 
Black,  antennae  (club  infuscate),  and  tarsi  dull  red. 

Densely  clothed  with  dark,  muddy-grey,  thickly  interspersea 
with  sooty,  erect  scales  ;  an  obscure  patch  of  paler  scales  on 
each  side  of  elytra  at  basal  third,  and  which  is  sometimes  con- 

tinued on  to  shoulder.  Scales  of  under  surface,  both  of  body 
and  legs,  of  a  rather  dark  brown. 

Punctures  of  head  and  basal  third  of  rostrum  entirely 
concealed ;  apical  two-thirds  of  rostrum  shining,  and  with 
round  and  moderately  coarse  punctures,  not  at  all  seriate  in 
arrangement.  Scape  inserted  nearer  base  than  apex,  the 
length  of  two  basal  joints  of  funicle ;  of  these  the  second  is 
slightly  longer  than  the  first.  Prothorax  distinctly  transverse, 
sides  strongly  rounded  :  with  dense,  moderately  large,  round, 
clearly-cut  punctures,  which,  however,  are  almost  concealed 
by  the  clothing.      Elytra  subcordate,  widest  about  middle ; 
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striate-punctate,  punctures  moderately  large,  but  almost  con- 
cealed ;  interstices  slightly  rough,  gently  convex,  much  wider 

than  punctures.  A  hdomen  witli  dense  round  punctures.  An- 
terior femora  distinctly,  the  four  posterior  rather  feebly,  den- 

tate. Length,  5  ;  rostrum,  ;  width,  2^;  variation  in 
length,  4^-5^  mm. 

6. —Tasmania:  Hobart  (H.  H.  D.  Griffith  and  A.  M. 
Lea). 

The  tooth  on  each  of  the  anterior  femora  is  triangular, 
compressed,  and  distinct,  although  not  large  ;  it  is,  however, 
of  the  same  character  as  that  of  moluris. 

A  specimen  (also  from  Hobart)  differs  in  having  the 
scales  of  a  pale  fawn,  interspersed  with  sooty  brown,  and  m 
few  whitish  ones  ;  the  elytra  have  sooty  suberect  scales  scat- 

tered about,  and  in  places  forming  feeble  spots,  but  forming 
a  moderately  distinct  fascia  across  middle  and  a  distinct  spot 
on  third  interstice  at  base  :  the  clothing  of  the  under  surface 
and  legs  is  of  a  uniform  fawn. 

Decilaus  ovatus,  n.  sp. 
Dark  brown,  antennae  (club  excepted)  and  claw  joints 

paler.  Densely  clothed  with  stout  adpressed  scales  of  vari- 
ous shades  of  grey,  and  stouter  on  prothorax  (where  three  or 

five  paler  lines  are  sometimes  traceable)  than  on  elytra. 
Head  with  dense  concealed  punctures.  Rostrum  rather 

strongly  curved,  comparatively  (for  the  genus)  thin,  sides 
lightly  incurved  to  middle  ;  basal  half  with  coarse  punctures 
subseriate  in  arrangement,  apical  half  with  moderately  large 
punctures.  Scape  inserted  almost  in  exact  middle  of  ros- 

trum, the  length  of  three  basal  joints  of  funicle ;  of  these  the 
first  is  sligntly  longer  than  the  second.  Prothorax  rather 
strongly  transverse;  with  dense  and  rather  large,  round, 
clearly-cut  punctures,  wnich,  however,  are  almost  concealed. 
Elytra  not  twice  the  length  of  and  outline  subcontinuous  with 
that  of  prothorax  ;  punctate-striate,  punctures  separated  by 
feeble  ridges,  and  becoming  very  small  posteriorly,  but  every- 

where concealed  ;  interstices  convex,  punctate,  considerably 
wider  than  striae.  fJ nder  surface  with  dense  and  large,  but 
almost  entirely  concealed,  punctures.  Femora  slightly  but 
acutely  dentate.  Length,  5;  rostrum,  IJ  ;  width,  2| ;  varia- 

tion in  length,  3|-5J  mm. 
Hah. — Queensland:  Cooktown  (J.  Faust). 
The  dentition  of  the  femora  associates  this  species  with 

moluris  and  corysopus,  from  both  of  which  it  may  be  readily 
distinguished  by  the  clothing  ;  in  general  appearance  it  ap- 

proaches litoralis.  The  rostrum  is  unusually  thin  for  Deci- 
laus. In  one  specimen  (probably  immature)  under  examina- 

tion, the  whole  of  the  derm  is  red,  the  rostrum  and  elytral 
suture  being  reddish-brown. 
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Insects  Collected  in  the  North-western  Region 
OF  South  Australia  Proper  by  H.  Basedow;  with 
Descriptions  of  New  Species  of  Mantid/e  and 
Phasmid/e.— No.  2. 

By  J.  G.  O.  Tepper,  F.L.S.,  F.S.Sc,  etc. 

[Read  October  3,  1905.] 

The  insects  were  collected  incidentally  during  the  pro- 
gress of  an  expedition  fitted  out  to  examine  the  mineralogi- 

cal,  geological,  and  economic  conditions  of  this  hitherto  little 
visited  part  of  the  State,  and  was  engaged  in  that  work 
from  March  to  November,  1903.  The  Coleoptera  were  prin- 

cipally identified  by  the  Rev.  Thomas  Blackburn,  and  the 
Lepidoptera  by  Mr.  O.  Lower,  the  author  being  responsible 
for  the  remainder.  The  collector,  not  having  much  time  or 
adequate  facilitiesi  at  disposal,  accounts  for  the  comparative 
meagreness  and  not  quite  satisfactory  state  of  the  specimens 
in  some  cases.  The  latter,  however,  were  often  supplemented 
by  such  obtained  previously  from  neighbouring  regions.  As 
it  is,  the  collection,  as  the  first  made  there,  is  of  some  im- 

portance in  respect  of  geographical  distribution,  filling  up  a 
considerable  gap,  and  ha«  been  deposited  by  the  collector  m 
the  South  Australian  Public  Museum. 

The  present  list  only  comprises  the  Orthoptera,  with 
supplementary  descriptions  of  new  species,  in  addition 
to  previously  published  ones,  and  accounts  for  the  greater 
part  of  the  collection,  as  shown  by  the  appended  synopsis. 
The  rest  of  the  collection  embraces  the  following 
identified  species: — Hymenoptera — Chrysis,  sp.,  Camponofus 
tesfaceipes  (Smith),  Irtdomyrmex  glaber  (Sm.),  Bothroponera 
piliventris  (Sm.),  Myrmecia  sanguinea  (Sauss),  Mutilla  rugi- 
collis  (Sauss),  Eumenes  hicincta  (Sauss),  Megachyle  Black- 
hurni  (Frogg.),  Saropoda  hamhiformis  (Sm.).  Odonata — 
Hemianax  papuensis  (Burm.),  and  Lestes^  sp.  The  remain- 

der of  these  contain  species  not  previously  represented  in  the 
Museum. 

General  Synopsis. 

Coleoptera   57 
genera. 87 species. 

211 
specimens Lepidoptera 31 39 

>> 108 

Hymenoptera 13 20 
5  J 

31 
Orthoptera 27 

5  5 
37 

)  > 
67 

Odonata  and  Neu- 
roptera   6 5  > 6 J  J 11 

>  5 

Hemiptera 7 J> 15 21 7> 
Diptera   2 >> 2 >> 2 

J  • 

143      „    206      „  451 
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ORTHOPTERA. 
Blattari^. 

Eyilampra  aafera,  Tepper. 
Epilami)ra  notahilis  (Walk.),  Tepper. 
Periflaneta  hasedowi,  Tepper. 
Pseudepilampra  punctata,  Tepper,  Musgrave  Ranges. 
Oniscosomd  castanea,  Brunner. 

Mantid^. 

Orthodera  marginata,  Saussure. 

Orthodera  prasina,  Saussure.    (Also  an  egg-case.) 
P seiidomantis  pulchellus ,  Tepper. 

Fischeria  quinquelobata,  spec.  nov. 
Male  and  female.  Resembling  Archimantis  latistylus, 

Brunner,  in  general  aspect.  Greyish-brown.  Head  mucn 
compressed.  Eyes  large,  prominent.  Antennae  very  slender. 
Tips  of  mandibles  black.  Pronotum  oval,  minutely  tubercu- 
late,  margins  minutely  spinulate,  spines  alternately  black  and 
pale.  Meso-  and  metanotum  glabrous,  unarmed.  Forelegs 
stout,  coxa  with  the  strong,  e.rternal  ridge  provided  with  four 
large  lobes  and  one  smaJl  one,  niucronate,  and  Mack  under- 

neath: internal  ridge  minutely  serrate.  Fore  femora  with 
four  spines  preceding  a  fifth  much  longer  one  externally ;  in- 

ternal ridge  with  numerous  sub-equal  spines.  Middle  and 
hind  legs  slender,  lattter  long,  unarmed.  Tegmina  much 
longer  and  wider  than  the  wings,  greyish ;  veins  dark  brown ; 
two  black,  sub-rotundate  spots  at  and  before  middle  respec- 

tively ;  anal  area  pale.  Wings  about  half  the  size  of  the 
former  ;  all  veins  and  veinlets  of  the  costal  area  dark  brown 

(similar  to  tegmina).  Cerci  broadly  oar-shaped,  apex  sub- 
obtuse. 

Length  of  body,  92-107  mm. ;  width,  5-9  mm. 
Length  of  head,  2-3  mm. ;  width,  9-10  mm. 
Length  of  pronotum  (base),  7-8  mm.;  width,  4-5  mm. 
Length  of  mesonotum  (max.),  32-37  mm. ;  width,  4-6  mm. 
Length  of  metanotum,  5-7  mm.  ;  width,  5-7  mm. 
Length  of  abdomen,  45-52  mm.  ;  width,  6-9  mm. 
Length  of  ant.  coxae,  16-20  mm. 
Length  of  ant.  femora,  20-25  mm. 
Length  of  ant.  tibiae,  8-10  mm. 
Length  of  ant.  tarsi,  10-13  mm. 
Length  of  med.  femora,  20-23  mm. 
Length  of  med.  tibiae,  20-24  mm. 
Length  of  med.  tarsi,  12-14  mm. 
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Length  of  post,  femora,  25-32  mm. 
Length  of  post,  tibiie,  32-38  mm. 
Length  of  post,  tarsi,  12-14  mm. 
Length  of  cerci,  9-10  mm. 
Length  of  tegmina,  24-34  mm. 
Length  of  wings,  13-20  mm. 
Length  of  antennae,  16-20  mm. 

The  male  is  similar  to  the  female,  only  smaller.  Besides 
the  specimens  from  the  North-West,  there  are  three  others  in 
the  Museum  collection,  viz. : —One,  since  1887,  from  Yactoo, 
Far  North  (M.  Crawford)  ;  another  from  Broken  Hill,  m 
1890  (F.  J.  Burgess)  ;  and  a  third  from  Central  Australia  (R. 
Helms)  ;  and  are  comprised  in  the  above  measurements  and 
description. 

PHASMID^. 

Lonchodes  caurus,  sptc  nov. 

Male.  Brownish-grey,  glabrous,  with  more  or  less  dis- 

tinct black,  or  "blackish,  median  line  or  markings  dorsally  from transverse  carina  at  back  of  head  to  fifth  abdominal  segfment. 
Head  a  little  longer  than  pronotum,  tumid  behind  antennaj, 
with  a  raised  flat  spot  in  place  of  the  obsolete  central  ocellus, 
and  two  short  aivergent  ridges  lateral  thereof.  Eyes  elliptical, 
small,  scarcely  prominent.  Antennae  grey,  triquetrous  (ter- 

minal portion  wanting).  Pronotum  rotundately  arched  above, 
median  line  slightly,  lateral  carina  more  deeply  impressed, 
transverse  carina  a  little  anterior  to  middle,  hind  margin  nar- 

rowly black,  Mesonotum  slightly  wider  than  head,  sides 
parallel  throughout,  median  line  raised,  dorsum  along  the 
middle  with  numerous  blackish,  irregularly  scattered  dots ; 
lateral  carina  rather  broad,  extending  for  three-fourths  of 
length,  brown,  externally  to  same  a  blackish  line  extending 
to  hind  margin,  and  forming  the  crest  of  a  low,  broad  ridge. 
Metanotum  of  same  width,  or  only  slightly  wider,  as  the  pre- 

ceding, and  of  similar  structure,  but  darker  brown,  and  the 
aggregated  dots  forming  a  broad  dark  median  stripe.  Abdo- 

men with  segments,  1  to  3  subequal  and  of  same  width  as 
thorax,  4  to  6  somewhat  narrower,  and  much  longer,  tapering, 
next  three  still  more  slender,  short  (two  subequal,  the  third 
scarcely  more  than  half  the  length  of  the  preceaing),  last  joint 
with  supra-anal  lamina  very  short,  latter  with  closely  adpressed 
edges,  forming  a  ridge,  subacute,  and  longer  than  preceding 
segment.  Subgenital  lamina  boat-shaped,  last  joint  finely 
rugose,  apex  ovate,  whitish.  Cerci  very  short,  concealed.  Legs 
comparatively  short  and  weak,  unarmed,  scabrous,  grey. 
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Length  of  body,  70  mm.  :  width  do.,  l*5-3  mm. 
Length  of  head,  4 "5  mm. 
Length  of  pronotum,  3'5  mm. 
Length  of  mesonotum,  17  mm. 
Length  of  metanotum,  11  mm. 
Length  of  abdomen,  35  mm. 
Length  of  ant.  femora,  17  mm. 
Length  of  ant.  tibise,  16  mm. 
Length  of  med.  femora,  14  mm. 
Length  of  med.  tibiae,  16  mm. 
Length  of  post,  femora,  20  mm. 
Length  of  post,  tibise,  16  mm. 

Length  of  tarsi,  3 "5  mm. 
This  species  appears  to  approximate  in  general  form  to 

Lonchodes  Confucius,  Westwood,  in  general  form,  but  differs 
from  it  in  being  much  smaller  and  differently  coloured,  while 
also  disagreeing  in  most  of  the  minute  characters.  The 
specimen  is  fairly  perfect,  excepting  the  antennae,  of  which 
only  some  12  or  13  of  the  basal  joints  are  preserved. 

Cyphocrania  cornuta,  spec.  nov. 
Female.  Body  hoary  grey  to  whitish,  or  brownish,  where 

discoloured.  Head  with  two  thick,  acuminate,  rugose  horns, 
almost  vertical,  and  subparallel,  and  with  several  rows  of 
tubercles.  Tegmina  small,  with  brown  veins  and  veinlets. 
Wings  perfect,  but  too  small  for  flight ;  costal  area  with  base 
pale,  and  adjoining  a  large  black  spot,  remainder  with  ill- 
defined  pale  and  dark  bars  and  blotches ;  membranous  portion 
deep  black,  with  about  five  narrow,  more  or  less  irregular  and 
disrupted  transverse  pale  bars  and  some  small  isolated  spots 
near  the  external  margin.  Pronotum  tuberculate,  furrowed, 
and  ridged.  Anterior  femora  stout,  acutely  triquetrous,  the 
superior  ridge  with  four  sub  equal,  broad,  forward-directed 
serrations ,  terminating  in  acute  spinelets.  Mesonotum  finely 
tuberculate  in  front  and  behind,  with  some  scattered  spine- 
lets  (two  larger  than  the  rest),  on  the  disc.  Median  femora 
with  eight  spinelets  along  inferior  internal  ridge,  and  one 
near  the  middle  of  the  external ;  internal  ridge  of  median 
tibise  with  three  triangular  spines,  and  one  on  the  external 
near  the  joint,  besides  the  terminal  spurs.  Hind  femora 
with  larger  spines  along  the  central  line  beneath,  five  small 
spines  along  the  inner  lower  ridge,  and  four  minute  ones  on 
the  external.  Abdomen  stout,  cylindrical  to  fifth 
segment,  but  gradually  contracted  beyond.  Posterior 
margin  of  fourth  segment  tvith  four  short  ridges,  the 
outer  ones  convergent,  and  the  margin  between  them 
extended      into      a       foliate      quadrilateral  appettdaf/e 
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witli  rugose  edges,  and  double  uiid-ril),  I  nun.  long. 
Subgeiiital  lamina  much  exceeding  tlie  next  two  segments  in 
length  (24  mm.),  H})ex  broad,  subemarginate.  Cerci  very 
short,  scarcely  exceeding  anal  segment.  Under  side  of  abdo- 

men with  a  double  row  of  tubercles  to  sixtli  segment,  6  to  8 
on  each  segment. 

Length  of  body,  172  mm. 
Length  of  head,  10  mm.  ;  width,  7  mm. 
Length  of  pronotum,  8  mm.  ;  width,  6  5  mm. 

Length  of  mesonotum,  38  mm.  :  width,  6'5  mm. 
Lengcu  of  metaiiotum,  15  mm.  :  width,  8  mm. 
Length  of  abdomen,  103  mm.  :  width,  9  mm. 
Length  of  tegmina,  22  mm.  ;  width,  6  mm. 
Length  of  wings,  47  mm.  :  width,  47  mm. 
Length  of  ant.  femora,  34  mm. 
Length  of  ant.  tibiae,  33  mm. 
Length  of  ant.  tarsi,  11  mm. 
Length  of  med.  femora,  27  mm. 
Length  of  med.  tibiae,  30  mm. 
Length  of  med.  tarsi,  8  mm. 
Length  of  post,  femora,  46  mm. 
Length  of  post,  tibiae,  42  mm. 
Length  of  post,  tarsi,  10  mm. 
Length  of  antennae,  35  mm. 

The  described  female  is  the  only  specimen  in  the  S.A. 
Museum  collection  which  possesses  both  the  conspicuous 
cephalic  and  the  dorsal  abdominal  appendages  denoted,  nor 
have  I  come  across  figures  or  uescriptions  indicating  these  m 
the  form  mentioned — besides  other  distinctions.  There  are, 
however,  one  or  two  other  Central  Australian  species  repre- 

sented, which  exhibit  similar  form  and  wing  structure  of  tiie 
females.  There  is  also  in  tiie  collection  a  male  with  promi- 

nent cephalic  horns,  which  may  belong  to  tlie  same  species  as 
the  described  female,  although  the  horns  differ  in  form,  being 
very  divergent  and  compressed  laterally.  There  are  also  seve- 

ral other  males  with  small  tubercular  spines  on  the  head,  but 
these  appear  to  belong  to  the  nornloss  females  referred  to 
above.  The  colour  pattern  of  their  ample  wings  is  quite  dif- 

ferent from  that  of  the  described  form,  but  the  detailed 
descriptions,  etc.,  have  to  be  postponed  for  the  present. 

Acrophylla  nubilosa,  spec.  nov. 

Male.  Pale  brown ;  body  very  slender.  H»ad  glabrous  ; 

flat,  with  indistinct",  whitish  dots  and  lines  above.  Occiput with  two  median  depressions,  and  curved  impressed 
furrows  on  each  side.  Ocelli  obsolete.  Antennae 
densely  hirsute.    Pronotum  much  shorter  and  narrower  thtii 
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the  head,  with  some  longitudinal  furrows,  terminated  by  a 
transverse  carina  near  hind  margin.  Mesonotum  cylindrical, 
gradually  tapering  to  near  base  of  elytra,  then  rapidly  ex- 

panding to  more  than  double  between  median  legs,  thickly 
beset  with  many  small  interspersed  and  some  large  spines. 
Metanotum  stout,  glabrous,  with  three  pairs  of  short,  oblique, 
white  streaks  underneath.  Legs  very  long  and  slender,  all 
ridges  with  small,  distant  spinelets,  except  those  of  the  anterior 
tibiae  and  of  the  tarsi.  Tegmina  short  and  narrow,  costa  and 
a  short,  oblique,  discal  streak  whitish,  remainder  browii. 
Wings  long  and  rather  narrow  ;  costa  with  some  small  dark 
spots  from  near  middle  to  apex  ;  veins  and  veinlets  from  pale 
to  dark  brown,  some  of  the  former  interruptedly  black  to- 

wards margin  ;  veinlets  bordered  with  blackish-brown  ;  outer 
margin  broadly  suffused  with  dull  blackish,  likewise  the  costal 
part  of  the  membranous  disc,  with  irregular  blotches,  the 
dark  markings  separated  by  translucent  areas.  Abdomen 
very  slender  tnroughout :  sexual  organs,  including  respective 
joint  and  lamina,  also  anal  joints,  very  short  and  tumid. 
Cerci  broad,  ovate,  subacute,  nearly  as  long  as  the  preceding 
three  joints  together. 

Total  length  of  body,  exclusive  of  cerci,  86  mm. 
Length  of  head,  5  mm.  ;  width,  3  mm.  (behind  eyes). 
Length  of  pronotum,  3  mm. ;  width,  2*3  mm. 
Length  of  mesonotum,  15  mm.;  width,  l'5-4  mm. 
Length  of  metanotum,  13  mm.  ;  width,  4  mm. 

Length  of  abdomen,  50  mm.  ;  width,  l'5-2'5  mm. 
Length  of  ant.  pedes,  61  mm. 
Length  of  med.  pedes,  44  mm. 
Length  of  post,  pedes,  62  mm. 
Length  of  tegmina,  10  mm. ;  width,  4  mm. 
Length  of  wings,  52  mm.  ;  width,  22  mm 
Length  of  cerci,  8  mm. 

The  species  is  comparable  with  Acroyhylla  tesselata, 
G.R.G.,  from  N.  Australia  (Westwood,  Cat.  Phasm.  B.M., 
Plate  XXXV.,  fig.  1),  but  is  larger,  and  differs  in  the  paucity 
of  the  spinulation  of  the  legs,  colouration  of  the  wings,  etc. 
Tnere  are  a  pair  of  similar  insects  in  the  collection  from  Cen- 

tral Australia,  but  appear  to  differ  in  proportions. 

Acrophylla  paula,  spec.  nov. 

Male.  Brown:  in  general  aspect  resembling  the  preced- 
ing, except  size  and  wing  form,  in  which  it  approximates  ^ . 

tesselata,  Westwood.  Head  flat,  occiput,  with  anterioi  median 
depression  (obsolete  ocellus)  much  larger  and  deepei  than  m 
preceding,  and  other  markings  different.  Antennae  long, 
slender,  16  (?)  jointed,  minutely  hairy.      Pronotum  with 
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transverse  furrow  in  the  middle.  Mesonotun»  iind  nietanotuni 

similar  to  preeedint^  ;  also  abdomen.  Tegmina  reddish-  brown, 
costa  not  whitish,  but  a  whitish,  oblique  streak  indieated  ;  apex 
rounded.  Wings  rather  short,  obtusely  rounded  ;  eostal  area 
reddish-brown,  with  indistinct  dark  markings  along  the  costal 
margin  :  membranous  area  almost  colourless  ;  veins  alter- 

nately pale  and  dark  ;  veinlets  narrowly  bordered  witli  black- 
ish, but  no  other  spots  or  blotches  present.  Legs  long  and 

slender,  with  minute,  di&tant  spinelets  along  the  ridges  of 
femora  and  tibiae. 

Length  of  body  without  cerci,  73  mm. 
Length  of  head,  4  mm. ;  wiath,  2  5  mm. 
Length  of  antennaj,  22  mm. 
Length  of  pronotum,  3  mm.  ;  width,  2  mm. 
Length  of  mesonotum,  10  mm.  ;  width,  15  mm. 

Length  of  metanotum,  5  mm.  ;  width,  2'3  mm. 
Length  of  abdomen,  51  mm.  ;  width,  13  mm. 
Length  of  tegmina,  8  mm.  :  width,  3  mm. 
Length  of  wing,  38  mm.  :  width,  16  mm. 
Length  of  cerci,  5  mm. 
Although  agreeing  in  size  and  colour  patterns  of  the 

wings  with  Westwood's  fig.  1  of  Plate  xxxv.  (Cat.  Phasm., 
B.M.),  the  specimen  differs  much  in  the  minuteness  and 
paucity  of  the  spinelets  of  the  femora  and  tibiae  of  the  legs, 
etc.  The  ocilli  appear  also  to  be  practically  replaced  by  mere 
shalliow  depressions.  There  are  no  other  specimens  in  the 
S.A.  Museum  collection  resembling  either  of  the  above.  There 
is  in  the  collection  a  female  from  Lake  Aroona  (N.W.  from 
Port  Augusta),  and  also  a  nymph  of  one,  which  appear  to 
belong  to  the  described  male  in  general  aspect,  contour,  and 
colour  of  wings,  etc.  Both  were  collected  in  December,  1900, 
by  Mr.  A.  Loveday,  and  are  differing  in  being  larger. 

Necroscia  bella,  spec.  nov. 

Male.  Greenish  to  reddish- brown  :  very  slender.  Head 
above  rounded,  minutely  and  distantly  tuberculate,  occiput 
anteriorly  with  a  deep  oval  impression,  median  line  indis- 

tinct :  sides  flat.  Antennae  not  much  longer  than  the  anterior 
femora,  finely  and  densely  hairy.  Pronotum  narrower  and 
much  shorter  than  the  head,  with  a  slight  longitudinal  and 
a  promiscuous  transverse  carina  in  the  middle.  Mesonotum 
scabrous,  nearly  twice  as  long  as  the  two  preceding  together, 
and  attenuated  towards  the  middle  from  both  ends.  Meta- 

notum stout  and  the  widest  part  of  the  body.  Abdomen 
slender,  gradually  attenuated  towards  and  inclusive  of  seventh 
joint,  remainder  moderately  tumid.  Subgenital  lamina  half 
the  length  of  joint,  apex  emarginate.      Cerci  short,  ovate, 
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hairy ;  porrected.  L^gs  simple,  very  slender,  moderately 
long  ;  femora,  tibiae,  and  first  joint  of  tarsi  minutely  and  very 
densely  spinulate  along  all  three  ridges.  Tegmina  very  small, 
apex  rotundately  sinuate,  elevated  knob  dark  brown,  remainder 
pale  brown.  Wings-  narrow,  apex  almost  subacute  :  veins  and 
veinlets  of  costal  area  from  brown  at  the  base  to  greenisn 
along  costa,  and  whitish  near  margin  ;  of  the  remainder  from 
bright  to  faintly  rosy  ;  interspaces  pale  green  near  costa,  re- 

mainder very  faintly  rosy,  transparent. 

Lengtli  of  body,  52  mm.  :  width,  from  1-2*3  mm 
Length  of  head,  3*3  mm. 
Length  of  antennae,  19  mm. 
Length  of  pronotum,  2  mm. 
Lengtii  of  mesonotum,  9  mm. 
Length  of  metanotum,  6  7  mm. 
Length  of  abdomen,  34  mm. 
Length  of  cerci,  3  mm. 

Length  of  tegmina,  2  mm.  ;  width,  1*5  mm. 
Length  of  wing,  28  mm. ;  width,  12  mm. 
Lengtn  of  ant.  femora,  16  mm. 
Length  of  ant.  tibiae,  lo  mm. 
Length  of  med.  femora,  10  mm. 
Length  of  med.  tibiae,  10  mm. 
Length  of  post,  femora,  14  mm. 
Lengtn  of  post,  tibiae,  15  mm. 
Length  of  tarsi,  3-4  mm. 
This  species  appears  to  be  nearest  in  affinity  to  N.  annu- 

lipes,  Curtis,  but  is  considerably  smaller  and  more  slender,  the 
proportions  of  antennae  and  wings,  besides  less  conspicuous 
characters,  appear  also  to  be  sufficiently  different  to  entitle  it 
to  specific  rank.  It  is  the  first  of  the  genus  which  has  reached 
me  from  any  part  of  the  State  of  South  Australia. 

Bacillus  peristhenellus,  spec.  nov. 

Two  males.  Body  pale  ochreous  to  dull  blackish-brown, 
filiform,  thorax  carinated.  Jdead  pale  dull  ochreous,  with 
two  interrupted  black  vittae  behind  the  eyes,  an  ovate,  longi- 

tudinal impression  anteriorly,  on  either  side  of  which  a  fine 
distinct  ridge,  hind  margin  crenate.  Eyes  yellowish-grey. 
Antennae  as  long  or  longer  as  anterior  femora,  first  joint  long, 
fiat,  next  two  very  short  and  thick,  remainder  shorter  than 
first,  subequal,  filiform.  Pronotum  rough,  dull,  same  colour 
as  head,  wider  behind,  anterior  margin  subcrenate,  forming 
a  distinct  ridge,  median  carina  very  fine,  marginal  ridges 
distinct,  intra-marginal  carina  rather  broad.  Mesonotum 
with  subparallel  sides,  raised  median  and  submarginal  ridges, 
dark  brown.    Metanotum  similar,  ridges  much  more  distinct, 
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both  ineso-  and  nietanotuiii  very  minutely  papillose  between 
the  raised  lines,  and  of  tne  same  width.  Abdomen  very 
slender,  apparently  flat  underneath,  brown  in  the  dried 
specimens,  tapering  towards  apex.  Legs  triquetrous,  with 
one  or  two  carina  on  each  face,  unarmed.  Supra-anal  lamina 
very  short,  triangular.    Cerci  not  exceeding  apex. 

Length  of  body,  35  mm.  :  width,  1-13  mm. 
Lengtn  of  head,  1'6  mm. 
Length  of  pronotum,  1*4  mm. 
Length  of  mesonotum,  9'5  mm. 
Length  of  metanotum,  6 "5  mm. 
Length  of  abdomen,  16  mm. 

,    Length  of  ant.  femora,  11  mm. 
Length  of  ant.  tibiae,  11  mm. 
Length  of  med.  femora,  8  mm. 
Length  of  med.  tibiae,  8  mm. 
Length  of  post,  femora,  10  mm. 

Length  of  post,  tibiae,  7 '5  mm. 
There  are  two  specimens  in  the  collection,  one  a  mature 

one  apparently,  the  other  immature  and  much  smaller.  Al- 
though much  smaller,  they  appear  to  be  best  comparable  with 

B.  Perisfhenes,  Westwood,  in  general  type  of  form,  and  to 
this  the  trivial  name  given  refers.  There  are  also  two 
other  immature  specimens,  too  defective  for  classification. 



246 

additions    to    the    cambrian    fauna  of 
South  Australia. 

By  R.  Etheridge,  junr.,  Hon.  Fellow,  Curator  of  the 
Australian  Museum,  Sydney. 

[Read  April  4,  1905.] 
Plate  XXV. 

Our  Cambrian  Fauna  is,  comparatively  speaking,  of  so 
limited  a  nature  at  present  that  additions  are  always  most 
welcome.  Mr.  W.  Howchin  recently  forwarded  to  me  a 
small  collection  of  fossils  from  a  new  horizon,  aiscovered  by 

himself.  Mr.  Howchin  describes  the  deposit  as  a  '"shelly band  in  an  oolitic  limestone  of  much  inferior  thickness  to  that 
carrying  the  great  reef  of  Archaeocyathinae,  situated  in  the 

Flinders  Range,  not  far  from  VVirrialpa." 
The  limestone  is,  generally  speaking,  flesh-coloured,  and 

the  fossils  break  out  on  fracture  in  fairly  good  condition.  The 
oolite  grains  cvppear  under  two  conditions:  either  on  a  frac- 

tured surface,  as  small  spherical  or  oval  bodies  up  to  one 
millimetre  in  diameter  :  or,  on  weathered  faces,  in  natural 
section,  when  their  structure,  under  an  ordinary  pocket  lens, 
is  very  misleading.  In  this  condition  they  present  the  appear- 

ance of  minute  corallites  of  a  fasciculate  Rugose  coral,  with 
definite  septa,  and  are  closely  packed  on  some  pieces  of  lime- 

stone, or  sparsely  distributed  on  others.  On  placing  a  thin 
slice  of  this  pseudo-coral,  prepared  for  the  microscope,  under 
a  high-power  objective,  the  supposed  corallites  at  once  resolve 
themselves  into  oolitic  grains  of  a  peculiar  structure.  These 
grains  are  wholly  composed  of  concentric  layers,  or  zones,  of 
carbonate  of  lime,  with  or  without  a  central  nucleus  of  clear 
calcite,  accompanied  by  a  radial  structure,  and  it  is  the  latter 
that  simulates  the  appearance  of  a  septate  coral.  In  fact, 
these  grains  when  seen  in  natural  or  weathered  transverse  sec- 

tion resemble  very  minute  Archaeocyathinae,  especially  when 
the  pellicle  is  thin,  or  of  small  diameter,  and  enclosing  a  clear 
nucleus.  This  radial  structure  is  not  uncommon  in  oolitic 
grains,  but  its  remarkable  resemblance  to  a  minute  coral  has 
not  before  come  under  my  notice.  Between  crossed  Nicols  the 
black  cross  is  clearly  seen  in  places,  indicating  crystalline  and 
not  organic  structure.  No  organic  nucleus  was  observed  in 
any  case. 

I  have  succeeded  in  determining  one  Trilobite,  five 
Brachiopods,  and  one  Pteropod,  but  these,  with  the  excep- 

tion of  the  Pteropod,  bear  no  specific  relation  to  the  more 
copious  fauna,  described  by  the  late  Professor  R.  Tate,"^ 

~  *  Tate— Tr.R.S.S.A.,  1892,  xv.,  part  2,  p.  183.  ~ 
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from  Parara  and  Currainulka,  Vorko  Peninsula.  The  clii.if 

point  of  interest  lies  in  the  addition  of  the  genua  Ohoh/la 
to  the  fauna. 

The  following  are  descriptions  of  the  fossils :  - 

TRILOBITA. 

Genus  Olenellus,  Hall,  1862. 

(Fifteenth  Annual  Report   New  York   State   Cabinet  Nat. 
Hist.,  1862,  p.  114.) 

Olenellus,  sp. 
(Plate  XXV.,  fig.  1.) 

Obs. — Two  species  of  this  characteristic  Cambrian  Trilo- 
bite  are  known  already  from  Australian  rocks :  — O.  Browmiy 
mihi,^  and  0.  Forresti,  mihi,t  with  a  possible  third,  0.  f?) 
Pritchardi,  Tate. J  The  present  specimen  is  very  imperfect, 
but  sufficient  remains  to  indicate  Olenellus  rather  than  Ptycho- 

paria.  It  is  certainly  distinct  from  Tate's  species,  and  pro- 
bably also  from  0.  Brownii. 

The  cephalon,  less  the  free  cheeks,  is  semi-circular-saggi- 
tate.  The  glabella  oblong,  rounded  in  front,  gently  convex, 
slightly  arched  in  the  middle  line  (most  so  anteriorly),  and 
with  parallel  lateral  margins ;  the  axial  grooves  are  strong  and 
undulated,  to  correspond  with  the  glabella  furrows ;  the  first 
pair  are  mere  indentations  of  the  axial  grooves  and  hardly  per- 

ceptible, the  three  latter  are  all  complete  ;  the  frontal  lobe  is 
large  and  subquadrate,  the  palpebral  lobes  obpyriform,  the 
eye  lobes  large,  flat,  crescentic,  and  extend  as  far  forwards  as 
the  palpebral,  beyond  the  first  pair  of  glabella  furrows,  and 
posteriorly  to  the  fourth  complete  furrow.  The  free  cheeks, 
neck  lobe,  and  posterior  portion  of  the  glabella  are  not  pre- 
served. 

There  is  not  sufficient  of  this  cephalon  to  enable  com- 
parisons to  be  made  ;  suffice  it  so  say  that  it  certainly  is  not 

O.  (? )  Pritchardi,  Tate,  provided  the  illustration  of  the  latter 
is  correct,  and  not  a  mere  conventional  figure.  The  form  of 
the  palpebral  lobes,  and  complete  condition  of  the  glabella 
furrows,  so  far  as  they  are  preserved,  also  forbid  a  reference  to 
0.  Brownii.  It  is  nearest  to  0.  Forresti,  mihi,  from  the  Cam- 

brian rocks  of  Kimberley,  North-west  Australia,  possessing 
a  similarly  elongate  glabella,  yet  not  so  long  as  in  0.  For- 

resti, similarly  long  and  curved  eye  lobes,  and  similar  pyri- 

*  Etheridge— Contrib.  Pal.  S.A.,  No.  9,  S.A.  Pari.  Papers, 
No.  127,  1897,  p.  13,  pi.  i.,  fig.  1.  ^  ' 

t  Foord— Geol.  Mag.,  1890,  vii.,  p.  99,  pi.  iv.  figs  2.  2a-b. 
:  Tate— Tr.R.S. S.A. ,  1892,  xv.,  part  2,  p.  187,  pi.  ii.,  fig.  11 
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form  palpebral  lobes,  but  our  specimen  is  not  sufficiently  per- 
fect to  complete  the  comparison. 

On  the  same  piece  of  limestone  is  a  small  portion  of  ano- 
ther glabella,  and  on  another  hand  specimen  part  of  a  fron- 

tal border  of  a  cephalon.  This  lends  encouragement  to  the 
belief  that  additional,  and  it  is  to  be  hoped  more  complete, 
examples  will  be  forthcoming  in  the  near  future. 

BRACHIOPODA. 

Genus  Obolella,  Billings,  1861. 

(GeoL  Vermont,  1861,  ii.,  p.  946.) 

Obolella  wirrialpensis,  sj).  nov. 

(Plate  XXV.,  figs.  2  and  3.) 

*^7;.  Cliar. — Valve  ( ?  pedical)  ovate  to  subquadrate, 
gently  convex,  rising  dorsally  into  a  small  umbo  ;  rounded 
ventrally  and  without  emargination  ;  lateral  angles  rounded. 
Internal  muscular  scars  hardly  at  all  curved,  diverging  from 
one  another,  extending  far  forward,  and  tapering  to  a  tine 
point.  Surface  characters  very  marked  and  distinctive,  con- 

sisting of  a  series  of  clean-cut,  flat,  concentric  steps,  the 
''tread"  of  each  step  practically  at  right  angles  to  its  "riser''  ; 
no  concentric  or  radial  striae  of  any  kind. 

Ohs. — Obolella  ivirrialjjensis  may  be  regarded  as  the  char- 
acteristic fossil  of  the  band  of  limestone  lately  discovered  by 

Mr.  Howcliin,  and  acids  another  welcome  genus  to  our  Cam- 
brian list  of  fossils.  It  is  a  more  quadrate  form  than  most  of 

the  American  Oholellcp,  with  the  exception  of  0.  cingulata, 
Billings  in  fact,  the  outline  is  more  that  of  Oholus  than 
Obolella.  On  the  other  hand,  the  internal  structure,  so  far 
as  it  is  preserved,  is  that  of  the  latter,  and  the  outline  is  more 
that  of  the  British  than  the  American  species.  It  is  further 
remarkable  for  its  size,  being  equal  to  the  largest  of  the 
latter,  and  far  surpassing  the  former.  Three  selected  speci- 

mens measure  as  follows  :  — 

Dorsal  to  ventral.  Transverse. 

a.    7  mm.  8  mm. 
b.   11  mm.  10  mm. 
c.   11  mm.  12  mm. 

The  step-like  nature  of  the  concentric  laminae  is  very  char- 
acteristic, and  cannot  fail  to  arrest  attention,  even  in  frag- 

ments. 

*  Billings— Pal.  Foss.  Canada.  1871,  i.,  p.  8,  figs.  8-10. 
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Obolella,  yp- 

(Plate  XXV.,  Hgs.  4-().) 
Ql,fi^ — It  is  often  a  difficult  task,  in  dealing  with  tiiese 

old  organisms,  particularly  when  imperfect,  to  determine  how 
far  difference  in  outline  is  to  be  allowed  to  have  weight  in 

varietal  significance.  Associated  wiin  Obolella  wirrial pent<is 
are  a  few  examples  differing  from  the  latter  by  their  ovate 
flask-shaped  outline,  accuminating  towards  the  umbo,  and 
swelling  out  towards  the  front;  the  sculpture  appears  to  be 
similar  to  that  of  0.  wirrialpeiisis. 

In  form  this  rarer  shell  is  clearly  allied  to  the  little 

0.  gemma,  Billings,*  of  the  North  American  Middle  Cam- 
brian, but  is  very  much  larger  than  the  latter. 

I  anticipate  it  will  ultimately  prove  to  be  specifically  dis- 
tinct from  0.  (rirriaJpe?isls,  but  as  the  amount  of  material  is 

limited  I  content  myself  by  suggesting  that  it  be  called  O. 
wirrialpensis,  var.  calceoloides. 

Genus  Orthis,  Dolman,  1828. 

(Kongl.  Vet.  Acad.  Plandlingar,  1827  (1828),  p.  96.) 

Orthis  (?)  tatei,  sj).  nov. 
(Plate  XXV.,  figs.  7  and  8.) 

Sp.  Char. — Pedicle  valve,  dorsal  margin  comparatively 
straight  ;  ventral  and  lateral  margins  rounded,  the  former 
non-emarginate  ;  umbo  small,  depressed  ;  surface  in  the  me- 

dian line  moderately  convex,  the  wings  rather  flattened  ;  sculp- 
ture consisting  of  numerous,  thick,  sometimes  bifurcating,  ra- 

dating  costae,  which  die  out,  or  are  only  faintly  perceptible 
on  the  wings  or  towards  the  lateral  margins  of  the  valves,  the 
surface  on  these  portions  being  also  crossed  by  very  fine  con- 

centric lines ;  by  the  prominence  of  two  or  three  costae  on  each 
side  of  the  middle,  a  flattened  space,  taking  the  place  of  a 
sulcus,  is  marked  off. 

Ohs. — In  the  absence  of  internal  features,  I  am  by  no 
means  confident  in  the  generic  reference  of  this  fossil,  but  in 
all  probability  it  is  an  Orthis.  The  specimens  present  a  very 
analogous  appearance  to  one  of  the  late  Mr.  Thomas  David- 

son's figures  of  0.  lenticularis,  Wahl.,t  from  the  Dolgelly 
Group  of  the  Upper  Lingula  Flags  of  Wales. 

The  shell  is  named  in  honour  of  the  late  Professor  R. 
Tate,  who  practically  laid  the  foundation  for  palseontological 
study  in  South  Australia. 

*  Walcott— Bull.  U.S.  Geol.  Survey.  No.  30,  1886,  p.  116, t.  10,  figs.  2  and  2a. 
t  Davidson — Men.  Brit.  Foss.  Bracb.,  part  vii..  No.  3.  1869, 

pi.  xxxiii.,  figs.  27-28a. 
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Orthis  (tW  Orthisina),  .^p. 
(Plate  XXV.,  fig.  9.) 

Ohs. — I  regard  this  as  distinct  from  0.  tatei.  The  valve 
is  a  single  specimen,  apparently  the  pedicle,  and  is  sub- 
quadrilateral,  convex,  the  greatest  convexity  at  about  mid- 

way in  the  length  of  the  valve,  the  sinus  gradually  deepening 
and  widening  towards  the  front,  and  bounded  laterally  by 
ill-defined  folds,  one  on  either  siae,  the  surface  sloping  away 
on  either  side  rapidly  to  the  lateral  margins,  and  at  a  very 
much  less  angle  within  the  sulcus  ;  there  are  indications  of 
costae  on  the  divaricating  folds  and  in  the  sulcus. 

The  hinge  features  are  hidden  in  matrix,  nor  is  the  umbo 
distinctly  visible  ;  it  may,  therefore,  be  either  an  Orthis  or 
an  Or  this  ma. 

It  is  quite  distinct  from  either  Orthis  ( '/ )  peculiarts, 
Tate,*  or  Urthisina  com  pacta,  Tate,f  but  in  general  appear- 

ance it  resembles  Orthis  f  ?)  spiriferoides,  McCoy,!  a  Caradoc- 
Bala  species. 

In  the  Archgeocyathinge  white  limestone  at  Wirrialpa. 

Orthis  {vd  Orthisina),  sp. 
(Plate  XXV.  fig.  10.) 

06s. — In  the  same  white  marble  occurs  another  Brachio- 
pod,  which  may  belong  to  either  of  the  above  genera,  the 
same  disabilities  rendering  it  impossible  to  arrive  at  a  satis- 

factory conclusion,  as  in  the  preceding  instance. 
This  valve,  again  a  single  example,  I  take  to  be  the 

brachial.  It  is  rotundato-quadrate,  the  cardinal  margin  as 
long  as  the  width  of  the  valve,  the  surface  convex,  except  on 
the  dorso-lateral  alations,  where  it  appears  to  be  flattened. 
There  is  a  central,  acute,  or  pinched-up  fold,  produced  for- 

ward, and  expanding  as  it  advances.  There  are  indications 
of  the  existence  of  strong,  distant,  sub-radiating  costae. 

Whether  or  no  this  is  the  brachial  valve  of  the  species 
represented  by  the  preceding  form,  it  is,  at  present,  impos- 

sible to  say  ;  the  two  occur  in  the  same  bed,  however.  There 
is  a  strange  resemblance  in  the  pinched-up  fold  to  the  same 
portion  on  the  brachial  valve  of  a  Caradoc  species,  Orthis  ves- 
pertilio,  Sby.§ 

In  the  Archgeocyathinge  white  limestone  at  Wirrialpa. 

*  Tate— Tr.R.S.S.A.,  1892,  xv.,  part  2,  p.  185,  t.  ii.,  fig.  5. 
+  Tate — loc.  cit.,  p.  185,  t,  ii.,  figs,  6,  6a. 
t  Davidson — Men.  Brit.  Sil.  i^rach.,  part  vii..  No.  4,  1871, 

p.  275,  t.  xxxvii.,  fig.  3a. 
§  Davidson — Mon.  Brit.  Sil.  J3rach.,  No.  3,  t.  xxx.,  figs. 

11,  12a. 
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PTEROPODA. 

Genus  Hyolithes,  Eichwald,  1840. 

(Sil.  Schich.  Syst.  in  Ehstlaiid,  1840,  p.  97.) 

Hyolithes  communis,  Hillini^s. 
Obs. — This  genus  is  represented  by  single  small  tubes  up 

to  twenty-five  millimetres  in  length,  but  without  other  dis- 
tinctive characters.  I  have  not  seen  any  trace  of  an  operculum. 

The  facies  of  the  specimens  is  that  of  //.  cominunn,  Billings, 
already  recorded  from  the  Parara  limestone  at  Curramulka 
by  the  late  Professor  R.  Tate. 

DESCRIPTION  OF  PT.ATE  XXV. 
Olenellus,  sp. 

Fig.  1. — Incomplete  cephaloii,  showing  the  glabella,  palpe- 
bral and  eye  lobes,  etc. —  x  2- 

Obolella  wirrialpensis.  Eih.  fil. 
Fig.  2. — External  view  of  a  nearly  complete  nedicle  {  ?)  valve 

—  x3. 
Fig.  3. — Imperfect  internal  cast,  exhibiting  traces  of  muscu- 

lar scars —  X  3. 
O.  wirrialpensis,  var.  calceoloides,  Eth.  fil. 

Fig.  4. — External  view  of  a  flask-shaped  pedicle  (?)  valve — 
X  3.  ^ 

Fig.  5. — Side  view  of  another  specimen —  x  3. 
Fig.  6. — Umbonal  view  of  the  same —  x  3. 

OrTHIS  (?)  TATEI,  Eth.  fiJ. 
Fig.  7. — Pedical  valve  with  thick,    radiating  coetEe  on  the 

median  portion  of  the  valve —  x  2. 
Fig.  8. — A  similar  specimen —  v  2. 

Orthis  (veJ    Orthisina),  sp. 
Fig.   9. — Subquadrilateral  pedicle   ( Y)   valve,   with   a  moOe- 

rately  deep  sinus,  bounded  by  ill-defined  folds —  x  3. 

Orthis  ( rel    Orthisina),  sp. 
Fig.  10. — ^Rotundo-quadrate  brachial  (?)  valve,  with  a  pinch- 

ed-up  fold —  X  3. 
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NOTES  ON   SOUTH   AUSTRALIAN    DECAPOD  CRUSTACEA. 
PART  III. 

By  W.  H.  Baker. 

[Read  October  3(,  1905.] 
Plates  XXXII.  to  XXXVI. 

The  following  notes  deal  with  some  species  of  Anomura. 
The  first  three  are  true  hermit  crabs  of  the  family  Paguridce, 
which  are  closely  allied  to  each  other,  belonging  to  that  divi- 

sion of  the  family  whose  chief  characteristics  are  the  posses- 
sion of  a  pair  of  modified  appendages  on  the  first,  and  ano- 
ther on  the  second,  abdominal  somite  in  the  male,  and  a  pair 

on  the  first  in  the  female.  The  female  also  is  provided  with 
a  brood  pouch,  which  arises  from  the  fourth  somite  on  the 
left  side,  and  covers  the  unpaired  biramous  appendages  which 
serve  for  the  attachment  of  the  eggs.  These  three  species  are 
referred  to  the  genus  Paguristes.  Of  the  four  remaining 

species,  three  belong'  to  the  Forcellanidcd.  Petrocheles  aus- 
traliensis,  Miers,  is  a  fine  species,  showing  well  the  transition 
to  the  Galatheidce,  and  as  far  as  I  know  has  never  been  figured. 
Of  Poly  onyx  transversus,  Haswell,  the  same  may  be  said  ;  so 
it  is  here  figured,  and  the  description  extended.  Lastly,  a 
Galathea,  belonging  to  the  group  which  contains  G.  austra- 
liensis,  Stimpson ;  G.  aculeata,  Haswell ;  and  G.  magnificay 
Haswell,  's  described — though  provisionally — as  G.  setosa,  for 
the  first  time. 

Family  Pagurid^,  Dana. 
Section  I.,  PagurincE,  Ortmann. 

Genus  Paguristes,  Dana. 
For  latest  description  of  genus  see   Alcock    Cat.  Ind. 

Decap.  Crust.,  part  2,  p.  30,  1905. 

Paguristes  frontalis,  M.-Edw.    PI.  xxxii.,  figs.  1-7. 

Pagurus  frontalis,  M.-Edw.,  An.  desi  Sci.  Nat.,  2e  serie, 
t.  vi.,  p.  283,  pi.  xiii.,  fig.  3.    Hist.  Nat.  Crust.,  t.  ii.,  p.  234. 

Paguristes  frontalis,  Alcock  Cat.  Ind.  Decap.  Crust., 
part  2,  p.  155,  1905. 

Euyagurus  frontalis,  Cat.  Aust.  Crust.,  Haswell,  p.  154= 
The  carapace  anterior  to  the  cervical  groove  is  only 

slightly  convex  from  side  to  side,  anteriorly  depressed,  rather 
oblong  viewed  from  above,  the  sides  behind  the  curve  of  an- 

terior angles  being  nearly  straight ;  its  surface  is  smooth  and 
polished  except  for  some  small  scattered  punctations,  but  to- 

wards the  sides  it  becomes  somewhat  rough  or  rugose.  The 
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triangular  rostriforni  tooth  is  acute,  quickly  iiccuminating  to 

its  apex,  depressed  and  })rojecting  between  the  bases  of 
the  scales  of  tlie  ocular  peduncles.  The  margin  of  the  front 

is  raised,  and  the  antennal  projections,  which  do  not  reach  as 

far  as  the  rostrum,  are  each  tipped  with  a  small  tooth.  A  de- 
pression behind  the  rostral  tooth  sends  off  an  oblique  brancli 

towards  eacli  side  marking  off  the  hepatic  regions,  and  also  a 
median  longitudinal  groove,  which,  nowever,  is  short.  In  the 

region  of  this  groove  tiie  cai-apace  is  slightly  rugose  trans- 
versely. The  hepatic  regions  are  prominent  and  rounded. 

The  antero-lateral  portions  of  the  carapace  scarcely  project 
forward  as  far  as  the  tubercles  of  the  first  joints  of  the  an- 

tennae;  their  descending  margins  carry  two  or  three  spinules. 
The  cervical  groove  is  deeply  marked,  and  the  carapace  behind 
it  is  membranaceous,  and  is  marked  with  some  faint,  irregu- 

lar, longitudinal  lines  :  there  is  a  narrow  median  region  ex- 
panding anteriorly,  and  running  to  a  depression  behind.  The 

brancliial  regions  are  moderately  tumid.  The  carapace  is 
sparingly  hairy  at  the  sides. 

The  narrow  tergum  of  the  first  abdominal  segment  is  tri- 
angular, firm,  and  bears  a  few  setae.  The  remainder  of  tne 

abdomen  is  soft,  except  in  some  specimens  a  little  leathery 
underneath  ;  it  is  glabrous,  except  the  margin  of  the  oviferous 
sac  in  the  female.  The  sixth  segment  is  strongly  calcified  dor- 
sally,  and  is  divided  into  two  main  unequal  portions  by  a 
deep,  transverse,  irregular  furrow,  the  anterior  portion  thus 
divided  is  irregularly  pitted,  the  posterior  has  a  median,  shal- 

low furrow,  which  broadens  out  behind. 
The  ocular  peduncles  are  long,  as  long  as  the  greatest 

breadth  of  tlie  anterior  portion  of  the  carapace,  moderately 
robust,  not  expanding  distally,  and  with  a  tendency  to  become 
slightly  unequal  in  length.  The  basal  scales  are  rather  small, 
spiniform,  close  together,  and  anteriorly  depressed.  Ine  eyes 
are  rather  small. 

The  basal  joint  of  the  antennular  peduncle  is  flattened 
and  hollowed  above,  its  external  margin  is  compressed,  ano 
each  edge  bears  distally  a  minute  spine  (stylocerite).  There 
is  a  small  distal  spine  below  also.  The  second  and  third 
joints  and  the  thick  portion  of  the  upper  flagellum  are  sub- 
equal  in  length  ;  the  lower  flagellum  is  about  half  the  length 
of  the  upper,  and  is  naked,  as  is  also  the  short  distal  por- 

tion of  the  upper  flagellum. 
The  first  joint  of  the  antennal  peduncle  has  a  prominent 

tubercle  below,  which  bears  the  aperture  of  the  green  gland. 
The  second  joint  is  produced  distally  on  the  outer  side,  ending 
in  three  converging  spines,  with  a  group  of  setae  immediately 
below,  the  inner  distal  angle  is  less  produced,  and  ends  in  a 



254 

downward  curved  spinule.  The  upper  surface  of  the  joint  is 
hollowed.  The  third  joint  is  produced  below  to  a  strong 
spine,  which  projects  one-tnird  the  length  of  the  fifth  joint ; 
the  fourth  joint  is  short  and  bears  a  small  distal  spinule 
above.  The  fifth  joint  is  cylindrical,  slightly  curved,  and  ex- 

pands slightly  towards  the  distal  end,  reaching  to  about  half 
the  length  of  the  ocular  peduncle.  The  acicle  is  short  and 
stout,  reaching  about  as  far  as  the  spine  on  the  third  joint : 
it  bears,  besides  the  acute  apex,  two  short,  strong  spines  exter- 

nally, and  one  near  the  base  above  :  it  also  carries  several 
fasciculi  of  coarse  setae.  The  flagellum  is  short,  not  much 
more  than  twice  the  length  of  the  peduncle,  and  is  non- 
ciliate. 

The  mandibles  have  the  edge  of  the  cutting  plate  entire  ; 
a  narrow  and  not  deep  cleft  separates  it  from  the  molar  pro- 

cess;  into  this  tne  terminal  joint  of  the  palp  dips.  The  molar 
process  is  narrow.  The  palp  is  three-jointed,  the  second  joint 
markedly  compressea,  its  plane  being  transverse  to  the  edge 
of  the  cutting  plate  ;  the  third  joint,  which  is  about  as  long 
as  the  two  preceding  ones  together,  is  compressed  and  much 
expanded,  its  plane  being  parallel  to  the  same  edge. 

In  the  first  maxillae  the  external  branch  has  the  second 
joint  articulated  below  the  apex  of  the  preceding,  presenting 
a  bifid  arrangement :  the  distal  portion  is  strongly  reflexed. 
This  branch  bears  a  strong  setum  on  the  inner  side  near  the 
base. 

In  the  second  maxillae  the  third  joint  is  compressed, 
tapering  irregularly,  the  apex  being  without  setae. 

In  the  first  maxillipeds  the  third  joint  is  twisted  and 
turned  aside  so  as  to  be  partially  hidden  behind  the  exopod. 
The  exopod  is  flagellate. 

The  exopods  of  the  two  succeeding  maxillipeds  are  very 
robust,  compressed,  and  flagellate.  The  third  maxillipeds 
have  their  coxal  joints  contiguous,  the  isciuum  bears  a  row  of 
corneous  teeth  on  the  inner  side,  and  the  merus  a  few  spinules 
on  the  same  side. 

The  chelipeds  are  large  and  very  unequal,  the  left  one  is 
the  larger  ;  in  it  the  merus  is  trigonous,  reaching  a  little  be- 

yond the  eyes  ;  it  bears  a  few  small,  low  tubercles,  which  be- 
come more  numerous  and  larger  towards  the  aistal  end  :  some 

are  minutely  punctate  at  their  summits.  Tne  upper  surface 
of  the  carpus  is  strongly  tuoerculate,  the  tubercles  becoming 
almost  spiniform  on  the  inner  margin.  The  hand  is  large 
and  swollen,  whitish  (in  contrast  to  the  rest  of  the  append- 

ages, which  are  red),  ana  finely  granulate,  the  granules  be- 
coming larger  towards  the  inner  side.  The  fingers  open  trans- 

versely, and  are  excavate,  especially  the  immobile  one,  the 
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contiguous  surfaces  having  soino  puiictalions,  from  wliicli  a 
few  liairs  spring.  The  mobile  finger  is  corneous  at  the  tip. 
There  is  a  broad,  rather  obscure,  ridge  on  the  outer  side  of 
the  immobile  finger  reacliing  some  distance  on  tlie  hand  :  at 
the  inner  end  of  tliis  ridge  is  a  small  area  of  well-defined,  red- 

dish granules.  The  hand,  including  the  fingers,  is  more  than 
twice  as  long  as  the  carpus.  On  the  outer  side  the  fingers 
show  no  hiatus,  but  a  prominence  on  the  immobile  one  fits 
into  a  corresponding  slight  hollow  in  the  mobile  one.  The 
right  cheliped  has  the  carpus  and  hand  bearing  larger  tu- 

bercles and  granules,  and  a  few  fasciculi  of  hairs  on  the  inner 
margin. 

The  second  and  third  j)airs  of  legs  are  long,  almost  glab- 
rous and  robust,  exceeding  the  chelipeds  in  length.  The  third 

is  more  robust  than  the  second.  In  these  the  meris  and  pro- 
podi  are  very  slightly  serrate  above  and  below,  the  carpi  have 
a  distal  spine  above,  and  two  or  three  on  the  outer  side,  on 
the  distal  margin.  The  dactyli,  which  are  longer  than  the 
penultimate  joints,  are  moderately  curved  ana  compressed, 
that  of  the  third  pair  is  more  flattened  on  the  outer  side,  and 
bears  a  well-marked,  spinulate  ridge  above  ;  the  inner  side  is 
rounded  and  has  scattered  spinules,  the  lower  margin  is  acute 
and  serrate,  especially  towards  the  end.  The  spinules  usually 
arise  from  dark  red  spots.  Tne  dactyli  terminate  in  small 
black  claws. 

The  fourth  pair  are  much  shortened,  the  joints  are  setose 
on  their  anterior  and  posterior  margins,  non-chelate,  the  pro- 
podi  becoming  narrower  distally.  The  dactyli  are  short,  and 
bear  some  stout  teeth.  The  fifth  pair  are  shorter,  smaller, 
and  minutely  chelate,  the  pad  of  scale-like  setae  covers  the 
whole  breadth  of  the  distal  end  of  the  propodus. 

The  first  and  second  abaominal  segments  bear  sexual  ap- 
pendages in  the  male,  the  rami  of  the  first  being  coalesced  to 

form  a  semi-cylinder,  the  inner  ramus  is  provided  with  a  tuft 
of  brown  stiff  setae,  which  originate  about  the  middle  of  the 
inner  side,  and  extend  beyond  its  end,  intermingling  with 
those  of  the  opposite  limb,  the  outer  ramus  is  thickened,  com- 

pressed, rounded  at  the  end,  which  is  slightly  recurved  out- 
wards, bearing  a  row  of  minute  teeth.  Ihe  second  pair  of 

abdominal  appendages  are  long,  slender,  and  uniramous,  and 
are  terminally  slightly  spatulate  and  setose.  The  three  suc- 

ceeding segments  are  each  provided  with  a  weak  uniramous 
appendage  on  the  left  side. 

The  uropodsi,  as  usual,  are  very  unequal,  the  external 
ramus  of  the  pair  of  the  left  side  is  much  larger  than  the 
inner,  falcate,  and  expanded  with  the  usual  pavement  of 
scale-like  setae. 
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The  telson  bears  a  few  setae  in  groups,  and  is  divided 
dorsally  into  four  lobes,  with  a  small  lozenge-shaped  area  in 
the  middle  ;  the  two  terminal  lobes  are  unequal,  with  a  mectian 
cleft  between  them.  The  two  anterior  lobes  have  each  an 

ear-shaped  pit. 
The  female  has  a  large  brood  pouch. 
This  littoral  species  is  one  of  the  largest  and  commonest 

hermit  crabs  of  our  coast,  and  varies  much  in  size. 
Specimens  in  the  Adelaide  Museum. 
Length  of  a  medium-sized  specimen,  6  cm. 
Length  of  carapace,  26  mm. 
Breadth  of  the  anterior  portion  of  the  carapace,  10  mm. 
Length  of  large  cheliped,  4  cm. 
Length  of  ocular  peduncle,  10  mm. 
Length  of  second  ambulatory  leg,  47  mm. 

Paguristes  brevirostris,  n.  sp.   PI.  xxxiii.,  figs,  l,  la. 

The  animal  is  somewhat  hairy,  especially  on  the  cheii- 
peds,  the  hairs  there,  however,  not  thick  enough  to  hide  the 
armature. 

The  anterior  portion  of  the  carapace  is  rather  flat  above, 
sparingly  pitted,  rough  or  rugose  towards  the  front  and  sides, 
with  a  depression  behind  the  front,  marked  on  eacn  side  by  a 
short,  slightly  oblique  ruga,  then  another  small,  depressed 
area  lies  beween  this  and  the  Hepatic  region.  The  rostral 
tooth  is  very  short,  obtuse,  and  scarcely  projecting  farther 
than  the  prominences  external  to  it ;  these  are  rounded,  and 
each  is  tipped  with  a  very  small  denticle.  The  hepatic  re- 

gions are  rounded  and  slightly  tuberculate  ;  they  are  sepa- 
rated from  the  other  regions  by  a  faintly  marked,  very  ir- 

regular, longitudinal  groove,  which  joins  the  cervical  groove 
behind.  The  frontal  margin  is  thickened.  The  portion  of 
the  carapace  behind  the  cervical  groove  is  thin,  and  shows 
some  small  disconnected  areas  of  calcification.  The  branchial 
regions  are  moderately  tumid  and  sparingly  setose  ;  there  is  a 
tuft  of  setae  on  each  side  of  the  cardiac  region. 

The  ocular  peduncles  are  moderately  robust,  not  as  long 
as  the  breadth  of  the  anterior  portion  of  the  carapace,  and 
somewhat  constricted  towards  the  middle.  The  basal  scales 
are  rather  small,  and  bear  five  or  six  small  red  denticles  on 
each.    They  are  well  separated  from  each  other. 

The  antennular  peduncles  reach  nearly  to  the  level  of  the 
eyes. 

The  outer  side  of  the  first  peduncular  joint  of  the  an- 
tennae bears  one  or  two  denticles.  The  second  joint  is  hol- 
lowed above,  its  outer  distal  angle  is  produced,  bearing  four 

or  five  spinules,  and  there  are  one  or  two  denticles  at  the 
inner  angle.    The  acicle  is  moderately  robust,  quickly  tapering 
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to  a  terminal  spino,  with  three  or  (nwr  others  on  it*;  external 
border,  and  two  on  its  inner  border  near  tlie  base  :  it  readies 
more  than  half  the  length  of  the  fifth  joint.  The  third  iomt 
is  produced  below  to  :i  ])rominent  spine,  and  a  small  sjnnule 
terminates  the  fourth  joint  above.  The  fifth  joint  is  short, 
reaching  about  two-thirds  the  length  of  the  ocular  peduncle. 
The  flagellum  is  short,  much  shorter  than  the  carapace,  the 
internodes  of  the  joints  bearing  ratlier  long  setfe. 

The  chelipeds  are  moderately  robust,  nearly  equal.  The 
merus  reaches  a  little  beyond  the  level  of  the  eyes,  its  lower 
external  border  is  spinulate,  and  it  is  slightly  rugose  on  the 
external  surface  ;  it  bears  some  spinules  on  the  distal  margin, 
and  one  or  two  also  above  a  little  removed  from  the  distal 
end.  The  carpus  is  short,  its  anterior  surface  is  covered  with 
white,  more  or  less  spiniform  tubercles,  which  become  larger 
on  the  inner  margin.  The  palm  is  not  much  longer  than  the 
carpuis,  and  is  covered  anteriorly  with  similar  spiniforni 
tubercles,  which  extend  on  to  the  fingers  ;  on  a  side  view  the 
joint  is  strongly  wedge-shaped,  being  sw^ollen  proximally  and 
tapering  quickly  to  the  end  of  the  immobile  finger.  The 
fing-ers  are  slightly  longer  than  the  palm,  transverse,  coriieous 
at  the  tips,  and  denticulate  on  their  opposable  margins,  with 
a  small  hiatus. 

The  second  and  third  pairs  of  legs  are  nearly  equal  in 
length — the  carpi  and  propodi  of  the  more  posterior  pair 
being  slightly  longer — and  exceed  the  chelipeds  by  about  tlie 
length  of  the  dactyli.  The  more  anterior  pair  is  more  spinu- 

late, spinules  being  situated  on  the  posterior  edges  of  tlie 
meri,  and  on  the  anterior  edges  of  the  carpi  and  propodi. 
The  carpi  and  propodi  also  show  squamose  markings,  from 
which  hairs  arise  ;  these,  again,  are  more  evident  on  the  more 
anterior  pair  ;  the  dactyli  of  both  pairs  are  longer  than  the 
propodi ;  they  are  scarcely  compressed,  slightly  sulcate,  and 
end  in  dark,  corneous  claws,  and  are  distally  more  or  less 
spinulate. 

In  the  male  the  pairs  of  appendages  to  the  first  and  second 
abdominal  segments  are  well  developed,  as  also  are  the  uni- 
ramous  appendages  on  the  left  side  of  the  third,  fourth,  and 
fifth  segments ;  these  bear  very  long  setae. 

In  the  female  the  brood  pouch  is  a  widely  open  sac, 
springing  from  the  fourth  segment.  This  covers  the  biramous 
unpaired  appendages  of  the  second,  third,  and  fourth  seg- 

ments, and  carries  the  ova. 
The  ultimate  segment  is  four-lobed,  with  minute  teeth 

and  some  hairs  on  the  margin  of  the  terminal  lobes. 
Length  of  body,  28  mm. 
Length  of  carapace,  11  mm. 
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Breadth  of  carapace,  anterior  portion,  5  mm. 
Lengtli  of  cheliped,  17  mm. 
Lengtn  of  third  leg,  19  mm. 
Dredged  by  Dr.  Verco,  S.A.  coast,  20-30  fms. 
Types  in  Adelaide  Museum. 

Paguristes  sulcatus,  n.  sp.   PI.  xxxiv.,  figs,  i,  la. 

The  animal  is  very  hairy,  especially  on  the  chelipeds  ;  the 
hairs  are  plumose  or  pinnate. 

The  carapace  anterior  to  the  cervical  groove  is  medianly 
smooth,  except  for  a  few  scattered  pits ;  towards  the  sides, 
however,  it  becomes  rough  and  irregularly  furrowed.  There 
is  a  rather  deep  depression  behind  the  rostral  tooth,  and  the 
portion  of  the  carapace  immediately  behind  this  dips  into  it 
rather  abruptly.  In  this  region  there  are  a  few  slight,  ir- 

regular furrows,  which  appear  as  branching  from  a  median, 
shallow  groove,  which  extends  from  the  frontal  depression  for 
a  short  distance  behind.  The  lateral  portions  of  the  frontal 
depression  are  marked  on  each  side  by  a  short,  oblique  ruga 
(more  pronounced  than  in  the  preceding  species),  and  the 
hepatic  regions,  which  are  full  and  sparingly  pitted,  are  marked 
off  from  the  rest  of  the  carapace  by  irregular  longitudinal 
grooves,  which  join  the  cervical  groove  behind.  The  rostral 
tooth  is  triangular,  acute,  slightly  depressed,  reaching  nearly 
as  far  as  the  ophthalmic  scales.  The  front  between  the  two 
antennal  projections  is  strongly  thickened  ;  these  do  not  pro- 

ject as  far  as  the  rostral  tooth,  and  each  is  tipped  with  a  small 
denticle. 

The  abdomen  is  of  the  usual  soft  nature,  the  dorsal  sur- 
face of  its  sixth  segment  is  strongly  calcified,  and  divided  by 

a  transverse  groove  into  two  unequal  parts  ;  the  anterior  por- 
tion is  marked  with  three  irregular  pits,  the  posterior  by  a 

median  sulcus,  which  is  not  so  deep  as  the  transverse  one, 
and  a  few  small  pits. 

The  ocular  peduncles  are  long  and  slender,  scarcely  ex- 
panding distally  from  about  the  middle ;  they  are  a  little 

shorter  than  the  widest  part  of  the  carapace  anterior  to  the 
cervical  groove.  The  ophthalmic  scales  are  small,  well  sepa- 

rated, and  each  is  tipped  with  three  spinules,  one  of  which  is 
small. 

The  antennular  peduncle  reaches  nearly  as  far  as  the  eyes. 
The  upper  flagellum  slightly  exceeds  the  ultimate  peduncular 
joint  in  length. 

The  .  first  joint  of  the  antennal  peduncle  bears 
externally  two  spinules.  The  upper  surface  of  tne 
second  joint  is  slightly  excavated  :  it  is  much  produced  exter- 
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nally,  bearing  four  or  five  spines,  the  two  apical  ones  being 
rather  divergent ;  there  is  also  a  prominent  spine  on  the  inner 
angle,  with  a  small  spinule  just  below  it.  The  acicle  is  robust, 
regularly  tapering  to  end  in  two  spines,  with  one  just  below 
them  on  the  outer  or  upper  side,  and  one  on  the  inner  side, 
near  the  base  ;  the  acicle  reaches  rather  more  than  half  the 
length  of  the  fifth  joint.  The  third  joint  is  produced  below 
to  a  strong  spine,  which  reaches  nearly  as  far  as  the  fourth 
joint.  The  fourth  joint  has  a  small  spinule  above  at  the  distal 
end.  The  fifth  joint  reaches  about  as  far  as  the  middle  of  the 
ultimate  joint  of  the  antennular  peduncle.  The  flagellum  is 
shorter  than  the  carapace,  and  hairy. 

The  chelipeds  are  equal,  and  weak.  The  merus  reaches 
to  about  the  level  of  the  acicle  of  the  antennae ;  it  bears  a  few 
spines  on  the  upper  margin,  near  the  distal  end,  and  a  few 
on  the  other  two  margins;  the  external  surface  is  slightly 
rugose.  The  anterior  surfaces  of  the  carpus  and  palm  are 
densely  hairy — the  hairs  hiding  the  spines — flattened  and 
covered  witu  spiniform  tubercles,  mostly  curved  forwards,  and 
many  with  acute,  dark  tips ;  these  are  larger  on  the  inner 
margins.  Tne  palm  is  shorter  than  the  carpus ;  it  is  not 
swollen  behind,  as  in  the  preceding  species.  The  fingers  are 
longer  than  the  palm,  spinulose,  corneous  at  their  tips,  and  ex- 

ternally marked  at  their  opposable  edges  with  small,  rather 
regular  teeth.    There  is  no  hiatus. 

The  second  and  third  pairs  of  legs  are  nearly  similar,  the 
third  pair  being  slightly  longer  ;  they  exceed  the  chelipeds  in 
length  by  about  half  the  length  of  the  dactyli  in  the  second 
pair.  The  meri  are  slightly  rugose  externally.  The  carpi 
are  externally  sulcate,  as  also  are  the  propodi,  and  with  them 
bear  on  their  anterior  margins  spines  similar  to  those  on  the 
chelipeds,  which,  however,  are  smaller  and  less  numerous  on 
the  third  pair.  The  propodi  also  are  slightly  squamose.  The 
dactyli  are  about  as  long  as  the  propodi ;  they  are  faintly  sul- 

cate and  spinulate  on  their  anterior  and  posterior  edges, 
are  slightly  curved,  and  end  in  dark  claws. 

The  fourth  pair  is  short,  non-chelate,  the  carpus  and 
propodus  nearly  equal  in  length,  the  propodus  distally  nar- 

rowing.   The  dactylus  is  short,  robust,  and  spinulate. 

The  first  two  pairs  of  abdominal  appendages  in  the  male 
are  well  developed  ;  the  single  pair  of  the  first  segment  in  the 
female  is  weak.  The  other  appendages  are  of  the  usual  char- 
acter. 

The  telson  is  four-lobed,  the  two  anterior  lobes  larger 
than  the  posterior  ;  the  posterior  lobes  are  unequal,  rounded 
behind,  and  spinulate  and  setose  on  the  margins. l2 
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Length  of  body,  37  mm. 
Length  of  carapace,  16  mm. 
Breadth  of  carapace  anterior  to  the  cervical  groove, 

7  mm. 
Length  of  cheliped,  20  mm. 
Length  of  third  leg,  26  mm. 
Length  of  ocular  peduncle,  6  mm. 
A  littoral  species.    Port  Wiilunga,  S.A,  coast. 
Types  in  Adelaide  Museum. 
This  species  differs  from  r.  suhpilosus,  Henderson,  in  tne 

following  particulars :  — The  ocular  peduncles  are  longer  and 
slenderer.  The  ophthalmic  scales  are  smaller  and  trispinose. 
The  rostral  tooth  is  more  acute,  and  there  is  a  strong  depres- 

sion behind  it  on  the  carapace,  and  a  short,  median,  longi- 
tudinal groove.  Tne  antenna!  flagellum  is  well  ciliated,  in 

the  chelipeds  the  hand  is  not  swollen  behind.  In  the  second 
and  third  pairs  of  legs  the  dactyli  are  not  longer  than  the 
propodi,  and  the  anterior  borders  of  the  last  three  joints  are 
very  spinose.    Finally,  the  telson  is  quadrilobate. 

Family  Porcellanid^. 
Genus  Forceltana,  Lamarck. 

Porcellana  rostrata,  n.  sp.   PI.  xxxv.,  figs,  i,  la,  16. 

Tne  carapace  is  subpentagonal,  sligntly  longer  than 
broad,  slightly  convex  benmd  the  protogastric  ridges.  The 
surface  is  uneven,  being  marked  by  numerous  minute  trans- 

verse striae ;  some  of  the  striae  are  more  distinct,  bearing  groups 
of  soft  plumose  setae,  especially  in  the  female ;  two  proto- 

gastric ridges  are  particularly  thus  indicated.  The  regions 
are  well  marked ;  the  cervical  groove  distinct.  The  postero- 

lateral regions  are  rounded  and  rugose,  the  rugae  extending 
around  the  sides  of  the  carapace  to  the  pterygostomial  region, 
but  not  uniting  dorsally,  as  a  nearly  smooth  space  intervenes. 
The  epibranchial  regions  are  slightly  tumid.  A  narrow,  ae- 
pressed  area  borders  the  antero-lateral  regions.  The  front 
viewed  from  above  shows  two  prominent  lobes,  divided  by  a 
median  sulcatioii,  which  extends  gradually,  oecoming  shal- 

lower backward  between  the  protogastric  ridges ;  from  a  front 
view  the  margins  of  these  lobes  show  as  two  arches,  the  outer 
limb  of  each  being  much  shorter  than  the  inner,  the  two  inner 
limbs  uniting  to  form  an  almost  vertically  depressed,  acute, 
median  lobe  or  rostrum  ;  the  outer  lobes,  which  form  part  of 
the  inner  margin  of  the  orbits,  are  also  depressed ;  the  edge  of 
the  front  itself  bears  a  series  of  small  denticles,  which  extend 
to  the  antero-lateral  margins.  The  antero-lateral  margin  is 
longer  than  tne  postero- lateral ;  it  is  cristate,  and  shows  an 
acute  prominence  at  the  external  angle  of  the  orbit,  a  distinct 



261 

antennal  spine,  and  two  others  further  baek  ;  tlio  crest  is  in- 
terrupted by  a  notcli  at  tlie  anterior  end  of  the  cervical 

groove,  and  on  a  sliijht  lobe  behind  the  notch  are  sometimes 
found  two  other  small  spines.  The  })osterior  border  is  raised 
and  insinuate. 

The  pleon  is  smooth,  })oli8hed,  and  glabrous,  except  on 
the  margins. 

The  litica  anoni  i/r/ca  readies  from  beneath  the  antennal 

peduncle  to  the  edge  of  the  lateral  wall  of  the  carapace,  just 
above  the  coxa  of  the  third  pair  of  legs,  a  short,  oblique  ridge 
immediately  beliind  the  marginal  notch  before  mentioned 
reaches  from  the  antero- lateral  crest  across  to  this  suture. 

The  eyes  are  small,  and  scarcely  projecting. 
The  first  joint  of  the  antennular  peduncle  has  two  oblique 

ridges,  which  converge  and  unite  inwardly. 
The  basal  joint  of  the  peduncle  of  the  antenna 

is  somewhat  triangular ;  it  forms  the  external  mar- 
gin of  the  orbit :  its  upper  portion  reaches 

the  margin  of  the  carapace,  its  lower  border  bears 
three  or  four  teeth  towards  the  inner  end,  the  innermost  one 
of  which  is  below  the  eye,  is  spiniform,  and  directed  for- 

wards, and  is  visible  from  above  ;  the  other  three  teeth  are 
small,  and  point  inward.  Tne  third  joint  is  a  little  longer 
than  the  second,  expanding  tow^ards  the  distal  end,  where 
there  is  an  anterior  projection  ;  the  fourth  joint  is  small,  and 
also  hsLS  a  slight  projection.    The  flagellum  is  long. 

In  the  external  maxillijoeds  the  ischium  is  moderately 
broad,  sub-triangular,  produced  a  little,  and  broadly  rounded 
at  the  inner  distal  angle,  its  outer  distal  angle  having  a 
strong,  obtuse  tooth,  which  usually  lies  in  a  slialiow  groove  of 
the  exopod.  The  outer  surface  is  slightly  excavate,  and  the 
external  margin  thickened  and  defined  by  two  ridges.  The 
merus  has  the  inner  lobe  marked  with  six  or  seven  denticles. 

The  carpus  also  has  an  internal  lobe,  with  a  strong  tooth  be- 
low, and  a  longitudinal  lateral  ridge,  and  its  upper  distal  end 

terminates  in  an  acute  tooth.  The  joints  are  fringed  with 
the  long  hairs,  as  is  usual.  The  exopod  is  slightly  curved, 
and  tapers  to  an  obtuse  point.  It  reaches  to  more  than  half 
the  length  of  the  merus ;  its  outer  face  is  slightly  excavate. 

The  chelipeds  are  usually  equal  in  the  female  ;  they  are 
rough,  like  the  carapace.  The  merus  is  short,  and  bears  a 
large  anterior  lobe,  whch  is  acute,  with  very  small  denticles 
on  its  edge ;  there  is  a  small  spine  on  the  distal  margin  under- 

neath. The  carpus,  which  is  about  as  long  as  the  palm,  is 
slightly  excavate  longitudinally  on  the  inner  surface ;  the 
upper  surface  has  two  longitudinal  sulcations,  with  a  promi- 

nent ridge  between  them  marked  by  cblique  striae:  the  outer 
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margin  bears  a  series  of  small  forward  directed  teeth ;  the 
inner  margin  is  divided  into  two  acute  lobes  and  a  distal  pro- 

minence, the  two  lobes  bear  marginal  minute  denticles ;  there 
are  also  a  few  spinules  near  the  distal  end  above ;  the  lower 
surface  is  nearly  smooth.  The  palm  is  much  compressed,  it 
widens  considerably  from  the  proximal  end ;  there  is  a  broad 
ridge  on  the  upper  surface  which  extends  to  the  base  of  the 
mobile  finger ;  the  inner  margin  is  rather  acute,  with  a  small 
tooth  near  the  distal  end,  besides  a  terminal  one ;  the  outer 
margin,  which  is  nearly  straight  for  most  of  its  length,  bears 
a  series  of  spinules  which  extend  to  the  end  of  the  immobile 
finger ;  there  are  also  a  few  spinules  along  with  a  dense  mass 
of  hair  on  the  upper  surface  towards  the  outer  margin  :  the 
under  surface  is  nearly  smooth.  The  fingers  are  very  much 
compressed  and  rather  unsymmetrical,  meeting  their  whole 
length  with  some  obscure  longitudinal  sulcations ;  the  mobile 
one  has  a  sharp  ridge  above,  which  near  its  distal  end  shows 
some  small  denticles,  its  apex  is  constricted  to  a  hook,  its  inner 
surface  is  excavate.  The  immobile  finger  is  excavate ;  its  api- 

cal tooth  is  unsymmetrically  placed.  In  the  adult  male  the 
chelipeds  are  very  unequal,  one  is  often  greater  developed,  the 
hairs  are  absent,  and  the  asperities  much  reduced,  the  fingers 
do  not  meet  except  at  their  apices,  and  there  is  a  tooth  on 
each  near  the  proximal  end  of  their  opposable  edges.  This 
cheliped  takes  a  strong  red  colour. 

The  carapace  of  the  male  is  much  less  hairy. 
The  three  pairs  of  ambulatory  legs  are  Sitout,  rather 

rough,  witn  groups  of  soft  hairs,  the  propoai  have  a  series  of 
spines  behind,  the  dactyli  are  strong,  more  than  half  as  long 
as  the  propodi ;  they  end  m  one  strong  claw,  at  the  base  of 
which  there  is  a  little  tubercle,  tipped  with  a  small  spine,  and 
inwardly  from  this  there  are  four  spines. 

The  last  pair  of  legs  are  very  slender  and  chelate  ;  they 
reach  about  half  the  length  of  the  carapace. 

Dredged,  by  Dr.  Y erco.  Investigator  Straits,  20-30  fms. 
Length  of  carapace,  6  mm. 
Breadth  of  carapace,  5  mm. 
Length  of  cheliped,  female,  10  mm. 
Length  of  choliped,  enlarged,  male,  16  mm. 
Types  in  Adelaide  Museum. 

Sub-genus  Folyonyx^  Stimpson. 
Polyonyx  transversus,  Haswell.    PI.  xxxvi.,  tigs.  2,  2a. 

Vorceilana  t rnnsverm ,  Haswell,  Cat.  Aust.  Crust,  p.  150. 
The  carapace  is  nearly  smooth,  much  broader  than  long, 

showing  from  above  a  transversely  ovate  shape,  very  convex 
in  the  antero-posterior  direction,  much  less  so  in  the  trans- 



263 

verso,  rather  more  dei)resse(l  hehiiul  than  in  front.  Tlie  re- 
gions are  faintly  defined  ;  the  poslero-hiteral  strongly  rugose. 

Tlie  protogastric  lobes  are  slightly  proniitient.  The  front, 
when  viewed  from  above,  appears  slightly  arcuate,  rather 
more  than  one-third  the  wiaili  of  the  carapace,  marked  by  a 
distinct  ridge  or  crest,  the  median  lobe  of  which  projects,  and 
there  are  two  lateral  lobes  very  obscure.  Slight  insinuations 
mark  the  orbits  above.  Viewed  from  before,  the  front  ap- 

pears nearly  straight,  the  median  portion  slightly  depressed. 
The  antero-lateral  regions  are  two-lobed,  the  lobes  separated 
by  a  wide  notch  of  the  cervical  groove  :  they  are  faintly  cris- 

tate, and  the  anterior  one  is  depressed. 
The  basal  antennular  joint  is  ovate  and  slightly  ridged 

above. 

The  eyes  are  small,  scarcely  projecting  beyond  the  mar- 
gin of  the  carapace. 
The  basal  joint  of  the  antenna  is  large,  sub-triangular  in 

shape  :  its  lower  margin  very  arcuate  and  prominent ;  a  ridge 
runs  nearly  parallel  to  the  inner  margin,  and  there  is  a  small 
tooth  projecting  inwards  at  its  interior  angle  beneath  the 
eye :  it^  upper  portion  reaches  the  edge  of  the  carapace,  and 
both  its  inner  and  outer  sides  are  strongly  incurved.  The 
third  joint  of  the  peduncle  is  narrower  and  longer  than  the 
second,  the  fourth  is  very  short  :  these  three  joints  are  not 
crested  or  lobed. 

The  appendages  are  more  or  less  iridescent. 
The  external  maxillipeds  are  smooth.  The  internal  mar- 

gin of  the  ischium  is  almost  semi-circular.  Ttie  merus  is  sub- 
equal  in  length  to  the  propodus,  and  there  is  on  the  inner 
side  near  the  proximal  end  a  prominent  lobe.  The  carpus  is 
a  little  shorter  than  the  propodus :  it  is  sub-triangular  in 
shape  from  a  side  view.  The  joints  are  fringed  with  very  long 
hairs.    The  exopod  does  not  reach  to  the  middle  of  the  merus. 

The  chelipeds  are  slightly  unequal — in  this  specimen  the 
right  is  larger — they  are  long  and  well  developed,  and  very 
hairy.  In  the  right  one  the  merus  is  short,  its  upper  surface 
irregularly  rugose  ;  there  is  a  small  incision  on  the  upper  dis- 

tal end.  The  carpus  is  nearly  smooth,  rounded  behind,  some- 
what spindle-shaped  viewed  from  above,  nearly  as  long  as  the 

carapace  ;  the  inner  and  upper  margin,  which  is  a  thin,  very 
prominent  ridge,  bordering  a  deep  longitudinal  concavity,  is 
entire  and  convex,  and  is  clotned  with  very  long  plumose, 
hairs,  which  extend  to  parts  of  the  upper  surface  :  the  lower 
inner  margin  is  scarcely  prominent  ;  there  is  a  small  incision 
at  the  distal  end  above.  The  palm  is  a  little  shorter  than  the 
carpus,  it  is  compressed,  rounded  on  its  upper  margin,  which 
is  marked  by  a  longitudinal  line,  and  bears  a  few  spinules 
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towards  the  mobile  finger.  The  lower  margin  is  an  acute 
ridge,  bearing  a  row  of  small  teeth,  which  reach  to  the  end 
of  the  immobile  finger.  The  oblique  outer  surface  is  covered 
with  a  dense  mass  of  plumose  or  ciliate  hairs,  which  end 
abruptly  at  the  ridge,  the  under  surface  being  quite  glabrous. 
The  mobile  finger  bears  a  longitudinal  row  of  well-developed 
teeth  on  the  outer  side,  on  a  ridge  which  sharply  marks  the 
hairy  portion  from  the  glabrous.  The  fingers  are  crossed  at 
their  apices,  and  each  has  an  internal  large  tooth. 

The  three  pairs  of  ambulatory  legs  are  short,  robust,  and 
mostly  smooth,  very  hairy.  The  propodi  have  a  series  of 
spines  behind.  The  dactyli  are  short,  curved,  and  end  in  two 
claws ;  behind  these  there  are  two  or  three  strong  spines.  The 
last  pair  is  very  slender  and  chelate. 

The  pterygostomial  regions  are  somewhat  excavate,  and 
are  crossed  by  a  rather  sigmoid  ridge. 

The  pleon  of  the  female  is  very  Ions:  and  partially  over- 
laps the  external  maxillipeds  :  it  is  smooth  or  slightly  punc- 

tate. TJie  first  joint  is  narrow  at  first,  but  soon  becomes  as 
wide  as  the  second,  these  become  successively  broader  till  the 
fifth  inclusive,  the  sixth  is  slightly  concave  at  the  sides,  and 
bears  a  pair  of  well-developed,  biramous  uropods.  The  last 
segment  is  composed  of  seven  plates,  one  median  and  triangu- 

lar, the  others  lateral,  the  most  proximal  of  which  is  verv 
small  compared  with  the  others,  the  two  distal  plates  form  the 
termination. 

Lengtii  of  carapace,  8  mm. 
Width  of  carapace,  11  mm. 
Length  of  cheliped,  19  mm. 
Length  of  tirst  ambulatory  leg,  10  mm. 
Dredged  by  Dr.  Verco,  17  fms.,  off  Newland  Head,  S.A. 
One  specimen,  a  female,  in  Adelaide  Museum. 

Genus  rcfroIut]i c^,  Stimpson. 

Sub-genus  Petrochele>< ,  Miers. 
Petrocheles  australiensis,  Mieis.    pi.  xxxvi  ,  tigs.  1,  la. 

Peti'ocheles  auatralieiisis,  Cat.  Crust.,  N.Z.,  p.  61. 
Petrocheles  australiensis,  Cat.  Aust.  Crust.,  p.  174. 

The  body  is  nearly  flat,  covered  with  scale-like  promi- 
nences, which  are  small  on  the  upper  surface  of  the  carapace, 

but  larger  on  the  appendag^es.    From  the  scales  arise  short, 
harsn  hairs,  which,  again,  are  more  developed  on  the  limbs. 

The  carapace  is  obcordate,  slightly  convex  m  the  trans- 
verse direction,  less  so  in  the  antero-posterior.  The  cervical 

groove  is  well  marked  and  wide.  The  protogastric  region 
bears  anteriorly  just  behind  the  orbits  two  low  spines,  follow o3 
by  some  scale-like  tubercles,  more  pronounced  than  those  of 
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blie  rest  of  tlio  carapace.  Anterior  to  these  spines  the  front  is 
depressed,  triangular,  acute  at  the  apex,  each  side  having 
three  strong  spines,  including  the  supra-ocular,  which  is  large. 
The  interocular  si)ace  is  more  than  one-fourth  the  width  of 
the  carapace. 

Tlie  lateral  niaigins  of  the  carapace  are  strongly  cristate 
anteriorly,  furnished  with  eigiit  spines,  including  the  post- 
ocular  :  these  have  often  a  few  spinules  between  them  :  these 
spines  occupy  about  three-fifths  the  length  of  the  lateral  bor- 

der, the  postero-lateral  remaining  portion  of  which  is  rounded 
and  marked  with  some  oblique  rugae.  The  posterior  border  is 
strongly  insinuate. 

The  pterygostoniial  region  has  a  very  strong  oblique 
ridge,  reaching  well  behind. 

The  pleoii  is  broad,  the  segments  marked  with  trans- 
verse, slightly  elevated  areas,  coarsely  hairy.  The  sixth  seg- 

ment is  longer  than  the  preceding  ones  and  narrower,  the 
lateral  margins  being  deeply  excavated  to  receive  the  ped- 

uncles of  the  uropods.  The  telson  is  composed  of  five  plates, 
viz.,  one  large,  median,  and  triangular,  two  elongate  and 
lateral,  and  two  terminal  ovate,  with  peduncle-like  constric- 

tions, and  fringed  with  long,  plumose  setae. 
The  eyes  are  moderately  large,  on  short  peduncles. 
The  basal  joint  of  the  antennule  is  strongly  spined  dis- 

tally,  as  in  Galathea. 
Three  joints  of  the  antennal  peduncle  are  distinct,  the 

first  of  these  is  very  short,  and  anteriorly  bears  a  prominence 
tipped  with  two  or  three  spines,  the  second,  which  is  also 
short,  is  prominent  in  front,  with  one  spine  and  a  few  spin- 

ules, the  third,  though  scarcely  shorter,  is  cylindrical ;  the 
flagellum  is  about  as  long  as  the  chelipeds. 

In  the  external  maxillipeds  the  ischium  is  moderately 
broad,  produced  at  the  internal  distal  angle,  and  the  margin 
broadly  rounded  and  minutely  crenulated,  also  a  little  pro- 

duced at  the  external  distal  angle.  The  merus  has  the  in- 
ternal lobe  only  very  slightly  projecting,  above  it  is  a  spine, 

and  at  the  distal  end  a  smaller  one.  The  carpus  has  two 
longitudinal  ridges  on  its  upper  surface,  and  is  a  little  lobed 
internally  and  deeply  hollowed  below,  to  receive  the  process  of 
the  following  joint.  The  propodus  is  much  lobed  internally, 
the  lobe  being  hatchet-shaped.  The  joints  bear  the  usual 
long,  plumose  setae.  The  exopod  is  rather  slender,  reaching 
about  half  the  length  of  the  merus  ;  it  bears  a  few  coarse 
granules  on  its  outer  border. 

The  chelipeds  are  long,  well  developed,  very  spinose  to 
tuberculate.  The  merus  joint  reaches  slightly  beyond  the 
level  of  the  eyes,  and  is  somewhat  compressed,  with  two  small 
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spines  on  the  distal  margin  above,  and  with  two  or  three  on 
the  inner  surface  longitudinally  placed,  with  a  large  spine  at 
the  inner  distal  angle.  The  carpus  is  two-thirds  the  length  of 
the  carapace  ;  it  is  rounded  on  the  outer  side  with  a  row  of 
seven  or  eight  moderately-sized  spines ;  the  upper  surface, 
which  is  nearly  flat,  bears  a  median  row  of  a  similar  number 
of  spines.  The  upper  anterior  border  has  six  large,  forward- 
directed  spines,  and  besides  these  the  anterior  surface,  es- 

pecially towards  the  distal  end,  bears  some  more  or  less  spini- 
form,  scattered  tubercles.  The  lower  anterior  border  is  almost 
entire,  except  for  the  ends  of  scale-like  ridges,  which  are  well 
marked  on  the  under  surface.  The  propodus  is  much  com- 

pressed, the  upper  or  inner  margin  of  the  palm  is  a  little 
shorter  than  the  carpus  ;  it  is  covered  by  oblique  rugae,  which 
extend  for  some  distance  on  the  under  side.  The  upper  or 
outer  surface  has  a  longitudinal  granulate  to  spinulate  ridge 
nearer  the  inner  border  than  the  outer,  and  between  this  and 
the  outer  margin  is  a  flat  area,  covered  by  dense  but  very 

short  hairs,  with  some  spinules-  intermingled.  The  outer 
margin  is  slightly  raised,  granuiate  to  spinulate,  and  a  little 
sinuate  in  outline  to  the  end  of  the  immobile  finger.  The 
mobile  finger  is  as  long  as  the  inner  margin  of  the  palm,  it 
bears  a  row  of  spines  on  the  inner  margin,  these  project  for- 

wards and  a  little  inwards.  There  is  another  row  of  spines 
on  the  outer  side,  near  the  cutting  edge  ;  the  immobile  finger 
has  a  similar  row  in  the  corresponding  position.  The  cutting 
edges  of  both  fingers  are  furnished  with  strong  teeth,  which 
become  smaller  and  more  numerous  distally ;  an  hiatus  occu- 

pies about  two-tnirds  the  length  of  the  fingers,  and  the  tip  of 
the  mobile  finger  is  long  and  hooked,  and  overlaps  its  fellow, 
which  is  almost  straight.  The  under  surface  of  the  propodus 
is  covered  with  scale-like  tubercles  and  is  almost  glabrous  ;  it 
has  an  indistinct,  broad,  longitudinal  ridge,  which  corresponds 
in  position  to  the  one  on  the  upper  surface. 

The  three  pairs  of  legs  which  follow  are  strong,  the  first 
reaches  a  little  further  than  the  end  of  the  carpus  of  tne 
cheliped.  They  are  very  setose,  and  are  covered  with  the 
scale-like  markings.  The  meri  are  compressed  with  a  few 
strong  spiues  on  their  anterior  margins,  and  one  strong 
spine  near  the  distal  end  of  the  posterior  border,  and  another 
just  above  it.  The  propodi,  which  are  scarcely  compressed, 
have  three  or  four  small  spines  behind,  especially  one  at  the 
distal  end.  The  dactyli  are  short  and  stout,  with  one  ter- 

minal slightly  curved  claw  and  four  spines  inward  from  this. 
The  last  pair  much  reduced  in  size  is  minutely  chelate, 

and  bears  terminally  many  stiff  hairs. 
Length  of  carapace  in  the  median  line  from  tip  of  ros- 

trum to  the  insinuation  of  the  posterior  border,  23  mm. 
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Breadtli,  *io  iiini. 
Length  of  cheliped,  5()  nmi. 
It  is  impossible  to  look  at  this  species  without  recognising 

its  strong  likeness  to  the  family  Gnhif hcidn'. 
Dredged  by  Dr.  Verco,  8t.  Vincent  Gulf  ;  also  a  speci- 
men from  Port  MacDonnell,  collected  by  Dr.  lorr. 

Family  Galatheid^e. 
Genus  Galathea,  Fabricius. 

Galathea  setosa,  n.  xj)    PI.  xx.w.,  figs.  2,  2a,  -ih. 

This  species  is  found  with  6'.  (utsfraliensis,  Stimpson,  and 
though  closely  allied  to  it  is,  however,  I  believe,  distinct. 

The  transverse  striae  of  the  carapace,  which  are  much  less 
numerous  than  in  that  species,  are,  especially  on  the  gastric 
and  hepatic  regions,  broken  up  Into  arcuate  lobes  or  squamae, 
from  which  spring  very  long,  coarse,  minutely  serrate  setae, 
along  with  some  sliorter  ones  ;  these  extend  on  to  the  ros- 

trum, where  they  arise  from  small,  round  tubercles,  and  are 
longer  than  the  rostral  teeth.  The  rostral  teeth  are  somewhat 
ovato-lanceolate  in  shape,  especially  the  terminal  one.  The 
armature  of  the  surface  of  the  carapace  is  insignificant ;  there 
are  two  very  small,  obtuse  teeth  on  the  gastric  region,  placed 
on  the  most  anterior  arch,  which  are  wider  apart  than  the 
two  spines  of  G.  ausfixiUensis ;  two  similar  teeth  are  placed 
further  back  and  wider  apart  than  these,  while  there  is  one 
on  each  hepatic  region.  The  first  two  teeth  only  are  constant. 
The  lateral  spines  of  the  carapace  are  seven,  including  the 
post-ocular,  which  is  small. 

The  three  anterior  segments  of  the  pleon,  except  the 
first,  have  deep,  transverse  sulcations,  the  joosterior  margins  of 
which,  and  also  faint  transverse  ridges  close  to  the  anterior 
margins,  are  fringed  with  similar  forward-directed  setae,  as 
those  on  the  carapace.  The  fifth  segment  has  a  strong  trans- 

verse ridge  about  the  middle,  the  hairs  of  which  and  also 
those  of  its  anterior  faint  ridge  are  directed  backwards. 

The  eyes  are  rather  large  :  they  have  a  fringe  of  strong 
setae  at  their  bases. 

The  spines  at  the  ends  of  the  antennular  joints  are  long, 
being  visible  beyond  the  eyes. 

The  flagella  of  the  antennae  are  longer  than  the  chelipeds 
and  are  furnished  with  setae  at  the  internodes.  (Those  of  G. 
australiensis  are  nearly  naked.) 

The  chelipeds,  as  compared  with  G.  australiensis,  are 
shorter  and  stouter  :  they  are  squamose  and  clothed  with  long, 
coarse  hairs,  the  spines  also  are  longer  and  not  so  projecting 
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outwards.  The  fingers  are  nearly  as  long  as  the  palm,  elon- 
gate, and  becoming  more  narrowed  or  acute  at  the  ends  ;  they 

are  excavate,  and  have  no  hiatus  in  either  sex,  and  are  mi- 
nutely serrate  on  their  outer  opposable  edges.  The  immobile 

finger  terminates  in  two  strong,  hooked  teeth,  with  one  more 
or  less  rudimentary  on  each  side.  The  mobile  finger  has  one 
hooked  tooth,  with  a  rudiment  oh  each  side. 

The  following  three  pairs  of  legs  are  very  spiny  and  very 
setose.  The  dactyli  are  strong,  with  horny,  curved  claws  and 
marginal  spines. 

In  both  species  the  telson  of  the  male  has  on  each  side 
above  the  middle  a  group  of  strong,  corneous  bristles  ;  these 
on  stronger  magnification  appear  to  be  hollow,  and  have  their 
tips  split,  and  in  spirit  specimens  have  a  shiny  appearance 
and  golden  colour.  G.  australiensis  varies  in  colour,  speci- 

mens from  shallow  water  are  greenish  or  bluish,  those  from 
20-30  fms.  are  deep  red.  The  present  species  has  a  remark- 

able colouration.  The  carapace  is  white  in  the  middle,  and 
towards  each  side  is  a  band  of  colour,  in  which  violet,  orange, 
and  brown  are  seen.  The  sternal  surface  is  orange.  The 
chelipeds  are  white,  with  red  spots,  the  lingers  are  deep  red. 
The  legs  are  banded  with  violet,  orange,  and  white.  The  an- 
tennal  flagella  are  red. 

Although  the  differences  between  these  two  species  are 
small,  they  appear  constant ;  a  moderate  series  of  specimens 
having  been  observed  with  no  sign  of  intermediacy.  In  prac- 

tice they  are  not  difficult  to  separate. 
Through  the  kindness  of  the  Director  of  the  Australian 

Museum,  I  have  been  able  to  compare  this  species  with  G. 
aculeata,  Haswell,  and  note  the  following  differences: — G. 
aculeata  is  much  less  setose  and  spinose  on  all  parts,  its  ros- 

trum is  nearly  smooth,  and  its  terminal  spine  is  much  slen- 
derer and  lanceolate.  The  joints  of  the  chelipeds  are  much 

less  robust,  the  carpi  being  longer.  The  fingers  are  notably 
longer  than  the  palm. 

From  G.  magnifica^  Haswell,  it  differs  in  the  coarse  and 
harsh  hairs  of  the  carapace.  In  the  striae  of  the  gastric  region 
being  broken  up  into  arcuate  lobes.  In  the  setose,  rostrum, 
eye  peduncles,  and  limbs.  The  colour  markings  are  also 
different. 

Length  of  carapace,  5  mm. 
Length  of  cheliped,  10  mm. 
Dredged  by  Dr.  Verco,  Investigator  Straits,  S.A.,  20-30 

fms. 

Types  in  Adelaide  Museum. 
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DESCUTPTIONS  OK  PLATKS 

Plate  XXXII. 
Fagnristes  frontalis,     .-Va\w . 

Fig.  1.    Antonnal  ptHlunc'le,  side  view,  cnlarjrcd. 2.  Mandible,  enlarged. 
3.  First  maxilla,  enlarged. 
4.  Second   maxilla,  enlarged. 
5.  First  maxilliped,  enlarged. 
6.  Large  clieliped,  enlarged. 
7.  Appendage  of  first  abdominal   somite    of  male  en- 

larged. 
Plate  XXXlll. 

Fig.  1.    Pagvristes  hrevirostris  n.  sp.,  enlarged. 
la.  ,,  anterior  regions,  enlarged. 

Plate  XXXIV. 
Fig.  1.    Paguristes  svlcatus,  n.  sp.,  enlarged. 

la.  ,,  .,  anterior  regions,  enlarged. 
Plate  XXXV. 

Fig.  1.    Porcellana  rostrata,  n.  sp.,  enlarged. 
Irt.  ,  anterior  regions,  enlarged, 
lb.  third  maxilliped.  enlarged. 
2.    Galathea  setosa,  n.  sp.,  enlarged. 
2a.  third  maxilliped,  enlarged. 
2o,  cheliped,  enlarged. 

Plate  XXXVI. 
Fig.  1.    Petrocheles  australiensis ,  Mier,s,  enlarged 
la.  ,j  third  maxilliped,  enlarged. 
2.    Polyonyx  transversus,  Haswell,  enlarged. 
2a.  anterior  regions,  enlarged. 
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FURTHER    NOTES    ON    AUSTRALIAN    COLEOPTERA,  WITH! 
DESCRIPTIONS    OF    NEW    GENERA    AND  SPECIES. 

By  the  Rev.  T.  Blackburn,  B.A 

[Read  October  3,  1905.] 
XXXV. 

LAMELLICORNES  LAPAROSTICTL 

TROGIDES  (continued). 
LiPAROCHRUS. 

The  species  of  this  genus,  as  distinguished  from  Antio- 
chrus,  are  of  very  uniform  facies,  and  much  general  resem- 

blance, inte?'  se,  but  differing  by  very  satisfactory  structural 
characters.  They  are  easily  divided  into  well-marked  groups, 
distinguished  by  the  number  of  strise  on  the  elytra  and  the 
external  armature  of  the  front  tibiae.  The  species  of  only  one 
group — that  with  numerous,  closely  placed  elytra!  strise — are, 
so  far  as  I  know,  much  subject  to  variety,  and  it  is  just  pos- 

sible that  in  that  group  the  forms  which  I  regard  as  varieties 
of  one  species  may  represent  a  considerable  number  of  very 
closely  allied  species.  Several  species,  which  I  refer  to  Dr. 

Sharp's  genus  ̂ Lntiochrus,  have  been  attributed  to  Li^paro- 
chrus,  and  concerning  that  reference  I  propose  offering  some 

notes  below,  under  the  heading  " Antiochrus."  Sixteen  names 
have  been  proposed  as  names  for  species  referred  to  Lrparo- 
chrus,  and  one  Liparochrus  has  been  erroneously  named  as  i 
member  of  the  genus  Ccelodes.  Of  the  above-mentioned 
seventeen  names,  however,  all  except  (at  most)  eight,  I  believe 
to  be  synonyms,  or  not  to  represent  true  Liparochri ,  and  of 
the  eight  one  name  is  of  doubtful  validity.  It  will  be  \/iU 
to  enumerate  this  synonymy  before  I  pass  on  to  furnish  a 
tabular  statement  of  the  distinctive  characters  of  the  named 
Liparochri  of  Australia,  and  to  describe  two  new  speciea 
which  are  before  me. 

L.  crenatulus,  Fairm.,  pinielioides,  Lansb.,  and  glohuli- 
formis,  MacL,  I  believe  to  be  synonyms  of  multistriatuSy  Har., 
for  reasons  set  forth  below,  under  the  name  multistriatus. 

L.  I  cctlodes)  himaculattis,  Mac!.,  is  said  by  Harold  to  be 
L.  fossyJafiis,  Westw.  This  is  probably  correct.  I  have  seen 
the  type  specimen,  and  it  is  certainly  a  Liparoch?'us.  My 
note,  when  I  examined  it,  is,  ''Liparochrus,  probably  (from 
memory)  fossidatus,  but  there  is  not  a  specimen  of  the  latter 

at  hand  for  comparison." 
L.  raucus,  Fairm.,  is  evidently,  I  think,  judged  by  the 

description,  a  synonym  of  the  earlier  name,  silplwides,  Har. 



271 

L.  ciUbouh  II <(}•.,  is  (loscribod  in  terms  tlial  do  not  dis- 
tinguish it  from  self/ pf  1/ /s,  Westw.,  and  is  probably  identical 

witli  it. 

/>.  aberrans,  Fairm.,  oblonyiis,  liar.,  and  j/o/ifulus, 
Macl.,  must  be  referred  to  Ant lorhrus. 

Ij.  asperi(hi&,  Fairm.  The  author's  description  of  tins 
species  does  not  indicate  characters  that  would  enable  me  to 
place  it  in  the  following  tabulation.  I  conjecture  that  it  lias 
probably  tridentate  front  tibiae,  and  if  so  it  certainly  must 
stand  amiong  the  four  species  that  I  have  placed  last  in  the 
tabulation.  Fairemaire  himself  states  that  it  is  near  one  of 

them  (  Ij.  geminatus,  Westw.).  The  statement  that  the  inter- 
stices of  its  elytra  are  rugulose  seems  to  distinguish  it  from 

all  the  four  species  I  have  referred  to  above,  and  its  colour 

being  stated  as  ''black"  further  indicates  its  distinctness 
from  all  of  them  except  geminatus.  I  have  not  seen  any 

Liparochrus  which  fits  Fairemaire's  description.  Nevertheless, 
it  is  to  be  noted  that  the  differences  cited  between  this  species 
and  geminatus  (in  which  the  elytra!  interstices  oi*  the  elytra 
have  a  decided  tendency  towards  rugulosity)  are  so  much  of 
degree  that  there  is  room  for  doubt  whether  the  description 
may  not  have  been  founded  on  a  small,  strongly  sculptured 
example  of  the  older  species,  a  doubt  that  could  be  set  at  rest 
only  by  examination  of  the  type  or  of  specimens  agreeing  with 

Fairemaire's  description,  and  emanating  from  Fairemaire's 
locality  (Peak  Downs,  Qu.).  If  its  front  tibise  have  only 

two  external  teeth  the  word  "nitidissimus"  in  its  description 
distinguishes  L.  asperulus  from  its  congeners  of  the  same 
group. 

TiVBULATION  OF  CHARACTERS. 

A.  Elytra  with  closely  packed,  non-gemi- 
nate strise    ...    multistriatue,  Har. 

A  A.  Elytra    with    widely    spaced  strise, 
Avhich  run  in  pairs. 

B.  Front  tibise  bidentate  externally. 
C.  Elytra  opaque,  with   nitid  gran- 

ules on  the  interstices     ...       ...    silphoides,  Hnr. 
CC.  Elytral  interstices   not  bearing 

nitid  granules    sculptilis,  Westw.  , 
BB.  Front  tibiae  tridentate  externally. 

C.  Elytra   blackish,   each   bearing  2 
red  spots      ...       ...       ...       ...    quadrimaculatue,  77ar . 

CC.  Elytra  not  bimaculate. 
D.  Elytral    istrise    impressed  with 

comparatively  large  foveifomi 
punctures  ...       ...       ...    fossulatus,  Westw. 

DD.  Elytral      strise      finely  (or 
scarcely)  punctulate. 

E.  Expanded     lateral     part  of 
pronotum  closely  punctulate 
or  strigose. 
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F.  Clypeus    not    abruptly  ex- 
panded in  front  of  the  eye. 

G.  Colour   black,    or  nearly 
so :     elytral  interistices 
somewhat  closely  punctu- 
late     ...    ...    geminatus,  Westw. 

GG.  Colour   bright  ferrugi- 
nous ;  elytral  interstices 

very  sparsely  punctulate    nifus,  Blackh. 
FF.  Clypeuis    strongly  and  ab- 

ruptly expanded    in  front 
of  eye  ...       ...       ...    dilatatifrons,  Blachh. 

EE.  Expanded    lateral    part  of 
pronotum  puncture  less,  with 
a  few  .setiferous  granules    ...    nitidioollis,  Blackh. 

L.  mulfisfrlaJus,  Har.  I  believe  this  to  be  an  extremely 
variable  species,  widely  distributed  in  Northern  Australia,  and 
L.  crenatulvs,  Fairm.,  pimelioides,  Lansb.,  and  perhaps  glnbn- 
liformU,  Macl.,  to  be  synonyms  of  Harold's  name.  I  have 
examined  a  large  number  of  specimens  from  numerous  locali- 

ties, having  the  closely  striated  elytra  which  distinguish  the 
above  namird  forms  from  the  other  named  Australian  TAparo- 
chri,  and  find  among  them  a  wide  range  of  size  and  many  dif- 

ferences in  the  sculpture  of  the  pronotum,  all  these  differ- 
ences being  observable,  infer  se,  among  specimens  sent  in 

batches  from  a  common  locality  (e.g.,  in  a  batch  of  specimens 
from  Port  Darwin).  According  to  description  crenatuhis 

differs  from  wAilfiittriotKs  in  its  pronotum  being  "sat  dense 
punctatum,"  while  that  of  inulfistriatus  is  "in  disco  parce 
punctatum."  I  have  both  forms,  and  also  many  intermediate, 
and  specimens  whose  pronotum  is  devoid  of  puncturation  ex- 

cept close  to  the  lateral  margin.  L.  pimelioides  should  be 
smaller,  with  the  elytra  more  dilated  behind,  and  having  the 
front  angles  of  the  prothorax  less  acute.  A  specimen  before 
me  presents  these  characters  except  the  last,  but,  on 
the  other  hand,  I  Have  an  example  with  the 
last-named  character  very  conspicuous,  but  otherwise 
agreeing  with  typical  mulfistriafus.  L.  glohulifoi'mis , 
Macl.,  should  be  smaller  than  multistriatus ,  with  the 
pronotum  more  sparsely  punctulate.  I  have  specimens  agree- 

ing with  the  latter  character,  but  have  not  seen  any  quite  so 
small  as  the  size  Macleay  gives  (long.,  1  j  1.,  my  smallest  speci- 

men being  2 J  1.),  and  this  extremely  small  size  perhaps  sug- 
gests specific  validity.  If  the  characters  named  as  distinguish- 

ing the  three  forms  that  have  been  separated  from  multistria- 
tus are  to  be  regarded  as  valid,  several  others  of  the  forms 

before  me  must  be  treated  as  distinct  species. 

L.  dilatatifrons,  sp.  nov.    Nitidus  :  brunneo-rufus  ;  convex ub  ; 
latissime  ovalis :  sat  glaber ;  clypeo  antice  late  leviter 
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eiiiargiiit.to,  ru^ulos(>  subgrossc  j)uii(  t  iilato,  lal.eribus  ant  e; 
oculos  subito  sat  fortiter  dilatatis  ;  protliorace  fortiter 
transversio,  antrorsuiii  fortiter  aiigustato,  supra  in  disco 
sparsini  subtilissinio  (in  lateribus  fortiter  et  strigatini) 
punctulato,  lateribus  leviter  arcuatis,  angulis  obtusis, 
basi  marginata  ;  scutello  sparsini  subfortiter  punctulato  ; 
elytris  sat  fortiter  genii nato-striatis  striis  vix  perspicue 
punctulatis,  interstitiis  sat  latis  leviter  subconvexis  spar- 

sini sat  fortiter  (nullo  niodo  rugulose)  punctulatis  ;  tibiis 
anticis  extus  tridentatis.    Long.,  3\  1.  ;  lat.,  21  1. 

Among  the  nitid  Lijufror/ir/  having  geminate  non-r»imc- 
tulate  (or  nearly  so)  elytra!  striae,  this  species  stands  alone  (un- 

less aspenili/i<,  Fairm.,  agrees  with  it)  in  having  the  part 
of  its  clypeus  immediately  in  front  of  the  eyes  abruptly  and 
horizontally  dilated.  This  clypeal  structure  is  found  in  some 
species  oi  other  groups  (e.g.,  midfisfriafus,  Har.).  Australia. 
I  am  not  sure  of  the  exact  locality,  but  believe  it  to  be  in 
tropical  Queensland. 

L.  nitidicollis,  sp.  nov.  Nitidus  :  brunneo-rufus ;  convexus  : 
latissime  ovalis ;  sat  glaber  :  clypeo  antice  late  vix  emar- 
ginato,  rugulose  grossissime  strigato,  lateribus  ante  ocu- 

los haud  dilatatis ;  protliorace  fortiter  transverso,  antror- 
sum  fortiter  angustato,  supra  in  disco  subtilissime 
sparsissime  punctulato,  in  lateribus  haud  punctulato  sed 
granulis  setiferis  sparsis  instructo,  lateribus  arcuatis, 
angulis  anticis  subacutis  posticis  rotundatis,  basi  margi- 

nata ;  elytris  subtilius  geminato-striatis,  striis  vix  pers- 
picue punctulatis,  interstitiis  planis  Isevibus  sat  latis ; 

tibiis  anticis  extus  tridentatis.      Long,,  3  1,  (vix)  ;  lat., 

A  very  distinct  species,  differing  widely  from  all  its  con- 
geners in  the  sculpture  of  the  lateral  portions  of  its  pronotum, 

which  are  perfectly  smooth  and  very  nitid  (i.e.,  devoid  of  any 
punctures  or  strigosity),  but  bear  a  few  very  conspicuous  seti- 
ferous  granules. 

N.W.  Australia. 

Antiochrus. 

I  have  before  me  about  a  dozen  specimens  which  I  have 
no  doubt  are  congeneric  with  A.  brunneus,  Slip.  The  only 
difficulty  I  feel  in  thus  referring  them  consists  in  the  absence 

from  Dr.  Sharp's  diagnosis  and  description  of  any  mention  of 
the  peculiar  sculpture  of  the  marginal  part  of  the  elytra, 
which  is  present  in  all  the  specimens  before  me.  They,  how- 

ever, present  all  the  characters  attributed  by  Dr.  Sharp  to 
Antiochrus,  and  moreover  are  evidently  very  close  to  Liparo- 
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chrus  ohlougus,  Har,  with  which  its  author  subsequently 
stated  that  A.  hru7ineus,  Shp.,  is  identical.  If  I  am  in  error 
in  referring  these  specimens  to  Antiochrus  they  must  be  re- 

garded as  members  of  an  unnamed  genus  very  near  to  Liparo- 
chrus.  There  can,  at  any  rate,  be  no  objection  to  placing 
them  provisionally  in  Antioc/irus.  Dr.  Sharp  says  that,  the 
only  definite  character  he  can  assign  to  Antiochrus^  as  dis- 

tinguishing it  from  Li/par ochrus,  consists  in  the  great  dilata- 
tion and  compression  of  the  posterior  tibiae,  which  is  certainly 

very  conspicuous  in  all  the  specimens  I  am  discussing  ;  but  it 
is  unquestionably  the  case  that  the  form  of  the  tibiae  is  not 
constant  in  typical  Liparochri,  some  of  them  (^.g.,  L.  genii- 
natus,  Har.),  having  hind  tibige  very  much  compressed  and 
dilated ;  in  fact,  almost  as  strongly  as  they  well  could  be.  I 
should,  therefore,  as  far  as  that  particular  character  is  con- 

cerned, hesitate  to  regard  it  as  generally  satisfactory  if 
it  stood  alone.  I  find,  however,  that  the  species  1  regard  as 
Antiochri  also  differ  from  Lipar ochrus  very  considerably  in 
facies,  being  (as  Dr.  Sharp  remarks  of  the  typical  Antio- 

chrus, though  he  does  not  definitely  make  it  a  generic  char- 
acter, probably  on  account  of  having  seen  only  one  species  of 

the  genus),  in  shape  more  like  Tror  than  Li parochrus,  i.e., 
more  elongate,  narrow,  and  parallel  than  Liparochrus.  When 
in  addition  to  this  marked  difference  in  fades  I  observe  that 
all  these  Tro^c-shaped  allies  of  Liparochrus  with  exaggeratedly 
dilated  posterior  tibiae  have  also  a  peculiar  elytral  sculpture, 
of  which  there  is  no  trace  in  any  described  typical  Liparo- 

chrus, I  have  no  hesitation  in  regarding  them  as  generically 
distinct  from  Liparochrus,  The  peculiar  sculpture  I 
refer  to  is  the  presence  (on  the  surface  of  the  elytra  close 
within  the  hinder  part  of  the  lateral  margin,  and  more  or  less 
extended  forward,  according  to  the  species)  of  several  very 
fine,  parallel  raised  lines  placed  close  to  each  other,  and  paral- 

lel with  the  actual  margin.  In  Liparochrus  the  character  of 
the  elytral  sculpture  is  uniform  quite  up  to  the  margin. 

Although  it  seems  desirable  to  set  forth  the  foregoing 
notes  on  a  genus  of  Australian  Trogides,  which  appears  to 
me  distinct  from  Trox  and  Liparochrus,  and  which  I  betieve 
to  be  identical  with  Antiochrus ,  I  regret  to  fina  myself  unable 
to  write  anything  satisfactory  about  the  species.  The  fol- 

lowing species  are  all,  I  have  little  doubt,  members  of  this 
genus: — A.  hrunneus,  Shp.,  and  Liparochrus  ohlongus^  Har., 
aherrans,  Fairm.,  and  politulus,  Macl.  As  stated  above,  Har- 

old has  identified  the  first  two  of  these  names  as  representing 
a  single  species.  The  only  one  of  them  named  in  my  collec- 

tion is  A.  politulus,  Macl.,  my  example  of  which  has  been 
compared  with  the  type.      It  appears  to   be   distinct  from 
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hrunneus  and  oh/on f/u.s,  inter  aliu,  by  its  head  not  being 
granulate.  It  is  also  quite  distinct  from  all  the  other  Antio- 
chri  known  to  me  by  the  extraordinary  thickening  of  the 
hinder  part  of  the  lateral  margin  of  its  elytra.  Among  the 
remaining  eleven  specimens  before  me  there  are  clearly  at 
least  four  species,  but  as  I  am  unable  to  point  out  any  defi- 

nite character  in  them  as  reliably  specific — as  one  of  them  is 
certainly  variable  in  respect  of  sculpture — and  as  any  one  of 
them  might  be  J.  aherrafi.s,  Fairm.,  I  must  leave  the  determi- 

nation of  the  species  of  this  genus  for  future  study  and  in- 
creased material. 

LAMELLICORNES  PLEUROSTICTI. 

The  Troyidtti,  which  end,  as  far  as  known  Australian 
species  are  concerned,  with  A  iitiochrus  (  vide  supra),  form,  in 
the  Lacordairean  system  of  classification,  the  sixth  tribe  of 

the  first  subfamily,  or  "legion,"  ( Lamellicorne^  laparosticti) 
of  the  family  Lamellicornes.  The  seventh  tribe  of  that  sub- 

family, the  Glaphyrides,  has  no  known  representative  in  Aus- 
tralia. One  Australian  genus  (PhcEnognatlia) ,  through  its 

alliance  with  a  non- Australian  genus  ( Aclopus),  which  Erich- 
son  referred  to  the  Ghijjhyrides,  has  been  placed  by  some 
authors  in  the  same  tribe  ;  but  Lacordaire  (Gen.  Col.,  iii. ;  p 

•160;  note  4)  has  shown  that  Erichson  was  wrong  in  referring 
Aclopus  as  he  did,  and  that  the  proper  place  for  it  is  in  the 
second  subfamily  of  Lamellicornes.  That  this  is  the  case  with 
Phcenognatha  is  obvious  to  any  one  who  examines  a  specimen 
of  that  genus.  These  remarks  seem  desirable  because  Phce- 

nognatha stands  in  Masters'  catalogue  as  a  GJaphyrid. 
The  Lamellicornes  pleurosticti  are  distinguished  from 

the  first  subfamily  by  the  position  of  their  abdominal  stig- 
mata, the  hinder  three  of  them  being  placed  (not  on  the  con- 

nective membrane  of  the  dorsal  and  ventral  surfaces,  but)  on 
the  ventral  surface  of  its  segment,  so  that  the  last  of  them  is 
ordinarily  visible  when  the  elytra  are  closed,  as  well  as  when 
they  are  set  ojien  to  expose  the  abdomen  fully. 

These  two  subfamilies  (or  'legions,"  Lacordaire  calls 
them)  comprise  on  the  Lacordairean  system  of  classification 
the  whole  of  the  Tjamellicornes.  The  second  subfamily,  with 
which  I  hope  to  deal,  in  respect  of  its  Australian  species,  in 

this  and  some  following  memoirs,  is  divided  into  four  ''tribes," 
each  of  which  is  extensively  subdivided  into  groups,  sub- 

groups, sub-sub-groups,  and  so  on.  The  four  main  groups 
or  "tribes"  are  the  Melolonthides,  Rutelides,  Dynastides, and  Cetoniides.  The  first  of  these  differs  from  the  others  in  the 
liinder  three  of  the  abdominal  stigmata  being  only  slightly 
distant  from  the  connective  membrane,  with  the  consequence 
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that  all  the  six  stigmata  are  almost  in  a  continuous  line^ 
while  in  the  others  all  the  hinder  three  stigmata  are  consider- 

ably removed  from  the  connective  membrane,  and  therefore 
quite  out  of  line  with  the  anterior  three.  The  following  table 

shows  the  characters  by  which  these  ''tribes"  are  differenti- 
ated :  — 

A.  The    abdominal  stigmata    (or  ''snira- 
cles")  placed  almost  in  a  continuous line  

AA.  The  hinder  three  abdominal  stigmata 
quite  out  of  line  with  the  others. 

B.  The  claws  of  the  tarsi  unequal 
BB.  The  claws  equal. 

C.  The  front  coxse  transverse,  and  but 
little  prominent 

CC.  The    front    coxse    evidently  less 
transvertse  and  more  prominent 

Melolonthides 

Rutelides 

Dynastides 

Cetoniides 

Most  of  the  information  contained  in  the  preceding  re- 
marks is,  of  course,  familiar  to  students  of  the  LamellicorneSf 

but  before  passing  on  to  work  in  which  I  hope  to  diagnose 
some  new  genera  and  describe  new  species  it  seems  well  to 
furnish  such  a  brief  recapitulation  as  the  above  contains  of 
preliminary  facts,  in  order  to  start  with  a  clear  understand- 

ing of  the  order  and  plan  I  propose  to  follow. 

MELOLONTHIDES.  * 
This  first  tribe  of  the  second  subfamily  of  Lamellicornes 

is  of  all  the  tribes  of  the  family  by  far  the  most  numerously 
represented  in  Australia.  Lacordaire  divides  it  into  nine  sub- 
tribes,  and  another  has  since  been  added  by  Dr.  Sharp.  Of 
these  ten  subtribes  only  four  are  incontestably  represented  m 
Australia,  while  to  a  fifth  subtribe  ( Macrophyllides )  have  been 
referred  two  Australian  species  (both  very  rare  in  collections), 
whose  position  in  that  subtribe  appears  to  me  open  to  some 
doubt.  The  following  table  shows  the  distinctive  characters 
of  these  five  subtribes :  — 

A.  Labrum  fixed  to  the  front  of  the  cly- 
peus,  and  on  the  same  plane  with  it  Systellopides 

AA.  Labrum  not  as  in  the  Systellopides. 
B.  Front  ooxse  prominent,  and  not  or 

but  little  transverse. 
C.  Palpi    inserted    very  little  below 

the  plane  of  the  clypeus   Sericides 
CC.  Palpi    inserted  considerably  be- 

low the  plane  of  the  clypeus     . . .  Sericoidee 
BB.  Front  coxae  but  little  prominent, 

and  strongly  transverse. 
C.  Ventral    segments    soldered  .to- 
gether   

CC.  Ventral  segments  free 
The  above  brief  recapitulation  of 

Melolonthides  (true) 
MacrophyUides 
facts  regarding  the 

tribe  Melolonthides  is  (excepting  the  tabulation)  a  mere  sum- 
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mary  of  matters  tliat  I  liave  already  discussed  at  some  length 
in  a  former  memoir  (Tr.R.S.S.A .,  1898,  p.  18,  (itc),  to  which 
I  would  refer  the  reader.  1  repeat  the  outline  merely  to 
avoid  the  need  of  having  another  memoir  in  hand  while  mak- 

ing use  of  the  present  one.  Referring  to  the  tabulation  (m 
which  I  have  departed  somewhat  from  the  characters  relied 
on  by  Lacordaire)  I  may  remind  those  who  may  uf:6  it  that 
in  characterising  large  aggregates  of  species  it  is  almost  in- 

variably impossible  to  find  single  sharply  defined  points  of 
difference  (such  as  are  required  for  a  'rabuiar  state- 

ment) that  can  be  relied  upon  as  strongly  de- 
veloped in  every  member  of  the  aggregates  in 

question.  The  truth  of  this  remark  is  illustrated  by 
the  character  assigned  to  the  SysteUopides,  inasmuch  as  there 
are  genera  of  the  Serirides  in  which  to  a  casual  glance  it  cer- 

tainly seems  to  be  present.  I  have  discussed  this  point  before 
(loc.  cit.J,  and  therefore  merely  mention  it  now  with  the  added 
remarks  that,  apart  from  this  character,  I  cannot  see  how  the 
SysteUopides  are  to  be  distingmshed  from  the  Sericides  as  at 
present  constituted,  and  that  I  am  unable  to  satisfy  myself 
that  the  apparent  labrum  is  really  that  organ  in  the  SysteUo- 

pides, and  is  not  in  such  Sericides  as  Phyllotocus. 

SYSTELLOPIDES  (First  subtribe  of  Australian  MelolonthidesJ. 
This  subtribe  consists  of  eight  species,  described  by  Dr. 

Sharp,  to  which  it  seems  probable  that  the  two  species  of  the 
genus  Prochelyna  ought  to  be  added,  and  I  have  two  new 
species  now  to  be  described.  If  Frochelyna  is  distinct  from 

all  Dr.  Sharp's  genera,  these  twelve  species  must  stand  divided 
into  eight  genera.  They  are  all  extremely  rare  in  collections. 
Dr.  Sharp  has  conjectured  that  Metascelis  flexilis,  Westw.,  the 
habitat  of  which  is  not  known,  may  be  a,  Systellopid,  in  which 

case  it  might  probably  be  Australian.  Dr.  Sharp's  memoir 
on  the  subtribe  (Ann.  Mus.  Gen.,  ix.,  pp.  311,  etc.),  sup- 

plies an  excellent  tabular  statement  of  distinctive  characters 
of  those  species  that  can  be  confidently  referred  to  it.  I  have 
no  information  as  to  the  habits  of  these  insects. 

Sphyrocallus. 

S.  hicolor,  sp.  nov.  Rufo-testaceus,  clypeo  obscuriori,  capite 
postice  elytrisque  piceis;  pronoto,  scutello,  sternis  et 
femoribus  pilis  testaceis  elongatis  dense  vestitis;  labro 
laevi ;  clypeo  creberrime  sat  f ortiter  punctulato ;  f rente 
antice  sparsius  (postice  sparsissime)  punctulata ;  sutura 
clypeali  impressa;  prothorace  fortiter  transverse,  antice 
minus  angustato,  supra  opaco,  vix  perspicue  punctulato 
(sculptura  sub  piles  densos  abdita),  lateribus  sat  area- 
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atis,  angulis  obtusis ;  elytris  subnitidis  crebre  subtilius 
minus  gequaliter  punctulatis,  leviter  minus  aequaliter 
geminato-striatis ;  tibiis  anticis  extus  tridentatis.  Long.^ 
8  1. ,;  lat.,  4  1. 

This  species  certainly  ought  not  to  be  separated  generi- 

cally  from  *S'.  hruimeus,  Shp.,  of  which  I  possess  an  example 
agreeing  perfectly  with  Dr.  Sharp's  description,  and  taken  in 
N.W.  Australia  (the  original  locality).  Nevertheless,  it  dif- 

fers from  *S'.  hrunneus  in  respect  of  a  character  that  Dr.  Sharp 
regards  as  generic  m  having  its  clypeus  separated  from  the 
frons  by  an  ordinary  suture,  not  a  raised  lijie.  Also,  it  de- 

parts somewhat  in  the  structure  of  the  labrum,  which  is  inter- 
mediate between  that  of  *S^.  hrunneus  and  Chilodiplus  (also  in 

my  collection),  the  front  portion  of  that  organ  being  evidently 
thickened  or  tumid,  though  the  organ  is  not  distinctly  bipar- 

tite, as  in  (Jtiblodi'plus.  Apart  from  these  slight  structural 
modifications  the  present  species  and  S.  hrunneus  are  ex- 

tremely close,  even  specifically,  the  principal  external  differ- 
ences being  in  the  darker  head  and  elytra  of  the  present  in- 

sect, the  shorter  joints  of  its  antenna!  flagellum,  the  opaque 
pronobum,  the  less  depth  of  its  elytral  striae,  its  more  nitid 
and  less  pilose  pygidium,  its  more  densely  pilose  pronoturc^ 
the  presence  of  three  external  teeth  on  its  front  tibiae  (my  ex- 

ample of  *S'.  hrunneus  has  only  two,  including  the  apical  one), 
and  the  greater  length  of  its  ventral  segments.  I  have  no 

doubt  that  my  *S'.  hrunneus  and  S.  hicolor  are  male  and  female 
respectively  of  two  allied  congeneric  species.  The  joints  of 
the  flagellum  of  the  antennae  in  hrunneus  are  nearly  four 
times  as  long  as  the  preceding  four  joints  together,  in  hicolor 
scarcely  twice  as  long.  Some  of  the  distinctions  between  tne 
two  that  I  have  mentioned  above  are  probably  sexual,  bot 
those  of  the  labrum,  the  opacity  of  the  pronotum,  and  the 
striation  of  the  elytra  (it  is  hardly  likely  that  the  deeper 
sculpture  would  be  in  the  male),  together  with  much  colour 
difference  and  widely  separated  locality,  point  to  specific  dis- 
tinctness. 

W.  Australia  :  near  Eucla. 

Enamillus. 

The  following  species  must  be  referred  to  this  genus  ac- 
cording to  the  tabular  statement  of  the  characters  of  the  Sys- 

tellopid  genera  furnished  by  Dr.  Sharp  (Ann.  Mus.  Gen.,  ix., 
p.  319),  though  it  is  not  unlikely  that  had  it  been  before  Hr. 
Sharp  he  would  have  found  a  new  generic  name  for  it.  Jt 
presents  all  the  characters  indicated  for  Enamillus  in  the 
tabulation,  but  differs  from  those  set  out  in  the  subsequent 
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detailed  diagnosis  in  respect  of  the  antennae,  the  basal  joint 
of  the  tlabclluni  not  enfolding  the  following  joints  (although 
the  apical  joint  enfolds  the  preceding  ones,  as  in  Enamillua). 
It  also  differs  widely  as  a  species  from  the  unique  Enamillus 
(E.  striafus,  Slip.),  especially  in  its  pronoturn  not  being 
pilose  and  its  elytra  not  regularly  striate,  but  it  is  certainly 
so  close  structurally  to  Enaniillits  that  no  confusion  can  result 
from  its  being  assigned  to  that  genus.  Unfortunately,  my 
specimen  has  lost  its  legs,  though  in  all  other  respects  it  is  in 
excellent  condition.  The  Systellopides  are  so  rare  in  collec- 

tions that  I  do  not  like  to  omit  the  opportunity  of  describing 
this  one,  and  the  species  of  that  subtribe  are,  so  far  as  known, 
such  isolated  forms  that  it  is  unlikely  any  other  species  ex- 

ists which  would  be  capable  of  confusion  with  the  present  one 
for  want  of  a  description  of  the  colour,  etc.,  of  its  legs. 

E.  sharpi,  sp.  nov.  Testaceus,  antennarum  flabello,  palpo- 
rum  maxillarium  articulo  apicali,  capite  postice  pro- 
noto  medio  et  elytris  rufo-piceis  (pedibus  exempli  typici 
carentibus)  ;  supra  sat  glaber  sed  prothorace  piloso- 
fimbriato ;  subtus  sat  hirsutus ;  capite  (labro  sat  laevi 
excepto)  crebre  sat  rugulose  punctulato  :  pronoto  sub- 
nitido  minus  crebre  minus  fortiter  punctulato,  fortiter 
transverso,  antice  valde  angustato,  lateribus  fortiter  ro- 
tundatis,  angulis  anticis  sat  acutis  posticis  nullis ;  scu- 
tello  transverso  sparsim  punctulato  ;  elytris  inaequaliter  sat 
crebre  punctulatis,  subopacis  nec  velutinis,  striis  sub- 
suturali  fortiter  duabus  (geminatim  positis)  modice 
quatuor  (geminatim  positis)  vix  et  tribus  sublateralibus 
fortiter  impressis.    Long.,  5 J  1. ;  lat.,  2|  1. 

The  elytral  striae  are  as  follows :  — A  subsutural  stria 
deeply  impressed  except  close  to  the  scutellum ;  three  pairs  of 
striae  (the  two  of  each  pair  very  close  to  each  other)  at  wide 
intervals  from  each  other  and  from  the  subsutural  stria,  the 
first  pair  obsolete  in  front,  but  moderately  deep  behind,  the 
other  two  pairs  scarcely  distinct ;  three  entire,  fairly  deep 
striae  close  to  each  other  ana  to  the  lateral  margin.  The 
piceous  median  portion  of  the  pronotum  is  narrow  in  front 
and  much  dilated  hindwaTd,  so  as  to  be  of  triangular  form. 

W.  Australia. 

SERICIDES  (Second  subtribe  of  Australian  Melolonthidesj. 

Regarding  this  subtribe  I  have  little  to  add  to  what  I 
wrote  seven  years  ago  in  the  memoir  already  referred  to, 
where  I  discussed  at  some  length  the  character  that  Lacordaire 
relied  on  as  essentially  distinguishing  the  Sericides  from  the 
Sericoidesy  and,  without  disputing  its  validity,  proposed  a 
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difiFerent  way  of  determining  its  presence  or  absence,  which 
would  involve  some  variation  from  Lacoraaire's  classification 
of  these  Melolontkides.  I  still  hold  the  same  opinion  on  the 
matter  that  I  did  then.  In  the  memoir  mentioned,  Jiowever, 

I  omitted  to  refer  to  Laoordaire's  subdivision  (into  smaller 
aggregates  of  genera)  of  this  and  the  following  subtribe — a 
reference  which  seems  to  be  called  for  by  the  fact  that  my 
proposed  different  expression  of  the  distinction  between  the 
subtribes  involves  a  certain  degree  of  re-arrangement  of  their 

"groups"  (or  sub-sub-tribes).  These  I  ignored,  provision- 
ally, and  furnished  a  tabulation  of  the  genera  without  any 

intermediate  subdivisions.  JLacordaire  subdivides  the  Seri- 
cides  into  five  groups,  two  of  which  being  non-Australian  need 
not  be  discussed  here  ;  and  a  third  ( Mcechidiides )  has  the  in- 

sertion of  its  maxillary  palpi  much  below  the  plane  of  the 
clypeus,  which  I  regard  as  associating  them  with  the  Seri- 
coidf^i  rather  than  with  the  other  Australian  genera  that 
Lacordaire  places  among  the  Sericides.  The  Sericoides  Lacor- 
daire  subdivides  into  six  "groups,"  two  of  whch  are  not  known 
to  be  found  in  Australia.  Of  the  remaining  four  groups  two 
( r(icJti/frlrJt}de><  and  Arlopides — at  any  rate  the  Australian 
member  of  the  latter)  have  their  maxillary  palpi  inserted 
close  to  the  under  surface  of  the  clypeus  (as  in  Phyllotoeus 
etc.),  and,  therefore,  in  my  judgment,  should  stand  near 
Phyllotoeus ,  etc.,  rather  than  among  such  genera  as  Colpo- 
chila,  Heteronyx,  etc.  I,  therefore,  hold  that  these  "groups," 
assuming  that  the  non- Australian  Aclopid  genus  is  rightly 
associated  with  Phfrrwr/nathaJ ,  should  be  transferred  to  the 

Sericides,  so  that  there  will  be  four  ''groups"  of  Australian 
Sericides  and  two  of  Australian  Sericoides.  And  here  I  may 
refer  to  a  valuable  memoir  on  Pachytricha  (Ent.  M.M.  xi., 
pp.  2,  etc.),  in  which  Dr.  Sharp  discusses  the  difficulty  of  plac- 

ing that  genus  in  the  M elolonthid  series  with  all  the  advan- 
tage of  his  profound  learning  in  anatomy,  but  does  not  state 

his  own  judgment  as  to  what  place  it  should  occupy ;  although 
I  do  not  find  in  his  remarks  anything  inconsistent  with  the 

view  I  have  taken  of  the  affinities  of  the  genus.  The  "groups" 
of  the  Sericides  known  as  occurring  in  Australia  may,  then, 
in  my  opinion,  be  thus  stated  :  — 
A   Claw®   bidentate    beneath    (size  very 

large)        ...       ...       ...       ...       ...  Pachytrichides 
A  A.  Claws   not    bidentate   beneath  (size 

moderate  or  .small). 
B.  Mandibles   surpa.ssing   the  clypeas 

and  embracing  the  labrum  ...        ..  Aclopides 
BB.  Mandibles  normal. 

O.  Hind  poxse  very  wide       ...       ...  Phyllotocides 
CC.  Hind  coxse  narrow    Diphncephalides. 
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PACHYTRTCHIDKS  (First  gro)i,p  of  SnlridesJ. 

The  genus  ParJii/f rir/ia ,  with  its  six  described  species, 
monopolises  this  group.  Tlie  species  are  all,  so  far  as  I  have 
observed,  rare  in  collections,  nor  have  any,  I  believe,  been 
taken  except  in  W.  Australia.  They  are  very  fine,  large 
insects,  and  are  very  closely  allied  inter  xe.  They  have  been 
fully  dealt  with  by  Dr.  Sharp  in  the  memoir  already  men- 

tioned, and  I  have  nothing  further  to  say  about  them. 

ACIiOPIDES  (S^^ooiid  group  of  SericidesJ. 
Represented  in  Australia,  so  far  as  known,  by  the  single 

species,  /'hcnwgnat/ia  erichsoni ,  Hojie,  which  is  fairly  com- 
mon in  collections,  but  seems  to   be  limited,  in    respect  of 

habitat,  to  the  far  north  of  the  continent. 

PHVLLOTOCIDES  (Thiixi  group  of  SericidesJ. 
For  the  present  I  must  pass  this  group  over  with  the 

mere  remark  that  I  am  not  yet  prepared  to  deal  with  it  more 
fully  and  confidently  than  I  did  in  my  former  memoir  (already 
referred  to)  ;  for,  although  I  have  made  some  progress  with 
a  revision  of  that  memoir,  it  is  probable  that  I  may  be  able 
at  no  distant  date  to  examine  certain  types,  the  inspection  of 
which  will  enable  me  to  write  more  definitely  than  I  could  do 
at  this  time. 

DIPHUCEPHALIDES  (Fourth  group  of  SericidesJ. 
This  last  group  of  Australian  Sericides  contains  two 

genera,  Diyhuceyhala  and  Epholcis—thQ  former  numerous  in 
known  species,  and  widely  distributed,  many  of  its  species 
very  abundant.  The  latter,  so  far  as  at  present  known,  al- 

most limited  to  tropical  regions,  consisting  of  not  more  than 
five  described  species,  and  not  very  frequent  in  collections. 
What  I  have  said  above  concerning  the  Fhyllotocides  may  be 
repeated,  iinitatis  nrutandis,  concerning  this  group,  and  I, 
therefore,  omit  further  remark  on  it  for  the  present. 

SKRICOIDES  (Third  subtribe  of  Australian  MelolonthidesJ. 
Having  referred  the  Fachytrichides  and  Arlopides  to  the 

subtribe  Sericides,  I  leave  only  two  of  the  groups  into  which 
Lacordaire  divided  the  Sericoides,  as  representing  that  sub- 
tribe  in  Australia,  viz.,  the  H eteronycides  and  Stethaspides. 
They  are  distinguished  from  eacn  other  by  Lacordaire  as  fol- 

lows .  — 
A.  Species  not  having  a  sternal  projection  ...  Heteronycides 
AA.  Species  furnished  with  a  sternal  projec- 

tion  ...        ...        ...        ...        ...       ...  Stethaspides 

The  former  of  these  is  by  far  the  most  abundant  in 

species  of  all  the  '  groups"  of  Australian  Melolonthides.  The 
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number  of  species  is  so  overwhelming  that  until  a  much 
larger  proportion  has  been  carefully  studied  and  described  it 
would  not  be  wise  to  venture  an  opinion  as  to  whether  they 
sliould  all  remain  included  within  the  limits  of  the  one  "group" 
or  ought  to  be  split  up  into  several  '  groups,"  and  therefore 
T  do  not  propose  to  aiscuss  that  point  at  present.  I  have 
already  published  a  revision  of  the  enormous  genus  Heter- 
oriyx,  and  have  now  before  me  a  great  number  of  additional 
species,  which  I  hope  to  deal  with  at  no  distant  date.  I  have 
also  furnished  a  revision  of  the  extensive  genus  Golpochila  an- 1 
of  that  also  have  now  numerous  additional  species.  Of  the 

more  extensive  genera  of  the  ''group"  there  still  remains 
Liparefrus  to  be  revised  by  me,  of  which,  in  the  following 
pages  I  attempt  a  revision,  adding  some  notes  preparatory 
for  more  detailed  work  on  some  other  genera  closely  connected 
with  Liparetrus.  I  may  here  draw  attention  to  my  having 
furnished  (in  the  previous  memoir  already  referred  to)  a 
tabulation  of  the  characters,  together  with  some  notes  on  the 
same,  of  the  Australian  genera  known  to  me  that  can  be  re- 

ferred to  the  Sericoides,  though  it  should  be  noted  that  in 
that  memoir  I  omitted  the  Stethaspides  (probably  by  an  over- 

sight), and  limited  my  remarks  to  the  Tieteronycid  portion 
of  the  sub-tribe.  That,  however,  is  a  matter  of  little  import- 

ance, as  the  known  species  of  Australian  Stethaspides  are  only 
two  in  number,  nor  is  it  probable  that  there  are  many  more 
to  be  added  in  the  future;  and,  moreover,  I  do  not  think 
that  they  will  stand  permanently  in  the  Sericoid  series.  The 
Stethaspides^  however,  do  not  call  for  remark  here. 

Liparetrus. 

I  have  found  the  study  of  this  very  extensive  genus  one 
df  the  most  difficult  tasks  that  I  have  encountered  in  Aus- 

tralian entomology,  not  on  account  of  the  close  alliance  of 
its  species  (for  most  of  them  have  exceptionally  distinctive 
structural  characters),  but  on  account  of  the  very  unsatisfac- 

tory nature  of  the  monograph  of  the  genus  written  by  Sir 
W.  Macleay,  and  published  in  the  Proceedings  of  the  Lin- 
nean  Society  of  New  South  Wales,  A.D.  1886,  which  is  ren- 

dered practically  useless  by  the  fact  that  no  reliance  can  be 
placed  upon  the  apportionment  of  the  species  between  the 
two  principal  groups  into  which  it  divides  the  genus  founded 
upon  the  number  of  joints  in  the  antennae.  I  regret  to  find 
that  I  have  to  make  some  corrections  in  my  own  work  on 
Liparetrus,  in  describing,  many  years  ago,  some  species  a» 
new  which  I  now  find  had  been  previously  named  by  Sir  W. 
Macleay,  I  not  having  discovered  at  that  time  that  Sir  W. 

Macleay's  statements  of  antennal  structure  were  in  many  in- 
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fitances  erroneous,  so  tliat  1  assumed  species  with  eifi-lit-jointed 
antennae  to  be  distinct  fioni  those  which  Sir  William  asscitcd 
to  have  nine  antennal  joints.  After  many  attemj)ts  to  identify 

Macleay's  species  by  the  study  of  their  author's  descriptions  I 
arrived  at  tlie  conclusion  that  it  was  impossible  to  do  so,  and 
that  an  examination  of  the  types  (which  are  in  the  Sydney 
Museums)  was  essential.  Accordingly  I  have  recently  visited 
Sydney  for  the  purposie  of  making  that  examination,  and  am 
now  in  a  position  to  deal  with  the  matter  authoritatively, 
and  the  result  of  my  investigations  will  be  found  in  the  fol- 

lowing pages. 
The  number  of  names  that  I  can  ascertain  to  have  been 

given  to  species  presumably  of  TAparetrus,  is  130,  of  which 
29  may  be  confidently  regarded  as  synonyms,  and  9  are  so 
described  that  they  cannot  be  identified  without  the  examina- 

tion of  types  to  which  I  have  no  means  of  access,  the  number 
of  recognisable  species  being,  therefore,  92.  To  these  I  have 
now  to  add  20  new  species,  bringing  the  total  up  to  112. 

As  remarked  above,  the  species  of  Lifaretrus  are  in 
general  distinguished  by  good  structural  characters,  which  on 
first  thoughts  would  suggest  the  probability  of  its  being  easy 
to  break  the  genus  up  into  satisfactory  subgenera  and  sec- 

tions ;  but  a  prolonged  and  careful  study  has  forced  me  to  the 
conclusion  that  the  structural  differences  are  so  curiously 
intermingled  that  there  is  not  one  of  them  by  means  of  which 
anything  approaching  a  natural  group  can  be  formed.  The 
most  striking  of  the  structural  characters  that  I  refer  to  are — 
(a)  nature  of  sexual  differences;  fh)  form  of  clypeus ;  fc) 
structure  of  hind  tarsi ;  (d)  vestiture  of  dorsal  surface  ;  ( e) 
structure  of  front  tibiae  ;  ( f)  structure  of  antennae 

The  species,  however,  which  are  associated  by  agreement  in 
any  one  of  these  respects  differ  widely  as  regards  the  other 
respects,  and  the  species  which  are  placed  together  by  reli- 

ance upon  any  of  them  are  not  naturally  associated,  and  have 
their  closest  allies  in  other  groups.  I  have,  therefore,  not 
thought  it  well  to  form  any  subgenera,  but  have  made  ths 
best  use  I  can  of  the  structural  characters  for  grouping, 
without  claiming  to  have  succeeded  in  accomplishing  a  break- 

ing up  into  natural  aggregates  except  in  so  far  as  I  shall 
indicate  in  the  course  of  this  paper  that  one  or  two  of  the 
subordinate  aggregates  seem  to  be  a  natural  association  of 
species. 

It  must  be  noted  here,  however,  that  Liparetru.s,  as 
treated  by  Blanchard  and  Macleay,  includes  a  number  of 
species  of  a  genus  separated  by  Burmeister  from  Liparetrus 
under  the  name  Automolus  (which  I  hope  to  discuss  in  a 
future  memoir  under  the  heading  of  that  name),  and  it  is  to 
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Liparetrm,  as  characterised  by  Burmeister,  that  the  preced- 
ing remarks  refer. 

The  previous  authors  who  attempted  more  or  less  group- 
ing of  the  Liparetri  known  to  them  were  Burmeister,  Blan- 

chard,  and  Macleay.  Burmeister  characterised  his  main 
groups  according  to  the  relative  length  of  the  joints  of  the 
hind  tarsi — a  system  fairly  easy  to  apply,  but  supremely  un- 
natural  in  result.  Blanchard  founded  his  groups  on  antennal 
structure  alone,  and  ,his  system  also  leads  to  unnatural 
grouping,  and  in  some  cases  requires  use  of  a  microscope. 
Macleay  took  the  antennal  structure  as  the  basis  of  his  classi- 

fication, with  the  nature  of  the  sexual  distinctions,  as  indi- 
cating secondary  aggregates — a  system  which  is  not  only  open 

to  the  same  objection  as  Blanchard's,  but  also  is  vitiated  by 
the  existence  of  many  species  of  which  only  one  sex  is  known. 
I  am  unable,  however,  to  fina  any  method  of  grouping  the 
TAparetri  which  will  avoid  relying  upon  the  characters  tiiat 
I  have  referred  to  as  unsatisfactory.  I  hope,  nevertheless,  to 
combine  them  in  such  fashion  as  will  furnish  a  tabulation  by 
which  few  species  will  be  difficult  of  identification,  although 
I  can  make  no  claim  for  my  aggregates  of  being  more  natural 
groups  than  those  of  the  authors  I  have  referred  to  above. 
I  divide  the  genus  into  19  groups,  on  each  of  which  separately 
I  append  some  remarks,  but  it  seems  more  convenient  to  make 
the  tahulation  of  the  species  a  continuous  one  than  to  pro- 

vide 19  separate  tabulations. 
In  stating  the  number  of  the  external  teeth  of  the  front 

tibise  I  have  included  the  apical  projection  of  the  tibiae  as  a 
tooth.  These  teeth  do  not,  I  find,  as  a  rule,  vary  sexually  in 
any  marked  degree,  though  they  certainly  appear  to  vary  in 
size  somewhat  in  individuals  of  the  same  sex.  In  some 

species  (e.g.,  discipennis,  Guer.),  with  bidentate  front  tibiae, 
the  upper  tooth  is  very  feeble  in  some  specimens  as  compared 
with  others,  and  it  is  usually  most  feeble  in  the  males  ;  but 
where  it  is  well  defined  in  tlie  female  it  is  always,  as  far  as 
my  observation  goes,  not  actually  wanting  in  tlie  males.  The 
species  showing  the  greatest  sexual  disparity,  known  to  me, 
in  this,  respect  is  L.  discipennis.  In  the  closely  allied  L. 
catiescens,  MacL,  I  do  not  find  any  sexual  difference  whatever 
in  the  armature  of  the  front  tibiae. 

Before  I  pass  to  the  tabulated  statement  of  the  charac- 
ters of  the  species,  a  list  of  the  names  that  have  to  be  sunk 

as  synonyms,  and  some  brief  notes  on  the  species  that  I  have 
had  to  omit  from  the  tabulation,  seem  to  be  required.  I 
place  the  names  that  must  be  sunk  as  synonyms 
in   alphabetical    order,    setting    against    each    the  name 
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of  which  it  becomes  a  synoiiyin.  /i/(><(i//s,  Macl.,  and 
glaber,  Macl.,  are  nom  praorr.  Con  rf.rus,  Boisd.,  and  ob- 
scurus,  Honib.  &  Jacq.,  1  have  not  been  able  to  identify,  and 

merely  place  them  on  the  authority  of  othei-  authors.  My 
reasons  for  the  rest  of  the  synonymy  will  be  found  detailed  in 
the  following  pages.  It  should  l)e  noted  that  obscurus,  Macl., 
sinks  as  a  noiri.  imvocc,  as  well  as  for  the  reason  noted  under 
the  name  -picipennis,  Germ.  The  three  noni.  pnvocc.  are  ad- 

ditional to  the  29  original  names  that  are  synonyms  :  — 

^acutidens,  Msicl.  =  tridentatus,  Macl. 
*Adelaidct,  Blackb.=  comatus,  Macl. 
^agresfis,  Blackb.  —  ̂tciJ^s,  Blanch. 
^bdsa/is,  Blsmch.  — sylvicola,  Burni.  (?  Fab.). 
basalis,  Msic\.  =  albohi?'tus,  Mast. 

^'brunneipcnniSy  BXdiCkh.  =^ubiquitosus,  Macl. 
coiive.rus,  Boisd.  —  sglvicola,  Burm  (?  Fab.). 

^flavojjilosus,  NLaicl.^ ftilvolitrtus,  Macl. 
glaber,  M.SLcl.=^kevatus,  Macl. 

*hirsutus,  Burm.  =  mar  gimp  e^m  is,  Blanch. 
Hanaticollis,  MsicL  =  Falmerstoni,  Blackb. 
Hatiusculus,  Macl.  =  smcem,  Macl. 
*Macleayi,  Blackb.  =  s^/i'zVo/a,  Burm.  (?  Fab.). 
*Mastersi,  Macl.  —  Germari,  Macl. 
"^maurus,  Blackb.  =  co//aWs,  Macl. 
*mo7it<mus,  M.dic\.  =  aisci'perims,  Guer. 
*nigriceps,  M.3iQ\.  =  l(evis,  Blanch 
*nigrohirtus,  Macl.  —  marginipennis,  Blanch. 
^nttidior,  Maid.  =  picipennis,  Germ. 
*nitidipennis,  Macl.  =  «^e/',  Macl. 
obscurus,  Hombr.  &  J8icq.  =  iridipennis,  Germ. 

^obscurus,  Ma,c\.  =  picipennis,  Germ. 
*parvulus,  M&cl.  =  lcevafus,  Macl. 
*perpleaus,  Bldi^ckh.  =  criniger ,  Macl. 
*propinquus,  Majc\.  =  rub icundus,  Macl. 
^pruinosus,  Burm.  =  vestitus,  Blanch. 
*rugosus,  M.a,c\.  =  nigrinus.  Germ. 
^salebrosus,  Msic\.  ̂   sglvicola ,  Burm.  (  ?  Fab.). 
*senex,  B\3ickh.  =  indipe finis.  Germ. 
*simillim  us,  Macl.  ̂ abnornialis,  Macl. 
^simplea  ,  Blackh.  —  ro f  undi pennis,  Macl. 
*sprefus,  Blackb.  :=^/s/;er,  Macl. 

The  following  are  the  names  of  the  species  that  I  am 
unable  to  place  in  my  tabulation.      The  type  specimens  of 

•  This  synonymy  has  not,  I  believe,  been  previously  notified. 
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those  of  them  whose  names  are  not  Macleay's  are  in  Europe, 
I  presume,  if  still  in  existence :  — 

L.  umformis,  Blanch.,  from  Eastern  Australia,  seems 
likely  to  be  a  member  of  my  twelfth  group.  The  description 
implies  that  its  elytra  are  of  testaceous  colour,  without  either 
pilosity  or  dark  markings.  If  that  be  so,  it  is  probably  a 
species  that  I  have  not  seen.  Its  author  supplies  no  infor- 

mation about  the  structure  of  its  hind  tarsi.  Macleay  sug- 
gests its  possible  identity  with  his  luridipeunis,  but  that 

is  most  improbable.  The  descriptions  do  not  agree,  and  the 
localities  are  very  far  apart. 

L.  convexius cuius,  Macl.  Quite  unrecognisable  by  the  des- 
cription. I  could  not  find  the  type  in  either  of  the  Sydney 

Museums,  where  it  might  be  expected  to  be. 
L.  curtulus,  Burm.  I  suspect  this  species  of  being  identi- 
cal with  ferrugineus,  Blanch.,  although  there  are  discrep- 

ancies of  colour  which  render  the  identity  doubtful.  The 
description  of  colour  agrees  better  with  uhiquitosus,  Macl., 
but  the  clypeus  of  the  male  does  not  seem  to  agree  with  that 
of  the  latter  species.  It  may  be  distinct  from  both^  in  which 
case  I  have  not  seen  it. 

L.  (jlahratus,  Burm.  I  cannot  identify  this  species.  It 
is  probably  a  member  of  my  fourth  group,  and  seems  to  be 
nearest  to  incertus,  Blackb.,  but,  I /iter  alia  multa,  differs  ex- 

tremely in  colouring.  If  the  type  was  a  specimen  from  whose 
propygidium  and  pygidium  the  vestiture  had  been  removed 
by  abrasion  it  might  be  L.  ovatus,  Macl. 

L.  glaber,  Burm.  This  species  is  scarcely  described. 
There  being  no  information  given  by  its  author  with  regard 
to  even  such  important  characters  as  the  structure  of  the  an- 

tennae and  the  front  tibiae,  it  is  useless  to  hazard  a  guess  as 
to  its  proper  place  in  the  genus. 

L.  Lottini,  Dupont.  According  to  Macleay,  this  species 
is  identical  with  L.  humilh,  Blanch.,  in  which  case  it  is  an 
Automolus.  I  cannot  see,  however,  that  Macleay  can  have  had 
any  solid  ground  for  identifying  it  with  any  insect  in  parti- 

cular, as  the  description  is  quite  worthless. 
L.  nigricollis,  Hope.  This  is  a  mere  name ;  it  is  unac- 

companied by  any  information  that  would  associate  the 
species  with  Liparetrus ;  in  fact,  the  scanty  remarks  on  the 
elytra  seem  to  be  more  consistent  with  a  place  in  some  other 

genus. 
L.  gagaticeps,  Macl.  The  presumable  type  is  in  the  Mac- 
leay Museum.  It  appertains  to  a  species  that  I  have  not 

seen  elsewhere.  Unfortunately,  the  structure  of  its  antennae 
cannot  be  examined  without  manipulation  that  could  not  be 



287 

resorted  to.  Those  organs,  liowever,  I  can  say  with  conH- 
dence,  have  not  more  than  eight  joints.  If  they  are  eight- 
jointed,  the  insect  should  be  placed  in  my  tabulation  with 
hcrafifs,  Mad.,  from  which  it  differs  by,  inter  alia,  its  brightly 
testaceous  prothorax.  If  the  antennae  are  seven-jointed  the 
insect  should  be  placed  in  my  tabulation  with  opar/rol/is , 

Macl.,  from  which  it  differs  by,  inte?-  alia,  its  being  less  than 
half  the  size  of  that  species. 

L.  sfriafus,  Blanch.  Without  information  as  to  the 
structure  of  the  hind  tarsi  it  is  impossible  to  place  this 
species  in  a  tabulation.  If  the  basal  joint  of  those  tarsi  be 
shorter  than  the  second  joint  it  might  probably  be  identical 
with  L.  glaher,  Burm.,  and  also  with  ovatvs,  Macl.,  in  which 
csuse  it  would  have  priority  over  those  two  names.  If  its  hind 
tarsi  be  not  as  suggested  above  it  is  a  species  that  I  have  not 
aeen. 

A.  Antennse  9-jointed. 
B.  Front  tibiae  3-dentate  externally. 

C.  Basal     joint    of  hind  tarsi  evi- 
dently short-er    than    the  2nd 

joint. 
D.  Disc    of    pronotum  bearing 

erect  pilosity. 
K.  Erect   pilosity   largely  ex- 

tended on  the  elytra. 
F.  Pilosity  of  pronotum  en- 

tirely of  pale  colour. 
G,  Front  margin  of  clypeus 

very      deeply  emar- 
ginate    (as    deeply  as 
in    (ihnormalis,  Macl.) 

GG.  Front  margin  of  dy- 
neus     not     (or  more 
feebly)  emarginate. 

H.  Basal   joint  of  front 
tarsi      (male)  pro- 

duced at  inner  apex. 
I.  Elytra  not  closely 

punctulate  ;  gemi- nate strise  well 
marked 

II.  Elytra  closely  punc- 
tulate :  geminate 

striae  feebly  de- 
fined 

HH.  Ba.sal  joint  of  front 
tarsi  (male),  not,  or 
scarcely,  produced 
at  inner  apex. 

I.  Pygidium  black  ... 
J.  Elytra  with  gem- 

inate striae  not, 
or  scarcely, 
traceable 

Kennedy i,  Macl. 

comatus,  Macl. 

fulvohirtua,  Macl. 

xanthotrichus,  Blanch 
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J  J.  Elytra  with  gem- inate striae  well 
marked  ... 

II.  Pygidium  red 
FF.  Pilosity     of  ̂   ipronotum 

blackish  in  middle  part. 
G.  Basial    joint    of  front 

tarsi  (male)  keeled  on 
inner  edge. 

H.  Size       very  large 
f  about   o   1.)  ;  gem- 

inate istrise  of  elytra 
strong   

HH.  Size  moderate 
(about    4    1.)  ;  gem- 

inate  striae    of  ely- 
tra feebler 

GG.  Basal   joint  of  front 
tarsi        (male)  not 
keeled,    but  produced 
at  inner  apex. 

H.  Front      of  clypeus 
(male)  bisinuately 
e  margin  ate     (a^^^  in 
xanthotrirhusj 

HH.  Front     of  clypeus 
(male)  not  bisinuate 

EE,  Elytra  glabrous,  or  nearly 
so. 

F.  Clypeus     of     male  trun- 
cate ;  pilosity    of  prono- 

tuiti  of  pale  colour. 
G.  Clypeus    scarcely  nar- rowed fonvard.  Front 

tarsi    of    male  much 
thickened   

GG,  Clypeus  considerably 
n  a  rro  wed  forward . 
Front    tai'si    of  male 
scarcely  thickened 

FF.  Clvpeus    of    male  roun- 
ded in  front  :  pilosity  of 

pronotum  blackish 
DD.  Pronotum  glabrous  on  disc, 

but  frilled  with  erect  hairs  all 
across  front, 

E.  Front    m.argin     of  clypeus 
with    a    median  tooth-like 
obtuse  prominence  in  both 
sexes 

EE.  Front  marq;iii  of  cl.vpeus 
not  promfnent  in  the 
middle. 

F.  Lateral  angles  of  clypeus 
acute  in  Ihe  male. 

G.  All  the  joints  of  front 
tarsi  (male)  keeled  in- ternally 

GG.  Tarsi     of     male  not 
keeled  internally. 

necessarius,  Blachh. 
rufiventris,  Mad. 

ater,  Mad. 

plioenicopt^^rus.  Germ. 

Mitchelli,  Mad. 

villosicollis,  Mad. 

GerniaiT,  ^^ad. 

eapillatus,  ̂ [ad. 

dispar,  Blarl-h 

Kreuslerse,  Mad. 

Ingens.  Blarlfh. 
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H.  Klyt.ia  strongly  piui- 
.ii()s<v  nnd  iiiilosccMit      angulatus,  MacJ. 

HH.  lOIytia  not  ])iuin<)so 
nor  iriik^st-eiit         ...    fimbriatuN,  Blackb. 

VV.  Lateral    an^k\s    of  <'ly- 
peus  roundly  obtuse     ...    coiuolor,  Er. 

DDD.  Pronotum     glabrous  on 
disc,   or    with    only    a  few 
hairs  on  the  antero-external 

pai'ts. E.  Clypeus    comspicuously  tri- dentate  in  front     ...        ...    distant,  Blarkh. 
EE.  Clypeus    not    dentate  (or 

scarcely  so). 
F.  Entirely    testaceous  (in- 

cluding the  head)         ...    aiidus,  Blackb. 
FF.  Some  part  (at  least  the 

head)  dark. 
G.  Sides    (but  not  middle 

part)  of  front  margin 
of  pronotum  pilose    ...    pieipennis,  Germ. 

GG.  Front  margin  of  pro- 
notum glabrous. 

H.  Propygidium  and 
pygidium  clothed 
with    coarse  squa mi- form  setse. 

I.  Clypeus  (at  least  of 
male)  shanply  trun- 

cate, with  well  de- 
fined angles        ...    lividiipennis.  Blackb. 

IT.  Clypeus  rounded 
off  at  the  angles  in 
both  sexes. 

J.  Size   fairly  large 
(3   1.   or  more); 
tarsi    and  claws 
very  long  ..    or  at  us.  Mad. 

J  J.  Size   small  (less 
than  2^  1.)  ;  tarsi 
and  claws  much 
shorter. 

K.  Median  line  of 
pronotum  well 
impressed      ...    rubefactn.s.  Mad. 

KK.  Median  line 
of  ipronotum 
not    impi'essed    subsquamosus,  Mad. 

HH.  Propygidium  and 
pygidium   devoid  of 
squamiform  setae 

I.  Propygidium  and 
pygidium  almost 
without  sculpture. 

J.  Prothorax  very 
strongly  trans- 

verse      ...        ...    rufipennis.  Mad. 
J  J.  Prothorax  much 

more  feebly 
transverse        ...    postioalis,  BJacl'h. 



290 

II.  Propygidiiim  and 
pygidiiim  with  well 
defined  pun  ctu  ra- 
tion. 

J.  Head  isparsely 
punctulate J  J,  Head  closely 
punctulate 

K.  Pronotum  con- 
spicuously can- aliculate (at 

any   rate  near base). 

L.  Size  mode- rate (3  1.  or more) 

Lli.  Size  very 

small  (scai-ce- ly  2  1). KK.  Pronotum  not 
canaliculate  ... 

CC.  Basal  two  joints  of  hind  tarsi 
equal  (or  .scarcely  differing)  in 
length. 

D.  Disc  of  pronotum  pilose. 
E.  Ba.sal  joint    of    hind  tarsi 

longer  than  apical  spine  of 
its  tibia. 

F.  The  hairs  of  tlie  npper  .sur- 
face black,  or  nearly  so. 

G.  Propygidium    (nt  least 
of  female)  closely  rugu- 
lose  and  suhopaque  ... 

GG.  Prooygidium  (at  least 
of  female)  with  coarse 
sparse    punctures,  and 
.somewhat  nitid 

FF.  The  hairs  of  the  dorsal 
surface  flaxen 

EE.  Basal   joint  of  hind  tarsi 
shorter   than  apical  spine 
of  its  tibia  ... 

F.  Size  large  (o  1.)  :  geminate 
striae  of  elytra   well  de- fined 

FF.  Size  much  '^mailer  (less 
than  3  1.)  :  geminate 
strife  of  elytra  veiy 
feeble 

*DD.  Disc   of  ipronotum    not,  oi 
scarcely,  pilose  ;  a  frill  of  ver\ 
conspicuous  pilosity  ail  across 
the  front  margin. 

E.  Pronotum  sharply  and  con- 
spicuously punctulate. 

F.  Size    fairlv    large  f3-^4^ 
1.)  :  nilositv  of  pronotum 
black   

juvenis,  Blackh. 

incertus,  Blackh. 

insula ris,  Blackh. 

vicarius.  Blackh. 

vestitus,  Blanch. 

nigro-umbratus,  Blackh. 

glabripennis.  Mad. 

erythropterus,  ]\facL 

l(?Blanch.} 

a  ma  bills,  Blackh. 

collaris,  Mad. 

*  In  L.  pner  there  are  a  few  inconspicuous  hairs. 
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Vl\  Si/x'  small  ( scarc^'l.v  3  1.)  ; 
pilovsity  of  prouotain 
hilvoius 

EK.  Pmnotuiii       faintly,  or 
scaicoly ,  puiictiilat'O. 

F.  Sizo    in(Klerat<?   (3'    1.  or more). 
G.  The   isubinavKinal  •nom- 

inate istniif    of  elytra 
become    much  deeper 
close  to  apox  ... 

GG.  Tlie  isiibniargiinal  j^em- 
inate    strise    of  elytra 
obsolete  towards  apex 

FF.  Size    small    (less  than 
2J  1.). 

G.  Disc  of  pronotiim  with 
a  few  scattered  hairs 

GG.  Disc  of  ipronotiim 
glabrous 

DDD.  Pronotum  not  pilose  either 
on  disc  or  all  across  front 
margin. 

E.  Front  of  elypeus  deeply  and 
angularly  emarginate 

EE.  Front  of  elypeus    not,  or 
scarcely,  emarginate. 

F.  Entirely    testaceous,  ex- 
cept infuscate  head 

FF.  Entirely     black  (unless 
elytra  red) . 

G.  Propygidium  and  pygi- 
dium    densely  clothed 
with  adpressed  squ ami- form  setse 

GG.  Propygidium  and  pygi- dium  normal. 
H.  Front  margin  of  pro- 

notum entiiely  glab- rous. 
I.  Clvpeus    more  pro- 

duced (in  male 
strongly  triden- 
tate)  riateral  fringe 
of  oronotum  whi- 
tish.   

II.  C'lypeus  less  pro- duced (in  male 
feebly  trident  ate)  ; 
lateral  fringe  of 
pronotum  brown 

J.  Puncturation  of 
propygidium  ob- solete in  front 

part JJ.  Puncturation  of 
propygidium  not 
ob=:olete  in  front 
part   

ana  lis,    lihn  L  h. 

con  sanguineus,  lihickh. 

Sedani,  BIdckh. 

puer,  Bldckb. 
rotundiformis,  MacL 

abnormal  is,  Mad. 

distinctus,  BJackb. 

tristis,  Blanch. 

iridipennis.  Germ. 

gracilioes,  Blackh. 

holo<=ericeus.  ^facl. 

m2 
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HH.  Front     margin  of 
pronotum     with  a 
pilose  frill  widely  in- 

terrupted in  middle 
CCC.  Basal  joint  of  hind  tarsi  dis- 

tinctly longer  than  2nd  joint. 
D.  Disc  of  pronotum  pilose  (in 

some  species  more  conspicu- 
ously so  across  base  and  front 

margin  than  elsewhere). 
E.  Apex    (and   hind    part  of 

sides)  of    elytra    set  with 
short  stout  bristles 

EE.  Elytra    without  m^arginal 
bristles. 

F.  Elytra  black. 
G.  Clypeus    distinctly  tri- dentate  in  both  sexes 
GG.  Clypeus  slightly  emar- 

ginate,  not  at  all  den- tate 
FF.  Elytra  red  (blackish,  or 

not,  near  base). 
G.  Front  of  clypeus  with  3 

shai-p  recurved  teeth  ... 
GG.  Front  of  clypeus  feebly 

and  ohtusely  trident  ate. 
H.  Elytra!  puncturation 

strong    (about  as  in 
L.  villosirollis,  Macl.) 

HH.  Elytral  .  punctura- 
tion notably  finer  ... 

DD.  Pronotum     not    pilose  on 
disc,  but  having  a  fringe  of 
erect  hairs  all  across  its  front 

DDD.  Pronotum    not    pilose  on 
disc,  and  not  fringed  across 
its  front. 

E.  Front  of  clypeus  having  3 
strong  sharp  recurved  teeth 

EE.  Front  of  clypeus  distinctly 
tridentate  ;  the  teeth  feeble, 
blunt,  and  not  recurved. 

F.  Pronotum    and  pygidium 
dark 

FF.  Pronotum  and  pygidium 
testaceous  red 

EEE.  Front  of  clypeus  not  at 
all  tridentate. 

F.  A   cur\^ed   impression  on 
either  .side,  on  pronotum 
behind  its  middle 

FF.  Pronotum  normal. 
G.  Size  moderate  (2t^  1.)  ; 

subopaque ;  colour  sub- 
uniform,  piceous 

GG.  Size  very  small  (less 
than  2  1.):  nitid  ;  colour 
variegated,  partly  tes- 

taceous ... 

sericeus,  Alacl. 

asper,  Macl. 

atratus,  Burm. 

ebeninus,  Macl. 

tridentatus,  Macl. 

parvidens,  Macl. 

obtusidens,  Macl. 

Rothei,  Blackh. 

Perkinsi,  Blackh. 

bituberculatus,  Macl. 

melanocephalus,  Blackh. 

impressioollis,  Macl. 

convexior,  3Iacl. 

lEeticulus,  Blackh. 
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BB.  Front   tihijo   not    ( i  i(U«iitat<>  <'x- t«nially. 
C.  Pronotuin  pil<Kso,  at  l<>:ust  witli  a 

fringe  of  h:\ii-s  across  its  front margin. 
D    Elytra  pilos<\ 

E.  Elytra  very  lon^,  ([uito  or 
aJmost    covering  ])roipygi- 
dium  in  both  sexes  ... 

EE.  Elytra    normal    (or  very 
short) . 

F.  J]lytra  unicolorou.s. 
G.  Front  tibia'  very  strong- 

ly bidentate  externally 
GG.  Front    tibiae    not,  or 

scarcely,  bidentate  ex- ternally. 
H.  Elytra    bearing  very 

long  and  very  coarse 
sparse  white  bristles 

HH.  Elytra  clothed  with 
fine  soft  hairs 

FF.  Elytra  bicolorous. 
G.  Front  tibiae  not  toothed 

externally     above  the 
apical  projection. 

H.  Basal    joint   of  hind 
tansi  fully  half  again 
as  long  as  2nd  joint 

HH.  Basal  joint  of  hind 
tarsi  notably  shorter 
ill  proportion  to  2nd 
joint   

GG.  Front  tibise  distinctly 
bidentate  externally. 

H.  Basal  joint  of  hind 
tarsi    at    least  half 
again    as     long  as 
2nd  joint 

I.  Pilosity    of  dorsal 
surface  dark 

II.  Pilosity  of  dorsal 
surface  almost 
white 

HH.  Basal  joint  of  hind 
tarsi  very  little  lon- 

ger than   2nd  joint 
DD.  Elytra    glabrous,    or  with 

only  a  few  hairs  close  to  base. 
E.  Basal   joint   of    hind  tarsi 

not  shorter  than  2nd  joint. 
F.  Dorsal    surface    not  uni- 

formly dark. 
G.  Elytra    pilose  in  front 

part GG.  Elytra  glabrous. 
H.  Disc  of  pronotum 

clothed  with  erect 
hairs. 

alienus,  liluckh. 

suavis,  Blackh. 

divers  us,  Blackh. 

rotundicollis,  Blackh. 

ventralis,  Blackh. 

assimilis,  Mad. 

discipennis,  Giier. 

alboliirtus,  Mast. 

canescens,  Mad. 

gravid  us,  Blackh. 
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I.  Basal  two  joints 
hind    tarsi  equal, 
or      subequal,  in 
length. 

J.  Pilosity  of  prono- 
tnm  nearly  white 

J  J.  Pih)sity   of  pro- notnm  dark 
brown  or  black- 
ish. 

K.  h'lont  tibiae 
c  o  nspicuously 
bidentate  ex- ternally 

Klv.  Front  tibiae 
with  upper 
tooth  all  but 
non-existent  ... 

II.  Basal  joint  of  hind 
tarsi  very  much 
longer  than  2nd 

joint HH.  Pronotum  glabrous 
on  disc,  but  with  a 
fringe  of    long  hairs 
across  front  ... 

FF.  Dorsal  surface  uniformly 
dark 

EE.  Basal  joint  of  hind  tarsi 
notably   shorter  than  2nd 
joint   

CC.  Pronotum  glabrous,  or  at  most 
fringed  with  hairs  on  lateral 
pa>i-ts  of  fi'ont  margin. 

D.  Basal  joint  of  hind  tarsi  fully 
as  long  as  joints  2  and  3  to- 
gether DD.  Basal    joint    of    hind  tarsi 
much  shorter. 

E.  Clypeus  very  distinctly  tri- dent ate  in  front 
EE.  Clypeus  not  trident  ate  in 

front. 
F.  No  part  of  dorsal  surface 

(unless  head)  black. 
G.  Basal  joint  of  hind  tarsi 

not    longer    than  2nd 

joint. H .  Fi  ont  tibiae  conspicu- 
ously   bidentate  ex- ternally 

HH.  Front  tibiae  with  no 
distinct  tooth  above 
the  apical  projection. 

I.  Flabellum     of  an- 
tennae        piceous  : 

head  confluently 
transversely  rugu- Inise  ... 

discoidalis,  Mad. 

occidentalis,  Mad. 

luridipennis.  Mad. 

sericeipennis,  Mad. 

cinctipennis,  BJackh. 

nudipennis,  Germ. 

Palmerstoni.  BlacJch. 

caviceps,  Blnckh. 

minor,  Blackh. 

pallidus.  Mad. 

brevipe'^.  Blachh. 
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11.  AiiU'iniiu  entirely 
tostawoUiS  ;  head 
piiiu'tulato  (not 
very  closol\ )        ...     lUaiicliardi,  Jilackh. 

GG.  Basal    joint    oi  liiiul 
tarsi   consiilorably  loii- 
ejer  than  2ikI  joint    ...    in(j<k\stiis,  Blackb. 

FF.  Dorsal    surhice  (except 
elytra)  black. 

G.  Front    tibiie  unariuecl 
above  the   apical  pro- 

jection   ...        ...        ...     licai,  Blackb. 
GG.  Front  tibiae  distinctly 

bidentate         ...         .-    rotundipennis,  Mad. 
AA.  Antennae    consisting    oi    8  joint.s 

(only). 
B.  Front  tibiae  tridentate  externally. 

C.  Basal  joint    of    hind  tarsi  not 
longer  than  2nd  joint. 

D.  Pronotuni  pilose  on  disc,  or  at 
least  all  across  front  margin. 

E.  Pilosity  largely  extended  to 
the  elytra. 

F.  Propygidiiini    and  ])ygi- 
diuni    not   coarsely  ver- 
miculate-riigulose. 

G.  Elytra    sparsely  punc- 
tulate,    red    (more  or 
less  black-margined). 

H.  Basal  joint    of  hind 
tarsi  notably  shorter 
than  2nd  joint       ...    inar'i;inipennis,  Blanch. 

HH.  Basal   2    joints  of 
hind  tarsi  equal      ...    pilosus,  Mad, 

GG.  Elytra  closely  punctu- 
late,    black    (at  most 
reddish  near  apex). 

H.  Front  angles  of  male 
clypeus     acute  and 
directed  outward    ...    caM.osus,  M<icL 

HH.  Front  .angles  of  male 
clypeus  not  acute  and 
not  dii-ected  forward    nio;rinus.  Germ. 

FF.  Propygidium   and  pygi- 
dium    coarsely  vermicu- 
late-rugulose    -vlvicola.  7iin//( .  T.^Fa^.^ EE.  Elytra  glabrous,   or  with 

only  a  few  basal  hairs. 
F.  Sculpture    of   elytra  not 

transversely  rugate. 
G.  Male    clypeus  stiongly 

emarginate,         w  i  t  li 
strong,    sharp    angles ; 
pronotum     of  female 
glabrous  on  disc  ...  foirugineus,  Blanch. 

GG.  Male  clypeus  scarcely 
emarginate,  and  with 
feeble  angles  :  prono- 

tum pilose  on  disc  in 
both  sexes. 



H.  Form  broadly  ovate ; 

pygidium    dai*k  in both  sexes 
HH.  Form     much  nar- 

rower ;  pygidium  (and 
pronotum)  bright  red 
in  male 

FF.  Elytral  sculpture  strong- 
ly     and  conspicuoufily 

transversely  rugate 
DD,  Pronotum  glabrous  (the  late- 

ral margins  disregarded). 
E.  Head,  pronotum,  and  elytra 

black 
EE.  Pronotum  (at  lea.st  partly) 

and  elytra  testaceous. 
F.  Clypeus  subtridentate  (dis- 

tinctly bisinuate) 
FF.  Clypeus  not  bisinuate. 

G.  Hind  angles  of  prono- 
tum quite  defined. 

H.  Puncturation  of  pro- 
notum quite  sparse... 

HH.  Puncturation  of 
pronotum  elose 

GG.  Hind  angles  of  prono- 
tum rounded  off  (non- 

existent) 
EEE.  Entirely    black,  except 

the  elytra,  which  are  tes- 
taceous (black  bordered)  ... 

CC.  Basal  joint  of  hind  tarsi  much 
longer  than  2nd  joint 

BB.  Front  tibiae  with  less  than  3  ex- 
ternal teeth. 

C.  Front  tibise  conspicuously  biden- 
tate  externally 

CC.  Front  tibise  Avith  no  distinct 
tootb  above  the  apical  projec- 

tion ...        ...  ... 
AAA.  Antennae  consisting  of  7  joints  only 

B.  Pronotum    not     confluently  and 
asperately  punctulate. 

C.  Pronotum  nitid  ;  its  longitudinal 
channel  deep  and  entire. 

D.  Pronotum  sparsely  punctulate 
DD.  Pronotum  closely  punctulate 

CC.  Pronotum  not  as  C. 
D.  Surface  of  pronotum  entirely 

clothed  with  long  pilosity    . . . 
DD.  Pronotum    glabrous,  except 

on    sides    and    across  front 
margin. 

E.  Surface  of  propygidium  even 
EE.  Surface    of  propygidium 

strongly  gibbose  in  middle 
DDD.  Pronotum  entirely  glabrous 

(except  lateral  fringe) 
BB.  Pronotum  confluently  and  aspe- 

rately punctulate  ... 

ubiquitosus.  Mad. 

rubicundus.  Mad. 

rugatus,  Blackh. 

erythropygus,  Blanch. 

badius,  Mad. 

nionticola,  ̂ Iad.(  ?  Fah.J 

fallax,  Blachh. 

atriceps,  Mad. 

mi  cans,  Mad. 

criniger.  Mad. 

Isetus,  Blackh. 

l?evatus,  Mad. 

mystic  us,  Blachh. 
globulus,  Mad. 

insolitus,  Blackh. 

Ifevis,  Blanch. 

tuberculatus.   Lea  (?) 

opacicollis,  Mad. 

sqnamiger.  Mad. 



KlUST  (JKOll'  (A,    U,   (,  1),   K,   OF   'I'A  M I  LAT I  ON)  . 
Til 3  species  under  this  licading  form  jjurt  of  a  natural 

group  with  which,  however,  some  species  with  very  different 
antennal  structure  (AA,  B,  C,  D,  E,  of  tabulation) 
are  so  closely  allied  that  tliey  ought  to  be  placed  ni  it  to 
make  it  complete  as  a  natural  group.  Sir  W.  Macleay  plac- 

ed them  all  together,  and  attributed  similar  antennal  struc- 
ture to  them  all.  There  are  strongly  marked  sexual  charac- 

ters in  the  clypeus  of  all  of  them,  and  in  the  front  tarsi  of 
more  than  lialf,  sexual  characters  in  the  antennae  moderately 
strong,  in  the  abdomen  almost  none,  vestiture  of  dorsal  sur- 

face and  structure  of  hind  tarsi  uniform,  or  but  slightly 
varying  specifically,  structure  of  front  tibiae  very  uniform. 
The  following  are  notes  on  some  of  the  species  :  — 

L.  Adelaida,  Blackb.,  is  7..  coniutii><,  Macl.,  although 
the  description  of  comatiis  is  extremely  misleading,  being 
founded  on  a  colour  var.  such  as  1  have  not  seen,  and  said  to 
resemble  L.  marginiptniiis,  Blanch.,  which  is  a  species  of 
the  same  natural  group,  but  by  no  means  one  of  the  most  like 
it  superficially.  Macleay  had  a  peculiarly  coloured  example 
before  him,  and  gave  a  by  no  means  felicitous  description  t;f 
it  under  the  name  comatus. 

L.  flavopilosus ,  Macl.  This  species  was  described  from 
Gayndali  specimens,  as  also  was  fulvohtrtus,  Macl.  Between 
the  two  descriptions  I  find  absolutely  not  one  differential 

character  except  that  the  pilosity  of  one  is  called  '  pale  red" 
and  of  the  other  ''yellowish."  In  the  Australian  Museum  I 
find  one  specimen  (male)  of  -ftavopilosus  and  two  (female)  of 
fulvohirtus,  doubtless  including  the  types.  They  are  all  from 
one  locality  (Gayndah),  and  do  not  seem  to  differ  inter  se 
except  in  sex. 

L.  .mnfhofricJtus,  Blanch.  Macleay  says  that  the  basal 
two  joints  of  the  hind  tarsi  are  equal.  The  specimens  so 
named  in  the  Sydney  Museums — as  also  in  my  own  collection 
— have  hind  tarsi  wiCh  the  basal  joint  (though  longer  than 
is  usual  in  this  group)  distinctly  shorter  than  the  second 
joint.  The  author  of  the  name  does  not  mention  the  hind 
tarsi. 

L.  ater,  Macl.  A  male  (unique)  in  the  Macleay  Museum 
is  evidently  the  type  of  this  species.  Excessively  close  to 
phoenicopferus,  Germ.,  and  attributed  to  the  same  region  (f^. 
Australia)  as  that  species.  It  is  notably  larger  than  any 
specimen  that  I  have  seen  of  ordinarily  coloured  phoenicop- 
terus,  nor  have  I  seen  phoenicopterus  (of  ordinary  size)  with 
elytra  dark  piceous  in  colour  as  they  are  in  ater.  The  gemi- 

nate striae  of  the  elytra  are  more  strongly  marked  than  in 
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ordinary  exrmples  of  phanicopterus.  L.  ater  may  prove  to 
be  a  good  species,  but  is  possibly  only  an  aberrant  specimen 
of  fhoenicopteims. 

L.  nitidipennis,  Macl.  A  female  (unique)  in  the  Mac- 
leay  Museum  is,  no  doubt,  the  type  of  this  species.  It  is  in 
bad  condition,  and  seems  to  me  to  be  certainly  the  female  of 
L.  ater,  Macl.  It  is  of  the  size  and  colouring  of  a  typical 
example  of  jjha'n/ropfervs,  Germ.,  but  differs  from  the  fe- 

male of  that  species  by  the  more  strongly  marked  geminate 
striae  of  its  elytra,  and  the  more  abruptly  narrowed  front 
portion  of  its  clypeus.  Like  ph mnicopterus  and  ater  it  is  from 
S.  Australia. 

L.  Mitchelli,  Macl.  A  male  (unique)  in  the  Macleay  Mu- 
seum, is,  no  doubt,  the  type  of  this  species.  I  do  not  find 

any  character  to  distinguish  it  from  L.  viHosj colli s ,  Macl., 
except  the  slight  difference  (indicated  in  the  preceding  tabu- 

lation) in  the  form  of  its  clypeus.  This  difference,  however, 
remoteness  of  locality  being  given  due  weight,  seems  bo  indi- 

cate probable  sjje^ific  validity. 

SECOND  GROUP  (a,  B,   C,  D,  EE,  OF  TABULATION). 

Differs  from  the  preceding  group  only  by  the  elytra  of 
its  members  being  glabrous,  or  with  only  a  few  hairs  close  to 
the  base. 

L.  Mastersi,  Macl.  ̂ mong  the  specixnens  standing  under 
this  name  and  L.  Gerrnari,  in  the  two  Sydney  museums,  it  is 
impossible  to  identify  the  actual  types.  The  distinctions  in- 

dicated in  Macleay's  note  on  Jla-^tcri<i  (it  can  hardly  be  called 
a.  description)  are  too  slight  to  be  seriously  regarded.  In 
German  the  male  clypeus  is  said  to  be  nearly  quite  truncate, 

the  angles  not  very  acute  ;  in  Mastersi,  "slightly  emargmate 
in  front,  and  acutely  angled."  In  German  the  median  line 
of  the  pronotum  is  said  to  be  "quite  traceable,'"'  and  in 
Mastersi  not  traceable.  Slight  differences  in  puncturation 
and  vestiture  are  mentioned.  Differences  in  the  inner  apical 
spur  of  the  front  tibiae  and  the  degree  of  dilatati)n 
of  the  male  front  tarsi  are  also  mentioned.  The  last-men- 

tioned character,  if  it  were  strongly  marked  and  constant^ 
would,  no  doubt,  be  of  importance  ;  but,  after  careful  study 
of  the  specimens  pinned  into  the  two  labels  ("German"  and 
"Mastersi" ) ,  in  the  Macleay  Museum — among  which  presum- 

ably are  the  types — I  have  failed  in  finding  two  specimens 
that  present  this  difference  inter  se ,  or  even  that  differ  inter 
se,  as  Germari  and  Mastersi  should  do  in  respect  of  the  other 
slight  characters.  I  must,  therefore,  regard  them  as  but  one 

species,  and  as  "German"  stands  before  "Mastersi"  in  Mac- 
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Icay's  Moiiogra})li,  and  is  dcsci-ihed  (wliilc  .\/ (tsf crsi  is  not), 
the  species  must  bear  th('  name  "(icniKin.'^ 

L.  ('(( p///((f  us ,  Mad.  I  lore,  a<;ain,  llie  identification  of 
the  type  is  mere  guessvvorU.  It  is  supposed  to  be  in  the  Mac- 
leay  Museum,  where  1  find  two  sj)eeimen«  (male  and  female), 
pinned  into  a  label  bearing  the  name  cd pilhtf u!<.  The  female 
is  in  very  bad  condition,  and  does  not  seem  to  be  specifically 

identical  with  the  male,  'having  strongly  pilose  elytra,  while 
the  elytra  of  the  male  are  glabrous.  The  specimens  named 
capil/afits  in  the  Australian  Museum  arc  identical  (so  far  as 
can  be  judged  in  dealing  with  bad  specimens)  with  the  female 
in  the  Macleay  Museum.  As  it  was  a  male  that  Macleay 
described,  I  take  it  that  the  male  in  the  Macleay  Museum  is 
probably  the  real  type,  and  I  have  accordingly  treated  it  as 
such.  It  is  much  like  GernKtri,  Macl.,  but  is  very  much 
smaller,  with  different  male  characters  (i.e.,  clypeus  much 
narrowed  from  base  to  apex,  and  front  tarsi  only  very 

slightly  thickened).  Macleay's  description  of  capiUatus  is 
not  definite  enough  to  assist  identification  of  type.  It  may 
be  added  that  a  male  standing  in  the  Australian  Museum  as 
capillat'us  differs  from  the  male  in  the  Macleay  Museum  by 
its  elytra  being  pilose  and  with  a  dark  basal  border,  and  by 
its  front  tarsi  being  strongly  thickened. 

L.  dispriTy  Blackb.  I  place  this  species  in  the  second 
group  only  with  hesitation,  since  the  basal  joint  of  its  hind 
tarsi  is  not  much  shorter  than  the  second  joint,  and  conse- 

quently it  is  somewhat  intermediate  between  this  group  and 
the  fifth,  from  the  species  of  which  it  differs  in  the  following 
respects,  inter  alia: — From  resf/fif.'<,  nir/ro-umhratus ,  and 
rflahripennis,  by  the  basal  joint  of  its  hind  tarsi,  notably 
shorter  absolutely  (as  well  as  in  proportion  to  the  second 
joint),  from  amah  (lis  by  much  larger  size  and  quite  different 
colouring  :  and  from  eri/thropferus  by  its  pronotum  consider- 

ably more  closely  punctulate,  and  its  elytra  widely  dark  at 
the  base. 

THIRD  GROUP  (a,  B,  C,  DD,  OF  TABULATION). 

The  front  of  the  pronotum  entirely  bordered  with  a  frill 
of  erect  hairs  renders  this  group  easily  recognisable  among  the 
Liparetri  which  have  three  somewhat  equally  spaced  exter- 

nal teeth  on  their  front  tibiae,  nine- jointed  antennae,  and  the 
basal  joint  of  their  hind  tarsi  decidedly  shorter  than  the 
second  joint.  The  last-named  three  characters  are  all  well 
defined  in  all  of  them,  except  that  in  L.  In  gens  the  difference 
in  the  length  of  the  joints  of  the  hind  tarsi  is  somewhat 
feeble.  If  that  species  were  regarded  as  having  those  joints 
subequal  it  would  be  brought  into  the  sixth  group,  from  all 
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the  species  of  which  (not  greatly  differing  in  size)  it  differs  by 
its  being  devoid  of  iridescence,  and  having  its  pronotum  snb- 
opaque  and  closely  rugulose. 

L.  Kreuslerce,,  Macl.  Tne  pronotum  of  this  species  is 

stated  by  its  author  to  be  "free  from  hair  except  on  the  ateral 
margins."  That,  however,  is  a  mistake.  There  are  specimens 
in  the  Macleay  Museum  (bearing  the  name),  no  doubt  in- 

cluding the  type,  and  agreeing  with  the  description  in  all 
other  respects,  but  having  the  apical  margin  (as  well  as  the 
lateral  margins)  of  the  pronotum  pilose.  I  have,  therefore, 

no  hesitation  in  correcting  Sir  W.  Macleay 's  description  in 
that  respect. 

L.  angulatus ,  Macl.  Two  specimens  (male  and  female") 
are  pinned  into  the  label  bearing  this  name  in  the  Macleay 
Museum,  and  are  doubtless  the  types.  The  species  is  one  I 
have  not  seen  elsewhere.  It  is  near  my  L.  flmhriatus,  but 

differs  from  it  inter  alia  by  its  strongly  pruinose  and  iridesce^if- 
elyf  ra. 

FOURTH  GROUP  (a,  B,  C,  DDD,  OF  TABULATION). 

•This  group  is  a  somewhat  heterogeneous  assemblage  of 
species,  among  which  there  is  considerable  variety  of  facies, 
etc.  The  characters  that  I  have  indicated  as  common  to  the 
group  are  well  marked  in  all  its  species,  with  the  exception 
that  a  few  of  them  (notably  the  female  of  L.  aridus,  Blackb.), 
are  somewhat  intermediate  between  the  fourth  and  seventh 

groups,  owing  to  the  basal  joint  of  the  hind  tarsi  being  only 
a  little  shorter  than  the  second  joint.  The  use  of  this  char- 

acter in  the  hind  tarsi  is  too  valuable  in  dealing  with  a  long 
series  of  species  to  be  discarded  on  account  of  these  doubtful 
cases,  but  it  seems  necessary  to  furnish  a  note  on  each  of  the 
latter  showing  how  the  species  differs  (disregarding  the  hind 
tarsi)  from  its  allies  in  the  seventh  group. 

L.  aridus,  Blackb.  The  entirely  testaceous  colour  of  this 
species  prevents  its  confusion  with  any  member  of  the  seventh 
group  except  disfi?icfus,  Blackb.  The  basal  joint  of  the  hind 
tarsi  in  the  latter  is  quite  fully  as  long  as  the  second  joint, 
the  general  build  is  much  more  robust  than  in  aridus,  the 
prothorax  much  more  narrowed  in  front  and  much  less  finely 
punctulate  on  its  upper  surface,  its  colour  a  much  less  pallid 
testaceous,  etc. ;  also  it  has  remarkable  sexual  characters  on 
the  abdomen  which  are  wanting  in  aridus. 

L.  picipennis,  Germ.,  can  scarcely  be  confused  with  the 
seventh  group,  as  the  basal  joint  of  its  hinder  tarsi  is  quite 
distinctly  (though  not  very  much)  shorter  than  the  second 
joint.  It  presents  the  unusual  character  of  a  row  of  erect 
hairs  widely  interrupted  in  the  middle  on  the  front  margin 
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of  its  pronotuni.  Tlie  })rcsuiiial)lo  ty])es  of  L.  niii<ln)i\  Macl., 
and  />.  ob.^curus,  Macl.,  are  mere  colour  vars.  of  j)/ri'j)rn7iis. 

L.  ruhefactiix,  Macl.,  is  in  no  danger  of  confusion  with 
tlie  seventh  groii}),  but  it  is  desirable  to  note  tliat  its  colour 
is  extremely  inconstant,  the  elytra  })iopygidiuni  and  pygidiuni 
varying  from  a  rusty  testaceous,  or  a  distinctly  red,  colour  to 
black.    The  darker  specimens  are  for  the  most  part  males. 

L.  subsquanio.sus,  Macl.  A  single  specimen — no  doubt 
the  type — is  pinned  into  the  label  bearing  this  name  in  the 
Macleay  Museum.  It  is  extremely  close  to  L.  rifhefactus, 
Macl.,  especially  the  dark  examples  of  that  species  ;  but  the 
difference  in  the  sculpture  of  the  pronotum,  in  combination 
with  great  distance  of  hah  if  (it,  justify  the  retention  (at  any 
rate,  provisionally)  of  a  separate  name  for  this  insect.  It  is 
difficult  to  understand  why  Macleay  placed  riihef actus  and 
suhsquamosus  in  different  sections  of  fAparetriis,  as  having 

the  "upper  surface  entirely  glabrous'  in  the  case  of  the  for- 
mer, and  the  "body  squamose"  in  the  case  of  the  latter.  The 

(presumable)  types  of  the  two  do  not  differ  at  all  in  that 
respect  from  each  other. 

L.  ruf  j}ennis ,  Macl.  The  presumable  type  of  this  insect 
(in  the  Macleay  Museum)  is  devoid  of  distinct  puncturation 
on  the  propygidium  and  pygidium — a  very  unusual  character 
in  Lifaretrus.  Macleay  does  not  mention  it,  unless  the 

phrase   "pygidium  glabrous"  is  intended  to  refer  to  it. 
L.  ovatus,  Macl.  I  have  examined  the  presumable  type 

of  this  species  in  the  Macleay  Maseum.  There  are  specimens 
in  the  collection  of  Mr.  H.  J.  Carter  with  their  elytra  black, 
which  I  cannot  distinguish  otherwise  from  the  type.  They 
are  from  W.  Australia  (the  original  locality). 

L.  posticalis,  Blackb.  This  species  is  certainly  rather 
close  to  that  discussed  above  as  L.  ritfi pennis,  Macl.,  but  I 
believe  it  to  be  distinct,  although  the  examination  of  more 
specimens  from  the  same  locality  (Port  Darwin)  would  be  de- 

sirable to  settle  the  point  finally.  It  is  of  very  evidently  nar- 
rower and  more  elongate  build  than  any  of  the  numerous 

specimens  that  I  have  seen  of  its  ally,  the  pro  thorax  especi- 
ally being  longer  in  proportion  to  the  width.  There  are  also 

differences  in  the  puncturation  of  the  head,  the  punctures  of 
the  clypeus  being  more  coarse  and  sparse  and  those  of  the 
frons  distinctly  asperate,  which  they  are  not  in  the  Queens- 

land insect,  and  the  tarsi  are  manifestly  less  robust  than  in 
either  sex  of  that  species.    I  believe  the  type  to  be  a  female. 

L.  juvenis,  Blackb.  In  my  description  of  this  species  I 
called  the  basal  joint  of  the  hind  tarsi  "vix  breviorem,"  as 
compared  with  the  second  joint.    It  is,  however,  sufficiently 
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shorter  to  place  the  species  in  my  fourth  group  rather  than 
the  seventh.  Apart  from  that  character,  its  uniform  pale 
colour  (except  on  the  head  and  sterna)  distinguishes  it  readily 
from  all  the  species  placed  in  tlie  seventh  group. 

FIFTH  GROUP  (a,  B,  CC,  D,  OF  TABULATION). 

This  group  differs  from  the  second  by  the  much  greater 
length  of  the  basal  joint  of  the  hind  tarsi  in  comparison  with 
the  second  joint.  The  following  are  notes  on  some  of  its 

species :  — 
L.  jjruiiiosus,  Burni.  Macleay  did  not  know  this  species. 

I  have  found  in  Mr.  Griffith's  collection  two  examples  (from 
Tasmania,  the  original  locality),  which  agree  very  well  with 

Burmeister's  description.  There  appears,  on  first  thoughts, 
to  be  a  serious  discrepancy  from  Burmeister's  description, 
which  attributes  to  jjruinoiius  hind  tarsi  having  the  basal 
joint  longer  than  the  second  joint,  whereas  I  have  placed  the 

insect  in  a  group  having-  those  joints  equal,  or  almost  equal. 
The  fact  is,  Burmeister  did  not  separately  describe  the  hind 
tarsi  of  each  species,  hw^,  made  his  primary  division  of  the 
genus  into  species  having  (a)  the  basal;  or  (h)  the  second 
joint  longer  than  the  other,  and  recognised  no  intermediate 
group,  and  by  placing  pruijio><its  in  fa)  he  indicates  the  basal 
joint  as  tiie  longer.  If  the  basal  joint  of  the  species  before 
me  be  examined  (with  care  that  the  whole  length  of  the  joint 
be  in  sight)  it  is  seen  to  be  slightly  longer  than  the  second 

joint,  so  that  in  Burmeister's  arrangement  it  would  properly 
stand  in  fa),  but  the  difference  is  so  slight  between  the 
length  of  the  joints  that  they  must  certainly  be  called  sub- 
equal.  In  the  Macleay  Museum  there  is  no  Ltparefrus 

ticketed  "2}ru'/?to8ifs,"  but  two  examples  (from  Tasmania),  of 
the  insect  referred  to  above  are  ticketed  "vestitus,  Blanch." 
I  have  no  doubt  of  their  being  correctly  named,  and  of  vesti-* 
tus  and  prviiiosiis  being  synonyms.  In  his  monograph  Mac- 

leay places  vest  it  us  in  his  section  with  the  "body  squamose," 
but  the  specimens  in  the  Macleay  Museum  (presumably  those 
Macleay  described)  present  no  such  character,  nor  does  Blan- 
chard  attribute  squamosity  to  vestitus.  Blanchard's  figure 
in  the  "Voyage  au  Pole  Sud,"  is  evidently  the  figure  of  this 
insect,  and  the  habitat  is  given  as  "Tasmania,"  although  in 
Blanchard's  "Cat.  Coll.  Ent."  it  is  "Nouv.  Holl."  There  are 
in  my  collection  examples  of  a  Liparetrns  from  New  South 
Wales  that  I  cannot  distinguish  from  the  Tasmanian  ex- 

amples of  vestitus  except  by  their  colouring,  which  is  very 
variable.  Unfortunately,  all  the  Tasmanian  specimens  that 
I  have  seen  are  females,  so  I  cannot  be  sure  of  their  identity 
with  those  from  New  South  Wales.    In  some  females  of  the 
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latter  the  dark  iiiai^inal  coloin  in^  is  absent  from  the  elytra, 
while  the  single  male  in  my  [xissession  has  elytra  almost  en- 

tirely piceous,  with  only  a  small  area  of  reddish  tone  on  the 
disc.  The  front  tarsi  of  tiiis  male  are  very  tnuch  longer  (but 
scarcely  thicker)  than  those  of  the  female. 

L.  nigra- Kmbraf us,  Blackb.  In  my  description  of  this 
species  (Tr.R.S.S.A.,  1887,  p.  22)  I  mentioned  the  size  of  the 
upper  external  tooth  of  tne  front  tibiae  as  probably  a  sexual 
character.  I  am  now,  however,  of  opinion  that  that  is  not 
so,  that  in  the  case  (at  any  rate  of  most)  of  the  species  hf 
LiparefriiK,  differences  in  the  robustness  of  the  teeth  on  the 
front  tibi?e  are  not  sexual,  and  that  T  do  not  know  the  male 
of  L.  nigro-umhratu8. 

SIXTH  GROUP  (a,  B,  C,   DD,   EE,   OF  TABULATION). 

The  relation  of  this  group  to  the  third  is  similar  to  that 
of  the  fifth  to  the  second. 

L.  coUaris,  Macl.  My  L.  fnai/r/fs  is  identical  with  this 
insect.  When  I  described  it  (P.L.S.N.S.W.,  1892,  p.  99)  I 
stated  my  reasons  for  considering  it  distinct  from  roUaris 

(which  I  knew  only  by  Macleay's  description).  I  have  now 
examined  the  presumable  type  (in  the  Macleay  Museum)  and 
find  that  the  two  are  specifically  identical.  The  structure  of 
the  hind  tarsi  being  disregarded,  L.  collar  is  is  distinct  from 
all  those  resembling  it  in  colour,  of  the  third  group  (which 
has  similar  vestiture),  by  the  form  of  its  male  clypeus — not- 

ably emarginate  in  front,  and  not  having  the  front  angles 
acute. 

SEVENTH  GROUP  (a,  B,   CC,   DDD,  OF  TABULATION). 

The  following  are  notes  on  species  that  belong  (at  least 
probably)  to  this  groujD,  which  has  characters  similar  to  those 
of  the  fourth  group,  except  in  respect  of  the  hind  tarsi. 

L.  iridij)ennis,  Germ.  There  is  no  greater  difficulty  in 
studying  IJparetriis  than  the  identification  of  this  species 
(described  A.D.  1848)  without  examination  of  the  type,  which, 
if  still  in  existence,  is,  no  doubt,  in  one  of  the  European  col- 

lections. As  far  as  Germar's  description  is  concerned  it  ap- 
plies very  accurately  to  L.  sen  ex,  Blackb. — a  common  South 

Australian  species,  of  which  I  have  seen  examples  from,  among 
other  places,  the  original  locality  of  iridipennis.  Unfortu- 

nately, there  is  a  very  important  omission  in  Germar's  des- 
cription, for  it  contains  no  reference  to  the  structure  of  the 

hind  tarsi.  Burmeister  redescribed  iridipennis,  and  placed 
it  in  his  group  of  Liparetri  having  the  basal  joint  of  the  hind 
tarsi  longer  than  the  second  joint.  For  the  reason  noted 
above  (under  L.  pruinosus,  Burm.),  this  does  not  seem  to  me 



304 

absolutely  incompatible  witii  the  identification  of  his  iridi- 
pennis  with  seiie.r,  although  in  seue.r  the  basal  two  joints  are 
all  but  equal — in  the  male  the  basal  joint,  in  the  female  the 
second,  being  just  barely  shorter  than  the  other  (Germar  and 
Burmeister  both  describe  the  female  only).  But,  unfortu- 

nately for  that  identification  Burmeister  adds  a  note  that 
Germar  gives  the  wrong  size  for  his  insect,  and  that  it  is  (not 
3 J  L,  but)  2 J  1.  long.  The  smallest  specimen  that  I  have 
seen  of  L.  sen  ex  is  1.  The  question,  therefore,  arises  as  to 
the  grounds  on  which  Burmeister  made  this  assertion  (giving  the 
same  size  for  iriclipennis  that  he  assigned  to  discipennis,  Guer., 
a  very  much  smaller  insect  than  sen  ex).  Without  definitely 
asserting  it,  he  certainly  seems  to  imply  that  he  had  seen  Ger- 

mar's  type.  Nevertheless,  I  am  of  opinion  that  his  iridipemits 
is  identical  with  my  senex,  and  that,  if  his  measurement  is 
correct,  it  was  founded  on  an  exceptionally  dwarfed  example. 

Burmeister's  accuracy  in  respect  of  this  species  is  certainly 
discounted  by  his  having  represented  Blanchard's  sylvicola  as 
a  synonym  of  iridipennis,  which  is  far  from  a  correct  state- 

ment, Blanchard  having  merely  placed  in  his  descriptive  cata- 
logue sylvicola,  Fab.  (without  a  description,  but  with  the 

mention  of  Tasmania  as  the  locality  of  the  specimens  before 
him),  and  appended  some  synonymy,  at  the  end  of  which  he 

places  "iridescens,  Germ."  (doubtless  a  misprint).  I  feel  ex- 
tremely confident  that  the  Tasmanian  specimens  which  Blan- 

chard catalogued  as  sylvicola  were  not  iridipennis.  Sylvicola 
is  a  common  species  in  Tasmania,  and  I  have  much  negative 
evidence  (from  my  own  collecting,  etc.),  that  iridipennis  is  not 
found  on  that  island.  It  seems  practically  certain  that 

Blanchard's  reference  to  iridipennis  expresses  no  more  than 
that  author's  conjecture  tnat  iridipennis  is  identical  with 
sylvicola,  which  is  certainly  not  the  case,  though  that  is  not 

to  the  point  here.  Macleay's  treatment  of  iridipennis  is  most 
unsatisfactory.  In  the  Macleay  Museum  two  specimens  are 

pinned  into  the  label  "iridi2)ennis,"  one  of  which  is  my 
senex,  the  other  my  caviceps  (the  former  with  the  front  tibige 
tridentate  and  the  basal  two  joints  of  the  hind  tarsi  subequal, 
the  latter  with  the  front  tibige  bidentate  and  the  basal  joint  of 
the  hind  tarsi  very  much  longer  than  the  second).  Mac- 

leay's description  of  iridipennis — which  has  always  been  a 
puzzle  to  me,  appearing  to  describe  a  South  Australian  Lipa- 
refrus  very  different  from  any  that  I  have  seen — is  evidently 
a  jumble  of  these  two  specimens,  founded  on  the  front  tibi^ 
of  my  senex  and  the  hind  tarsi  of  my  caviceps.  I  may  add 
that  my  treatment  of  senex  as  a  species  distinct  from  iridi- 

pennis was  founded  on  its  wide  divergence  from  Macleay's  re- 
description,  and  that  author's  assurance  that  specimens  of  it 



305 

wliic'li  1  suhinittod  to  liiiii  wero  certainly  not  //•/(// jjr /nns.  The 
real  identity  of  iridipcnnis  cannot  be  settled  finally  without 

examination  of  Gerniar's  type  :  owing  to  the  deficiency  of 
Gerniar's  description,  and  Burnieister's  statement  that  Ger- 

niar's measurement  is  seriously  incorrect,  it  is  possible  that 
iricUpcnnU  is  my  (/vac  Hi  pes,  or  my  cavireps,  or  the  species  that 
I  regard  as  nigrinus,  Germ.  ;  but  as  my  xriic.r  agrees  best  on 

the  whole  with  Gerniar's  description,  and  is  certainly  the  most 
j)lentiful  in  the  locality  where  Gerniar's  types  were  collected, 
the  evidence  is  certainly  in  favour  of  my  xene.r  being  the  true 

Ir'f^ipcnin.^.  At  any  rate,  it  is  now  clear  that  Macleay's  re- 
descriptio^n  of  iridipennis  depicts  a  species  that  does  not  exist. 

/>.  rirac'dipcs,  Blackb.  This  species  is  abundantly. distinct 
from  ,<ene,T,  Blackb,  but  it  is,  as  stated  above,  not  certain  that 

it  may  not  be  the  true  ir idi pen n is,  Germ.  Burnieister's  iridi- 
pennis  is,  I  think,  certainly  not  r/racdijjes,  as  the  basal  joint 
of  the  hind  tarsi  of  the  latter  is  in  both  sexes  a  trifle  shorter 
than  the  second  joint.  Compared  with  iridipennis.  Germ. 
(sene.r,  Blackb,),  this  species  is  very  similarly  coloured,  ex- 

cept that  the  hairs  fringing  the  pronotum  laterally  are  much 

darker  (  'dark  brown,"  ho w^ ever,  would  characterise  them  bet- 
ter than  "black,"  the  word  I  used  in  the  original  description), 

and  the  iridescence  of  the  surface  is  less  pronounced  ;  the 
tarsi  are  less  robust  in  botii  sexes  ;  the  clypeus  is  notably  less 
produced  in  both  sexes  and  less  evidently  tridentate  (male) 
or  sinuate  (female),  although  there  is  some  variability  in  this 
respect,  some  females  of  both  having  the  clypeus  not  very 
far  from  evenly  truncate ;  the  propygidium  is  very  differently 
sculptured,  having  the  hind  part  in  both  sexes  more  strongly 
punctulate  and  impressed  witn  two  more  or  less  distinct  longi- 

tudinal fovege  (these,  in  some  examples,  arched  so  as  to  meet 
at  both  ends  and  form  a  ring),  between  which  the  surface  is 
more  or  less  gibbous,  and  the  front  part  abruptly  devoid  of 
punctures  and  highly  nitid  [in  iridipennis  (senex,  mihi)  the 
propygidium  is  in  front  opaque,  with  fine,  very  close  punctu- 
ration,  which  becomes  continuously  stronger  and  less  close 
hindward,  and  its  surface  is  even].  In  the  male  of  gracilipes 
the  middle  part  of  the  basal  two  ventral  segments  is  occupied 
by  a  very  dense  tuft  of  erect,  soft,  whitish  hairs,  which  is 
wanting  in  its  ally. 

L.  simillimus,  Macl.  In  the  Macleay  Museum  two  speci- 
mens (one  of  them  presumably  the  type)  are  pinned  into  the 

label  bearing  this  name.  Unfortunately,  their  sex  cannot  be 
confidently  determined,  as  they  have  both  lost  their  front 
tarsi,  but,  judging  by  the  form  of  the  abdomen,  I  take  them 
to  be  males,  and  I  think  they  are  males  of  ahnormrdis,  Macl., 
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of  which  the  other  specimens  that  I  have  seen  (including  the 
presumable  type  in  the  Macleay  Museum)  are  females. 

L.  latiiisciihis,  Mad.  The  presumable  type  of  this  species 
(female)  is  in  the  Australian  Museum.  I  can  find  no  non- 

sexual difference  whatever  between  it  and  the  presumable 
type  (male)  of  L.  sericeus,  Macl.,  also  in  the  Australian  Mu- 

seum. It  appears  to  me  doubtful  whether  the  specimen  pin- 
ned into  the  label  "lafiusculus,"  is  really  in  its  proper  place,  as 

Macleay's  measurements  of  that  insect  indicate  a  considerably 
smaller  species,  but  as  latiusculus  is  practically  undescribed 
(being  merely  briefly  comparea  with  piri pennifi,  Germ.),  it  is 
incapable  of  identification  unless  the  specimen  in  the  Aus- 

tralian Museum  be  accepted  as  the  type. 
L.  holosericeus,  Macl.  The  presumable  type  of  this 

species  is  in  the  Macleay  Museum.  It  is  closely  allied  to  L. 
iridipennis,  Germ,  (senex,  Blackb.),  and  f/rarilipe.s,  Blackb., 
but,  inter  alia,  differs  from  both  of  them  by  its  clypeus  with- 

out any  tendency  to  sinuation. 

EIGHTH  GROUP  (a,  B,  CCC,  D,  OF  TABULATION). 

The  following  notes  are  on  species  belonging  to  this 
group,  which  differs  from  the  first  and  fifth  groups  by  the 
structure  of  its  hind  tarsi,  but  agrees  with  them  in  other  char- 

acters, i.e.,  vestiture,  etc. 
L.  asper,  Macl.  The  presumable  type  of  this  species  is 

in  the  Macleay  Museum,  and  the  same  species  also  is  ticketed 
"sylvicola''  in  the  same  Museum.  If  the  specimen  pinned 
into  the  label  "asper"  is  really  the  type,  it  is  incorrectly  des- 

cribed in  Macleay's  monograph,  where  the  vestiture  of  the 
pronotum  is  stated  to  be  "a,  frili  of  long,  erect,  black  hairs  on 
the  base,  apex,  and  sides."  Owing  to  that  statement  I  as- 

sumed that  the  species  was  not  asper,  and  described  it 
(P.L.S.,  N.S.W.,  1891,  p.  482),  as  sprefi/s.  It  is  very  pos- 

sible that  the  presumable  type  is  not  the  real  one,  but  never- 
theless, as  it  now  stands  in  the  place  of  the  type,  it  seems 

better  to  admit  its  claim,  and  regard  spretus  as  a  synonym, 
than  to  adhere  to  the  description  and  regard  asper  as  a 
species  known  only  by  a  brief  description,  and  very  likely 

non-existent.  For  reasons  stated  under  the  name  sylv'irola, 
Fab.,  I  am  quite  confident  that  Macleay  was  mistaken  in 
ticketing  asper  (spretus,  mihi.),  as  sylvicola. 

L.  atratus,  Burm.  In  his  monograph  Macleay  expresses 
doubt  as  to  his  identification  of  this  species,  and  merely  quotes 

Burmeister's  description.  I  have  specimens  from  Tasmania 
(the  original  locality),  which  agree  perfectly  with  Burmeis- 
ter's  description,  and  are  certainly  this  insect.  In  both  the 
Sydney  Museums  iridipennis,  Germ,  (sene.r,  Blackb.)  stands 
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as  (itridtis  (die  sanu>  species  ,ilso  staiuliiif^-,  alon^  with  ''avi- 
ceps,  Blackb.),  under  its  i  ii;ht  iianie).  1  do  not  find  the  true 
atr((tux  in  the  Maeleay  Miiseuni,  but  in  the  Australian  Mu- 

seum an  exanipK^  of  it  (and  also  two  of  von  color,  Er.),  is 
labelled  ".N////7Vo/r^,"  which  latter  name  (as  noted  al)ove)  is 
applied  in  the  Maeleay  Museum  to  uaptVy  Macl.  Apparently 

it  was  the  specimen  of  ((tndiis  labelled  r/rola ,"  which  Mae- 
leay described  in  his  monograph  as  sylvirola. 
L.  trideutdtya,  Macl.  The  presumable  type  of  this 

species,  and  also  that  of  L.  acutidens,  Macl.,  are  in  the  Aus- 
tralian Museum.  1  can  tind  no  difference  whatever  between 

them.  After  his  description  of  L.  acutidciis,  Maeleay  says 

that  it  differs  from  L.  tridentatus,  "as  the  description  will 
show,  very  widely."  Placing  the  two  descriptions  side  by 
side,  however,  I  have  failed  to  find  even  one  definite  differ- 

ence between  the  two,  the  nearest  approach  to  it  being  that 

the  elytra  of  tridentatus  are  called  ''subsericeous  red,"  and  of 
acutidens  ''iridescent  yellow."  I  do  not  find  any  conspicuous 
difference,  even  in  respect  of  colour,  between  the  presumable 
types. 

/>.  jiarvideiis,  Mael.  The  presumable  type  of  this  species 
is  in  the  Australian  Museum.  It  somewhat  closely  resembles 
obtnsidens,  Macl.,  but  is  probably  a  valid  species,  as  its  elytral 
puncturation  is  very  notably  coarser  than  in  that  species,  and 
its  habitat  (Cleveland  Bay)  is  very  far  distant  from  that  of 
obtj/sidens. 

NINTH  GROUP  (a,  B,  CCC,  DD,  OF  TABULATION). 

This  group  differs  from  the  eighth  by  the  absence  of 
pilosity  on  the  disc  of  its  pronotum,  and  from  the  tenth  by 
the  presence  of  a  fringe  of  erect  hairs  all  across  the  front  of 
that  segment.  I  know  only  one  species  ( L.  Rothei,  Blackb.) 
which  can  be  referred  to  it. 

TENTH  GROUP   (a,  B,  CCC,  DDD,   OF  TABULATION). 
The  following  are  notes  on  species  appertaining  to  this 

group,  which  resembles  the  preceding  tvvo  groups  except  in 
respect  of  vestiture  of  pronotum. 

L.  hitnbemdatus,  Macl.  The  female  is  usually  much 
darker  in  colour  than  the  male. 

L.  converior,  Macl.    Two  specimens  (one  of  them,  pre- 
sumably, the  type)  are  joinned  into  the  label   bearing  thi 

name  in  the  Maeleay  Museum.    I  have  not  seen  the  species 
elsewhere. 

ELEVENTH  GROUP  (a,   BB,   C,   D,   OF  TABULATION). 

This  group  differs  from  all  the  preceding  by  the  front  tibite 
of  its  species  not  tridentate  externally.  The  following  are 
notes  on  species  belonging  to  it. 
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L.  assimilis,  Macl.  The  presumable  type  is  in  the  Mac- 
leay  Museum.  I  think  it  a  male.  Its  apical  ventral  segment 
does  not  differ  materially  from  that  of  male  d/iscipenms, 
Guer. 

L.  discipennis,  Guer.  Specimens  from  almost  all  parts 
of  southern  Australia  and  from  Tasmania  stand  in  collec- 

tions under  this  name.  Macleay  gives  New  South  Wales  and 
South  Australia  as  its  habitat.  Whether  the  specimens  from 
Tasmania  and  South  Australia  are  specifically  identical  with 
those  from  Sydney  I  feel  rather  doubtful.  It  is  too  variable 
a  species  in  colouring  for  great  importance  to  be  attached  to 
such  distinctions  as  greater  or  less  width  of  dark  margins  of 
elytra  in  local  races ;  but  the  opportunities  I  have  had  of  ex- 

amining sexual  characters  point  to  difference  in  the  ventral 
characters  of  the  male  in  at  any  rate  Tasmanian  examples. 
Unfortunately,  there  is  only  a  single  male  among  those  I  have 
from  Tasmania,  and  I  do  not  think  it  safe  to  found  a  new 
species  on  the  decided  (though  not  very  great)  difference  be- 

tween the  sculpture  of  its  apical  ventral  segment  and  the  cor- 
responding segment  in  the  few  male  Sydney  specimens  before 

me.  The  study  of  a  longer  series  might  not  improbably  es- 
tablish specific  difference  as  constant.  The  species  that  Ger- 

mar  describes  as  discipennis  seems,  from  the  colour  of  its 
vestiture,  to  be  that  which  Macleay  named  cane  seen  s. 

L.  montanus,  Macl.  I  have  examined  the  presumable 
type  of  this  species,  unique  in  the  Australian  Museum,  and 
can  find  no  difference  whatever  between  it  and  L.  discipennis, 
Guer.  It  seems  to  be  a  male;  at  any  rate,  its  apical  ventral 
segment  is  quite  like  that  of  male  discipennis. 

L.  canescens,  Macl.  I  have  examined  the  presumable 
type  in  the  Macleay  Museum.  It  is  a  common  South  Aus- 

tralian insect,  and  very  distinct  from  discipennis,  Guer.  Be- 
sides other  differences  the  apical  ventral  segment  of  its  male 

is  nitid  and  almost  punctureless,  with  a  strong,  obtuse  carina 
placed  transversely  across  its  middle,  the  corresponding  seg- 

ment in  male  discipennis,  from  Sydney,  having  an  even  sur- 
face, on  which  there  is  fine  puncturation,  mixed  with  some 

coarse  piliferous  granules. 
L.  alhohirtus,  Macl.  Two  specimens  are  pinned  into 

the  label  bearing  this  name  in  the  Macleay  Museum.  One  of 
them  is  obviously  some  very  different  insect — the  other  pre- 

sumably the  type.  Macleay  says  that  the  front  tibiae  are 

''scarcely  bidentate,"  the  upper  tooth  being  "nearly  obsolete." 
I  find,  however,  that  although  the  upper  tooth  is  small  (as  in 
discipennis,  Guer.,  and  canescens,  Macl.),  it  is  perfectly  well 
defined  in  the  type. 
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TWELFTH   (JliOlP    (A,  C,    DJ),    OF    I' A  lU '  I,AT  I  ON)  . 
Resembles  the  preceding  group  in  respect  of  most  of  its 

characters,  but  has  elytra  glabrous,  or  with  only  a  httlc  pilo- 
sity  near  base.  The  following  notes  relate  to  members  of  this 
group. 

/>.  (I/sro/dalis^  Macl.  This  and  the  next  two  species  are 
very  distinct,  Infer  sr,  but  with  few  distinctive  characters 
that  lend  themselves  readily  to  tabulation.  Disco idal/fi  is  re- 

presented in  the  Macleay  Museum  by  two  specimens  (one  of 
them  presumably  the  type).  Their  elytra  are  remarkably 
coloured,  there  being  only  a  very  narrow  black  border,  except 
at  the  apex,  which  is  very  widely  of  a  deep  black  colour,  so 
that  to  a  casual  glance  they  seem  to  have  bright  red  elytra  with 
a  wide,  apical  black  fascia.  In  one  specimen  the  pronotum  is 
partially  red.  The  front  tibiae  are  distinctly  bidentate  ex- 
ternally. 

L.  occidentalis ,  Macl.  Two  specimens  are  pinned  into 
the  label  bearing  this  name  in  the  Macleay  Museum.  There 
is,  however,  a  difficulty  in  accepting  either  of  them  as  the  true 
type,  for  Macleay  says  that  the  hind  tarsi  were  wanting  in 
the  specimen  described,  which  is  not  the  case  with  either  of 
those  in  the  Museum.  Nevertheless,  as  they  are  distinct  from 
any  other  species  that  I  can  find  to  have  been  described,  and 
agree  with  the  brief  description,  they  may  fairly  be  regarded 
as  correctly  named.  They  resemble  discipennis,  Guer.,  in 
colouration,  but  differ  from  it  widely  by,  inter  alia,  glabrous 
elytra  and  basal  two  joints  of  hind  tarsi  subequal.  It  is  near 
discoidalis,  Macl.,  undoubtedly,  but  with  very  much  darker 
vestiture,  and  moreover  the  colouring  of  the  elytra  in  the  two 
examples  of  discoidalis  is  so  conspicuous  and  unusual  that 
there  can  be  little  doubt  of  its  being  a  specific  character.  I 
think  one  of  the  specimens  of  this  insect  (as  also  of  di.^roidali.t ) 
is  a  male.  The  apical  ventral  segment  in  both  is  not  much 
different  from  that  of  male  discipennis. 

L.  luridipennis.  A  specimen  bears  this  name  in  the  Aus- 
tralian Museum,  and  agrees  well  with  the  description  except 

in  the  pilosity  of  the  pronotum  being  somewhat  darker  than 

^'fulvo-villose"  would  lead  one  to  expect.  Its  facies  is  very 
different  from  that  of  the  preceding  two  species,  the  size  being 
notably  larger  and  the  form  more  robust.  The  head  is  more 
massive,  with  the  clypeus  wide  and  subsemicircular  (not  un- 

like that  of  rufipennis,  Macl.) — not  at  all  of  the  discipennis 

L.  lanaticolhs,  Macl.  The  presumable  type  of  this  species 
is  in  the  Macleay  Museum.  It  is  identical  with  my  L.  Pal- 
merstoni.  Both  names  were  proposed  in  P.L.S.,  N.S.W., 

1888.    Macleay 's  name  is  a  month  later  than  mine. 
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THIRTEENTH  GROUP  (a,  BB,  CC,  OF  TABULATION). 

Distinguished  from  the  preceding  group  by  the  absence,  or 
nearly  so,  of  vestiture  on  the  pronotum.  The  species  are  all 
fairly  recognisable,  and  only  one  remark  seems  called  for  here^ 
viz.  : 

L.  simplex,  Blackb.  This  name  must  become  a  synonym 
of  rotundipennis,  Macl.  When  I  described  the  species  I  drew 

attention  to  its  being  near  Macleay's  insect,  but  I  judged  fr'^m 
the  description  of  the  latter  that  it  was  distinct,  principally 
from  the  absence  of  two  minute  tubercles  on  the  head,  which 
Macleay  mentions,  and  from  the  elytra!  puncturation  being 

bv  no  means  "faint."  Comparison  with  the  presumable  type 
in  the  Macleay  Museum  has,  however,  satisfied  me  that  the 
two  are  identical,  the  tubercles  on  the  head  being  either  sexual 
or  accidental,  and  the  elytral  puncturation  being  not  quite 

correctly  described  by  Macleay.  Macleay's  measurement, 
moreover,  is  incorrect,  the  length  being  2^-3  1. 

FOURTEENTH  GROUP  (aA,  B,  C,  D,  E,  OF  TABULATION). 

Macleay  places  all  the  species  of  this  group  among  Lipa- 
refri  having  nine-jointed  antennae.  As  a  fact,  they  are  so 
closely  allied  to  the  species  of  the  first  group  that,  so  far  as  I 
have  observed,  the  antennal  structure  alone  distinguishes  Lhe 
one  aggregate  from  the  other.  It  seems  clear  that  Macleay 
must  have  examined  the  antennae  of  a  few  species  that  fall 
into  my  first  group,  and  then  assumed  a  similar  structure  in 
the  rest  of  the  species  that,  the  antennae  being  disregarded, 
would  be  properly  associated  with  them.  Even  on  that  sup- 

position, however,  it  is  diflftcult  to  understand  the  positive 
assurance  he  manifests  on  the  subject,  for  of  hirsutus,  Burm., 
he  says  that  the  description  seems  to  refer  it  to  the  aggregate 
containing  plia^iii  copter  us,  Germ.,  but  attributes  only  eigiit 
joints  tc  its  antennae,  which,  he  adds,  "seems  impossible.'' 
The  following  are  notes  on  the  species  of  this  group  and  on 
their  synonomy :  — 

L.  maryiuipennis,  Blanch.  There  seems  to  me  to  be  no 
doubt  that  Blanchard  was  mistaken  in  placing  this  species 
among  those  with  nine- jointed  antennae.  Blanchard's  descrip- 

tion (which  is  a  fairly  detailed  one),  and  his  remark  on  the 
close  resemblance  of  margin i petmis  to  his  ocanthotricJius  seem 
to  forbid  any  doubt  that  he  had  before  him  a  well-known 
species,  which  is  common  in  New  South  Wales,  and  stands  in 
Australian  collections  generally  under  the  name  margini  ye  li- 

nk; but  there  are  certainly  only  eight  joints  in  its  antennae. 
Probably  Blanchard  counted  the  joints  in  the  antennae  of 
oi((ut]iotrichi(s,  and  assumea  that  a  species  so  closely  resembling 

i 
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it  as  mttrnnii ptiinix  does  would  have  similar  antennae  Tliis 

species  staiuis  in  the  Macleay  Museum  as  inar(/(U( ptna-s, 
Blanch.  The  presumable  type  of  lugrohirtus,  MacL,  in  the 
Macleay  Museum,  is  also  nmrffini pfimm. 

/>.  Jiirsutas,  Burm.  it  seems  clear  that  this  species  is 

identical  with  fnarf/i/iipfn/iis,  Blanch.  The  descriptions  pre- 
sent no  definite  difference  except  in  Burmeister  stating  the 

number  of  joints  in  the  antennae  as  ''only  eight,"  which,  as 
remarked  above,  is  correct.  Burmeister's  omission  to  identiiy 
mar(/nii pennis  may  be  accounted  for  by  his  remark  that  he  is 

unable  to  bring  Blanchard's  I.iparetn  into  his  work  because their  author  has  not  described  their  tarsi. 
L.  pi/osNs,  Macl.  I  have  examined  the  presumable  type 

in  the  Australian  Museum.  Its  antennse  consist  of  eiglit 

joints  only.  It  is  extremely  close  to  marf/iiiipennu, 
Blanch.,  but  differs  by  the  basal  two  joints  of  its  hind  tarsi 
being  almost  equal,  inter  se. 

L.  raflo^iis,  Macl.  I  have  examined  the  presumable  type 
in  the  Australian  Museum,  the  colouring  of  which  is  very 
unusual  in  the  genus.  Its  antennae  have  only  eight  joints. 
The  species  seems  to  be  variable  in  respect  of  colouring,  as 
other  specimens  before  me  (otherwise  identical)  are  without 
the  red  mark  on  the  elytra. 

L.  ( Melolontlia)  sylvicola,  Fab.  This  species  is  one  of  the 
difficult  Liparetri  for  identification.  Its  first  assignment  to 

Li paretrus  seems  to  be  in  Blanchard's  catalogue,  where,  how- 
ever, it  is  not  redescribed.  Burmeister  redescribed  it,  and  I 

think  his  identification  must  be  accepted  as  reliable,  inas- 
much as  he  expressly  stated  that  he  had  examined  the  Fabri- 

cian  types  of  Melolontludes  in  London,  among  which  that  of 
st/Jvicola  was,  no  doubt,  included.  Then  Macleay  followed 
with  a  redescription,  which,  however,  is  evidently  founded 
upon  L.  atratus,  Burm.  In  the  Australian  Museum  two 
specimens  of  L.  concolor,  Er.,  and  one  of  L.  nfratus,  Burm., 

are  pinned  into  the  label  sylvicola ,  Fab.,"  and  in  the  Mac- 
leay Museum,  L.  as  per,  Macl.,  stands  under  that  name  as 

well  as  under  the  name  as  per.  In  his  monograph,  Macleay 

described  Burmeister's  sylvwola  (incorrectly  in  respect  of  the 
antennae,  by  placing  it  among  the  species  having  nine- jointed 
antennae),  under  the  name  salehrosus,  and  without  citing  any 

reason  for  rejecting  Burmeister's  name.  The  complications, 
however,  do  not  stop  here,  unfortunately  ;  for  ;>j/IviroJ.a  is  an 
insect  the  sexes  of  which  are  so  different  that  they  have  been 
treated  as  distinct  species.  Sylvirola,  Burm.,  is  the  female, 
and  the  male  was  described  by  Blanchard  as  hasalis.  Here, 
again,  Macleay  has  confused  matters  by  describing  a  totally 
different  species  as  hasalis,  Blanch.    I  myself  in  my  earliest 



312 

memoir  on  Lijmretriis  neglected  to  verify  this  determination 
of  Macleay,  and,  assuming  that  hamlis,  Blanch.,  was  rightly 
identified  by  Macleay,  redescribed  the  true  hasalis  as  Macleayi. 

The  synonymy  which  I  believe  to  be  correct,  then,  stands 
thus :  — 

L.  sylvicola,  Fab.,  Burm.  (ncc,  Macl),  fem. 
salehrosiis,  Macl.,  fem. 
bamlis,  Blanch.  ( )iec.,  Macl.),  mas. 
Macleayi,  Blackb.,  mas. 

I  do  not  think  that  any  one  comparing  Macleay's  description 
of  mlehroms  with  Burnieister's  of  sylvicola  can  doubt  that 
they  refer  to  the  same  insect,  which  is  a  remarkably  isolated 
species,  and  very  common  in  southern  Australia.  As  to 

Macleay's  "b(/salis,  Blanch,"  it  is  an  Autonwlus,  and  is  found 
in  Victoria  and  Tasmania.  Unfortunately,  Blanchard's  des- 

cription of  hamlis  is  an  exceptionally  meagre  one,  and  it  was 
perhaps  not  unnatural  that  Macleay  should  have  referred  it 
to  the  insect  he  did  if  he  had  not  the  genuine  hamlis  before 
him.  In  fact,  it  is  chiefly  a  matter  of  colourng  and  sculpture 
(although  the  two  insects  differ  very  widely  in  respect  of  im- 

portant characters  that  Bianchard  does  not  refer  to).  Both 
occur  in  Tasmania  commonly.  Bianchard  says  of  hamlis, 

"elytris  fusco-rubris,  basi  late  iiigris,"  which  exactly  fits  the 
male  of  sylv/cola,  Burm.  Macleay  says  of  the  species  that 

he  regards  as  hasalis,  "elytra  brownish-red,  the  base  black- 
ish," which  aptly  describes  his  hasalis,  but  not  the  male  of 

sylvicola,  the  former  having  a  mere  blackish  infuscation  across 
the  base  of  the  elytra,  the  other  a  wide  basal  fascia,  well 
defined,  and  of  deep  black  colour.  As  to  sculpture,  Bianchard 

says  of  basalis,  ''prothorace  scabroso  x  x  elytris  punctato- 
scabrosis  x  x  pygidio  scabroso,"  which  very  correctly  indicates 
the  vermiculate-rugulose  sculpture  of  sylvicola  (as  character- 

ised by  Burmeister,  who  calls  it  "rugoso-varioloso"),  and  of 
salchrosi/s,  Macl.,  which  its  author  describes  as  "coarsely  vario- 
lose-punctate."  No  other  Liparetrvs  known  to  me  in  nature 
or  description  has  any  such  sculpture.  L.  hasalis,  Macl. 
(nee,  Blanch.),  is  quite  differently  sculptured.  Macleay  calls 

it  "rugosely  punctate,"  a  term  which  he  applies  (correctly 
enough)  to  the  sculpture  of  numerous  other  Li/paretri,  corres- 

ponding to  the  "rugoso-punctatus"  which  Bianchard  applies to  the  sculpture  of  various  Liparetri. 
As  to  the  identity  of  L.  sylvicola  (Fab.),  Burm.,  and 

hasalis,  Blanch.  (Macleayi,  Blackb.),  as  sexes  of  one  species,  I 
can  state  that  I  have  taken  them  paired  in  Tasmania  subse- 

quently to  my  describing  Macleayi. 
It  is,  perhaps,  best  to  add  that  nothing  short  of  Bur- 

meister's  strong  implication  that  his  description  of  sylvicola 
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is  founded  on  an  examination  of  the  speeiinen  lliat  stands  as 
the  type  would  justify  the  acceptance  of  his  identification  as 

correct,  inasmuch  as  Fabricius's  description  says,  "capite  et 
thorace  glabris."  If  Burmeister's  Hi/lricohi  were  regarded  as 
distinct  from  that  of  Fabricius,  the  name  of  Burmeister's 
species  would  have  to  be  changed  to  haxaiix,  Blanch. 

7y.  riigrivus,  Germ.    The  species  that  stands  under  this 
name  in  the  Macleay  Museum,  and  that  Macleay  describes 
under  this  name,  is  a  common  South  Australian  insect,  and 

it  does  not  agree,  in  an  important  character,  with  Germar's 
description,  inasmuch  as  its  front  tibiae  are  tridentate  exter- 

nally, whereas  Gerniar  says,  "tibiis  bidentatis."      1  believe, 
however,  that  in  Germar's  description  ''bidentatis"  must  be  a 
misprint,  as  in  other  respects  that  description  satisfactorily 
enumerates  the  characters  of  the  species  in  question.  More- 

over, I  have  not  seen  in  any  collection  any  species  with  biden- 
tate  front  tibiae  that  could  possibly  be  nu/rinns,  and  it  is 
hardly  likely  that  a  collection  with  so  many  South  Australian 
Liparetri  as  were  in  that  which  Germar  described   would  not 
contain  this  common  one.      Germar  does  not  mention  tha 

structure  of  the  antennae,  which  are  eight-jointed,  although 
Macleay's  description  particularly  emphasises  them  as  nine- 
jointed.    The  species  in  the  Macleay  Museum  undoubted 'y, 
however,  has  antennae  very  easily  seen   to  have   only  eight 
joints.    Burmeister,  I  think,  applied  the  name  ')Uf/rinuf<  to 
the  same  species,  although  there  are  difficulties  in  the  way  of 
that  opinion.      He  gives  the  size  as  2 J -3  1.   (Germar  says 

1.,"  Macleay  3J  1.,  the  smallest  specimen  I  have  measured 
is,  long.  4  1.),  and  says  that  the  clypeus  of  the  male  is  ''obtuse 
tridentato."       Macleay  asserts  that  this  (and  Burmeister's 
assertion    that     the     antennae     are      eight-jointed)  can- 

not be  consistent  with  Burmeister's  fiigmius  being  identical 
with  his  (Macleay's).    In  respect  of  the  antennae,  it  was  Mac- 
leay's  mistake,  not  Burmeister's,  as  already  noted  ;  in  respect 
of  the  clypeus  (the  only  remaining  difficulty),  there  unques- 

tionably is  a  slight  tendency  to  bisinuation  (scarcely  sufficient 
to  deserve  mention,  I  admit,  but  to  which  Burmeister,  no 
doubt,  referred),  in  the  front  margin  of  the  clypeus  of  the 
male  of  this  species  ;  indeed,  I  have  a  specimen  in  my  own 
collection  in  which  it  is  quite  distinct,  and  it  is  just  barely 
traceable  in  the  specimens  that  are  named  nigrinus  in  the 
Macleay  Museum.    My  conclusion,  therefore,  is  that  nign- 
nus,  Germ.,  was  correctly  identified  by  both  Burmeister  and 
Macleay,  the  only  doubt  being  connected  with  what  neither 
of  them  mentions  as  a  difficulty,  viz.,  Germar's  having  called 
the  front  tibiae  bidentate.    It  should  just  be  added  that  this 
difficulty  cannot  be  got  rid  of  by  the  supposition  that  Bur- 
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meister  may  not  have  counted  the  apical  projection  of  the 
tibiae  as  an  external  tooth,  for  in  the  case  of  other  species  he 
always  does  so  count  the  apical  projection. 

L.  r7/r/osvs,  Macl.  The  presumable  type  of  this  species 

is  in  the  Macleay  Museum,  pinned  into  the  label  "rugosus, 
S.  Australia."  It  is  a  female  of  the  species  mentioned  above 
as  labelled  in  the  same  collection,  "nigrhivs,  Germ."  If  it 
should  prove  eventually  that  there  is  another  species  (not 
known  to  me)  which  is  the  true  nigrinus,  the  species  T  believe 
to  be  nigrinus  would,  of  course,  have  to  bear  the  name 
rugosus. 

FIFTEENTH  GROUP  (aA,  B,  C,  D,  EE,  OF  TABULATION). 

Although  this  group  is  distinguished  from  the  preced- 
ing one  by  an  apparently  slight  character  (the  elytra  glabrous 

or  nearly  so),  its  species  differ  very  much  in  facies  from  all 
oi  the  fourteenth  group,  except  sylvicola,  Burm.  (Fab.  ?),  to 
which  latter  they  bear  more  resemblance  of  a  general  kind. 

L.  ferrugmeus,  Blanch.  This  is  one  of  the  most  abundant 
and  widely  distributed  Liparetrt.  It  is  remarkable  for  the 
pronotum  of  its  male  being  entirely  pilose,  while  that  of  the 
female  has  only  an  apical  (and,  of  course,  a  lateral)  fringe 

of  hairs.  Blanchard  described  a  female ;  Macleay's  redes- 
cription  is  a  mixture  of  the  two  sexes.  Both  authors  over- 

looked the  fringe  of  hairs  on  the  front  of  the  clypeus  in  the 
female.  I  have  examined  tiie  specimens  in  the  Macleay  Mu- 

seum on  which  Macleay's  redescription  was  doubtless  founded. 
L.  uhiqiiitosvs,  Macl.  It  is  strange  that  this  common 

New  South  Wales  Li p<iretriii<  should  have  remained  undes- 
cribed  until  Macleay  published  his  monograph.  Neverthe- 

less, it  certainly  seems  to  have  been  unknown  to  the  earlier 
authors.  Macleay  is  in  error  in  attributing  nine-jointed  an- 

tennas to  it.  It  is  rather  near  to  ferrugineus,  Blanch.,  but 
easily  distinguished  by  the  very  different  sculpture  of  the  cly- 

peus in  the  male,  the  much  more  pilose  pronotum  of  the 
female,  the  different  colouring,  etc.  I  have  examined  the 
presumable  type  in  the  Macleay  Museum. 

L.  hrunneijye'nnis,  Blackb.  This  name  is  a  synonym  of 
uhiquitosvs,  Macl.  At  the  time  when  I  described  the  insect 

I  accepted  Macleay's  statement  that  his  species  has  nine- 
jointed  antennae. 

L.  ruhicundus,  Macl.  Two  (presumably  including  the 

type)  are  pinned  into  the  label  "ruhieviuhis"  in  the  Mac- 
leay Museum.  Their  antennae  have  only  eight  joints,  though 

Macleay  calls  them  nine-jointed. 
L.  jpropinqiius,  Macl.  Two  specimens  (including  the 

presumable  type)  are  pinned  into  the  label  ''j)rnpiriqu7(s"  in 

\ 
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tlie  Macleay  Museum.  Tlioy  have  eight -jointed  antennae. 
This  insect  is,  1  have  no  doubt,  the  female  of  n/birwrif/us, 
Macl. 

SIXTEENTH  GROUP   (AA,  B,  C,   DD,  OF  TAHULATION). 

This  group  includes  the  species  having  eight-jointed  an- 
tennae, front  tibiae  tridentate  externally,  and  pronotum  with- 

out vestiture  (unless  along  the  lateral  margins).  The  follow- 
ing notes  are  on  species  appertaining  to  it :  — 

L.  fallax,  Blackb.  This  species  is  well  distinguished  from 
atriceps,  Macl.,  by  the  hind  angles  of  its  prothorax  being  dis- 

tinctly defined.  It  also  differs  in  colouring,  its  pronotum  being 
uniformly  testaceous  brown,  while  that  of  atricepn  presents 
the  unusual  character  of  being  bicolorous  (its  front  part 
black).  Its  pronotum,  moreover,  is  notably  less  convex  longi- 

tudinally, that  of  (ttrlceps  being  exceptionally  declivous  im- 
mediately in  front  of  the  base.  Also,  the  general  dorsal 

sculpture  of  fallax  is  considerably  finer  and  feebler  than  of 
atriceps.  The  sexual  characters  in  both  species  seem  to  be 
slight,  consisting  in  little  more  than  an  increased  robustness 
of  the  front  tarsi  in  the  male. 

L.  badius,  Macl.,  is  referred  by  its  author  to  a  section 
of  Lipai'etrus,  to  which  he  attributes  nine-jointed  antennae; 
the  antennae  nevertheless  nave  only  eight  joints.  I  have  ex- 

amined the  presumable  type  in  the  Macleay  Museum.  The 
clypeus  of  that  specimen  is  distinctly  bisinuate  (or  obsoletely 
tridentate)  on  its  front  margin,  although  that  character  is 
not  mentioned  in  the  description.  I  have  examples  before  me 
of  a  Liparetrus  from  Beverley,  W.A.,  which  I  hesitate  to  re- 

gard as  specifically  distinct  from  badi^is;  nevertheless  the 
front  margin  of  its  clypeus  is  more  decidedly  tridentate,  its 
colour  notably  paler  testaceous,  and  the  puncturation  of  its 
elytra  certainly  finer  and  less  close  than  in  badins. 

L.  moritirola,  Macl.  (?  Fab.).  In  the  Macleay  Museum 
two  very  much  broken  specimens  are  pinned  into  the  label 

bearing,  ''monticola ,  Fab."  They  are  examples  of  two  dis- 
tinct species,  one  that  which  elsewhere  in  the  same  museum 

is  labelled,  '^atriceps,  Macl.,"  the  other  superficially  resem- 
bling it,  but  different,  infer  alia,  by  the  finer  and  sparser 

puncturation,  and  the  well-defined  hind  angles  of  its  pro- 
notum. The  latter  is  probably  that  on  which  Macleay 's  des- 

cription is  founded,  as  that  description  calls  the  pronotum 

"thinly  punctate."  I  can  give  no  opinion  as  to  Macleay's 
leason  for  the  identification  with  montienla — which  seems  to 
me  doubtful  in  the  extreme  ;  out,  as  I  am  quite  unable  to 
identify  monticola  myself,  I  see  no  objection  to  allowing  this 

species  to  stand  as  ''monticola,  Macl.  (?  Fab.)"  jDrovisionally. 
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L.  atriceps,  Macl.  This  is  the  species  that  I  had  formerly 
supposed  to  be  monticola,  Macl.  (and  have  probably  so  named, 
for  correspondents),  on  account  of  its  having  antennae  with 
only  eight  joints,  whereas  Macleay  places  atriceys  in  his  sec- 

tion of  the  genus  with  nine-jointed  antennae.  The  presum- 
able type  is  in  the  Macleay  Museum  bearing  a  label,  ''atri- 
ceps, Macl."  I  have  mentioned  others  of  its  characters 

(above),  under  L.  fallax,  Blackb. 
L.  micans,  Macl.  Placed  by  Macleay  in  his  monograph 

among  the  species  with  nine-jointed  antennae.  I  examined 
the  presumable  type,  unique  in  the  Macleay  Museum,  and 

made  the  following  note  on  it :  — ''New  to  me.  Antennae 
eight- jointed.  Near  falla:r,  mihi,  from  which  it  differs,  inter 
alia,  by  its  quite  different  colouring,  i.e.,  dorsal  and  under 

surface  entirely  black  except  disc  of  elytra." 

SEVENTEENTH  GROUP  (aA,  B,   CC,   OF  TABULATION). 

This  group  contains  only  one  known  species — L.  criniger, 
Macl. — easily  recognised  by  its  presenting  the  following  char- 

acters in  combination  :  — Antennae  eight-jointed,  front  tibiae 
with  three  external  teeth,  basal  joint  of  hind  tarsi  notably 
longer  than  second  joint. 

L.  perplenus,  Blackb.  This  name  is  a  synonym  of  L. 
criniger,  Macl.,  to  which  its  author  incorrectly  attributes 
nine- jointed  antennae  :  and,  owing  to  that  error,  I  failed  to 
discover  the  identity  of  the  two  until  I  recently  found  out 

that  Macleay's  characters  are  not  reliable.  I  have  examined 
the  presumable  tyjDe,  in  the  Macleay  Museum. 

EIGHTEENTH    GROUP    (aA,   BB,   OF  TABULATION). 

A  small  aggregate  of  species  presenting  the  unusual  com- 
bination of  eight-jointed  antennae,  with  front  tibiae  having 

less  than  three  external  teeth. 
L.  Icevatus,  Macl.  Originally  described  by  its  author  as 

glaher  (nom.  pra-occ),  ana  placed  in  Macleay's  monograph 
among  the  species  with  nine- jointed  antennae.  I  have  ex- 

amined the  presumable  type,  in  the  Australian  Museum,  and 
find  that  its  antennae  have  only  eight  joints. 

L.  parinilva,  Macl.  1  nave  examined  the  presumable 
type,  in  the  Australian  Museum,  and  find  (as  Macleay  says) 
that  the  difference  is  only  in  colour,  which  is,  no  doubt,  either 
varietal  or  sexual.  I  unfortunately  omitted  to  investigate 
the  sex  of  the  types.    Both  are  from  Gayndah. 

NINETEENTH  GROUP  (aAA,   OF  TABULATION). 

Easily  distinguishable  from  all  the  other  groups  by  the 
antennae  of  its  species  having  only  seven  joints. 
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L.  /<tr/s,  BlaiK'li.  I  have  l)eforo  ino  s})C(;iineus  from  tlu? 

Swan  River  (Hlaneliard's  locality)  of  a  species  so  satisfac- 
torily agreeing  with  Blancliard's  deecription  of  this  species  in 

every  respect,  exce})t  the  iiiiiiiber  of  joints  in  its  anteniiaj,  that 
I  cannot  escape  the  conclusion  that  that  author  was  mistaken 
in  regard  to  its  antennae,  probably  neglecting  to  examine  the 
antennoe  on  account  of  the  general  resemblance  of  the  insect 
to  other  Lijxtretn,  which  have  nine- jointed  antennae.  The 
same  species  stands  in  the  Australian  Museum  as  L.  /(rius, 
Blanch. 

A.  (((//•(  si /.'<,  Blackb.  1  regret  to  find  that  when  I  des- 
cribed this  species  I  counted  the  joints  in  its  antennse  incor- 
rectly, and  stated  them  as  eight  in  number.  Tiiere  was  no 

excuse  for  doing  so  (as  the  joints  are  evidently  only  seven). 
No  Li pdretnis  had  been  j^reviously  described  as  having  seven- 
jointed  antennae,  although  several  species,  really  having  such 
antennae,  had  been  described  erroneously.  I  remember  think- 

ing that  only  seven  joints  was  an  impossible  number,  and 
persuading  myself  that  I  cliscerned  a  very  minute  additional 
joint.  Ill  a  memoir  which  I  published  in  the  following  year 
attention  was  first  drawn  co  the  existence  of  Jjiparetri  hav- 

ing antennae  of  only  seven  joints.  Blanchard  having  attri- 
buted nine-jointed  antennae  to  nis  hi'vis,  I  did  not  take 

that  species  into  account  when  I  described  n<jref<fis,  but  I  am 
now  of  opinion  that  the  two  names  represent  only  one  species. 

L.  nlr/riceps,  Macl.  I  think  there  is  little  doubt  of  this 
being  the  female  of  L.  hf-ris,  Blanch.  Macleay  attributed 
nine-jointed  antennae  to  it.  1  have  examined  the  presumable 
type,  in  the  Australian  Museum,  and  find  it  to  be— though 
in  very  bad  condition — certainly  conspecific  with  specimens 
in  my  own  collection,  whch  I  have  long  regarded  as  tiigri- 
cep-^,  Macl.,  and  as  the  female  of  J<eris,  Blanch. 

L.  glohuhis,  Macl.  The  presumable  type  is  in  the  Mac- 
leay Museum,  and  I  nave  examined  it  there. 

tiiherculatus ,  Lea.  This  species  is  practically  unde- 
scribed,  the  structure  of  the  antennae  not  being  referred  to 
except  as  involved  in  a  reference  to  Macleay  s  grouping  of 
the  genus,  in  which  (as  mentioned  above)  the  antennal  struc- 

ture is  about  as  often  wrong  as  right.  There  is  no  reference 
at  all  to  the  structure  of  the  hind  tarsi.  As,  however,  there 
happens  to  be  one  marked  character  of  the  insect  mentioned 

in  the  description,  I  have  selected  a  Li j^f^tre trust  presenting 
that  character  (which,  however,  is  probably  sexual),  to  be 

called  ''fiiherculatifs,  Lea  (?),"  and  have  indicated  its  char- 
acters by  its  place  in  the  foregoing  tabulation. 

L.  ojmciroUis,  Macl.  The  presumable  type  in  the  Mac- 
leay Musieum  has  antennae  of  only  seven  joints.      It  is  near 
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L.  Icevis.  Disregarding  the  difference  in  the  vestiture  of  the 
pronotum,  it  is,  inter  alia,  a  considerably  larger  insect. 

L.  squamiger,  Macl.  I  have  examined  the  presumable 
type,  which  is  in  the  Macleay  Museum, 

L.  necessariiis,  sp.  nov.  Ovatus  ;  minus  nitidus ;  totus  cinereo- 
pilosus,  elytrorum  pilis  nigricantibus  exceptis  ;  niger,  an- 
tennis  (clava  excepta)  palpis  et  elytris  (his  ad  basin  an- 
guste  plus  minusve  nigricantibus)  rufis,  pedibus  plus 
minusve  piceis  vel  rufescentibus ;  antennis  9-articu- 
latis  ;  clypeo  nitido  fortiter  minus  crebre  punctulato ; 
f route  crebre  nec  subtiliter  rugulosa  ;  prothorace  fortitor 
transversa,  antice  sat  fortiter  angustato,  sup  fa  canalicu- 
lato,  fere  ut  frons  sed  paullo  minus  crebre  punctulato, 
lateribus  sat  arcuatis ;  elytris  perspicue  geminato-striatis, 
interspatiis  sat  fortiter  vix  crebre  punctulatis ;  propy- 
gidio  sparsius,  pygidio  magis  crebre,  rugulosis ;  tibiis 
anticis  extus  tridentatis  (dentibus  intervallis  subgequali- 
bus  divisis)  ;  tarsorum  posticorum  articulo  basali  quam 
1^'"  sat  breviori. 

Maris  clypeo  antice  sat  profunde  emarginato  (fere  ut  7v.  villo- 
siroll/s,  Macl.),  angulis  sat  acutis  nec  vel  vix  extrorsum 
directis  ;  tarsis  anticis  sat  incrassatis. 

Feminse  clypeo  truncato  vix  emarginato,  angulis  sat  rotun- 
datis.    Long.,  3-4  1.;  lat.,  l^,  '2jr  1. 
The  characters  indicated  in  the  tabulation  satisfactorily 

distinguish  this  species  from  its  allies  ;  it  is  well,  however,  to 
remark  that  it  is  apparently  identical  with  all  the  specimens 

pinned  into  the  label  ''capillafus,  Macl.,"  in  the  Sydney  Mu- 
seums (so  far  as  the  bad  condition  of  those  specimens  will 

allow  comparison)  except  the  one  male  in  the  Macleay  Mu- 
seum, which  is  the  presumable  type,  and  which  agrees  well 

with  Macleay's  description.  From  that  male  it  differs  con- 
siderably in  vestiture,  and  also  in  the  form  of  the  clypeus, 

which,  in  the  present  species,  is  strongly  emarginate,  and  not- 
ably less  narrowed  forward.  It  should  be  added  that  the 

emargination  of  the  clypeus,  though  quite  strong,  is  very  dif- 
ferent from  the  profound  excision  of  the  clypeus  of  L.  Ken- 

nedyi,  Macl.  The  notably  darker  colour  of  the  pilosity  of 
the  elytra  in  comparison  with  that  of  the  pronotum  is  an 
unusual  character. 

Western  Australia  (Perth,  Mr.  Lea). 

L.  dista?if<,  sp.  nov.  Ovalis ;  sat  nitidus;  supra  sat  glaber 
(lateribus  piloso-fimbriatis)  ;  subtus  cinereo-pilosus  ;  fer- 
rugineus,  antennis  pallidioribus  (his  9-articulatis) ; 
clypeo  leviter  sat  grosse  subsquamoso-punctulato,  antice 
3 -vel    4-dentato  :    f route    sat    aequali,    subtiliter  ere- 
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bcrriini'  [)im(  l  ulat a  :  pn.t  lioraco  valdo  Iransvorso,  supra 
vix  manifeste  caiialiculato  antice  sat  aiigustato,  minus 

crebre  minus  subtibtcr  })unctulato,  lateribus  leviter  arcu- 
atis  :  elytris  sat  fortiter  gemiiiato-striatis,  intcrstitiis  sub- 
fortiter  minus  crebre  punctulatis  :  propygidio  pygidioque 
coriaceis,  illo  vix  perspicue  punctulato,  hoc  puncturis 
sparsis  sat  magnis  minus  fortiter  impresso  et  apicem  ver- 

sus piiis  nonnullis  vestito  ;  tibiis  anticis  extus  3- 
dentatis  (dentibus  intervallis  subaequalibus  divisis)  ;  tar- 
sorum  posticorum  articulo  basali  quam  2"'  perspicue 
(nec  valde)  breviori. 

Maris  abdomine  toto  longitudinaliter  sulcato. 
Fem.  latet.    Long.,  5-5i  1.  ;  lat.,  2f  2  1. 

One  of  the  largest  species  in  the  genus,  and  with  no  near 
ally  among  the  previously  described  lAparetri.  I  have  three 
specimens  before  me  (two  of  them  belonging  to  Mr.  Griffith), 
which  appear  to  be  of  one  sex,  and  the  peculiar  concavity 
running  down  the  whole  length  of  the  ventral  segments  is 
certainly  indicative  of  their  being  males.  In  one  example 
the  median  projection  of  the  clypeus  is  bifid,  making  the 
front  of  the  clypeus  4-dentate. 

N.W.  Australia. 

L.  lividi penni^,  sp.  nov.  Ovatus  ;  sat  nitidus  ;  supra  sat  glaber 
(fronte  pilis  erectis  vestita,  lateribus  piloso-fimbriatis, 
propygidio  pygidioque  setis  crassis  brevibus  subsquami- 
formibus  vestitis)  ;  subtus  cinereo-pilosus :  niger,  elytris 
lividis  margine  obscuro  anguste  cinctis ;  antennis  9- 
articulatis ;  clypeo  antice  truncato  (angulis  subrectis), 
grosse  squamoso-punctulato  :  fronte  sat  gequali,  crebre 
subtiliter  punctulata  ;  protliorace  fortiter  transverso,  vix 
perspicue  caiialiculato,  supra  ut  frons  punctulato,  antice 
sat  angustato,  lateribus  leviter  arcuatis,  pilis  lateralibus 
albidis ;  elytris  vix  fortiter  sfeminato-striatis,  inter- 
spatiis  sat  fortiter  minus  crebre  punctulatis  :  propygidio 
crebre  subtiliter,  pygidio  minus  crebre  minus  subtiliter, 
punctulatis :  tibiis  anticis  extus  leviter  3-dentatis 
(dentibus  intervallis  subaequalibus  divisis,  dente  summo 
snbobsoleto)  :  tarsorum  posticorum  articulo  basali  quam 
2"'    multo  breviori. 

Maris  quam  feminae  antennarum  flabello  longiori,  tarsis  anti- 
cis robustioribus.    Long.,  3-3|  1.  ;  lat.,  2-2^1. 

The  uppermost  tooth  of  the  front  tibiae  is  very 
feeble,  and  seems  to  indicate  this  as  a  transition  form 
leading  on  to  the  Liparetri  having  less  than  three  external 
teeth.  I  have  two  specimens  before  me,  which  I  believe  to 
be  male  and  female,  as  the  antennal  flabellum  is  distinctly 
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longer  and  the  front  tarsi  more  robust  in  one  than  in  the 
other.    There  is  no  marked  difference  between  them  in  res- 

pect of  the  clypeus. 
South  Australia. 

L.  incertus,  sp.  nov.  Ovatus  ;  sat  nitidus  ;  nonnihil  irides- 
cens ;  supra  sat  glaber  (lateribus  piloso-fimbriatis,  propy- 
gidio  pygidioque  setis  brevibus  albidis  adpreseis  ves- 
titis),  subtus  cinereo  pilosus  :  niger,  nonnullorum  exem- 
plorum  elytris  plus  mmusve  piceis  vel  rufis,  antennas 
(clava  excepta),  palpisque  rufis,  pedibus  jdIus  minusve 
rufescentibus ;  antennis  9-articulatis ;  clypeo  modice 
reflexo,  nitido,  sat  grosse  leviter  squamoso-punctulato  ; 
f route  antice  impressa,  crebre  punctuiata  ;  prothorace  for- 
titer  transverso,  supra  fortius  sat  crebre  punctulato,  sat 
late  leviter  (basin  versus  sat  fortiter)  canaliculato,  an- 

tice fortiter  angustato,  lateribus  arcuatis  (ante  basin  sat 
fortiter  rotundato-dilatatis)  ;  elytris  sat  elongatis,  sat  for- 

titer geminato-striatis,  interspatiis  sat  fortiter  sat  crebre 
punctulatis  ;  propygidio  subtilius,  pygidio  magis  fortiter, 
punctulatis,  ambobus  plus  miuusve  perspicue  carinatis ; 
tibiis  anticis  extus  triaentatis  (dentibus  intervallis  sub- 
aequalibus  divisis)  ;  tarsorum  posticorum  articulo  basali 

quam  2'""  sat  (nec  valde)  breviori. 
Maris  quam  feminae  antennarum  liabello  sat  longiori,  tarsis 

anticis  multo  robustioribus,  clypeo  antice  magis  truncato 
et  obsoletissime  trident ato.    Long.,  3J-34  1  ;  lat.,  2-2^  1. 
This  species  bears  much  resemblance  to  L.  picipen?ti.^, 

Germ.,  from  which,  however,  it  may  be  at  once  separated  by, 
inter  alia,  the  absence  of  any  erect  hairs  on  the  front  margin 
of  the  pronotum,  and  the  evident  (though  slight)  tendency 
to  tridentation  of  the  front  margin  of  the  clypeus  in  the 
male.  It  seems  to  be  a  fairly  common  species  in  Victoria  and 
New  South  Wales  (southern  parts),  so  that  it  is  difficult  to 
believe  Sir  W.  Macleay  had  not  seen  it,  but  I  conjecture  that 
he  had  not  noticed  its  distinctions  from  pi  ripen?!  is;.  The 
colour  of  the  elytra  is  very  variable,  but  whatever  the  colour 
a  slight  iridescence  seems  to  be  constant. 

Victoria  and  New  South  Wales. 

L  vicarius,  Blackb.  Ovatus  ;  minus  nitidus ;  niger,  antennis 
palpis  pedibus  elytris  (et  rion-nullorum  exemplorum 
abdomine  prothoraceque)  rufescentibus :  supra  glaber ; 
subtus  pilosus ;  antennis  9-articulatis ;  clypeo  minus 
crebre  punctulato,  antice  late  rotundato  (vix  subtrun- 
cato)  ;  fronte  crebre  punctuiata :  prothorace  fortiter 
transverso,  antice  sat  fortiter  angustato,  supra  minus 
crebre  subtilius  punctulato,  hand  canaliculato,  lateribus 
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sat  arcuatis  :  olytris  gemiuato-striatis,  inter-spatiis  sub- 
fortiter  sat  crebre  punctulatis ;  propygidio  pygidioque 
crebre  sat.  fortiter  punctulatis :  tarsoruni  posticorum 

articulo  basali  quani  2"**  sat  breviori  ;  tibiis  anticis  extus 
tridentatis  (dentibus  intorvallis  isuboequalibus  divisisi). 
Long.,  3-31  I  :  lat.,  l  .!;-L>  1. 

I  think,  from  slight  differences  in  the  form  of  the  abdo- 
men, that  1  have  both  sexes  of  this  species  before  me,  but  I 

do  not  find  any  sexual  characters  in  the  clypeus  or  tarsi.  This 
insect  is  near  inccrtu^,  Blackb,  from  which  it  differs,  inter 
alia,  by  the  considerably  less  coarse  puncturation  of  its  elytra, 
its  non-canaliculate  pronotum,  and  its  front  tarsi  much  shor- 

ter than  those  of  either  sex  of  incertits. 
North  Queensland. 

L.  amahilis,  sp.  nov.  Ovatus ;  parum  iiitidus  :  capite  pro- 
thorace  sternisque  nigris,  elytris  abdomine  propygidio 
pygidioque  laete  rufis,  antennis  palpis  pedibusque  ferrugi- 
neis  vel  picescentibus ;  antennis  9-articulatis,  stipite 
brevissirao  ;  clypeo  squamoso-punctulato,  antice  late  sub- 
truncato,  cum  fronte  et  pronoto  (hoc  basin  versus 
glabro)  pilis  erectis  obscure  brunneis  (certo  adspectu 
nigricantibus)  vestito  ;  fronte  sat  sequali,  cum  prothorace 
crebre  subrugulose  punctulata ;  hoc  fortiter  transverso, 
vix  perspicue  canaliculato,  antice  fortiter  angustatOj 
lateribus  postice  ampliato-rotundatis  antice  sinuatis; 
•elytris  minus  fortiter  geminato-striatis,  interspatiis 
leviter  minus  subtiliter  punctulatis,  glabris  :  propygidio 
pygidioque  pilis  brevibus  erectis  albidis  vestitis,  hoc  grosse 
(illo  sat  fortiter)  minus  crebre  punctulatis  ;  corpore  sub- 
tus  albido-piloso  ;  tibiis  anticis  extus  tridentatis  (denti- 

bus intervallis  subaequalibus  divisis)  ;  tarsorum  posti- 
corum articulis  basalibus  2  inter  se  sat  sequalibus.  Long., 

2f  1.  ;  lat.,  U  1. 

A  very  distinct  species  by  the  structural  characters  indi- 
cated in  the  tabulation  :  also  by  its  colouring,  which  is  a  uni- 

form bright  red,  except  the  black  of  the  head,  prothorax,  and 
sterna.  It  is  one  of  the  prettiest  of  the  Liparetri.  I  think 
the  unique  type  to  be  a  female. 

New  South  Wales  (Mulwala)  ;  sent  by  Mr.  Sloane. 

L.  analis,  Blackb.  ?  (Mas.).  Ovatus ;  sat  nitidus :  niger 
elytris  tarsisque  obscure  rufis,  antennis  (clava 
picea  excepta)  palpisque  testaceis,  pedibus  plus  minusve 
picescentibus  :  supra  glaber  (pronoto  antice  et  ad  latera 
pilis  f ulvis  elongatis  fimbriato  excepto)  ;  subtus  pilosus ; 
antennis   9-articulatis,   stipite   j^erbrevi :   clypeo  antice 

N 
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leviter  eniargiiiato  sat  fortiter  reflexo  ;  f route  crebre  sub- 
tilius  rugatim  piinctulata,  aiitice  impressa,  postice 
longitudinaliter  nonnihil  subcariiiata ;  prothorace 
valde  transverso,  supra  sparsius  sat  fortiter 

p-unctulato,  subiridescenti,  leviter  canaliculato, 
antice  sat  august ato,  lateribus  sat  arcuatis : 
elytris  minus  perspicue  gerninato-striatds,  interspatiis 
fortiter  sat  crebre  puuctulatis ;  propygidio  gubtilitier 
minus  crebre  (prope  apicem  magis  fortiter)  punctulato, 
longitudinaliter  subcarinato  ;  pygidio  fortiter  sat  crebre 
punctulato,  antice  longitudinaliter  fortiter  carinato ; 
tibiis  anticis  extus  tridentatis  (dentibus  intervallis  sub- 
aequalibus  divisis)  ;  tarsorum  posticorum  articulo  basali 

quam  2"*'    parum  breviori.    Long.,  3  1.  ;  lat.,  If  1. 
I  have  abstained  from  giving  a  separate  name  to  this 

Insect,  because,  in  view  of  the  great  sexual  differences  of  some 
LiiHirctri,  and  of  the  fact  that  the  unique  example  described 
above  is  a  male,  while  the  unique  type  of  analis  is  a  female,^ 
I  see  nothing  conclusive  against  their  specific  identity.  The 
two  specimens  differ  greatly  in  colouring,  and  the  pygidium 
of  analis  is  non-carinate.  The  hind  tarsi  of  analis  (type)  have 
only  the  basal  joint,  but  it  is  quite  like  the  basal  joint  of  the 
hind  tarsi  of  the  specimen  described  above.  If  further  in- 

vestigation should  prove  that  the  male  described  above  is  dis- 
tinct from  analis^  it  will  be  time  then  to  give  it  a  separate 

name.  The  liahitaf  of  the  type  of  analis  is  uncertain.  The 
fact  that  the  basal  joint  of  the  hind  tarsi  is  a  trifle  shorter 
than  the.  second  joint  renders  it  desirable  to  compare  it  with 
the  species  of  the  third  group,  from  all  of  which  its  nitid  pro- 
notum  bearing  strong,  decidedly  sparse  puncturation,  in  com- 

bination with  its  colouring  and  smaller  size,  readily  dis- 
tinguishes it. 

South  Australia  (Kangaroo  Island).   In  S.A.  Museum. 

L.  consatif/uineus,  sp.  nov.  Ovatus  ;  sat  nitidus  ;  niger,  supra 
nonnihil  coeruleo-iridescens,  antennis  (clava  picea  excepta) 
palpisque  rufis,  pedibus  plus  minusve  picescentibus  ;  supra 
sat  glaber  ;  proiioti  marginibus  omnibus  pilis  brunneis 
elongatis  fimbriatis,  propygidio  pygidioque  sparsim  pilo- 

sis ;  subtus  pilosus ;  antennis  9-articulatis ;  clypeo  an- 
tice late  rotundato  vix  subtruncato,  leviter  reflexo,  crebre 

subtilius  sat  profunde  (nec  squamose)  punctulato  \  fronte 
sat  aequali,  fere  ut  clypeus  (sed  antice  magis  subtiliter) 
punctulata ;  prothorace  valde  transverso,  supra  (basin 
versus)  vix  perspicue  canaliculato,  antice  minus  angus- 
tato,  leviter  subtilius  (in  disco  sparsim  latera  versus 
magis  crebre)  punctulato,  lateribus  sat  arcuatis  :  elytris 
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manifeste    geniinato-striatis,     interspatiis    forliius  sat 
crebre  punctiilatis  ;  propygidio  pygidioquc  suhopacis,  illo 
levitor  sparsius,  hoc  iiiagivS  crebre  inagis  ff>rtiter,  puiictii- 
lato  ;  tibiis  anticis  extus  t-ridentatis  (dentibus  iiiterval- 
lis  siibjequalibus  divisis)  ;  tarsorum  postic'oniin  articiilis 
basalibus  2  sat  cequalibus.    Long.,  3^  1.  ;  lat.,  21,  1. 

A  very  broad  species,  bearing  much   superficial  resem- 
blance to  several  other  species,  from  most  of  which  it  is  dis- 

tinguished by  the  vestiture  of  its  pronotum,  that  segment 
being  glabrous  except  on  the  margins,  which  are  fringed  by 
long,  erect  pilosity.    As  the  basal  joint  of  its  hind  tarsi  is 
possibly  a  trifle  shorter  than  the  second  joint  it  seems  desir- 

able to  indicate  the  characters  that  (a})art  from  the  hind 
tarsi)  distinguish  it  from  those  species  of  the  third  group 
which  are  not  very  differently  coloured.     From  all  of  them 
known  to  me  it  differs,  inter  alia,  by  the  form  of  its  clypeus 
and  the  very  much  feebler  and  sparser  puncturatioii  of  its 
pronotum.    The  unique  type  is  a  male. 

South  Australia  (Tintinarra)  ;  in  S.A.  Museum. 
L.  sp  iiov.    Ovatus ;    sat  opacus :     niger,  elytris  (his 

nonniliil  iridescentibus)  cum  propygidio  pygidioque 
piceis  vel  rufescentibus,  antennis  (clava  picea  excepta) 
palpis  pedibusque  rutis,  elytris  basin  versus  obscure 
nigricantibus  ;  supra  sat  giaber,  sed  capite  piloso  proiioti 
marginibus  omnibus  pilis  erectis  perlongis  finibriatis 
propygidio  pygidioque  sparsim  pilosis ;  subtus  pilosus ; 
antennis  9-articulatis  (stipite  perbrevi)  :  clypeo  aiitice 
late  rotundato  (fere  subtruncato),  sat  fortiter  reflexo, 
crebre  subtiliter  fere  ut  frons  (hoc  sat  asquali)  puiictu- 
lato  ;  prothorace  fortiter  traiisverso,  a^quali,  subtilius  sub- 
obsolete  punctulato,  inter  puncturas  noiinihil  ruguloso 
vel  subgranuloso,  antice  minus  aiigustato,  lateribus  sat 
arcuatis  ;  elytris  manifeste  geminato-striatis,  interspatiis 
fortiter  (fere  subgrosse)  vix  crebre  puiictulatis  :  propy- 

gidio sat  fortiter  minus  crebre  punctulato,  sat  nitido  ; 
pygidio  sparsius  sat  grosse  punctulato,  nitido  :  tibiis 
anticis  tridentatis  (deiitibus  intervallis  subasqualibus 
divisis)  ;  tarsorum  posticorum  articulo  basali  <jiiam  2"' vix  breviori. 

Maris  quam  femiiiae  antennarum  flabello  j^aullo  loiigiori,  tar- 
sis  anticis  longioribus  et  robustiori  bus  :  maris  pygidio 
longitudinaliter  leviter  (feminas  nullo  modo)  cariiiata. 
Long.,  2|  I.  :  lat.  U  1. 
This  very  email  Liparetrus  seems  not  very  close  to  any 

other  species  known  to  me,  and  clearly  distinct  from  all 
those  described  by  Macleay.    I  suspect  that  Macleav  would 

n2 
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have  placed  it  in  the  discipennis  group  near  holosericeuSj. 
Macl.,  which,  however,  he  places  in  that  group  only  with 
doubt.  Holosericeus  is  a  larger  insect,  differently  coloured^ 
and  is  glabrous  above.  It  is,  moreover,  from  a  widely  dis- 

tant locality.  It  may  be  noted  that  there  are  a  few  hairs  on 
the  disc  of  the  pronotum  of  purr,  but  they  are  quite  incon- 

spicuous compared  with  the  strong  frill  of  long  pilosity  across 
the  front  margin. 

South  Australia  (Eucla  district). 
L.  Perki/ixl ,  sp.  nov.  Ovatus ;  minus  nitidus ;  niger,  sat 

iridescens ;  elytris  antennis  palpisque  rufo-testaceis,  pedi- 
bus  plus  minusve  rufescentibus  ;  supra  sat  glaber,  subtus 
pilosus ;  antennis  9-articulatis ;  clypeo  antice  dentibus 
3  fortibus  acutis  recurvis  armato,  nitido,  subsqua- 
mose  vix  crebre  punctulato,  f route  coriacea  crebre  sub- 
tiliter  punctulata ;  prothorace  fortiter  transverso,  vix 
perspicue  canaliculato,  supra  fere  ut  frons  sed  minus 
crebre  punctulato,  antice  fortiter  angustato,  lateribus 
fortiter  rotundatis  ;  elytris  subfortiter  geminato-striatis, 
interspatiis  subfortiter  vix  crebre  punctulatis ;  propy- 
gidio  pygidioque  aequalibus,  £equaliter  ut  frons  sculptu- 
ratis :  tibiis  antfcis  extus  fortiter  tridentatis  (den- 

tibus intervallis  subaequalibus — -sed  superioribus  2  non- 
nihil  approximatis — divisis)  :  tarsorum  posticorum  arti- 
culo  basali  quam  2"'  manifesto  (vix  multo)  longiori. 
Long.,  22-3.1  1.  ;  lat.,  1- 

Tilt'  unusual  character  of  three  sharp  recurved  teeth  pro- 
jecting from  the  front  of  the  clypeus  distinguishes  this 

species  from  nearly  all  its  congeners.  The  two  species  to 
which  Macleay  attributes  that  character  have  their  head  and 
pronotum  vlllose.  I  do  not  find  any  marked  sexual  charac- 

ters in  any  of  the  eight  specimens  that  I  have  seen  of  this 
insect,  though  I  think  (from  slight  abdominal  differences) 
that  both  sexes  are  present. 

North  Queensland.  (Sent  by  Mr.  R.  C.  L.  Perkins.) 

L.  alieuus,  sp.  nov.  Elongato-ovatus  ;  minus  nitidus;  niger, 
antennis  (clava  picea  excepta)  palpis  elytris  pedibus 
feminaeque  abdomine  rufis ;  supra  totus  (propygidio 
pygidioque  albido-pilosis  exceptis)  pilis  sat  elongatis 
iiigris  erectis  minus  dense  vestitus  ;  subtus  cinereo-pilosus  ; 
antennis  9-articulatis ;  clypeo  subnitido,  squamose 
punctulato,  antice  truncato  (angulis  obtusis)  ;  f route 
aequali,  ut  pronotum  coriacea  sparsim  sat  grosse  punctu- 

lata :  prothorace  fortiter  transverso,  aequali,  antice  sat 
angustato,  lateribus  arcuatis  ;  elytris  sat  elongatis,  spar^ 
sim   siubseriatim    subgrosse    nec    profunde  punctulatis, 
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liaud  striatis ;  propygidio  pygidioquo  subnitidis, 
coriaceis,  sparsius  levitor  subgrosso  j)uiirt  ulatis  ;  tibiia 
anticis  extus  bidciitatis  :  tarsonuii  posticoruni  articulo- 
basali  quani  2""  vix  broviori. 

Maris  antenuarum  clava  quam  tonjina?  manifesto  longiori, 
tarsis  auticis  paullo  longioribus  pygidio  subtus  producto 
sic  ut  segmenta  ventralia  brevissinia  sunt  in  medio. 
Long.,  ̂ -21  1.  :,lat.,  1-1^  1. 
I  am  not  sure  that  this  species  might  not  properly  be  re- 

garded as  the  type  of  a  new  genus  allied  to  Li  pare  fr  us.  its 
long  elytra  almost  covering  the  propygidium  in  both  sexes 
and  its  depressed  elongate  appearance,  together  with  its  pecu- 

liar sculpture  and  vestiture,  render  it  very  isolated  in  this 
genus.  I  cannot,  however,  discover  any  definite  structural 
character  that  is  not  paralleled  in  some  unquestionable  Lipare- 
frus,  unless  it  be  the  abdominal  character  of  the  male  (i.e., 
the  pygidium  folded  under  so  as  to  narrow,  as  if  crowded  toge- 

ther, the  ventral  segments  on  the  middle  line).  This,  how- 
ever, does  not  seem  sufficient  to  justify  the  creation  of  a  new 

genus.  It  should  be  noted  that  in  both  sexes  the  front  tarsi 
are  remarkably  short,  being  (even  in  the  male)  less  than  half 
as  long  as  the  hind  tarsi ;  and  that  the  erect  hairs  on  the 
elytra  are  disposed  in  longitudinal  rows. 

Western  Australia.  ,  Beverley  :  Mr  Lea.) 

L.  rotundicollis,  sp.  nov.  Sat  breviter  ovatus  ;  minus  nitidus  ; 
niger  vel  piceo-niger,  iridescens,  antennisi  pailpilsque 
rufis,  pedibus  (et  nonnullorum  exeniplorum  pygidio)  plus 
minusve  rufescentibus  :  totus  cinereo-pilosus  (capite  pro- 
notoque  fulvo-pilosis  exoeptis)  :  antennis  9-articulatis  ; 
clypeo  nitido,  crebre  subgranulatim  puiictulato,  antice 
truncato ;  fronte  sat  aequali  fere  ut  clypeus  punctulata  } 
prothorace  fortiter  transverso,  antice  sat  angustato, 
aequali,  supra  confertim  subtiliter  ruguloso,  lateribus  for- 

titer rotundatis  ;  elytris  obsolete  geminato-striatis,  inter- 
spatiis  crebre  fortius  punctulatis  :  propygidio  pygidioque 
fortiter  crebrius  punctulatis  ;  tibiis  anticis  extus  biden- 
tatis  (dente  superiori  subobsoleto)  :  tarsorum  posticorum 
articulis  basalibus  2  sat  cequalibus  inter  se.  Long., 
2|-3J  1.  ;  lat.,  If-U  1. 
I  have  seen  two  specimens  of  this  insect,  and  do  not  find 

any  defined  sexual  characters  among  them.  They  are  pro- 
bably females,  and  it  is  not  unlikely  that  the  male  has  some 

distinctive  character  in  the  ventral  segments  and  clypeus. 
The  species  described  above  is  very  different  from  all  its 
allies  (inter  alia,  by  the  very  close,  strong:,  subrugulose  punc- 
turation  of  its  elytra,  and  its  colouring),  and  may  safely  be 
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described  without  the  knowledge  of  both  sexes.    It  is  not  un-^ 
like  L.  midi'pennis,  Germ.,  superficially,  but  is  very  distinct 
from  that  species  by,  niter  alia,  tlie  pilosity  of  its  elytra. 

S/outh  Australia. 

L.  ventralis,  sp.  nov.  (Mas.).  Breviter  ovatus  ;  sat  opacus ; 
niger,  antennis  joalpis  elytris  (his  anguste  nigrocinctis) 
tibiis  anticis  tarsisque  omnibus  brunneo-testaceis  :  totus 
albido-pilosus ;  antennis  9-articulatis ;  clypeo  nitido 
minus  crebre,  fronte  sat  crebre,  rugulosis ;  prothoraxie 
fortiter  trans  verso,  antice  sat  angustato,  supra  minus 
crebre  punctulato,  vix  ruguloso,  haud  canaliculato, 
lateribus  sat  rotnndatis  :  elytris  vix  perspicue  geminato- 
striatis,  interspatiis  leviter  minus  subtiliter  punctu- 
latis  ;  propygidio  leviter  sat  crebre,  pygidio  sat  profunde 
minus  crebre,  punctulatis  ;  tarsorum  posticorum  articulo 
basali  quam  2  dimidia  parte  lon^iori ;  tibiis  anti- 

cis unidentatis  ;  segmento  ventrali  apicali  antice  longi- 
tudinaliter  obtuse  bicarinato,  ad  apicem  deorsum  acute 
bispinoso.    Long.,  2\  1.  ;  lat.,  1~  1. 
This  species  differs  from  all  the  others  described,  of  the 

same  groLp,  by  its  combination  of  bicolorous  elytra,  front 
tibice  without  any  trace  of  an  external  tooth  above  the  api- 

cal projection,  and  hind  tarsi  with  basal  joint  much  longer 
than  the  second  joint.  It  is  rather  close  to  Jj.  assnnUts, 
Macl.,  from  which  (I  have  examined  the  presumable  type, 
unique,  in  the  Macleay  Museum)  it  differs  by  the  uniform 
whitish  colour  of  its  vestiture,  assiwilis  having  much  very 
dark  brown  pilosity,  as  well  as  by  the  much  longer  basal  joint 
of  its  hind  tarsi. 

North  Queensland. 

L.  grara/i/s,  sp.  nov.  Sat  late  ovatus:  minus  nitidus  :  niger, 
antennis  palpis,  elytris  (his  obscuro-cinctis)  et  (pilus 
minusve)  pedibus  testaceis  vel  ferrugineis  ;  capite,  pronoto 
elytris  (basin  versus),  propygidio  pygidioque  (hoc  cum 
propx'-gidio  etiam  setis  acipressis  albidis  vestito)  piiis 
brunneis  vestitis  :  corpore  subtus  cinereo-piloso  :  antennis 
9-articulatis  ;  clypeo  antice  truncato,  cum  fronte  (hac 
sat  sequali)  pronotoque  crebre  ruguloso  ;  prothorace  for- 

titer transverso,  supra  obsolete  canaliculato,  antice  for- 
titer angustato,  lateribus  arcuatis  ;  elytris  obsolete  gemi- 

nato-striatis,  interspatiis  leviter  nec  crebre  punctulatis ; 
propygidio  pygidioque  confertim  subtiliter  rugulosis; 
tibiis  anticis  extus  bidentatis  :  tarsorum  posticorum  arti- 
culis  basalibus  2  inter  se  sat  aequalibus. 

Maris  clypeo  quam  feminae  magis  elongato  magis  abrupte 
truncato,  antennarum  flabello  paullo  longion,  tarsis  anti- 

cis multo  longioribus.    Long.,  4-4?,  1.  :  lat.,  21-2^  1. 
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Rather  closely  allied  to  /..  I timl i n ins,  Mad.,  but  lar- 
ger and  differently  coloured  (tlie  elytra  more  terrugmous,  and 

Ivith  a  better  defined,  dark  bordering),  the  upper  tooth  of  the 
front  tibicTC  much  stronger,  and  (esj)ecially )  the  basal  region 
of  the  elytra  pilose. 

Western  Australia  (Swan  Hiver)  ;  Mr  Lea. 

L.  cinctipennisy  sp.  nov.  Breviter  ovatus  ;  minus  nitidus ; 
niger,  antennis  (clava  picea  excepta)  palpis  et  elytris 
(marginibus  late  nigris  exceptis)  ferrugineis,  pedibus 
plus  minusve  picescentibus ;  supra  sat  glaber,  pronoto 
antice  et  ad  latera  piloso-finibriato,  propygidio  pygidioque 
setis  adpressis  albidis  vestitis  ;  subtus  cmereo-pilosus ;  an- 

tennis 9-articulatis  :  clypeo  antice  truncato,  cum  fronte 
(hac  sat  aequali)  pronotoque  confertim  subtiliter  ruguloso  ; 
prothorace  fortiter  transverso,  a^q^ali,  antice  sat  fortiter 
angustato,  lateribus  arcuatis  :  elytris  obsolete  geminato- 
striatis,  interspatiis  leviter  nec  crebre  punctulatis ;  pro- 

pygidio pygidioque  crebre  sat  subtiliter  rugulosis ;  tibiis 
anticis  extus  bidentatis  (dente  super iori  minuto  vel  sub- 
obsoleto)  ;  tarsoruni  posticorum  articulo  basali  ({uam  2"* 
vix  longiori. 

jMaris  quam  feminae  clypeo  magis  abrupte  truncato,  anten- 
narum  flabello  parum  longiori,  t arsis  anticis  paullo  ro- 
bustioribus.    Long.,  3  1. :  lat.,  2  1. 
Easily  distinguishable  from  A.  hi  ml  i  pciuus^  MacL,  and 

yravidus,  Blackb.,  by,  inter  aliii,  the  non-pilose  disc  of  its 
pronotum  and  the  deep  black,  much  wider,  and  more  sharply 
defined  bordering  of  its  elytra. 

Western  Australia  (Pertli). 

L.  minor,  sp.  nov.  (Mas.) — -Ovatus:  minus  nitidus  :  piceus,  vix 
rufescens,  clypeo  antennis  (clava  picea  excepta)  palpis 
pedibus  elytrisque  testaceo-bruiuieis  :  supra  glaber  :  sub- 

tus sparsim  pilosus :  antennis  9-articulatis :  clypeo 
nitido  sparsim  punctulato,  antice  trideutato  (dente 
mediano  sat  acuto)  :  fronte  crebre  subtiliter  subaspere 
punctulata,  sat  aequali  :  prothorace  sat  fortiter  transverso, 
antice  fortiter  angustato,  supra  subtilius  sparsim  leviter 
punctulato,  postice  obsolete  impresso,  lateribus 
sat  fortiter  rotundatis  :  elytris  obsolete  geminato- 
striatis  interspatiis  sparsius  sat  fortiter  punctulatis ; 
propygidio  pygidioque  crebre  punctulatis  :  tibiis  anticis 
extus,  1-dentatis :  tarsorum  posticorum  articulo  basali 
quam  2"'  manifeste  breviori.  Long.,  2  1.:  lat,  1^  1. 
The  clypeus  of  the  female  is  probably  less  strongly  tri- 

deutate  than  that  of  the  male,  but  in  the  male  the  median 
tooth  is  so  well  defined  that  it  ic  not  likely  to  be  unrepre- 
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sented  in  the  female.  The  front  tibiae  have  no  distinct  tooth 
(scarcely  even  an  inequality)  above  the  apical  projection.  All 
the  species  placed  by  Macleay  among  those  having  the  clypeus 
tridentate  in  the  male  and  which  bear  any  superficial  resem- 

blance to  this  insect,  have  the  basal  joint  of  their  hind  tarn 
loiigier  than  the  second  joint.  It  should  be  noted  that  al- 

though in  my  unique  example  of  this  insect  the  propygidium 
and  pygidium  are  glabrous,  I  judge  from  the  nature  of  the 
sculpture  and  the  analogy  of  allied  species  that  those  parts 
are  probably  abraded,  and  that  in  a  fresh  specimen  they 
might  bear  some  sparse  vestiture. 

Queensland  ;  Port  Mackay  (Mr.  Lower). 

L.  brevijjes,  sp.  nov.,  fern.  Breviter  ovatus ;  subnitidus ; 
brunneo-testaceus,  antennarum  clava  capiteque  piceo- 
nigris,  prothorac^  testaceo-rufo ;  supra  glaber ;  subtus 
cinereo-pilosus ;  antennis  9-articulatis ;  clypeo  antice 
rotundato,  ut  frons  (nac  sat  sequali)  transversim  crebre 
ruguloso  ;  jDrothorace  fortiter  transverso,  antice  sat  angus- 
tato,  supra  obsolete  canaliculato,  subtilius  sat  crebre 
punctulato,  lateribus  arcuatis  ;  clylris  sat  fortiter  gemi- 
nato-striatis,  interspatiis  sat  fortiter  vix  crebre  punctu- 
latis  ;  propygidio  pygidioque  fortiter  sat  crebre  punctu- 
latis ;  tibiis  anticis  extus  1-dentatis :  tarsis  brevibus, 

posticorum  articulo  basali  quam  2"'  parum  breviori. 
Long.,  2^  ;  lat.,  I  t-  1. 
An  exceptionally  wide  species,  and  with  unusually  short 

tarsi.  It  is  not  very  close  to  any  other  species  known  to  me 
except  the  next  species  to  be  described  fL.  BJanckardi,  sp.  n.), 
bat  bears  considerable  superficial  resemblance  to  L.  I  at  us, 
Blackb.,  which,  however,  alia,  has  antennae  consisting 
of  only  eight  joints,  and  front  tibiae  conspicuously  bidentat^e 
externally. 

Western  Australia  (Perth). 

L.  Blanchardi ,  sp.  nov.,  fem.  Sat  breviter  ovatus :  minus 
nitidus ;  brunneo-testaceus,  f route  et  (angustissime) 
elytrorum  basi  iiigris,  sterno  paullo  infuscato  :  supra  fere 
glaber  (pygidio  sparsius  brevissime  villoso)  :  subtus 
cinereo-pilosus ;  antennis  9-articulati& :  clypeo  nitido 
leviter  squamose  punctulato,  antice  subtruncato  (latissime 
rotundato)  ;  fronte  sat  aequali,  subtilius  minus  crebre 
punctulata ;  prothorace  fortiter  transverso,  antice  for- 

titer angustato,  supra  postice  vix  manifeste  canaliculato, 
sat  crebre  minus  subtiliter  punctulato,  lateribus  fortiter 
rotundatis ;  elytris  leviter  geminato-striatis,  interspatiis 
sat  fortiter  sat  crebre  punctulatis  :  propygidio  pygidioque 
■crebre  minus   fortiter   punctulatis :    tibiis   anticis  extus 
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1-dentatis;  fcarsis  modice  elongatis,  posticorum  arti- 
culis  basalibus   inter  se   sal  :v(|UMlil)iis.    Long.,  2  1.  ;  lat,, 

Somewhat  closely  allied  to  the  preceding.  Disregarding 
the  somewhat  considerable  differences  in  colouring,  it  differs. 

inter  alia,  by  the  sculpture  of  its  head,  the  much  more 

strongly  rounded  sides  of  its  pronotuin,  and  its  considerably 
longer  tarsi. 

Queensland  (Port  Mackay). 

L.  Leal,  sp.  nov.  Ovatus :  minus  nitidus :  niger,  antennis 

(clava  excepta)  pal  pis  et  elytris  (his  anguste  piceo- 
cinctis)  brunneo-testaceis,  pedibus  picescentibus ;  supra 
fere  glaber,  propygidio  pygidioque  setis  adpressis  albidis 
vestius ;  subtus  cinereo-pilosus ;  antennis  9-articulatis ; 
clypeo  (ut  froiis,  hac  sat  aequali)  traiisversim  ruguloso, 
antice  subtruncato  :  prothorace  fortiter  transverso,  antice 
angustato,  supra  postice  vix  caiialiculato,  leviter  sat 
crebre  vix  subtiliter  punctulato,  lateribus  arcuatis ; 
elytris  leviter  geminato-striatis,  interspatiis  sat  fortiter 
vix  crebre  punctulatis  :  propygidio  pygidioque  sat  crebre 
sat  fortiter  (hoc  quani  ille  magis  fortiter)  punctulatis ; 
tibiis  anticis  extus  1-dentatis ;  tarsorum  posticorum 
articulis  basalibus  2  inter  se  sat  aequali  bus.  Long., 
3  1.  ;  lat.,  If  1. 
I  believe  that  both  sexes  of  this  species  are  before  me; 

if  so  the  sexual  characters  are  slight,  consisting  in  a  slight 
additional  robustness  in  the  front  tarsi  (and  especially  the 
front  claws)  of  the  male.  It  is  possible,  however  that  the  speci- 

men I  regard  as  the  female  may  be  a  somewhat  feebly  de- 
veloped male.  This  species  bears  much  superficial  resemblance 

to  L.  ovatus,  MacL,  but  differs,  ififrr  alia,  by  its  front  tibiae 
having  no  external  tooth  above  the  apical  projection  and  its 
pronotum  having  no  dorsal  channel  except  a  faint  impression 
close  to  the  base  (which  is  entirely  wanting  in  very  few 
Lifaretri). 

Western  Australia  :  Perth  (from  Mr.  Lea). 
L.  rugatus,  sp.  nov.,  fem.  Late  ovatus  :  minus  nitidus ; 

niger,  antennis  (clava  obscura  excepta)  palpis  elytris  (his 
basin  versus  nigricantibus)  abdomineque  obscure  rufis, 
pedibus  picescentibus  :  supra  in  pronoto  propygidio  pygi- 

dioque pilis  erectis  vestitus :  subtus  cinereo-pilosus ; 
antennis  8-articulatis ;  clypeo  crebre  sat  fortiter 
punctulato,  antice  truncato,  fronte  sat  aequali,  fere  ut 
clypeus  punctulata  :  prothorace  fortiter  transverso,  antice 
sat  angustato,  supra  aequali,  inaequaliter  (prope  apicem 
et  basin  fere  ut  frons,  in  disco  magis  grosse  minus  crebre) 



330 

punctulato,  lateribus  arcuatis ;  elytris  vix  manif  este 
geminato-striatis,  interspatiis  fortiter  crebre  subrugulose 
punctulatis  transversim  rugatis ;  tibiis  anticis  extus 

3-'dentatis  (dentibus  intervallis  ^ubaequalibus  divisis) ; 
tarsorum  posticorum  articulis  basalibus  2  inter  se  sat 
sequalibus.  Long.,  3^  1.  :  lat.,  2|  1. 

This  species  is  evidently  allied  to  1^.  ferrugineus,  Blancli., 
from  which  it  is  easily  distinguishable  by,  inter  alia,  the  much 
closer  and  stronger  puncturation  of  it^  elytra,  and  the  very 
evidently  greater  length  of  the  basal  joint  of  its  hind  tarsi. 

North  Queensland. 

L.  msolitus,  sp.  nov.  Ovatus ;  vix  nitidus ;  niger,  antennis 
(clava  excepta)  palpis,  elytrisque  (his  ad  basin  angust-e 
uigricantibus)  ferrugineis,  pedibus  et  nonnullorum 
exemplorum  pygidio  j^icescentibus  ;  supra  (elytris — nisi 
ad  basin  sumniam — capiteque  exceptis)  pilis  erectis  fulvis 
vestitus ;  subtus  cinereo-pilosus :  antennis  7-articu- 
latis ;  clypeo  sat  subtiliter  subsquamose  punctulato  : 
fronte  leviter  insiquali,  quam  clypeus  magis  subtiliter 
magis  crebre  vix  squaniose  puiictulata  :  prothorace  for- 

titer transverse,  antice  fortiter  angustato,  supra  minus 
perspicue  canaliculate,  subgrosse  nec  profunde  vix  crebre 
punctulato,  lateribus  modice  arcuatis  ;  elytris  sat  fortiter 
geminato-striatis,  interspatiis  sat  fortiter  sat  crebre  punc- 

tulatis ;  tarsorum  posticorum  articulo  basali  quam  2"* 
parum  breviori  :  tibiis  anticis  extus  tridentatis. 

Maris  clypeo  antice  abrupte  truncate  (fere  subemargi- 
nato) ;  tarsis  anticis  sat  elongatis  ;  propygidio  sparsim 
dupliciter  (subtiliter  et  subfortiter),  pygidio  magis  for- 

titer magis  crebre,  punctulatis. 
Femiuae  clypeo  antice  minus  abrupte  truncate,  tarsis  anticis 

brevioribus,  prop^^gidio  pvsfidioque  confertim  ru^ulosis. 

Long.,  3^4  1 :  lat.',  2-2]  1."  ' This  species  may  be  described  as  superficially  a  close  ally 
of  L.  'plicenicopferus,  Germ,,  having  antennae  consisting  of 
only  seven  joints.  No  other  known  to  me  of  the  species  with 
similar  antennae  (seven- jointed)  bears  the  least  resemblance 
to  it. 

Western  Australia  :  Swan  River  (Mr.  Lea). 

MiCROTHOPUS. 

I  diagnosed  the  genus  Madeaym  in  Tr.R.S.S.A.,  1887, 
and  in  the  same  volume  added  a  note  as  to  the  possibility  of 
its  identity  with  Burmeister's  genus  Microthopus.  Since  that 
time  I  have  had  the  opportunity  of  examining  large  numbers 
of  Liparetroid  Cole  opt  era,  from  Western  Australia,  and  as  I 
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have  uot  met  with  any  insect  more  likely  to  l)e  MicrothopuSy 
I  have  recently  reconsidered  the  question  of  the  identity  with 
it  of  Mdclcayid,  and  am  now  of  opinion  that  the  two  genera 
cannot  be  separated.  The  discrepaney  between  Marlcayia 
and  the  diagnosis  of  M irrot hopits  consists  in  the  flabellum  of 
the  antennae  of  the  male  of  Mnvlcaym  being  five-jointed, 
while  it  is  said  to  be  three-jointed  in  M ic rot h opus.  The  ex- 

treme variability  of  the  antennal  structure,  however,  among 
many  Australian  M elnlontludc.^  that  seem  to  present  no  other 
difference  likely  to  be  generic,  seems  to  forbid  the  acceptance 
of  that  as  a  valid  generic  character.  Indeed,  having  now  seen 
what  I  believe  to  be  the  male  of  my  J/,  hi/hridd  (the  second 
species  that  I  attributed  to  MdcJeayla },  I  am  fairly  confident 
that  in  that  insect  the  flabellum  of  both  sexes  is  three- 
jointed.  Therefore,  I  do  not  regard  Mddeayia  as  more  than 
a  subgenus  of  MicrotJiopux,  containing  only  one  described 
species  fdnyularis,  Blackb.),  while  two  described  species  (hy- 
hrida,  Blackb.,  ard  rasfa/iopferifs,  Burm.),  are  of  Micro- 
thoptis  in  the  strict  sense.  It  is  even  possible  that  hyhrida  is 
a  variety  of  castanopteru>i,  as  there  does  not  seem  to  be  any 
good  character  to  separate  them,  apart  from  colour  ;  but  it 
would  not  be  safe  to  pronounce  them  specifically  identical 
without  examining  a  specimen  agreeing  in  all  respects  with 

Burmeister's  description. 
Burmeister  distinguishes  Microfhopus  from  Liparetrus 

by  characters  that  are  quite  insufficient  now  that  the  species 
of  the  latter  genus  have  been  found  to  be  so  numerous  and 
varied  in  structure,  viz.,  its  more  elongate  elytra  and  less 
convex  pygidium.  It  is  well  differentiated,  however,  by  a 
character  that  I  have  already  referred  to  (Tr.R.S.S.A., 
1898,  p.  31),  as  of  great  value  for  the  generic  distribution  of 
the  Australian  Melolonf hides ,  viz.,  the  sculpture  of  the  elytra, 
which  in  Microthopus  (but  in  no  JAparetrus  known  to  me), 
consists  of  well-defined,  uniform  striation. 

AUTOMOLUS. 

In  Tr.R.S.S.A.,  1898,  p.  31,  I  suggested  the  possibility 
of  the  species  on  which  this  Tasmaiiiaii  genus  was  founded 
being  congeneric  with  some  of  those  of  which  Macleay  formed 
his  second  section  of  Liparetrus.  I  am  now,  after  a  much 
more  extensive  study  of  Li partfioid  Laindliconies,  very  con- 

fident that  my  conjecture  was  correct.  As  is  so  frequently 
the  case  in  respect  of  the  Mdolonthides  of  Australia,  the 
genera  involved  in  this  discussion  have  been  rendered  more 
difficult  to  identify  by  the  absence  of  knowledge,  on  the  part 
of  their  founders,  of  the  extreme  variability  of  the  antennae 

of  the  insect-s  in  question.    Burmeister  gives   "nine- jointed 
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antennae"  as  a  generic  character  of  Automolus,  and  Macleay 
makes  "antennae  eight- jointed"  the  essential  character  of  his 
second  section  of  Lij)aretrus.  As  I  have  already  remarked, 
authors  have  so  obviously  been  in  the  habit  of  assuming  it  un- 

necessary to  count  the  joints  carefully  in  more  than  one  of  an 
aggregate  (of  Australian  Melolonthides)  of  evidently  closely 
allied  species,  that  there  is  no  reason  whatever  for  deciding 
against  the  identity  of  two  generic  names  merely  because  the 
insects  they  are  applied  to  have  antennae  differing  in  the 
number  of  joints  And,  in  the  case  of  the  species  under  discus- 

sion, the  further  consideration  must  not  be  overlooked  that 
they  have  antennae  of  which  the  stipes  is  extremely  short  and 
difficult  to  examine.  In  the  present  case  the  really  reliable 
distinction  of  most  of  the  species  included  by  Macleay  in  his 
second  section  of  Liparefriis  from  all  of  those  which  he  places 
in  the  first  section  is  to  be  found  in  the  structure  of  the  front 

tibiae — which  have  two  adjacent  external  teeth  close  to  the 
apex,  and  one  (a  very  small  one)  close  to  the  base  (the  mar- 

gin of  the  tibiae  between  them  being  straight  or  all  but 
straight) — a  structure  which  I  have  seen  in  no  Liparetroid 
fipecies  that  is  not  obviously  a  close  ally  of  these  insects  (e.g., 
Automolus  ( Liparetrvs)  jmrerus,  Blanch.).  That  structure 
is  assigned  by  Burmeister  to  the  front  tibiae  of  Automolus  : 
ana  the  assignment  to  it  of  nine- jointed  antennae  need  occa- 

sion no  difficulty  in  associating  it  with  species  having 
similar  tibial  structure  and  eight- jointed  antennae,  because  on 
the  one  hand  Burmeister  might  be  almost  excusable  if  he 
miscounted  the  joints  of  such  obscure  antennae,  and,  on  the 
other  hand,  at  least  one  of  the  species  before  me  with  the 
tibial  structure  indicated  above,  has  nine- jointed  antennae. 

As  regards  Burmeister's  species  (A.  angustulus),  the 
description  is  in  general  certainly  suggestive  of  my  Auto- 

molus (Liparetrvs)  alpicola.  I  am,  however,  conhdent  in 
saying  that  the  antennae  of  the  latter  have  only  eight  joints, 
and  I  have  not  met  with  it,  nor  seen  it,  from  Tasmania. 
These  considerations  combined  lead  me  to  the  opinion  that 
A.  angustulus,  Burm.,  is  a  species  that  I  have  not  seen,  and 
which  has  not  been  redesciibed  by  any  author.  I  regard 
Automolus  as  a  valid  genus. 
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ABSTKACT  OF  PROCEEDINGS 
OK  THE 

Royal  Society  of  South  Australia 

(Incorporated) 

FOR  1904-5. 

Ordinary  Meeting,  November  1,  1904. 

The  President  (J.  C.  Verco,  M.D.,  F.R.C.S.)   in  the 
chair. 

Exhibits.— A.  H.  C.  Zietz,  F.L.S.,  C.M.Z.S.,  a  large 
number  of  the  preserved  skins  of  the  Australian  honey- eaters. 
The  President  exhibited  three  volutes  from  the  lobster  pots, 
Victor  Harbour,  the  markings  beautifully  preserved,  named 

respectively  Valuta  exo'ptanda,  l'.  paptUosa,  V.  fulgetrum. 
These  shells  had  been  taken  into  the  pots  by  the  later  occu- 

piers— hermit  crabs — in  search  of  food. 
Papers. — ''New  Species  of  South  Australian  Marine 

Mollusca,"  by  J.  C.  Verco,  M.D.,  F.R.C.S.  Dr.  Verco,  in 
introducing  his  paper,  called  the  attention  of  the  meeting  to 
some  interesting  features  in  some  of  the  molluscs  therein 
described,  the  Glycimeris  sordidus,  the  snell  of  which  shows 
periods  of  rest,  which  are  not  found  in  its  very  near  ally,  G. 
pectenoides.  In  this  latter  shell,  in  the  older  stages,  growth 
ceases,  and  the  mantle  contracts.  Modiola  pcenetecta,  almost 
covered  with  epidermis,  whilst  australis  is  much  less  so. 
In  these  species  a  very  marked  difference  exists  in  the  fila- 

ments of  the  epidermis.  Trigonia  hednalli,  probably  a  variety 
of  margaritacea,  a  genus  now  found  only  in  Australian  seas, 
but  remarkable  as  found  fossil  from  very  early  geological 
ages.  Dr.  Verco  also  drew  attention  to  very  marked  differ- 

ences between  Ovula,  of  which  a  very  fine  specimen  was  shown, 
and  Gyprcea. 

Ordinary  Meeting,  April  4,  1905. 

The  President  (J.  C.  Verco,  M.D.,  F.R.C.S.),  in  the 
chair. 

Nomination. — Douglas  Mawson,  B.Sc,  B.E.,  Lecturer 
in  Mineralogy  and  Petrology  in  the  University  of  Adelaide, 
as  a  Fellow. 

Exhibits.— A.  H,  C,  Zietz,  F.L.S.,  C.M.Z.S.,  exhibited 
a  number  of  flies  collected  near  Adelaide,   all  well-known 
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European  species,  including  the  European  blowfly  (Musca 
vomitoria).  This  is  the  first  record  of  this  species  for  Aus- 

tralia. J.  G.  O.  Teppee,  F.L.S.,  gave  an  interesting  ac- 
count of  the  growth,  development,  and  nature  of  the  gadfly, 

and  exhibited  a  very  prolific  plant  of  the  13  mbellif erous  order^ 
probably  Ferida,  growing  near  Adelaide. 

Papers. — "An  Outline  of  a  Theory  of  the  Genesis  of 
Motion  in  Living  Bodies,"  by  T.  Brailsford  Robertson,  in- 

troduced by  Professor  E.  C.  Stirling,  F.R.S.  "On  the  For- 
mation known  as  Glacial  Till  of  Cambrian  Age  in  South  Aus- 

tralia," by  J.  D.  Iliffe,  B. Sc., and  Herbert  Basedow.  "New 
Species  of  South  Australian  Marine  Mollusca"  (part  2),  by  J. 
C.  Verco,  M.D.,  F.R.C.S.  "Additions  to  the  Cambrian  Fauna 
of  South  Australia,"  by  R.  Etheridge,  jun.,  Hon.  Fel- 

low. "South  Australian  Nudibranchs  and  an  Enumeration 
of  the  known  Australian  Species,"  by  Herbert  Basedow  and 
Charles  Hedley,  F.L.S.  "On  the  Naticoid  Genera,  Lamel- 
laria,  and  Caledoniella,  from  South  Australia,  "  by  Herbert 
Basedow.  "Report  on  the  Mollusca  collected  by  Herbert 
Basedow,  on  the  S.A.  Government  N.W.  Expedition,  1903,'^ 
by  Charles  Hedley,  F.L.S.  "Description  of  New  Australian 
Lepidoptera,"  by  Oswald  B.  Lower,  F.E.S.  (Lond.). 

Ordinary  Meeting,  May  2,  1905. 

The  President  (J.  C.  Verco,  M.D.,  F.R.C.S.),  in  the 
chair. 

Ballot. — Douglas  Mawson,  B.Sc,  B.E.,  Lecturer  m 
Mineralogy  and  Petrology  in  the  University  of  Adelaide,  was 
elected  a  Fellow. 

Nominations. — George  Brookman,  Gentleman,  as  a  Fel- 
low;  Charles  Hedley,  F.L.S.,  and  Thomas  Gill,  I.S.O.^ 

Under-Treasurer,  as  Hon.  Members.  G.  M.  Thomson^ 
F.L.S.,  F.C.S.,  as  a  Corresponding  Member 

Exhibits. — Mr.  Edwin  Ashby,  bird  skins  from  Kan- 
garoo Island.  Amongst  these  may  be  mentioned  Calypto- 

rhyncus  viridis  (Viell),  Leach's  cockatoo  and  egg,  the  red- 
rumped  ground  wren  (Eylacola  cauta)  (Gould),  Ptilotis  cra- 
titia,  P.  lencotis,  Meliornis  australasiana ,  M.  novcE  hollandim, 
Acanthorhynchus  tenuirostris,  Glycyphila  fulvifrons,  ali 
honey-eaters ;  Strepera  melanoptera,  Platycerem  elegans,  and 
others.  The  absence  of  several  species  of  birds,  found  in 
Southern  Yorke  Peninsula,  from  Kangaroo  Island,  and  the 
presence  of  others,  unknown  in  the  vicinity  of  Adelaide,  but 
common  to  the  Victorian  side,  would,  according  to  Mr.  Ashby, 
seem  to  indicate  that  the  last  connection  of  the  island  with 
the  mainland  was  at  its  eastern  end.  Mr.  Zietz,  F.L.S., 
C.M.Z.S.,  male  and  female  of  the  king  quail  (Excalfactoria 
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au.'itra/is ) ,  from  near  Victor  Harbour,  and,  foi-  (tomparisoii 
with  Mr.  Ashby's  specimens,  ( '(i/j/ jjfor/t ///ir/n/s  /ui<o,  cock 
and  hen  and  two  eggs,  from  iMacDoiinell  Ranges,  also  C. 
furrn'revs  and  ( Jxiiiksii.  Mr.  ,1.  G.  O.  Tki'I'kr,  F.L.S.,  ex- 

hibited tsetse  Hies. 
Mr.  Howchtn,  F.G.S.,  then  opened  the  discussion  on 

Messrs.  Iliffe  and  Basedow's  paper  on  the  Cambrian  glaciation 
in  South  Australia.  In  a  carefully  considered  address  he 
showed  that  the  beds  in  question  had  no  resemblance  to  a 
crush  conglomerate,  as  advocated  by  the  essayists,  but  that 
they  answered  in  every  particular  to  a  glacial  till  laid  down 
by  floating  ice.  The  paper  was  a  crude  attempt  to  explain 
phenomena  with  which  the  writers  had  insufficient  acquaint- 

ance. Mr.  D.  Mawson,  B.Sc,  B.E.,  in  supporting  Mr.  How- 
chin,  said  that  from  a  petrological  examination  of  these  rocks 
there  was  no  evidence  in  support  of  the  theory  of  their  being 
crush  conglomerates   produced  by  cataclastic  action. 

Papers. — "South  Australian  Decapod  Crustaceans," 
part  2,  by  W.  H.  Baker.  '  Description  of  Vertebrae  of  Geny- 
ornis  newtoni,"  being  part  3  of  "Memoirs  on  Fossil  Remains 
of  Lake  Callabonna,"  bv  Professor  E.  C.  Stirling,  M.D., 
F.R.S.,  and  A.  H.  C.  Zietz,  F.L.S.,  C.M.Z.S. 

Ordinary  Meeting,  June  6,  1905. 

The  President  (J.  C.  Verco,  M.D.,  F.R.C.S.)  m  the 
chair. 

Nomination. — Dr.  Rogers,  M.A.,  as  a  Fellow. 
Ballot. — The  following  were  elected  :  —George  Brook- 

man,  Gentleman,  of  North  Gilberton,  as  a  Fellow;  Charles 
H.  Hedley,  F.L.S.,  Naturalist,  Australian  Museum,  Sydney; 
and  Thomas  Gill,  I.S.O.,  Under-Treasurer,  as  Hon.  Mem- 

bers; and  G.  M.  Thomson,  F.L.S.,  F.C.S.,  Chemist  and  Bac- 
teriologist, Dunedin,  New  Zealand,  as  a  Corresponding  Mem- ber. 

Exhibits. — A.  H.  C.  Zietz,  Assistant  Director  of  the 
Museum,  a  very  large  and  beautiful  collection  of  Australian 

finches'  skins.  Mr.  Zietz  described  the  birds,  their  nests,  and 
also  mentioned  the  parts  of  Australia  in  whicn  the  various 
species  were  found. 

Papers.  — ''An  Aroid  New  for  Australia,"  by  J.  H.  Mai- 
den, F.L.S.,  Director  of  the  Botanic  Gardens,  Sydney.  "Fur- 
ther Researches  on  the  Alpha  Rays  of  Radium,"  by  Profes- sor W.  H.  Bragg,  M.A. 

Ordinary  Meeting,  July  4,  1905. 

The  President  (J.  C.  Verco,  M.D.,  F.R.C.S.),  in  Ihe 
cliair. 
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Ballot.— Dr.  R.  S.  Rogers,  M.A.,  Adelaide,  was  elected 
a  Fellow. 

Exhibits. — Dr.  Verco,  several  specimens  of  Atlanta,  and 
one  of  C armaria  australis  (Quoy  &  Gaimard),  which  add  two 
species,  two  genera,  and  a  new  order  to  the  Nucleobranchiata 
of  South  Australia.  Gihhula  coxi  (Angas)  and  G.  Ieh7nanni 

(Menke),  which  had  hitherto  been  confounded.  Astele  sub- 
granularis  (Danker).  This,  which  had  been  described  from 
Bass's  Straits,  is  a  half -grown  individual  of  A.  suhcarinatum 
(Swanson).  Several  examples  of  Cr  as  satellites  ponderosa 

(Gmelin),  hitherto  known  as  C.  castanea,  of  Reeve,  to  illus- 
trate differences  of  shape  and  weight  and  colouration.  J.  G. 

O.  Tepper,  F.L.S.,  described  a  new  species  of  mantis- 
(Fischeria  quinquelohatus ) ,  captured  during  the  N.W.  Go- 

vernment expedition,  and  Phasmides,  Lonchodes  caurus, 
Cryptocrania  cornuta,  Acrophylla  nuhilosa ,  A.  paula,  Necrosia 
bella,  and  Bacillus  pteristhenella,  all  taken  in  the  same  expedi- 

tion. Douglas  Mawson,  B.Sc,  B.E.,  then  gave  an  address 

on  'Theories  of  the  Earth's  Origin."  Introducing  the  subject, 
Mr.  Mawson  stated  that  the  harmonies  of  the  solar  system 
proclaim  for  the  individual  planets  a  common  origin.  Theories 
dealing  with  the  past  history  of  our  own  planet  must,  there- 

fore, relate  to  the  others,  so  that  it  is  necessary,  at  the  outset, 
to  be  thoroughly  acquainted  with  cosmical  geology  in  all  its 
aspects.  To  this  end  the  physics  of  the  solar  system,  toge- 

ther with  a  brief  description  of  the  constituent  factors,  was 
then  shortly  summarised.  The  nebular  theory  was  pro- 

pounded by  Kant,  and  given  mathematical  form  by  Laplace 

in  his  ''Mechanique  Celeste,"  over  a  century  ago.  The  origi- 
nal theory  was  later  strenuously  upheld  by  Herbert  Spencer 

and  John  Fiske,  whose  logic  failed  to  disclose  its  several  in- 
accuracies. This  theory  traces  the  beginning  and  develop- 

ment of  the  solar  system  from  an  original  gaseous  nebula, 
an  exceedingly  tenuous  and  intensely  heated  cloud  of  matter 
extending  in  a  spheroidal  form,  beyond  the  orbit  of  Neptune, 
the  outermost  planet.  Of  late  years  such  serious  objections 
jjiave  been  raised  to  this  theory,  that  it  has  been  generally  dis- 

credited. Sir  Norman  Lockyer,  in  1890,  brought  forward 
his  meteoric  hypothesis.  Reasoning  from  his  extensive  inves- 

tigations in  spectrum  analysis,  he  states  his  views  as  fol- 
lows: — ''Nebulae  are  really  swarms  of  meteorites,  or  meteoric 

dust  in  the  celestial  spaces.  The  meteorites  are  sparse,  and 
the  collisions  among  them  bring  about  a  rise  of  temperature 
sufficient  to  render  luminous  their  chief  constituents."  Pro- 

fessor Chamberlin,  of  the  University  of  Chicago,  has,  dur- 
ing the  last  five  or  six  years,  propounded  a  tEeory  to  explain 

the  development  of  the  heavenly  bodies   depending  uponi 
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mechanical  principles  essentially  different  from  those  embodied 

in  previous  arguments.  Ho  explains  his  "planetesimal  hypo- 
tliesis,"  as  he  calls  it,  in  the  following  terms: — "The  pre- 

vailing form  of  the  smaller  nebulous  areas  of  the  heavens  is 
a  spiral,  in  most  of  which  two  arms  are  discernible.  Such  a 
form  would  be  developed  from  any  nebulous  body  were  ano- 

ther of  sufficient  mass  to  pass  close  to  it,  in  the  way  that, 
say,  comets  sweep  around  the  sun.  It  is  further  thought  that 
the  gaseous  matter  of  the  arms  formed  by  such  a  disruptive 
approach  would  solidify  into  tiny  planetesimals,  which,  in 
course  of  time,  becoming  concentrated  by  their  mutual  at- 

tractive forces,  would  produce  relatively  large  masses  of  mat- 
ter (the  planets),  whirling  in  the  same  direction,  around  the 

parent  body  (the  sun)."  Mr.  Mawson  then  shortly  referred 
to  some  of  the  leading  points  of  difference  in  the  geological 

development  of  an  earth,  built  up,  after  the  "planetesimal 
hypothesis,"  of  aggregations  of  cold  particles,  and  not  origi- 

nally intensely  heated,  as  required  by  the  nebular  hypothesis. 

Ordinary  Meeting,  August  1,  1905. 

The  President  (J.  C.  Verco,  M.D.,  F.R.C.S.),  in  the 
chair. 

Exhibits.— A.  H.  C.  Zietz,  F.L.S.,  C.M.Z.S.,  a  block 

of  opal  of  a  variety  known  as  'pineapple  opal,"  from  its 
shape.  Unlike  ordinary  opal  it  is  composed  of  large  crystals. 
The  specimen  was  found  at  the  White  Cliffs  opal  fields.  The 
mineralogist  of  the  Australian  Museum,  in  Sydney,  de- 

clared this  variety  to  be  a  pseudomorph  after  Glauberite. 
He  also  exnibited  another  mineral  of  very  similar  structure, 
which  has  not  yet  been  analysed.  This  was  found  at  the 
Blinman  Mine,  embedded  in  clay.  Mr.  Zietz  also  exhibited  two 
British  slugs,  found  in  an  Adelaide  garden,  Limax  arhorum, 
which  in  England  lives  in  birch  trees,  and  Limacf  gagatus. 
The  President,  several  molluscs,  illustrating  the  change  of 
form  in  the  same  species  as  it  passes  through  the  four  stages 
of  growth — embryonic,  adolescent,  mature,  and  the  senile. 
Latirus  aurantiaciis,  gradually  developing  in  weight,  in  the 
rudeness  of  the  nodules,  and  in  the  size  and  cave-like  appear- 

ance of  the  perforation.  Valuta  adcocki  (Tate),  in  whicn, 
at  a  certain  stage  of  growth,  a  change  took  place 
in  the  colour  pattern.  A  Brae  kites,  from  Port  Lincoln,  in 
which  the  minute  valves  of  the  embryo  gradually  open  out  and 
become  connected  by  shelly  matter,  in  the  form  of  a  large, 
tapering  tube,  resembling  coral.  Dr.  Verco  stated  that  a 
protoconch,  found  alone,  had  been  described  as  a  separate 
genus  ( SinusigeraJ,  but  when  older  specimens  were  collected 
it  was  shown  to  be  a  Purpura;  also  that  in  some  species  the 
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protoconch  was  sinistral,  while  later  developed  portions  of 
the  shell  were  dextral. 

Paper.— "Description  of  New  Australian  Lepidoptera,  ' 
by  Oswald  B.  Lower,  F.E.S.,  Lond. 

Annual  Meeting,  October  3,  1905. 

The  President  (J.  C.  Verco,  M.D.,  F.R.C.S.),  m  the 
chair. 

The  annual  report  and  balance  sheet  were  read  and 
adopted. 

Election  of  Officers. — J.  C.  Verco,  M.D.,  F.R.C.S.,  as 
President  ;  Professor  E.  H.  Rennie,  D.Sc,  F.C.S.,  and  Rev. 
Thomas  Blackburn,  B.A.,  as  Vice-Presidents  ;  Walter  Rutt, 
C.E.,  as  Hon.  Treasurer. 

Election  of  Members  of  Council. — Dr.  Cleland  and  W. 
B.  Poole. 

Election  of  Auditors. — J.  S.  Lloyd  and  David  Fleming. 
Papers. — ''On  the  Recombination  of  Ions  in  Air  and 

other  Gases,"  by  Professor  W.  H.  Bragg,  M.A.  Notes  on 
Some  Decapod  Crustacese"  (No.  IIL),  by  W,  H.  Baker.  "Des- 

cription of  Australian  Curculionidse,  witli  Notes  on  Previously 

Described  Species  (Part  III.),  Subfamily  Otiorhynchides,  '  by 
Arthur  M.  Lea.  ''DescrijDtion  of  a  New  Species  of  Mantidge 
and  of  Six  New  Species  of  Phasmidae,  collected  in  the  North- 

West  Region  of  South  Australia,"  by  J.  G.  O.  Tepper, 
F.L.S.  "Further  Notes  on  the  Australian  Coleoptera,"  by Rev.  Thomas  Blackburn,  B.A. 

ANNUAL  EEPOBT,  1904-5. 

The  Council  has  to  report  that  the  work  of  the  Society  m 
the  various  departments  of  science  has  been  maintained.  The 
following  papers  have  been  read  or  laid  on  the  table: —  New 

Species  of  South  Australian  Marine  MoUusca,"  by  J.  C. 
Verco,  M.D.,  F.R.C.S.,  parts  ii.  and  iii.  "  Additions  to  tlie  Cam- 

brian Fauna  of  South  Australia,"  by  Robert  Etheridge.  An 
Outline  of  a  Theory  of  the  Genesis  of  Motion  in  Living  Bodii-s,  ' 
by  T.  Brailsford  Robertson.  '  On  the  Formation  known  as 
the  Beds  of  Glacial  Till  of  Cambrian  Age  in  South  Australia  ' 
by  J.  D.  Iliffe,  B.Sc,  and  Herbert  Basedow.  "South  Aus- 

tralian Nudibranchs  and  an  Enumeration  of  the  Known  Aus- 

tralian Species,"  by  Herbert  Basedow  and  Charles  Hedley, 
F.L.S.  "On  Naticoid  Genera,  Lamellaria,  and  Caiedoniella, 
from  South  Australia,"  by  Herbert  Basedow.  "Report  on the  Mollusca  collected  by  Herbert  Basedow,  on  the  S.A.  Go- 
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vernment  N.W.  Expedition,  1903,"  by  Charles  Hedley, 

F.L.S.  "Soutli  Australian  Decapod  Crustaceans,"  parts  ii.  and 

iii.,  by  W.  11.  Baker.  'Description  of  Vertebr^E  of  Genyornis 
Newtoni,  being  part  iii.  of  Memoirs  on  Fossil  Remains  from 

Lake  Callabonna,"  by  Professor  E.  C.  Stirling,  M.D.,  F.R.S., 

C.M.G.,  and  A.  H.  C.  Zietz,  C.M.Z.S.,  F.L.S.  ''An 
Aroid  New  for  Australia,"  by  J.  H.  Maiden. 

''Further  Researches  on  the  Alpha  Rays  of  Radium,"  by  Pro- 
fessor W.  II.  Bragg,  M.A.  "Description  of  New  Australian 

Lepidoptera,  with  Synonymic  Notes,  No.  xxiii.,"  by  Oswald 
Lower,  F.E.S.  (Lond.).  '  On  the  Recombination  of  Ions  in 

Air  and  othei-  Gases,"  by  Professor  W.  H.  Bragg,  M.A.  "De- 
scription of  Australian  Curculionidae,  with  Notes  on  Pre- 

viously Described  Species,  part  iii.,  Subfamily  Otiorhynchides," 
by  A.  M.  Lea.  "Descriptions  of  New  Species  of  Mantidse, 
and  of  Six  New  Species  of  Phasmidae,  collected  in  the  N.W. 

Regions  of  South  Australia  by  H.  Basedow,"  by  J.  G.  O.  Tep- 
per,  F.L.S.  "Further  Notes  on  the  Australian  Coleoptera," No.  XXXV.,  by  the  Rev.  Thomas  Blackburn,  B.A. 

Among  the  new  periodicals  received  this  year  the  fol- 
lowing are,  perhaps,  worthy  of  mention :  — The  Maryland 

Geological  Survey,  Report  of  the  South  African  Association 
for  the  Advancement  of  Science,  and  the  Journal  of  the  Na- 

tional Museum,  Monte  Video. 
The  publications  of  this  Society  are  well  distributed 

throughout  the  civilised  world.  Exchanges  are  made  with  25 
learned  Societies  in  the  United  Kingdom,  with  52  in  Europe, 
33  in  the  U.S.  of  America,  7  in  Canada,  5  in  South  and 
Central  America,  and  6  in  India,  Japan,  and  the  Pacific. 
Some  15  or  20  more  of  the  publications  are  sent  to  the  othei 
States  of  the  Commonwealth  and  New  Zealand. 

The  Society  now  includes  12  honorary  and  9  correspond- 
ing members,  65  fellows,  and  2  associates. 
For  some  time  past  the  financial  position  of  the  Society 

has  been  far  from  satisfactory.  Actuated  by  a  desire  to  help 
us  out  of  our  difficulties,  the  President  (Dr.  Verco)  has  very 
kindly  offered  to  give  £1,000  towards  the  formation  of  an  en- 

dowment fund,  provided  that  the  additional  sum  of  .£2,000 
shall  be  first  obtained  elsewhere.  The  Council  hopes  that 
some  help  will  be  forthcoming  to  enable  the  Society  to  take 
advantage  of  this  most  generous  offer. 

The  space  reserved  for  books  and  literature  in  our  present 
quarters  is  hopelessly  inadequate.  The  Government  has  re- 

cently been  approached  with  a  view  of  securing  better  accom- 
modation in  this  respect  for  the  Royal  and  other  local  Socie- 

ties. It  is  hoped  that  something  may  shortly  be  done  in  this 
matter. 
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DONATIONS  TO  THE  IJBRARY 

For  Year  1904-5. 

TRANSACTIONS,  JOURNALS,  REPORTS,  Etc. 

Presented  by  the  respective  Editors,  Soc^eties^  and 
Governments. 

Austria  and  Germany. 

Berlin — Konigl.  Preuss.  Meteor.  Instits.  Bericht,  1903.  Ver- 
offentlichungen  der  Ergebnisse,  1899,  Heft.  Do. 
do.,  der  Niederschlags-Beobachtungen,  M.  and  J. 
U.,  1898.  Abhandlungen  der  .  .  .  Band  2,  Nos. 
3,  4. 

 Konigl.  Preuss.  Akademie  der  Wissenschaften  zu  Ber- 
lin. Sitzungsberichte,  1903,  Nos.  19-40;  1904, 

Nos.  25-55 
 Deutsches  Meieorologisches  Jahrbuch,  1903,  Heft.  2. 
 Berliner  Gesellschaft  fiir  Anthrop.  Ethnol.  und  Ur- 

geschichte,  Zeitschrift  fiir  Ethnologie — Jahr- 
gang,  35,  Heft.  6 ;  do.,  36,  Heft.  3,  4 

 Gesellschaft  fur  Erdkunde,  Zeitscnrift  der,  1902,  No. 
9;  1903,  Nos.  1,  5,  8,  9,  10;  1904,  Nos.  1-8,  10; 
1905,  Nos.  1,  2. 

Fribourg — Berichte  der   Naturforsclienden    Gesellschaft  zu 
Fribourg,  Band  40. 

Gottingen — Konigl.     Gesellschaft     der    Wissenschaften  zu 
Gottingen  Math.  Phys.  Klasse,  1904,  Heft.  1,  2, 
4,  6 :     1905,  Heft,  3  ;     do.  do.,  Geschaftliche 
Mittheilungen,  1904,  Heft  2  ;  1905,  Heft.  1. 

 Nachrichten    von    der    Konigl.    Gesellschaft  der 
Wissen.  und  der  Georg.,  August,  1904,  Heft. 
3,  4,  5. 

Heidelberg — Berichte  uber  Land — und  Forstwirtschaft  m 
Deutschostafrika,  Band  2,  Heft.  4. 

Kiel — Schriften  Naturwissenschaften  Vereins  fiir  Schleswig- 
Holstein,  Band  1-12. 

Miinchen — Sitzungsberichte  der  K.B,  Akademie  der  Wis- 
senschaften zu  Miinchen,  Math.  Phys.  Klasse, 

1905,  Heft.  1.  Abhandlungen  der  do.  do.. 
Band  22,  Abteil.  1,  2. 

Niirnberg — Abhandlungen  Naturhistorischen  Gesellschaft  zu 
Niirnberg,  Band  15,  Heft.  2. 
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Vienna — Kaiserliche  Akademie  der  Wissenschaften  in  Wien 
Sitzung,  der  Math.  Naturwiss.,  1904,  Nos.  10-13, 
19-24;  1905,  Nos.  1-10,  15-17. 

 Do.  do.,  Anzeiger  Math.    ̂ Naturwiss.,    Nos.  25-27, 
1904 ;  1903,  Nos.  2,  3  ;  1904,  Nos.  2-15  ;  1905,  Nos. 
1,  2,  6-9,  Jahrgang,  1904. 

 Arbeiten  des    K.K.    Gradmessungs  Bureau-Astron., 
Band  13. 

 K.  Koniglichen    Zool.-Botanischen    Gesellschaft  in 
Wien,  1903,  Band  53,  Heft.  1-10. 

 Annalen  K.K.  Naturhistorischen  Hof museums.  Band 
18,  Nos.  2,  3,  4  ;  Band  19,  Nos.  1,  2,  3. 

Wiirzburg — Sitzungs.-Berichte  Physikalisch — Medicinischen 
Gesellschaft  zu  Wiirzburg,  1904,  Nos.  1-10. 

Australia  and  New  Zealand. 

Adelaide — Public  Library,  Museum,  and  Art  Gallery,  Annual 
Report,  1903-4. 

 Woods  and  Forest  Department,  Annual  Progress  Re- 
port, 1903-4. 

 Royal    Geographical    Society,    Proceedings,  1903-4, 
vol.  vii. 

  Adelaide  Observatory,    Meteorological  Observations, 
1899,  1900,  and  1901. 

 Department  of  Mines,   Supplement,    1905 ;  Review 
half-year  ending  December,  1904. 

Brisbane — Royal     Society    of     Queensland,  Proceedings, 
vol.  xviii. 

 Department  of  Agriculture,  Botany  Bulletin,  No.  16. 
  Depaitiiient    of  Mines.  Geol.  Survey  Report.  Map  No. 

ioV,  Reports  Nos.  184-195. 
 Department    of    Public   Lands,   North  Queensland 

Ethnography,  Bulletin  No.  7,  1904. 
 Queensland  Museum,  Annals,  No.  6. 

Geelong — Geelong  Naturalist,  Proceedings,    Second  Series, 
vol.  i.,  Nos.  2,  4. 

Melbourne — Victoria  Department  of  Agriculture,  Journal, 
vol.  ii.,  parts  2,  4,  7,  10  ;  vol.  iii.,  parts  1-5. 

 Australasian  Institute  of  Mining  Engineers,  Trans- 
actions, vol.  X. 

  Royal  Society  of  Victoria,  Proceedings,  vol.  xvii., 
parts  1,  2. 

 Mines  and  Water  Supply,  Secretary's  Annual  Re- 
port, 1903. 

 Department  of  Mines,  Geological  Survey,  Bulletin, 
Nos.  14,  15,  17.    Memoirs,  vol.  i.,  part  3. 
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Melbourne— Victorian  Yearbook,  1903. 
 Victorian  Geographical  Journal,  vol.  xxii.,  1904. 
 Victorian  Naturalist,  vol.  xx.,  Nos.  5,  6;  vol.  xxi., 

Nos.  5,  7,  8,  9,  10,  12;  vol.  xxii.,  Nos.  1,  2. 
Hobart — Department  of  Mines,  Progress  Heport,  1904. 
Perth— Department  of  Mines,  Report,  1903,  1904. 

 Geological  Survey,  Bulletin,  Nos.  li-20. 
 W.A.  Mining  Industry,  Standard,  8/12/04. 

Sydney — Department  of  Mines  and  Agriculture,  Geol.  Sur- 
vey, Monograph  No.  13  ;  Memoirs,  vol.  vii.,  part 

4,  etc.;  Records,  vol.  vii.,  part  4  and  Map;  vol. 
viii.,  part  1,  1904. 

 Agricultural  Gazette,  vol.  xv.,  parts  5,  9,  11,  12,  and 
index;  vol.  xvi.,  parts  1,  2,  3,  4,  5,  6,  8,  9,  10. 

 University  Calendar,  1905. 
 Botanic  Gardens. 

 Linnean  Society,  vol.  xxix.,  No.  115  ;  vol.  xxx.,  Nos. 
117,  118,  Supplement,  and  Rules. 

 Australian  Museum,  Nests  and  Eggs  of  Birds  Breed- 
ing in  Australia,  Cat.  1,  vol.  i. 

 Records  do.  do.,  vol.  v..  No.  5  ;  vol.  vi.,  part  1. 
 Forest  Flora  of  New  South  Wales,  vol.  ii.,  parts  2, 

3,  4,  5,  6. 
 Fisheries  of  New  South  Wales,  Report  of  Commis- 

sioners, No.  ii.,  1902. 

 Rabbit  Pest:  Its  Cause  and  Cure,  by  W.  Rodier. 
 Naturalists'  Club,  Memoirs,  Synopsis  of  Fisheries  of New  South  Wales,  Nos,  1  and  2. 

 .atoll  of  Funafuti,  Meteorological  Observations,  Sec- tion 2. 

Wellington— New  Zealand  Mines  Department,  Annual  Re- 
port, Nos.  xxxvi.  and  xxxvii. 

Dunedin — ^ Australasian  Association  for  the  Advancement  of 
Science,  vol.  x.,  1904. 

Belgium  and  Holland. 

Brussels— Societe  Royale  Zoologique  Maiacologique   de  Bel-. 
gique,  Annales  de  la,  tomes  37  and  38. 

 Societe  d'Etudes  Coloniales,  Bulletin,   First  Year, 
No.  12,  December,  1904. 

 Musee  Royal  d'histoire  Naturelle  de  Belgique,  Extrait 
des  Memoir es,  tome  2,  1903. 

 Societe  Entomologique  de  Belgique,  tomes,  46  and  47. 
Liege — Societe  Royale  des  Sciences,  Memoires,  tome  5. 
Batavia — Koninklijke  Natuurkundige  Vereenigen  in  Nederl.- 

India,  Tijdschrift,  D.  63. 
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Canada. 

Montreal — Canadian  Record  of  Science. 
Ottawa — Geological  Survey,  Annual  Report.,  vol.  xiii.,  with 

maps. 
 Palaeontology,  vol.  iii.,  part  3. 
 Department  of  the  Interior,  Altitudes. 

Toronto — ^Canadian  Institute,  Transactions,  vol.  vii.,  part  3. 

iiNGLAND,  Ireland,  and  Scotland. 

London — Britisih  Museum,  Catalogue  of  Lepidoptera,  vols, 
iv.  and  v.  and  plates.  Guide  Books.  Gallery  of 
Birds,  Fossils,  etc.  Natural  History,  Birds, 
vol.  iv. 

 Chemical  Society,  Journal,  Nos.  503-510,  513;  Pro- 
ceedings, vol.  XX.,  Nos.  274,  283-287;  vol.  xxi., 

Nos.  287,  288,  290,  291,  292,  293,  294. 
 Conciiology  Society,  Journal,  vol.  ii.,  Nos.  4,  5,  6. 
 Eutomological    Society    of    London,  Transactions 

1904. 

 Royal  Colonial  Institute,  Proceedings,  vol.  xxxv. 
 ■  Linnean  Society  of  London,  Proceedings,  1904,  List 

of  Members,  1904-5. 
 National  Physical  Laboratory,   Report,    1903,  1904, 

Collected  Researches,  vol.  1. 
 Royal  Society  of  London,  Biological  Science,  Series 

B,  vol.  Ixxvi.,  No.  507.  Yearbook,  1904,  1905. 
Mathematical  and  Physical  Sciences,  Series  A,  vol. 
Ixxiii.,  No.  494;  vol.  Ixxvi.,  No.  A,  507.  Pro- 

ceedings, vol.  Ixxii.,  No.  479 ;  vol.  Ixxiii.,  No. 
495  :  vol.  Ixxiv.,  No.  497,  498,  499,  500,  501,  502, 
603,  504,  505,  506.  Obituary  Notices,  October, 
1904.  Evolution  Committee  Report,  No.  li. 
Sleeping  Sickness  Commission,  Report,  Nos.  v. 
and  vi. 

 Royal  Geographical    Society,    Journal,    vol.  xxiv.. 
No.  3. 

 Royal  Microscopical  Society,  Journal,  1904,  parts  5 
and  6;  1905,  parts  1,  2,  3. 

Liverpool — Biological  Society,  Proceedings  and  Transactions, 
vol.  xviii. 

Manchester — Geological  Society,  Transactions,  vol.  xxv.,  parts 
13,  14,  15. 

 Literary  and   Philosophical    Societiy,  Memoirs, 
vol.  xxv. ;  Proceedings,  vol.  xlix.,  parts  1,  2,  3. 

 Field   Naturalists'  and    Archaeologists'  Society, 
Report  and  Proceedings,  1904. 
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Sunderland— West  Tlendon  House  (Jbservatory,  Variable 
StcOTs,  No.  3. 

Edinburgh— Royal  Physical  Society,  Proceedings,  vol.  xvi., 

pages  1-48.    Sessions,  1903-4  ;  1904-5. 
Belfast— Natural  History  and  Philosophical  Society,  Proceed- 

ings, Sessions  1903-4. 
Cambridge— Philosophical  Society,  Proceedings,  vol.  xiii., 

parts  1,  2. 
Dublin— Royal  Irish  Academy,  Proceedings,  vol.  xxv..  Sec- 

tion A,  Nos.  1,  2,^3  ;  Section  B,  Nos.  1,  2,  3,  5; Section  C,  5,  6,  7,  8,  9,  11.  Transactions,  vol. 
xxxii.,  part  6,  Section  A,  part  1,  Section  C. 

 Royal  Dublin  Society,  Economic  Proceedings,  vol.  1., 
part  5  ;  Scientific  Proceedings,  vol.  x.,  part  2 ; 
Transactions,  vol.  viii.,  parts  6-16.  Index,  vol.  ix., 

part  1. France. 

Caen — Societe  Linneene  de  Normandie,  Bulletin^  Series  5, 
vol.  vii.,  1903. 

Nantes — Societe  des  Sciences  Naturelles  de  Touest  de  ia 
France,  Bulletin,  tome  3,  Series  2 ;  tome  4,  1  2, 
trim. 

Paris — Notes  sur  les  Fourmis  et  les  Guepes,  Charles  Janet; 
parts  3,  10,  14,  15  ;  F.,  22,  23. 

 Societe  Entomologique  de  France,  Bulletin,  1904,  Nos. 
3,  4,  7,  8,  13,  14,  15,  16,  17,  18,  19,  20,  21; 
1905,  Nos.  1-4,  5,  6,  13,  14. 

 Feuille  des  jeunes    Naturalistes,  Nos.  405-408,  410- 
414. 

 Direction  de  I'Agriculture,  Bulletin  No.  12,  Decem- 
ber, 1904. 

Rennes — I'Universite  de  Rennes,  Travaux  ScientiUques,  tome 
3,  1904. 

Italy. 

Florence — Societa  Entomologica  Italiana,  Bulletino  xxxvi., 
tremestri  1,  2,  3. 

^ilan — Societa  Italiana  Geografiche  e  Commerciali,  Bollet- 
tmo.  Anno,  xix.,  face.  17,  18. 

 Societa  Italiana  di  Scienze  Naturali  e  del  Museo  Civico 
di  Storia  Naturale  in  Milano,  vol.  xliii.,  fasc.  3, 
foglio  8|,  fasc.  4,  foglio  9 ;  vol.  xliv.,  fasc.  1, 
foglio  5J. 

Palermo— Italia  Scienze  Naturali  e  Economiche,  Giornale, 
vol.  xxiv.,  1904. 

Pisa — Societa  Toscana  di  Scienze  Naturali  Atti  della  Processi 
Verbali,  vol.  xiii.,  part   5;     Memorie,    vol.  xx. ; 
vol.  xiv.,  Nos.  3-4. 
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India. 

Calcutta — Indian  Museum,  Annual  Report,  1903-4.  Investi- 
gator Dredging,  Decapod  Crustacean,  part  2 ; 

Deep  Sea  Holothurioidea. 
Madras — Government  Museum  Bulletin,  vol.  v..  No.  1. 

Japan. 

Tokyo — Asiatic  Society  of  Japan,  Transactions,  vol.  xxxiii., 

part  1. 
 Imperial  University  of  Tokyo,  College  of  Science, 

Journal,  vol.  xiv. ;  vol.  xvii.,  art.  11;  vol.  xviii., 
art.  3,  8:  vol.  xix.,  art.  1,  3,  4,  6,  7,  14,  15,  16, 
17,  18,  19  ;  vol.  XX.,  art.  3,  4. 

Kyoto — Imperial  University.  College  of  Science  and  Engi- 
neering, vol  i..  No.  2. 

Tokyo — Seismological  Society,  Earthquake  Investigation  Com- 
mittee, Pubs.  Nos.  17,  18,  19,  20. 

Mexico. 

Mexico — Institute  Geologico  de  Mexico  Parergones,  tomo  1, 
Nos.  3,  4,  5,  6,  7. 

 Sociedad  Cientifica,    Memorias   y  revista,   tomo  13, 
Nos.  7,  8;  tomo  18,  No.  6  ;  tomo  19,  Nos.  5-12; 
tomo  20,  Nos.  1-12,  and  calendar. 

Norway  and  Sweden. 

Stockholm— Sweden,  1904. 
 Entomologisk  Tidskrift,  arg.  25,  heft.  1-4. 
 Geologiska  Foreningens  Forhancilingar  Tjugotredje 

Bandet,  26,  1904. 
 Antikvarisk  Tidskrift  for  Sverigi,  vol.  xvii..  No.  3. 

Christiania — Norske  Gradmaalings,  Kommission,   heft.  6. 
 Den   Norsko  Lind   sygelovgivning,  Foreloesninger 

Norwegischen     Meteor     Instituts,  Jahrbuch,. 
1900-3. 

Bergens — Museums,  Aarsberetning,  1903. 
 Aarbog,  1903,  Hefte.  2  ;  1904,  Hefte.  1. 

Upsala — Nova  Acta  Regiae    Societatis  Scientiarum  Upsali-^ 
ensis,  vol.  xx.,  2. 

Stavanger— Museum,  Aarshefte,  1902,  13de  aar,  1903,  14th 
aar. 

Russia. 

Kiew — Societe  des  Naturalistes,  Memoires,  tome  19. 
Moscow — Societe  Imperiale  des  JN  aturalistes,  Memoires,  tome 

16,  liv.  3,  4;  Bulletin,  Nos.  3;  4,  1901;  No.  4, 
1903;  1904,  2,  3,  4. 
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"St.  Petersburg — Societe  Imperiale  Mineralogique  Verhand- 
hmgen,  band.  41,  D.  Lisb.  ;  Second  Series, 
band.  22. 

 Comite  Geologique,  Memoirs,  vol.  xiii.,  No.  4, 
et  dern.  ;  vol.  xix.,  No.  2,  et  dern.  Bulle- 

tins, vol.  xxii.,  Nos.  1,  3,  5-10. 
 Russisch,    Kaiserlichen    Mineralogischen  Ge- 

sellschaft,  Verhandlungen,  band.  22,  1. 
 Academie  Imperiale   des  Sciences,  Memoires, 

vol.  xiii.,  No.  6;  vol.  xiv.,  Nos.  1-4,  6-10; 
vol.  XV.,  Nos.  1-11  :  vol  xvi.,  Nos.  1,  2,  3. 

Switzerland. 

Geneva — Societe  de  Physique  et  de  Histoire  Naturelle, 
Compte-rendu  des  Seances,  xxi.,  1904. 

Lausanne — Societe  Vaudoise  des  Sciences  Naturelles  Bulle- 
tin, vol.  xxxviii.,  J^^o.  144;  vol.  xxxix.  No.  148; 

vol.  xL,  Nos.  150,  151. 
Neuchatel — Societe  Neuchateloise  des  Sciences  Naturelles 

Bulletin,  vol.  xxvm.,  1900. 

South  and  Central  America. 

Lima — Cuerpo  de  Ingenieros  de  Minas   del    Peru,  Boletin, 
Nos.  2,  5,  10,  12,  14,  15,  16,  17,  18,  19. 

Monte  Video — Museo  Nacional  Anales   2   Entrega,  tomo  2 
(continued)  ;  Hist.  Phil.,  tomo  1,  tomo  4. 

Rio  Janeiro — Observatorio  do.,  Boletin  Mensal,  Jan.  a  Set- 
embro,  de  1904;  Annerario,  1904. 

Sao  Paulo — Revista  do  Museu  Paulista  Publicada,  vol.  vi., 
1904. 

 Revista  da  Sociedade  Scientifica  de  Sao  Pauio, 
No.  1,  Junho,  1905. 

South  Africa. 

Albany — Museum,  Records,  vol.  i.,  parts  3,  4. 
Cape  Town — South  African  Association  for  the  Advance- 

ment of  Science,  Report,  1904. 

— •  South  African  Philosophical  Society,  Transac- 
tions, vol.  XV.,  parts  2,  3,  4;  vol.  xvi.,  part« 

1,  vol.  xiii. 

 South  African  Museum,  Annals,  vol.  iii.,  parts 
6,  7,  8,  9;  vol.  iv.,  part  6. 

Natal — South  African  Surveyor-General's  Department,  Re- 
port 2. 
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United  States  of  America. 

Boston — Society  of  Natural  History,  Memoirs,  vol  v.,  Noa. 
10,  11;  vol.  vi..  No.  1;  Proceedings,  vol.  xxxi.^ 
Nos.  2,  3,  5,  6,  7. 

 American  Academy  of  Arte  and  Sciences,  Pro- 
ceedings, vol.  xxxix.,  Nos.  5-21,  24;  vol.  xL, 

Nos.  1-11,  15-17. 

Berkeley — University  of    California    Publications,  Botany, 
vol.  i.,  pp.  165-418,  parts  17-27;   vol.  ii.,  pp. 
1-90.       Zoology,  vol.  i..  No.  3,  pp.  115-156, 
parts  12-13,  No.  8,  pp.  269-286,  parts  24,  25  ; 
vol.  ii.,  Nos.  1,  2,  pp.  1-51,  part  1;  vol.  ii., 
No.  3,  pp.  51-112,  parts  2,  3, 

Baltimore — John    Plopkins     University,     Maryland  Geol. 
Survey,  Miocene,  text  and  plates;  Circulars,. 
1904,  Nos.  2,  3,  5,  7,  8;  1905,  No.  1;  History 
and  Political  Science  Studies,  Series  22,  Nos. 
1-12;  do.,  23,  Nos.  1,  2. 

 American  Chemical  Journal,  vol.  xxix.,  Nos.  3-6 ; 
vol.  XXX.,  Nos.  1-6;  vol.  xxxi.,  Nos.  1-6;  vol. 
xxxii.,  Nos.  1-6;  vol.  xxxiii. ,  Nos.  1,  2. 

Cambridge — Museum  of  Comparative  Zoology,  Harvard  Col- 
lege,   the   Report,    1903-4;    Bulletin  Geol. 

Series,  vol.  vi.,  Nos.  4  and  6  ;  Bulletins,  vol. 
xlii. ;  vol.  xliv. ;  vol.  xlv.,  No.  4 ;   vol.  xlvi.,. 
Nos.  2,  3,  4;  vol.  xlvii. 

Chicago— Field  Columbian  Museum,  Report,  vol.  ii.,  No.  3  ; 
Zoological  Series,  vol.  iii.,  Nos.  12-16;  vol.  iv., 
Nos.  1,  2;  Botanical  Series,  vol.  iii.,  No.  2; 

Geological  Series,  vol.  ii..  No.  5  ;  Anthropological 
Series,  vol.  ii.,  No.  6:  vol.  iii.,  No.  4;  vols,  iv., 
v.,  vi..  No.  1;  vol.  vii.,  i\o.  1. 

 University  of  Chicago,  President's  Report,  Publi- cations of  Members. 

Champaign — Illinois  State  Laboratory  of   Natural  History, 
Bulletin,  vol.  i.,  No.  3;  vol.  vi.  and  index; 
vol.  vii.,  Nos.  1-3. 

Gran\  ille— Scientific  Laboratories,  Denison  University  Bulle- 
tin, vol.  xii.,  Nos.  9,  10,  11,  and  index. 

Indianapolis — Indiana    Academy    of   Science,  Proceedings, 
1902-3. 

Lawrence — ^iLansas   University,    Science    Bulletin,    vol.  ii., 
Nos.  1-9  ;  vol.  iv.,  No.  9. 

Massachusetts — Tufts  College  Studies,  No.  8. 
New  York — Public  Library,  Bulletin,  vol.  vii.,  No.  9;  vol.. 

viii.,  Nos.  5,  9-12  ;  vol.  ix.,  Nos.  1-4. 
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New  York  Exporinicntal  Medicine,  the  Rockefeller  Institute 
for  Medical  Research,  sample  copy ,  vol.  vii., 
No.  1. 

 American  Museum,  Journal,  vol.  i.,  Nos.  1  I'i  ; 
vol.  ii.,  Nos.  1-9  ;  vol.  iii.,  Nos.  1-5  ;  vol.  iv., 
Nos  1,  2,  4  :  vol.  v.,  Nos.  1,  2,  3. 

 American  Museum  of  Natural  II istory ,  Bulletin, 
vols,  xiv.,  XV.,  xvi.,  xvii.,  xviii..  xix.,  xx.,  : 
Memoirs,  vol.  iii.,  part  3;  Geol.  Fossils',  vol. 
i.,  })arts  1-8:  Whole  Series,  vol.  iii.,  part  2  ; 
vol.  iv.,  parts  1-4  ;  vol.  v.,  parts  1,  2  ;  vol. 
vi.  ;  vol.  vii.,  part  1.  Annual  Report  of  Pre- 

sident, 1893-1902,  1903.  Guide  Leaflet^s,  Nos. 
3,  9,  12.  Memoirs,  Anthropology,  vol.  ii., 
1-6  :  vol.  iii.,  part  1. 

 Academy  of  Sciences,  Annals,  vol.  xiv.,  parts  3, 
4  ;  vol.  XV.,  parts  2,  3  ;  vol.  xvi.,  part  1.  Me 
moirs,  vol.  ii.,  part  4,  1905. 

 —  American    Mathematical   Society,  Transactions. 
vols,  i.-v.,  1900-4,  index. 

 American   Geographical    Society,   Bulletin,  vol. 
xxxvi..  No.  iO. 

Brooklyn — Cold  Spring  Harbour  Monographs,  Nos.  1,  2,  3. 
 The  Museum  of  the  Brooklyn  Institute  of  Arts  and 

Science,  vol.  i.,  Nos.  1,  3,  5,  6. 
Oberlin — Wilson  Bulletin,  Oberlin  College  Library,  Nos.  47, 

48,  49. 
Philadelphia — Zoological  Society,  Annual  Report,  No.  33. 

 ■  Academy  of  Natural  Sciences,  Proceedings,  vol. 
liv.,  part  1  :  vol.  Iv.,  parts  2,  3  ;  vol.  Ivi.,  parts 
2,  3. 

 American    Philosophical    Society,  Proceedings, 
vol.  xlii..  No.  174:  vol.  xliii.,  Nos.  175,  176, 
177,  178  :  Transactions,  vol.  xxi.,  new  series, 

part  1. 
Sacramento — University  of  California,  Pubs.  Collesfe  of  Agri- 

culture^ Bulletin,  Nos.  162/3/4:  Twenty- 
second  Annual  Report. 

Sa-n  Francisco — Californian  Academy  of  Science,  Memoirs, 
vol.  iv.,  T.  and  Index,  vol.  ii.  :  Occasional 
Papers,  Constitution,  and  By-laws :  Math. 
Phys.  Proceedings,  Third  Series,  vol.  i.. 
No.  8  :  Geology,  vol.  i.,  No.  10  :  Botany, 
vol.  ii..  No.  11  :  T.  and  Index,  vols.  i.  and 
ii..  Zoology,  vol.  iii.,  Nos.  7-13  :  Title  and 
Index,  vols.  i.  and  ii. 
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St.  Louis — Botanical  Gardens.  Annual  Report,  No.  15,  1903. 
 The  Academy  of  Science,  vol.  xii.,  Nos.  9,  10  ;  vol. 

xiii.,  Nos.  1-9;  vol.  xiv.,  Nos.  1-6. 
Washington — Smithsonian  Institution,  United  States  Na- 

tional Mu&eum,  Bulletins  Nos.  50,  part  3, 
No.  52  ;  Proceeding's,  vol.  xxvii. :  Contribu- 

tions, C.N.H.,  vol.  9  ;  Annual  Report,  1902  ; 
Annual  Report  of  Board  of  Regents,  1903. 

 Academy  of  Sciences,   Proceedings,    vol.  vi., 

pp.  1-481.  Carnegie  Institution,  Yearbook,  No.  2,  1903. 
 —  United    States    Geological  Survey,  Directors' 

Annual  Report,  Department  of  the  Interior, 
Twenty-fourth  Annual  Report ;  Mono- 

graphs, vols.  xlv.  and  xlvi.  ;  Mineral  Re- 
sources, 1902-3  ;  Professional  Papers,  Series 

H,  Forestry,  230,  231,  232;  Series  B  and 
D,  Underground  Water,  No.  17  ;  Series 
C,  Systematic  Geology  and  Palaeontology, 
Nos.  16  anc.  19  :  Series  D,  E,  No.  18  ;  Series 
A,  B,  Geology,  Nos.  11,  12,  20,  21,  24,  25, 
26,  27  ;  Department  of  the  Interior,  Bulle- 

tin, Nos.  208,  218-242,  244-246,  248-250, 
252,  253,  255,  258-261,  264  ;  Water  Supply 
and  Irrigation  Papers,  Nos  88-118. 

 Department  of  Agriculture,  Yearbook,  1904. 
Urbana — Illinois  State  Laboratory  of  Natural  History, 

Bulletin    No  7,  article  4. 
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1883.  ̂ Stirling,  James,  Meioourne,  Victoria. 1893.    Stretton,  W.  G.,  Palmerston,  N.T. 
1905.    Thomson,  G.  M.,  F.L.S.,  F.C.S.,  Dunedin,  New  Zealand. 

Fellows. 

1895.  *AsHBY,  Edwin,  Royal  Exchange,  Adelaide. 
1902.  *Baker,  W.  H.,  Glen  Osmond  road,  Parkside. 
1901.  ̂ Basedow,  Herbert,  Kent  Town. 
1887.  *Blackburn,  Rev.  Thomas,  B.A.,  Woodville. 
1886.  *Bragg,  W\  H.,  M.A.,  Prof,  of  Mathematics,  Univereity  of Adelaide,  S.A. 
1905.    Brookman,  George,  North  Gilberton. 
1883.  *Brown,  H.  Y.  L.,  jj\G.S.,  Gov.  Geologist,  Adelaide. 
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1882.  Browne,  L.  G.,  Davenport  Chambers,  Currie  street,  Ade- 
laide, S.A. 

1899.    Browne,  T.  L.,  Marlborough  Chambers,  Adelaide. 
1893.    Brummitt,  Robert,  M.R.C.S.,  Gilberton. 
1904.    Brunskill,  George,  Rotorua,  Auckland,  New  Zealand. 
1904.    Christie,  William,  Adelaide. 
1879.  *CLELANp,  W.  L.    M.B.,  Ch.M.,  J. P.,    Colonial  Surgeon, Resident  Medical  Offider  Parkside  Lunatic  Asylum,  Lee- 

turer  in  Materia  Medica,  University  of  Adelaide. 
1895.  Cleland,  John  B.,  M.D.,  Adelaide. 
1876.  (l)  Cooke,  Ebenezer,  Commissioner  of  Audit,  Adelaide. 
1887.  *DixoN,  Samuel,  Bath  street,  New  Glenelg. 1902.    Edqi  ist,  a.  G.,  Hindmarsh. 
1886.    Fi>K.\iiNG,  David,  Barnard  .street,  North  Adelaide. 
1904.    Gahtrell,  Jas.,  Burnsidle. 
1904.    Gordon,  David,  Gawler  place,  Adelaide. 
1880.  *GoYDER,  George,  A.M.,  F.C.S.,  Analyst  and  Assayer,  Ade- laide. 
1896.  Greenway,  Thos.  J.,  Adelaide. 
1904.  Griffith,  H.,  Hurtle  square,  Adelaide 
1896.  Hawker,  E.  W.,  F.C.S.,  Adelaide. 
1899.  *HiGGiN,  A.  J.,  Assistant  Lecturer  on  Chemistry,  University of  Adelaide. 
1891.  *Holtze,  Maurice,  F.L.S.  Director  Botanic  Gardens,  Ade- laide. 

1883.  *HowCHiN,   Walter,   F.G.S.,   Lecturer    on   Geology  aaid Palaeontology,  University,  Adelaide. 
1902.    Iliffe,  Jas.  Drinkwater,  B.Sc,  Prince   Alfred  College, 

Kent  Town. 
1893.    James,  Thomas,  M.R.C.S.,  Moonta. 
1902.    Jeffreys,  Geo.,  Gilbert  Place,  Adelaide. 
1900.  *JoHNOOCK,  Chas.  F.,  Morphett  Vale. 
]898.  *KocH,  Max,  Port  Pirie. 
1897,  *Lea,  a.  M.,  Gov.  Entomologist,  Hohart,  Tasmania. 
1884.  Lendon,  a.  a.,  M.D.  (Lond.),  M.R.C.S.,  Lecturer  on  For- 

ensic Medicine  and  on  Chemical  Medicine,  University 
and  Hon.  Physician,  Children's  Hospital,  North  terrace, Adelaide. 

1856.  *Lloyd,  J.  S.,  Alma  Chambers,  Adelaide. 
1888.  *LowER,  Oswald  B.,  Broken  Hill,  New  South  Wales. 1905.  Mawson,  Douglas,  B.Sc,  B.E.,  University.  Adelaide. 
1874.    Mayo,  Geo.  G.,  C.E.,  Tatham  street,  Adelaide. 
1897.  *Morgan,  a.  M:,  M.B.,  Ch.B.,  Angas  street,  Adelaide. 1884.  Munton,  H.  S.,  North  terrace,  Adelaide. 
1859.  (l)  Murray,  David.  Adelaidle. 
1883.    Phillipps,  W.  H.,  Adelaide. 
1886.    Poole,  W.  B.,  Savings  Bank,  Adelaide, 
1904.  Reissmann,     Charles,    M.A.,    M.D.     (Cantab.).  B.So. 

(Lond.),  etc.,  Adelaide. 
1885.  *Rennie,  Edward  H.,  M.A.,  D  Sc.  (Lond.),  F.C.S..  Profes- 

sor of  Chemistry,  University  of  Adelaide. 
1905.  Rogers,  R.  S.,  M.A.,  M.D.,  Flinders  Street,  Adelaide. 
1869.  *Rutt,  Walter,  Chief  Assistant  Engineer,  Adelaide. 
1891.    Selway,  W.  H.,  Treasury,  Adelaide. 
1893.    SiMSON,  Augustus,  Launceston,  Tasmania. 
1857.  *Smeaton,  Thomas  D..  Mount  Lofty. 
1900.    Smeaton,  Stirling,  B.A.,  C.E.,  Engineer-in-Chiefs  Oflace, Adelaide. 
1871.    Smith,  Robert  Bark,  Adelaide. 
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1881.  *Stiiilinc.,  Kdwaiu)  C,  C.M.G.,  M.A.,  M.D.,  F.R.S., 
b'.K.C.S.,  I^iol'os.sor  ol  Physiology ,  University  of  Ado- laid-e,  Director  ol  8. A.  Museum. 

l\m.    Taylor,  William,  St.  xViidrews,  North  Adelaide. 
1880.  *Teppkh,  J.  G.  O.,  F.L.S.,  Entomologist,  S.A.  Museum. 

[Corresponding;  Member,  1878 J 
1897.  *Touii,  W.  G.,  LL.D.,  M.A.,  B.C.L.,  Brighton. 
1894.  *TrKNEii,  A.  Jei'feris,  M.D.^  Brisbane,  Queensland. 
190'i.  Vandknhkrgii,  W.  J.,  Jiarrister  and  Solicitor,  J. P.,  Ade- laide. 
1889.  Vahdon,  Hon.  Joskph,  M.L.C.,  J. P.,  Gresham  Street, 

Adelaide. 
1878.  *Vkr(o.  Joseph  C,  ]VI.D.,  F.R.C.S.,  Lecturer  on  the  Prin- 

ciples and  Practice  of  Medicine  and  Therapeutics,  Uni- versity of  Adelaide. 
1883.  Wainwright,  E.  H.,  B.Sc.  (Lond.),  St.  Peter's  College, Hackney,  Adelaide. 
1878.    Ware,  W.  L.,  J. P.,  Adelaide. 
1859.  Way.  Risrlit  Hon.  Sir  Saafuel  James,  Bart.,  P.C..  D.C.L., 

Chief  Justice  and  Lieutenant-Governor  of  South  Aus- 
tralia, Adelaide. 

1904.    Whitbread,  Ho^yARD,  Currie  street,  Adelaide. 
1902.  *WooL^^ouGH,  Walter  George,  D.Sc,  F.G.S.,  University, Sydney. 

1886.  Zietz,  a."  H.  C,  F.L.S.,  C.M.Z.S.,^  Assistant  Direofcor, South  Australian  Museum,  Adelaide. 
Associates. 

1901.    CoLLisoN,  Edith,  B.Sc,  Medindie. 
1904.  Robinson,  Mrs.  H.  K.,  "Las  Conchas,"  Largs.  South  Aus- tralia . 
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APPENDICES. 

FIELD  NATURALISTS'  SECTION 
OF  THE 

^ogal  Scrutg  nf  Sout^  Australia  (|ncov])orattb)» 

TWENTY-SECOND  ANNUAL  REPORT  OF  THE 
COMMITTEE. 

For  the  Year  Ending  September  30,  1905. 

Last  October  the  Field  Naturalists'  Section  of  the  Roj^al 
Society  celebrated  the  twenty-first  anniversary  of  its  incep- 

tion. The  function  was  highly  successful,  but  amidst  the 
congratulations  there  was  an  element  of  regret  from  the  fact 
that  the  Society  was  about  to  lose  the  services  of  its  inde- 

fatigable Hon.  Secretary  (Mr,  W.  H.  Selway),  owing  to  liis 
projected  departure  for  England. 

The  same  number  of  evening  meetings  and  excursions 
have  been  held  as  last  year,  and  the  members  maintained  an 
equal  interest,  both  at  the  meetings  and  in  the  field  work. 

Last  year's  attendance  was  a  decided  improvement  on  the 
previous  year's,  and  this  has  been  maintained. 

The  meetings  held  during  the  season  were  as  follows :  — 
1904. 

October  19.  Conversazione,  Twenty-first  Anniversary. 
November  29.  Last  evening  meeting  for  the  season.  Scien- 

tific results  of  three  days'  excursion  to  Blumberg. 
1905. 

April  18.  Paper  by  Miss  E.  Benham,  "Some  Changes  in Vegetable  Cells  Connected  with  the  Formation  of  the 

Embryo."  Resignation  of  Mr.  W.  H.  Selway  as  Hon. 
Secretary,  presenta-tion  to  him,  and  election  of  Mr.  E. 
H.  Lock  to  the  position. 

May  16.  ''Geological  Notes,"  by  Mr.  Douglas  Mawson,  B.Sc, 
B.E. ;  "Microscopical  Notes,"  by  Mr.  E.  J.  Bradley. 

June  20.  Discussion  on  subject  of  Chairman's  annual  ad- 
dress, "Animal  Instinct  or  Reason,"  by  Mr.  E.  H.  Lock. 

July  18.  "A  Visit  to  Tuggerah  Lakes,"  by  Mr.  J.  W.  Mellor. 
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August  15.  "Visit  to  Tasmania,"  by  Mr.  F.  R.  Zietz  and  Mr. J.  W.  Mellor. 
September  19.  Annual  meeting. 

The  subjeets  under  discussion  were  of  the  usual  scien- 
tific order,  but  rather  more  of  the  educational  element  than 

during  the  previous  year.  This  phase  of  work  is  to  be  com- 
mended. Miss  Benham's  paper  upon  "Vegetable  Cells,"  with 

illustrative  diagrams,  was  distinctly  educational  in  character, 

and  the  same  remark  applies  to  the  address  upon  "Geologi- 
cal Observations,"  by  Mr.  Douglas  Mawson.  Mr.  J.  W. 

Mellor  and  Mr.  F.  R.  Zietz  were  good  enough  to  give  mem- 
bers a  glimpse  of  the  "Tuggerah  Lakes"  and  of  various  places 

in  Tasmania.  Both  of  these  addresses  were  exceedingly  in- 
teresting, and  on  the  subject  of  ornithology  very  instructive. 

An  evening  was  devoted  to  the  scientific  results  of  the 

three  days'  excursion  to  Blumberg,  when  Mr.  A.  Zietz  dealt 
with  the  bird  life;  Mr.  Griflath,  Coleoptera;  Mr.  J.  G.  O. 
Tepper,  botany ;  Mr.  S.  Smeaton,  geology.  Mr.  E.  H.  Lock 
introduced  a  discussion  on  "Animal  Instinct  or  Reason."  The 
subject  was  a  new  form  of  study  at  the  meetings,  and  proved 
interesting. 

The  conversazione  to  celebrate  the  twenty-first  anniver- 
sary of  the  Section  was  a  great  success.  The  exhibition  of 

natural  history  specimens  would  have  done  credit  to  a 
museum,  and  the  regret  was  expressed  that  it  could  not  be 
on  view  for  more  than  one  evening.  It  demonstrated  the 
fact  that  the  members  of  the  Section  have  been  doing  a 
great  amount  of  work  in  making  private  collections. 

A  very  instructive  and  interesting  feature  of  the  even- 
ing meetings  has  always  been  the  exhibits.  These  have  not 

been  so  numerous  as  at  some  of  the  meetings  of  previous 
years,  and  it  is  hoped  that  members  will  not  allow  this  prac- 

tice to  lose  its  interest.  Perhaps  the  most  striking  feature 
of  exhibits  has  been  the  keen  interest  taken  in  the  collec- 

tion of  orchids.  The  Chairman  of  the  Section  has  created 
quite  a  new  enthusiasm  in  this  branch  of  botanical  study. 
His  explorations  in  field  work,  ably  assisted  by  Mrs.  Rogers, 
have  resulted  in  a  splendid  collection,  taken  at  all  times  of  the 
year,  and  the  members  will  congratulate  them  upon 
having  added  three  species  not  previously  recorded  by 
the  Section,  and  one  apparently  not  recorded  at  all  in  Aus- 

tralia. In  the  same  direction,  note  must  also  be  made  of  the 
records  of  Mr  E.  Ashby,  who  has  from  time  to  time  sent  in 
specimens  and  records  of  orchids  as  they  appeared  in  the 
vicinity  of  Blackwood. 
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The  field  excursions  were  as  follows :  — 

1904.  '  . 
Oct.    1.  Gandy's  Gully. 
Oct.  15.  Typical  orchard,  Mylor. 
Oct.  29.  National  Park. 
Nov.  12.  Blumberg  (three  days). 

Dec.  17.  Last  excursion  for  the  season,  Norton's  Summit. 
1905. 

Feb.  18.  Dredging  excursion,  Port  River. 
June  3.  Blackwood  (Viaducts). 
June  17.  Belair  (National  Park). 
July  15.  Black  Hill. 
Aug.  12.  Teatree  Gully. 

Sep.  1  Scott's  Creek  (three  days'  camp). 
Sep.  23.  Coromandel  Valley. 

The  excursion  to  Gandy's  Gully  was  a  new  field  for  ex- 
ploration, and  the  record  shows  that  while  it  would  seem 

difficult  to  find  new  places  for  excursions,  there  are  yet  a 
number  of  places  not  yet  visited  that  would  well  repay  the 
trouble  of  finding  them. 

The  Typical  Orchard  at  Mylor  was  revisited  after  a  lapse 
of  some  two  years,  and  the  object  lesson  of  fruit  culture  here 
was  well  demonstrated. 

National  Park  was  twice  visited,  and,  although  well 
known  to  most  of  the  members,  it  was  found  that  this  ground 
is  by  no  means  exhausted. 

The  annual  three  days'  excursion  in  November  was  held 
this  year  again  at  Blumberg.  The  same  hospitality  that  was 
extended  to  the  Section  on  a  previous  visit  was  again  heartily 
given  by  cue  residents,  and  a  new  programme  having  been 
laid  out  for  excursions,  the  engagement  was  highly  successful 
and  enjoyable. 

The  Port  River  was  again  visited,  and  the  results  to  the 
Microscopists  were  successful,  while  an  additional  interest  was 
realised  in  noting  the  progress  of  the  construction  of  the 
Outer  Harbour. 

Blackwood  is  regarded  as  the  most  prolific  field  for 
botanical  collecting,  and  this  year  an  excursion  to  the  neigh- 

bourhood of  the  Railway  Viaducts  proved  a  new  source  of 
interest  to  those  attending. 

Blackliill  and  Teatree  Gully  are  both  well  known  to  the 
members  ;  but  they  never  fail  to  produce  something  worth  the 
effort  of  exploring.  Both  places  were  visited,  and  also  the 

vicinity  of  Norton's  Summit.  The  latter,  however,  was  more 
in  the  nature  of  a  picnic  to  close  the  list  for  1904. 

On  the  1st  of  September  the  members  ventured  upon  a 

new  departure  in  arranging  a  three  days'  Camp  at  Scott's 
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Creek,  which  had  not  been  previously  visited  by  the  Section. 
The  result  of  this  experiment  is  best  surniiied  up  in  the  wish 

expressed  by  several  members  'that  arraiigenietits  should  be made  for  another  excursion  in  November  of  a  similar  char- 
acter."   The  matter  is  now  under  consideration. 

Next  Saturday  the  vicinity  of  Sturt  River  at  Coroman- 
del  Valley  will  be  visited,  to  complete  the  list  of  twelve  ex- 

cursions for  the  year  under  review. 
It  is  very  gratifying  to  note  that,  during  the  year,  seven- 
teen names  have  been  added  to  the  list  of  membership. 
It  is  a  coincidence,  that,  in  April  of  1904,  the  Chairman 

(Dr.  E.  Angas  Johnson)  resigned  his  position  to  make  a  vid't 
to  England.  In  the  same  month  of  the  following  year  (1905) 
the  Secretary  resigned  for  the  same  purpose.  Both  vacan- 

cies were  filled  by  Mr.  Lock,  which  may  also  be  regarded  as 
an  unusual  circumstance.  In  the  resignation  of  Mr.  Sel- 
way  the  Section  was  deprived  of  the  services  of  the  most 
indefatigable  worker  the  Section  had  ever  had,  and  his  ser- 

vices were  appropriately  acknowledged  by  a  suitable  presenta- 
tion of  a  Floral  Address. 

SEVENTEENTH  ANNUAL  REPORT  OF  THE  NATIVE 
FAUNA  AND  FLORA  PROTECTION  COMMITTEE 

OF  THE  FIELD  NATURALISTS'  SECTION  OF  THE 
ROYAL  SOCIETY  OF  SOUTH  AUSTRALIA,  FOR 
THE  YEAR  ENDING  SEPTEMBER,  1905. 

At  a  meeting  of  the  Committee,  held  in  November  last, 
on  the  occasion  of  the  retirement  of  their  Chairman  from  the 
Commissionership  of  the  National  Park,  a  resolution  was 

passed,  as  follows: — ''That  the  Committee  exceedingly  regret 
the  resignation  of  Mr.  Dixon  as  a,  Commissioner  of  the  Na- 

tional Park,  and  wish  to  place  on  record  their  appreciation 
of  the  able  manner  in  which  he  has  represented  them  while 

upon  the  Board."  It  was  at  the  same  time  decided  that  Mr. 
Ashby  should  be  recommended  for  appointment  in  his  place. 
This  suggestion  was  sent  on  to  the  authorities,  but  without 
avail,  another  gentleman  being  appointed.  The  Committee 
therefore,  have  now  no  representative  upon  tne  Board.  As 
it  was  through  the  persistent  exertions  of  the  Committee  that 
the  National  Park  was  established,  they  consider  that  they 
have  a  good  claim  to  representation,  and  they  are  further 
strongly  of  opinion  that  at  least  one  Commissioner  should  be 
a  naturalist. 

An  application  having  been  made  for  a  lease  of  the  Cape 
Borda  Lighthouse  Reserve  for  a  cattle  station,  the  Secretary 
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to  the  Marine  Board  courteously  wrote,  asking  whether  any 
reason  could  be  adduced  why,  in  the  interests  of  the  fauna, 
it  should  not  be  granted.  On  the  Committee  representing  to 
the  Marine  Board  the  desirability  of  protecting  the  indige- 

nous kangaroos  and  wallabies  on  the  reserve,  the  application 
was  refused. 

Referring  to  the  resolution  passed  by  the  International 

Ornithologists'  Congress  recently  held  in  London — 'The 
Congress  appeals  most  strongly  to  the  Government  of  the 
Commonwealth  of  Australia  to  pass  legislation  to  prevent 
the  wholesale  destruction  of  penguins  and  all  those  birds  boiled 
down  for  oil  in  the  lands  under  its  rule  " — -a  letter  has  been 
received  from  the  down  Lands  Office,  seeking  information  as 
to  whether  further  protection  to  these  birds  is  desirable  in 
South  Australia.  The  Committee  recommend  that  instruc- 

tions should  be  given  to  the  lighthouse-keepers  at  various  sta- 
tions, and  especially  at  the  Neptune  Islands,  to  as  far  as  pos- 

sible prevent  the  destruction  of  penguins,  mutton  birds,  -^nd 
all  other  birds  during  their  respective  close  seasons,  and  that 
the  police  in  outlying  districts  should  also  be  specially  directea 
to  enforce  the  observance  of  the  Birds'  Protection  Act. 

Saml.  Dixon,  Chairman. 

Adelaide,  September  19,  1905. 
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MALACOLOGICAL  SECTION 
OF  THE 

§loual  Socuty  of  South  Slustnilm  ( JncorporatebL 

ANNUAL  REPORT  FOR  1904-5. 

The  Committee  has  to  report  that  there  are  now  thirteen 
members  of  the  Section.  During  the  past  year  eleven  meet- 

ings were  held,  at  which  the  average  attendance  was  seven. 
Steady  progress  has  been  made  in  the  routine  work  of 

revising  the  census  of  South  Australian  gastropods,  and, 

following  Zittel's  classihcation,  all  the  species  have  been 
dealt  with,  from  the  trochidcB  to  the  naticidce.  In  addi- 

tion, four  papers  have  been  contributed  to  the  transactions 
of  the  Royal  Society — two  by  Dr.  J.  C.  Verco,  entitled 
"Notes  on  South  Australian  Marine  MoUusca,  with  Des- 

criptions of  New  Species,  parts  i.  and  ii.''  ;  one  by  Mr.  H. 
Basedow,  in  collaboration  with  Mr.  C.  Hedley,  "South  Aus- 

tralian Nudibranchs,  and  an  Enumeration  of  the  known 

Australian  Species'' ;  and  another  by  Mr.  H.  Basedow  on 
"New  Species  of  South  Australian  Lamellaria  and  Caledoni- 
ella." 

The  following  is  a  copy  of  the  balance  sheet :  — 

Receipts  and  Expenditure  for  1904-5. 

Receipts. 
Dr.  £  B.  d. 

To  balance  brought  forward        ...        ...        ...  0  6  3 
"   Subscriptions    1  10  0 

Grant  from  Royal  Society     ...        ...        ...  1  0  0 

£2  16  3 

Expenditure. 
Cr.  £    s.  d. 

By  Postages  and  Sundries    ...       ...    0  14  1 
"  Honorarium  to  Caretaker  for  1904  and  1905  1  0  0 
"  Balance  in   hand   1    2  2 

£2  16  3 

R.  J.  M.  Cltjcas,  Hon.  Secretary  and  Treasurer. 
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MICROSCOPICAL  SECTION 

OF  THE 

ANNUAL  REPORT  FOR  1904-5. 

Chairman — D.  Fleming. 
Committee — W.  B.  Poole,  D.  Gordon,  W.  Fuller. 
Hon.  Secretary — E.  J.  Bradley,  Dover  Street,  Malvern. 

The  second  year's  work  of  the  Section  has  been  successful 
in  promoting  the  objects  contemplated,  viz.,  the  encourage- 

ment of  nxicroscopical  research  as  a  means  of  intelligent  re- 
creation. Satisfaction  is  felt  at  the  action  of  the  Council  of 

the  Adelaide  University  in  establishing,  at  the  request  of  Mr. 
Gordon  and  a  number  of  our  members,  a  class  for  the  study  of 
microscopical  technique.  The  average  attendance  at  the  even- 

ing meetings  has  been  15,  whilst  the  total  number  of  members 
on  the  roll  at  present  is  43. 

The  following  meetings  and  excursions  have  been  held 
during  the  session  :  — 

September  27,  1904 — Annual  general  meeting. 
October  22 — Excursion  to  Port  docks  and  swamps. 
October  25 — Paper  on  'Toraminifera,"  by  Mr.  E.  J. Bradley. 

November  22 — Paper  on  "Nodules  on  Roots  of  Legumes," 
by  Mr.  W.  B.  Poole. 

February  18,  1905 — Dredging  excursion  to  Port  River 
and  Outer  Harbour. 

March  28 — Paper  on  "Some  Changes  in  Vegetable  Cells 
in  Connection  with  the  Formation  of  the  Embryo,"  by  Miss Benham. 

April  25 — Examination  of  live  material  obtained  from 
the  River  Murray  by  the  Boys'  Field  Club. 

May  23 — Examination  of  Mr.  G.  Crase's  collection  of  show 
objects. 

June  29 — Mr.  S.  Smeaton,  B.A.,  gave  an  explanation  of 
the  "Functions  of  Hairs  of  Plants"  and  "Lori  of  Ferns,"  and 
exhibited  a  large  collection  prepared  by  Mr.  T.  D.  Smeaton. 
Mr.  W.  p.  Dollman  gave  a  practical  demonstration  of  "Micro- 
photography." 

July  25 — Question  Box  Evening — Mr.  E.  J.  Bradley 
gave  an  exhibition  of  slides  illustrating  the  "External  Ana- 

tomy of  the  Honey  Bee." 
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August  19 — Excursion  to  ponds  at  Blackwood. 
i^.  ugust  22 — Mr.  W.  B.  Poole  gave  a  demonstration  and 

paper  on  ''Cutting,  Staining,  and  Mounting  Plant  Sections," 
with  an  explanation  of  the  structure  of  plant  stems. 

September  23 — Excursion  to  ponds  at  the  Black  Road, 
O'Halloran  Hill,  and  also  Happy  Valley  Reservoir. 

David  Fleming,  Chairman. 
Edgar  J.  Bradley,  Hon.  Secretary. 

MICROSCOPICAL  SECTION  OF  THE  ROYAL  SOCIETY 
OF  SOUTH  AUSTRALIA. 

Balanoe-sheet,  Session  1904-5. 

Receipts. 
£  s.  d. 

Cash  in  hand  at  beginning  of  Session           ...      1  16  5 
Grant  from  Royal  Society       ...           ...           ...      o  0  0 

Subscriptions,'  1904-5  ...          ...          ...          ...     6  12  6 
£13    8  11 

Expenditure. 
£  s.  d. 

Postage           ..           ...           ...           ...           ...      1  17  0 
Printing         ...          ,.           ...          ...          ...     2    3  6 
Stationery      ...           ...           ...           ...           ...      0    6  5 
Subscriptions  paid  to  Treasurer  of  Royal  Society     6  12  6 
Duty  Stamp  ...           ...           ...           ...           ...      0    0  1 
Attendance  (Caretaker)           ...          ...          ...      15  0 
Balance*  in   hand        ..           ...          ...          ...     14  5 

£13    8  11 
V'uGAR  J.  Bradley,  Hon.  Secretary. 

Audited  and  foand  correct, 
S.  Smeaton.  [Auditors. iHEO.   GODLEE,  I 
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GENERAL  INDEX 

[Generic  and  specific  names  printed  m  italics  are  described  as  new.J 

Aclopides,  281. 
Acrophylla  nubilosa,  241;  paula, 242. 
Additions   to     Cambrian    Fauna  of 

South  Australia,  246. 
Albania  (?)  verconis,  154. 
Alloiodoris  marniorata,  152. 
Alpha  Particles  of  Kadiuni,  152. 
Amaloptila    ptilomela,  180. 
Anielora  anthracica,  177. 
Annual  Meeting,  338. 
Annual  Report,  338. 
Anthela    callispila,    175;  niphoma- 

cula,   175;    pyromacula,  176. 
Autiochrus,  273;    A.   bruinieus,  273, 

274. 
Archidoris  staminea,  151 ;  varia,  150. 
Aroid.  New   for  Australia,  207. 
Astele  callistun,  167;  subcarinatum, 

172.  336;  subgranularis,  336. 
Atlanta  sp.,  336. 
Automolus,  331. 
Ayers  Ranges,  Geology  of,  77. 
Bacillus  peristhenelhis,  244. 
Balance  Sheet,  340. 
Baker.  W.  H.,  South  Australian  De- 

capod Crustacea,  116,  252. 
Basedow,  H.,  Geology  of  Country 

traversed  by  North-West  Prospec- 
ting Expedition.  57;  Land  Mol- lusca  collected,  161 :  New  South 

Australian  Lamellaria  and  Cale- 
doniella,  181;  [and  C.  Hedley] 
South  Australian  Nudibranchs,  134. 

Birds  of  Kangaroo  Island,  334. 
Borkhausenia  zophosema,  108. 
Brachites.  sp.,  337. 
Bragg,  Prof.,  and  R.  D.  Kleeman, 
Alpha  Particles  of  Radium,  132 ; 
Recombination  of  Ions  in  Air  and 
other  Gases,  187. 

'  Caledoniella  contiisiform  is,  183;  var. 
labyrinthina,  185;  var.  ptdchra, 
185;  var.  festudinis,  185. 

'  Calliostoma  zietzi\  166. 
Cambrian  Fauna  of  South  Austra- 

lia, Additions  to.  246. 
Cambrian  Limestone  of  Lake  Tor- 

rens.  81. 
I  Cambrian    Glacial    Till,  Discussion 

on.  335. 
Carinaria  australis,  171.  336. 
Ceratosoma  adeJaido'.  156:  brevicau- 
datum,  154. 

Cerura   f?)   m  rlitiioqhii>tn .  177. 

Clanculus  leuconiphalut,  168. 
Clupeosoma  rhodea,  107. 
Coloophora,  111 ;  C.  ochroneura,  111 ; 

pudica,  111, 
Comodica  citrinopa,  114;  dccas- 

pifa,  114 ;  epispora,  114. 
Crassatellites  ponderosus,  169,  336. 
Crustacea,  South  Australian  Deca- 

pod, 116,  252. 
Cryptoblabos  ccntroleuca,  106. 
Cryptophaga  aglaodes,  110;  black- burnii,  110. 
Cur-culionidse,  Description  of  Austra- lian, 209. 
Cyphocrania  cornuta,  240. 
Decapod  Crustacea  of  South  Aus- tralia, 116,  252. 
Decilaus  apicatus,  230;  auricomus, 

232 ;  roryssojms,  235 ;  cuniculosus, 
231 ;  irrasus,  232  ;  noctivagus,  235  ; 
ovatus,  236;  spissus,  234;  tibia/is, 
233. 

Deilephila  euphorbiae,  179. 
Desert  Sandstone,  86. 
Djphucephalides,  281. Diplodon  wilsonii,  161. 
Donations  to  the  Library,  341. 
Doriopsis  aurea,  157;  carneola,  157. 

I  Earth.  Theories  on  the  Origin  of 
I       the,  336. 1    Ectf)patria    virgin  ea,  173. 

Enamillus.  278;   E.  shnrpi,  279. 
!     Endotricha    bnr\ij)tera ,  180. 

Ephestiopsis  poliella,  106. 
I     Ereunetis  strc2)tofframma,  115. 

Etheridge.    R.  ;     Additions    to  the 
Cambrian    Fauna    of   South  Aus- 

tralia, 246. 
Euplexia  signnfa,  173. 
Euzopherodes  j)oliocrnna,  104. 
Everard  Rantre.s,  Geology  of,  76 
Fellows.  Members,  etc..  List  of.  351. 
Field    Naturalists'  Section,  Aniujal .  Report,  354;   Balance  Sheet,  359. 
Fischeria  quinqnelobtita,  238. 
Galathea  sefosa,  267. 
Gena   term  inalis,  166. 
Genesis  of  Protoplasmic  Motion  and 

Excitation,  1. 
Geology    of    Country   traversed  by 
North-West    Prospecting  Expedi- 

tion. 57. 
Gibbiila  coxi,  336:  lehmanni,  171, 

336. 
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Glycimeris  pectenoides.  333 :  sor- didus,  333.  * 
Glyphipteryx  calliscopa,  112 ;  pei  i- metalla,  112. 
Halgerda  graphica,  152. 
Halimus,  119;  H.  graces.  124; 

Isevis,  119 ;  truncatipes.  120  :  tvimi- 
dus,  121;  var.  gracilipcs,  122. 

Hedley,  Chas.,  Report  on  Australian 
Land  Mollusca  of  the  North-West, 
161.  [See  also  Basedow  and  Hed- ley.] 

Homseotrachelus  tricannatus,  222. 
Homodes  erizesta,  180. 
Homospora  rhodoscopa.  178. 
HopHocnena  brachycera.  177. 
Hyolithes  communis.  251. 
Hypertricha  stenadelpha,  110. 
Hyphantidium  hyposcojxi,  105. 
Hypselodoris  epiciiria,  153. 
Indulkana,   Geologv  of.  79. 
Insects  of  North-Western  Australia, 

237. 
Ions,  Recombination  of,  in  Air  and 

other  Gases,  187. 
Isidora  newcombi,  161. 
Kangaroo  Island,  Birds  of.  334. 
Kleeman,  R.  [See  Bragg  and  I\ lee- man. ] 
Lamellaria  australis.  181. 
Lamellicornes   Pleurosticti,  275. 
Latirus  aurantiacus,  337. 
Lea,  Arthur  M..  Description  of  Aus- 

tralian Curculionidae,  209. 
Lepidoptera,  New  Australian.  103. 173. 
Library,  Donations  to.  341. 
Limax  arborum,  337;    gasjatus,  337. 
Liparetrus,  282  ;  synonymic  list,  285  ; 

table  of  snecies.  287.  ct.  arr/.  L. 
adelaidee,  297;  agrestis.  317;  .ilbo- 
hirtus.  308;  nlininR,  324;  amnhilis, 
321;  analis,  321;  ansrulatus,  300; 
aridus,  300;  asper.  306;  assimilis, 
308;  ater,  297;  atratus.  306:  atri- 
ceps,  316;  badiu.s.  31^;  bitubercu- 
latus,  307;  hJanchnrdi,  328;  hrev- 
ipes,  328:  brunneipennis.  314;  cal- 
losus,  311 ;  cane.xcens.  308 ;  capil- 
latus,  299:  r/ncti'»r,inl.9^  ?27 ;  col- laris,  303:  roiisa ngu/Drvs.  322;  con- 
vexior,  307:  convexiusculus,  286; 
curtulus,  286;  di'scinen?iis.  308: 
discoidalis,  309:  disnar.  299:  (h's- fans,  318;  fallax.  3T^ :  ferrugineus, 
314 :  flavopilosus.  297 :  gaeraticeos, 
286:  glaber  286:  plabratus.  286; 
globulus,  317:  o-racilipps.  30'^; 
gravidvs.  ?26 ;  hirsutus.  311;  holo- 
sericeus.  Z%:  l/ircrfn.<t.  320:  inso- 
liUis,  330:  iridipennis,  303:  juvenis. 
301:  kreuslerse.  300:  lapvafus.  316; 
laevis,  317;  lanaticollis.  309:  latius- 
culu.s,  306:   Irai,  329;  Uriiliprniiis, 

319;  lottini,  286;  luridipennis,  309; 
marginipennis,  310;  mastersi,  298; 
micans,  316;  minor,  327;  mitchelli, 
298 ;  montanus,  308 ;  monticola, 
315;  necessarius,  318;  nigriceps, 
317  ;  nigricollis,  286  ;  nigrinus,  313 ; 
nigro-umbratus,  303 ;  nitidi- 
pennis,  298:  occidentalis,  309; 
opacicoUis,  317 ;  ovatus,  301 ;  parvi- 
dens,  307;  parvulus,  316;  peikinsi, 
324 ;  perplexus,  316 ;  picipennis, 
300  ;  pilosus,  311 ;  posticalis,  301 ; 
propinquus,  314;  pruinosus,  302; 
pucr,  323;  rothei,  307;  rotundicol- 
lis,  325 ;  rubefactus,  301 :  rubicun- 
dus,  314;  rufipennis,  301:  rugatus, 
329;  rugosus,  314;  simillimus, 
305 ;  simplex,  310 ;  squamiger, 
318 :  striatus,  287 ;  subsquamosus, 
301;  sylvicola,  311;  tridentatus, 
307 ;  tuberculatus,  317  ;  ubiquitosus, 
314;  uniformis,  286;  ventralis.  326; 
vicarius,  320;   xanthotrichus,  297. 

Liparochrus,  270 ;  table  of  species, 
271  ;  L.  aberrans,  271 ;  asperulus, 
271;  bimaculatus,  270;  ciliboides, 
271;  crenatulus,  270;  dilatatifrons, 
272;  fossulatus,  270;  globuliformis, 
270  ;  multistriatus,  270.  272  :  //  Ifidi- 
cnllis,  273 :  oblongus,  271 :  pimeli- 
oides,  270;  politulus,  271;  raucus, 
270:  silphoides,  270. 

Lonchodes  cnurus,  239. 
Lower,  O.  B.,  New  Australian 

Lepidoptera.  103,  173. 
Lvbseba  ncuficosfa,  223. 
Macrobathra  gnstroleuca.  109. 
Maiden,  J.  H.,  An  Aroid  New  for 
Australia,  207. 

Malacological  Section,  Annual  Re- 
port, 360. 

Mann  Ranges,  Geologv  of.  65. 
Mantidse,  Description  of  New  Specie! of.  237. 
Mawson.   Douglas,   Theories  on  the 

Earth's   Origin.  336. 
Melanterius    costipenvis,    223:  im- poUtns.  223. 
Mel  issobl  antes  disema.  103. 
Melolonthides,  Table  of,  276. 
Metallosticha  metallica,  105. 
Micippa   mascarenica,    var.  vndnli- fera,  127. 
Microscopical    Section,    Annual  Re- 

port,  361. 
Microthopus,  330. 
Modiola  australis,  333;  paenetecta, 

333. 
Mollusca,  New  Australian  !Marine, 166. 
Mollusca.  Land,  North-West  of  South 

Au.stralia,  161. 
^'^ount  Gosse,  Geologv  of,  73. 
Musgrave  Ranges,  Geology  of,  59. 
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MvlKeorus.  209;  tal)I.«  of.  218;  M. ahuiuians.  211;  a  nib!  ;/ihiiiu$,  212; 
(larwiiii.  210;  (luplicatus,  210: 
rc/iiiiatus,  215;  rlrga/is,  21^  \  <  r;//.<, 
217;  laticollis,  210;  niveus,  215; 
rngirollis.  214 ;  sorHldus,  213 ; 
speciogus,  210;  suturalis,  216;  tre 
pidus,  210;    trilincatus,  217. 

Native  Fauna  and  Flora  Protec- 
tion Committee.  Annu:il  Report. 

357. 
Neeroscia  bella,  243. 
Nembrotha   (?)    verconis,  158. 
Nephopteryx  hahrostola,  105. 
Xiguza  anisogramvia,  174. 
Nudibranchs.  South  Australian,  134. 
Obolella  winia/pensis,  248;   sp.  249. 
Olenellus.  247. 
Opal,  pseudomorph  after  Glauberite, 

337. 
Ordovicians  of  the  Noi'th-West,  82. 
(.)reta  hi/pocaUa,  179. 
Orgvia  hemicalla,  176;  retinopepla, 

176. 
Orsonoba  (?)  eun/scopa,  178. 
Orthis  (?)  tatei,  249;  sp.  250. 
Orthi-sina   (?),   sp.  250. 
Ovula.  333. 
Pachytrichides,  281. 
Paguristes  hrevirostris,  256;  fronta- 

lis, 252;  sulcatus,  258. 
Paramicippa  hispida,  126. 
Paratheta    cyclozona,  109. 
Petrocheles  australiensis.  264. 
Petrological  Notes  on  Rocks  col- 

lected bv  the  North-West  Expedi- 
tion, 91." Phasmidse,     Description     of  New 

Species  of.  237. 
Phrvganostola  macrantha.  113. 
Phyllotocides.  281. 
Platytes  poUopepla,  104. 
Pleurophyllidia  cygnea.  149. 
Pledrota  perisema,  108;  xiplwchrysa, 

108. 
PoJyonyx  transversus,  262. 
Porcellana  rosfraia,  260. 

Pon.ptcrn.s.  nt  rrriioaua,  221 -y  forni- tii.^,  228;  iiiitsifdtus,  228;  loitgijifn, 
226:  lixxorhinus,  229;  tistrochra, 
226;  nodosiiif,  224:  rhyticeptuilux, 
22b  \   rubus,  230. 

Protoplasmic  Motion  and  Excita- 
tion. Thoory  of  the  Genesis  of,  1. 

Purpura,  337. 
Radium.  Alpha,  particles  of,  132. 
Recombination  of  Ions    in    Air  and 

other  Gases,  187. 
Robertson.  T.  B.,  Theory  of  Genesis 

of  Protoplasmic  Motion  and  Ex- citation. 1. 
Scoparia  platymera,  107. 
Scvlliea  polagica,  148. 
Sericidos.  279:  Table  of,  280. 
Sericoides,  281. 
Sesamia  (ilhicostata,  175. 
Simeethis  liypocalla,  113. 
Sinusigera,  337. 
Sphyrocallus  hicolor,  277. 
Staurodoris  pustulata,  151. 
Sr.rattha  hedyscopa,  103. 
Synenion   monodesvia,  173. 
Synomus  jeruginosus,  221. 
Systatica  xanthastis,  179. 
Systellopides,  277. 
Talis  cycloserna,  103. 
Tepper.    J.   G.   O.,    Description  of 

Insects  from  North-West  of  South 
Australia.  237. 

Thei-sites    basedowi,  161. 
Thyrolambrus  excavatns,  129. 
Tinea  tetrasjnla,  115. 
Titinia  bicolor,   219;    eremita,  219; 

ignari^.  219;   parra.  220. 
Tomkinson  Ranges.  Geology  of,  73. 
Trigonia    bednalli,    333 ;  margari- tacea.  333. 
Vercn.  Dr.  J.  C,  vSouth  Australian 
Marine  ^lollusca.  166. 

Voluta  adcocki,  337. 
Xantliomelon  angasianum,  162; 

I  aspcrriv)um,  164;  clydonigerum, 
i  162:  flindersi.  162;  perinflatum, 
j  162:  rad'mfum,  163:  sublevatum, j       162  :  wilpenense.  163. 

AS745—  Hiiffey&  Gillingham,  Printers,  26  and  28,  Waymonth  Street,  Adelaide,  So.  Aus. 
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On  the  Ionisation  of  Various  Gases  by  the 
a   Particles  of  Radium. 

By  W.  H.  Bragg,  M.A.,  Elder  Professor  of  Mathematics  and 
Physics  in  the  University  of  Adelaide. 

[Read  April  3,  190G.] 

In  a  paper  "On  the  Recombination  of  Ions  in  Air  and 
other  Gases"  (Tr.R.S.S.A.,  vol.  xxix.,  p.  187),  Mr.  Kleeiuan 
and  i  have  described  the  preliminary  steps  of  an  enquiry  into 
the  total  ionisation  produced  in  different  gases  by  the  a 
particle  of  radium,  and  the  influence  thereon  of  the  physical 
conditions  of  the  experiment.  With  the  assistance  of  Mr.  J. 
P.  V.  Madsen,  B.Sc,  I  have  made  a  number  of  experiments 
in  continuation  of  the  enquiry.  It  is  necessarily  a  lengthy 
one,  and  in  some  respects  difficult,  so  that  on  many  of  the 
points  involved  no  definite  conclusions  are  yet  within  reach. 
On  others,  results  have  been  obtained  which  are,  I  think,  of 
some  interest  and  importance.  In  this  paper  I  propose  to 
describe  the  work  which  has  been  done ;  and,  in  addition,  to 
make  some  reference  to  (a)  the  magnetic  deflection  of  the  a 
particle,  ( b)  its  acquirement  of  a  positive  charge. 

As  described  in  the  paper  referred  to,  the  total  ionisa- 
tion of  a  gas  can  be  measured  in  terms  of  the  product  of  the 

co-ordinates  of  a  certain  point  on  the  ionisation  curve.  The 
true  measure  is,  of  course,  the  area  between  the  curve  and 
the  axes  of  co-ordinates.  But  experiment  shows  that  all 
ionisation  curves  due  to  radium  in  radio-active  equilibrium 
are  of  the  same  form,  and  differ  from  each  other  only  in  the 
application  of  some  factor  to  all  their  ordinates  or  all  their 
abscissae.  Thus  the  product  of  the  co-ordinates  of  some  stan- 

dard point  is  proportional  to  the  area  of  the  whole  curve,  and 
may  be  taken  as  a  relative  measure  of  the  total  ionisation. 

In  all  the  experiments  to  which  I  am  about  to  refer  the 
a  particles  cross  at  right  angles  a  shallow  ionisation  cham- 

ber whose  upper  electrode  is  a  brass  plate  and  the  lower  a 
brass  gauze ;  the  distance  between  the  electrodes  is  about 
3  mm.  An  electromotive  force  of  300  volts  is  usually  applied 
to  the  gauze,  giving  an  electric  force  of  1,000  volts  per  cm. 
This  is  usually  sufficient  to  ensure  saturation,  that  is  to  say, 
to  avoid  all  errors  due  to  diffusion,  general  recombination 
and  initial  recombination.  When  it  is  insufficient,  the  pro- 

per correction  is  found  and  applied.  The  ionisation  cham- 
ber is  enclosed  within  a  vessel  which  is  satisfactorily  air- 

tight except  at  higher  temperatures,  and  this  again  within 
an  electric  oven.    The  gas  under  observation  can  thus  be  sub- 
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jected  to  various  pressures  and  temperatures.  In  the  case  of 
such  substances  as  benzene  and  carbon  tetrachloride  a  tem- 

perature of  from  60°  to  90°  is  necessary  to  ensure  a  conveni- 
ent gas-density.  There  is,  however,  this  drawback  to  the  use 

of  liigh  temperajbures,  that  the  insulators  begin  to  lose  their 
efficiency,  and  the  joints  cease  to  be  quite  airtight.  I  find  it 
necessary  to  use  glass  as  an  insulator  instead  of  sulphur,  for 
the  latter  cracks  under  the  unequal  expansions  due  to  altera- 

tion of  temperature.  In  the  case  of  vapours,  a  certain  quan- 
tity of  air  usually  finds  its  way  into  the  apparatus,  for,  as 

just  mentioned,  the  joints  leak  somewhat  at  the  higher  tem- 
peratures. The  amount  so  entering  is  sometimes  determined 

by  opening  a  communication  between  the  vessel  and  an  evacu- 
ated bulb,  and  weighing  the  quantity  of  mixture  drawn  off. 

The  bulb  and  connections  are  placed  within  the  oven,  and 
communication  is  made  by  opening  a  pinchcock,  worked  by  a 
key,  projecting  outside  the  oven.  In  this  way  condensation 
in  cold  tubes  is  avoided.  This  method  is  not  always  em- 

ployed, for  as  soon  as  the  stopping  power  of  the  gas  is  suffi- 
ciently well  known  the  proportion  of  the  mixture  is  much 

more  easily,  and,  I  think,  at  least  as  accurately  determined 
by  observation  of  the  range  of  the  a  particles  therein. 

The  insulation  leak  is  determined  by  measuring  the  de- 
flection of  the  electrometer  first  for  ten  seconds,  and  then 

for  twenty.  With  no  leak  the  latter  should  be  double  the 
former.  This  is  never  quite  the  case,  and  the  correction  fac- 

tor can  be  obtained  from  a  comparison  of  the  two  values. 
The  factor  to  be  applied  to  a  ten-second  leak  varies  from 
about  1-03  at  40°  C.  to  about  MO  at  70°  C.  ;  at  90°  C.  it  is 
much  higher. 

The  total  ionisation  is  measured  in  terms  of  the  product 
RI.  The  ordinate  R  is  the  range  of  the  a  particle,  due  to 
that  product  of  radium  whose  speed  is  next  to  that  of  RaC. 

In  air  at  760  mm.  pressure  and  20°  C,  R  =  4-83  cm.  very 
nearly.  The  abscissa  I  is  the  ionisation  produced  in  the 
chamber  described  when  the  radium  layer  is  at  a  distance  of 
4'83  cm.  from  the  middle  of  the  chamber  ;  or,  more  correctly, 
it  is  proportional  to  the  ionisation  that  would  be  produced  in 
a  very  shallow  chamber  at  that  distance.  The  effect  is 
wholly  due  to  the  a  particles  from  RaC,  the  chamber  being 
out  of  range  of  all  the  others. 

These  two  quantities  R  and  I  differ  materially  from  each 
other  in  two  respects.  To  take  the  less  important  considera- 

tion first,  the  former  quantity  lends  itself  readily  to  exact 
measurement,  the  latter  does  not.  The  range  of  the  a 
particle  in  a  gas  can  be  measured  to  an  accuracy  of  1  or  2  % 
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by  a  few  minutes'  observation,  and  to  a  much  liif^her  degree 
with  greater  care  ;  it  is,  perhaps,  the  easiest  of  the  measure- 

ments made  in  these  experiments.  By  far  the  greatest  diffi- 
culties which  1  find  in  the  determination  of  the  stopping 

power  of  a  gas  lie  in  the  purification  and  analysis  of  the  gas. 
On  the  other  hand,  the  abscissa  I  is  much  more  diffi- 
cult to  measure.  It  is  affected  by  variation  in  the  sensitive- 
ness of  the  electrometer,  by  leakage  through  the  insulators, 

by  variation  of  the  dimensions  of  the  apparatus,  and  its  true 
value  is  not  given  unless  enough  electric  force  is  applied. 
None  of  these  things  affects  the  range.  But  it  is  not  merely 
in  the  details  of  measurement  that  these  two  quantities  differ. 
They  appear  as  physical  constants  to  be  in  distinct  cate- 

gories ;  so  far,  that  is  to  say,  as  can  be  observed  at  present. 
The  stopping  power  of  an  atom  is  a  constant  of  the 
atom,  unaffected  by  its  association  with  other  atoms  in  mole- 

cular structure,  independent  of  pressure  and  temperature. 

In  a  paper  by  Mr.  Kleeman  and  myself  (''Phil.  Mag.,"  Sept., 
1905),  we  gave  a  list  of  the  stopping  powers  of  various  sub- 

stances, and  since  then  we  have  made  many  other  experi- 
ments in  the  same  direction.  In  no  case  have  we  found  a 

departure  from  the  additive  law  which  was  not  within  the 
errors  of  experiment.  That  is  to  say,  the  range  of  the  a  par- 

ticle in  a  given  gas  can  always  be  predicted  from  the  com- 
position of  the  gas  molecule.  Not  only  so,  but  the  stop- 

ping powers  of  the  various  atoms  are  very  nearly  propor- 
tional to  the  square  roots  of  their  weights,  so  that  a  simple, 

if  approximate,  law  covers  all  the  phenomena.  It  even 
seems  justifiable  now  to  go  one  step  further.  If  the  list  in 
the  paper  quoted  be  examined,  or  the  m.ore  comprehensive 
list  in  Table  A,  it  will  be  found  that  the  stopping  powers  are 
systematic  even  in  their  slight  departures  from  the  square 
root  law.  For,  whilst  dependent  mainly  on  the  square  roots 
of  the  weights  they  have  a  leaning  towards  the  weights  them- 

selves. We  did  not  call  attention  at  the  time  to  this  fact, 

for  we  thought  it  might  be  a  spurious  effect.  But  it  has  ap- 
peared so  regularly  in  all  further  determinations  that  it  seems 

right  to  note  it,  and  to  attempt  an  explanation  of  its  physi- 
cal meaning. 
If  we  assume  the  correctness  of  the  explanation  already 

given  of  the  square  root  law,  viz.,  that  the  a  particle  spends 
energy  for  the  most  part  on  tearing  away  electrons  from  their 
attachment  at  the  edges  of  the  atom  discs,  then  the  natural 
complement  to  this  is  the  further  assumption  that  electrons 
in  all  parts  of  the  atom  disc  may  be  disturbed  to  vibration 
by  the  passage  of  the  a  particle,  which  latter,  therefore, 
spends  a  small  amount  of  energy  in  simple  proportion  to  the 

b2 
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weight  of  the  atom.  If  w  be  the  atomic  weight,  the  stop- 
ping power  of  an  atom  should,  therefore,  be  capable  of  ex- 

pression by  the  formula :  — a>lw  +  bw, 

where  the  former  term  is  usually  by  far  the  most  important. 
The  close  agreement  of  the  figures  in  the  second  and  fifth 
columns  of  Table  A  shows  that  this  is  very  nearly  the  case. 

TABLE  A. 
Stopping  Powers  of  Various  Gases. 

Experimental Proportional Proportional 

•118 

Gas. Value. to  IV. to  w. X  i/w 
Air  =  1. Air  =  1. Air    -  1. +  '003  X  IV. H, 

•243 

•264 •0695 

•242 

1  yjoo 
1-11 
111 

...  1-46 

1-52 1-53 1-49 

CO, 
...  1-47 

1^51 1-53 
1-48 

CS, 
...  2-18 

1^95 
2-71 1^96 

C2H2 ...  Ml M7 

•905 

M3 
C2H4 

...  1-35 
1-44 

•975 

1^37 

CeH, ...  3-37 

3-53 
2^71 3-39 

CsHis 
...  3-59 

3^86 2^50 3-66 

CH.Br ...  2-09 

2-03 3-28 2^11 

CHJ 2-58 2^35 
4^90 2^52 

C2H,C1 ...  2-36 

2-31 2^23 2-30 

C^HJ ...  3-13 

3-06 5^40 
3-20 

CHCL ...  3-12 

2^95 3^81 
3-00 

C^H.oO ...  3-40 

3^67 2^57 3^51 

CCl, 
...  4-02 

3^59 5^41 3^68 

TABLE  B. 
Stopping  Powers  of  Various  Metals. 

Experimental Proportional Ratio  of 
Metal. Value. to  Viv. two  preceding 

Air  =  1. Air  =  1. Columns. 
Al 

...  1-45 

1-37 1-06 

Fe 
...  2-26 

1-97 
1-15 

Ni ...  2-46 

2-20 
1-12 

Cu 
...  2-43 

2-10 

M6 
Ag 

...  3-17 

2-74 
M6 

Sn 
...  3-37 

2-88 1^17 

Pt 
...  4-16 

3-68 
1-13 

Au 
...  4-45 

3-70 
1^20 

Pb 
...  4-27 

3-78 
1^13 

The  fifth  column  in  Table  A  shows  the  application  of  the  formula 
a  Vw  +  hvj.  Its  close  agreement  with  the  second  column  is  remarkable, 
considering  that  only  two  constants  are  employed.  The  formula  does  not 
seem  to  apply  to  the  metals,  which  rather  follow  a  simple  square  root  law. 
This  is  certainly  a  difficulty. 
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As  regards  pressure  and  temperature,  I  liave  not  yet 
found  any  effect  produced  by  variation  of  these  conditions. 
The  quantity  RP/T  appear  to  be  a  constant,  P  being  tlie 
pressure  and  T  the  absolute  temperature.  This  implies  that 
the  stopping  power  of  an  atom  or  molecule  is  independent  of 
P  and  T.  Examples  of  the  fact  that  RP  is  constant  while 

T  is  constant  are  given  in  the  paper  "On  the  Recombination 
of  Ions  in  Air  and  other  Gases."  The  following  experimen- tal result  will  serve  as  an  illustration  of  the  fact  that  R  is 
proportional  to  T  when  P  is  constant.  The  ionisation  vessel 

filled  with  air  was  raised  to  a  temperature  of  90°  C,  the 
pressure  being  763  mm.  R  was  then  found  to  be  5'98.  Now, 
when  P  =  760  mm.,  and  T  =  20°  C,  R  =  4-83. 

And  4-83  x  363  x^760  ̂   ̂.^^^^ 5-98  X  293  X  763 

It  has,  of  course,  been  pointed  out  by  several  observers  that 
the  ionisation  effects  of  radium  are  largely  independent  of 
pressure  and  temperature  and  of  physical  and  chemical  condi- 

tions generally.  This,  however,  does  not  cover  the  present 
statement,  which  refers  to  the  stopping  power  of  the  atom, 
a  quantity  which  has  not  previously  been  the  subject  of 
measurement,  so  far  as  I  am  aware. 

To  sum  up,  the  range  of  the  a  particle  in  a  given  gas  is 
in  the  first  place  easily  measured,  and  in  the  second  place 
simply  related  to  the  constitution  of  the  gas  and  independent 
of  its  state.  It  is  a  delightful  contrast  to  some  other  radio- 

active quantities,  and  often  gives  a  welcome  foothold  in  diffi- 
cult places. 
The  quantity  I  is  in  quite  a  different  class.  It  is  much 

more  difficult  to  measure  accurately,  as  I  have  already  des- 
cribed. But  there  appears  to  be  a  more  important  difference 

in  that  the  total  ionisation  of  a  gas  is  not  simply  dependent 
on  the  weights  of  the  atoms  of  which  it  is  composed.  Mole- 

cular structure  counts  for  something.  Perhaps  also  the  vari- 
ous atoms  do  not  yield  ions  in  simple  proportion  to  the  energy 

spent  on  them,  but  this  point  is  not  yet  sufficiently  clear. 
An  example  of  this  want  of  uniformity  has  already  been 

given  in  the  paper  to  which  reference  has  been  made.  It  was 
shown  that  RI  in  ethyl  chloride  is  much  greater  than  RI 
in  air.  The  difference  must  be  yet  a  little  greater  than  that 
shown,  as  no  allowance  was  made  for  the  small 
quantity  of  air  mixed  with  the  heavy  gas.  Again,  RT  in 
standard  pentane  (mostly  C^Hig)  is  nearly  half  as  much  again  as 
in  air,  and  the  same  is  almost  certainly  true  of  benzene 
(CgHg)  ;  but  this  vapour  is  harder  to  treat  than  pentane,  since  a 
high  temperature  is  necessary.     Generally  speaking,  the  more 
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complex  gases  yield  the  greater  number  of  ions.  But  the  yield 
does  not  depend  only  on  the  number  of  atoms  in  the  molecule. 
Acetylene  (C.H,)  yields  25%  more  than  air  ;  yet  CO^,  with  only 
one  atom  less,  yields  but  5%  more  ;  and  ethylene  (C2H4)  jdelds 
the  same  as  acetylene,  though  it  has  two  atoms  more.  Of 
course,  in  the  last  case,  the  atoms  added  are  very  light ;  and 
H2  itself  has,  according  to  my  experiments,  a  slightly  lower 
value  (for  RI)  than  air.  Rutherford  also  found  this  to  be 
the  case. 

On  the  other  hand,  the  influence  of  complexity  can  be 
illustrated  by  the  cases  of  acetylene  and  ethylene,  as  com- 

pared to  benzene  and  pentane. 

In  order  to  bring  out  the  significance  of  these  compari- 
sons, it  shouia  be  pointed  out  that  the  a  particle  spends 

exactly  the  same  amount  of  energy  in  every  gas  (Bragg,  'Thil. 
Mag.,"  November,  1905).  Thus,  in  different  gas©s  different 
numbers  of  ions  are  produced  for  the  same  expenditure  of 
energy.  It  is  quite  clear,  however,  that  this  does  not  imply 
that  the  a  particle  finds  it  easier  to  produce  ions  in  some 
gases  than  others.  For  if  so  there  would  be  some  influence 
on  the  stopping  power  of  atoms  dependent  on  the  number  of 
ions  produced.  But  the  stopping  power  is  connected  to  the 
atomic  weight  by  a  simple  law,  and  the  number  of  ions  pro- 

duced is  not.  Plainly,  the  energy  spent  by  an  a  particle  in 
an  atom,  and  the  resulting  ionisation  are  not  directly  con- 

nected ;  there  is  an  intervening  link. 

Either  the  ions  made  by  the  a  particle  produce  others 
in  some  cases,  or  some  of  the  ions  made  never  emerge  from 
the  atoms.  There  is  something  which  prevents  the  simplicity 
of  the  law  governing  the  expenditure  of  energy  by  the  a 
particle  from  repeating  itself  in  the  amount  of  ionisation  pro- 

duced. I  think  it  is  increasingly  clear  from  our  experiments 
that  there  is  a  secondary  ionisation  within  the  molecule  itself. 
The  ions  first  made,  or  possibly  X-ray  pulses  accompanying 
ionisation,  have  in  some  cases  enough  energy  to  make  fresh 
ions  before  leaving  the  molecule.  Thus,  for  example,  one 
molecule  of  C^Hg  is  found  to  rob  the  a  particle  of  just  as  much 
energy  as  three  molecules  of  C^H^.  But  more  ions  are  made  out 
of  the  one  C^Hg  than  out  of  the  group  of  three  acetylene 
molecules.  This  may  be  explained  on  the  grounds  that  the  12 
atoms  are  crowded  together,  so  that  an  ion  projected  under 
ionisation  from  one  of  the  atoms  strikes  one  of  the  others  with 

an  energy  undiminished  by  motion  through  the  field  of  the  posi- 
tive from  which  it  was  originally  separated,  and  therefore 

sufficient  to  make  a  new  ion.  In  further  consequence  the  ions 
emerging  from  a  CgHg  molecule  move  more  slowly  than  those 
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from  a  CoHo,  and  aiv  more  liable  to  initial  rcM.'omhination,  'J'lii.s 
is  in  agreement  with  experiment  :  it  is  f;ir  harder  to  saturate 
benzene  than  acetylene. 

The  secondary  ionisation  would  appear  to  take  place 
within  rather  than  without  tho  molecule,  becau^so  the  amount 
of  it  does  not  depend  upon  the  distance  of  the  molecules  from 
one  another.  The  total  ionisation  is  independent  of  the  pres- 

sure. It  is  certainly  not  due  to  the  electric  field,  for  if  it 
were  there  would  be  no  saturation  value  of  the  current. 

I  subjoin  the  details  of  one  or  two  of  the  many  experi- 
ments which  Mr.  Madsen  and  I  have  made.  We  hope  to  give 

a  fuller  description  at  some  future  time. 

Determination  of  Stopping  Power  and  of  RI  in  Pentane. 

Electrodes,  3  mm.  apart  (nearly).  Volts  applied  =  300. 
Temperature  of  apparatus  =  35°  C. 
Apparatus  charged  with  vapour  from  standard  pentane. 

Distance  from  Ra  to  Middle Leak  in Pressure  inside 
of  Ionisation  Chamber. 10  sees. 

Apparatus. 2-8 1982 
2-9 1431 41'15  cm. 

3-0 1192 
31 1171 

3-2 
1193 

3-3 1227 41'15  cm. 
Thin  Cu  foil  over  Ra 108 

These  being  plotted,  it  is  found  that  R  =  2-95,  1  =  1044, 
the  copper  leak  having  been  deducted. 

Thus,  R  =  2"95  in  this  mixture  of  pentane  and  air,  at  a 
pressure  of  41-15  cm.,  and  a  temperature  (observed)  of  308° 
(absolute).  But  at  a  pressure  of  760  cm.  and  293°  absolute, 
R  in  air  is  4'83.    Hence  the  mixture  stops — 

4-83  7600    308      ̂   ̂  ̂  ̂.   .  =  o'14  tmies  as  much  as  an\ 
2-95  4115  293 

A  special  set  of  readings  at  3*2  cm.  is  now  taken,  three 
for  ten  seconds  and  three  for  twenty  seconds.  The  means  are 
1196  and  2325  respectively.  Comparing  these,  it  is  found 

that  the  ten-second  reading  should  be  multiplied  by  1'03  in 
order  to  allow  for  leakage  by  the  insulators. 

Again,  a  set  is  taken  with  600  volts  between  the  plates, 
and  it  is  found  that  the  mean  reading,  when  the  copper  leak 
is  deducted,  is  1134.  At  the  same  time  the  reading  for  300 
volts,  copper  leak  being  deducted,  is  1088.  Thus  saturation 
is  nearly  complete. 
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A  quantity  of  the  gas  is  now  drawn  over  into  an  ex- 
hausted bulb,  whose  temperature  (that  of  the  oven)  is  311 

(absolute)  ;  the  pressure  is  observed  to  be  34*5.  The  weight 
of  this  gas  is  "2536  gr.  It  is  then  calculated  from  a  know- 

ledge of  the  capacity  of  the  bulb  that  the  mixture  weighs 
2*22  times  as  much  as  air.  From  this  it  is  found  that  to 
every  molecule  of  pentane  there  are  *23  molecules  of  air, 
assuming  the  pentane  molecule  to  weigh  2*5  times  as  much  as 
the  average  air  molecule.  If  5  =  stopping  power  of  pentane, 
we  have,  therefore — - 

1-23 

.-.  .s-^3-59. 

Again — RI  =  2-95  X  104-4 
=  308,  uncorrected. 

Correcting  for  want  of  saturation — - 

RT  =  308  x  ̂l^i 1088 
=  321. 

On  the  same  day  and  under  the  same  conditions  RI  for 
air  =  231.  The  leakage  correction  is  found  to  be  the  same  for 
both,  and  need  not  be  applied.  Now,  as  far  as  consumption 

of  energy  is  concerned,  '23  molecules  of  air  are  equivalent  to 
"23/3*59  molecules  of  pentane  =  *065.  Hence,  if  all  the 
energy  had  been  spent  on  pentane  molecules,  the  value  for 
RI  would  have  been — 

1-065  x  321  --065  x  231 
=    342-  15 
=  327. 

Finally — 

Total  ionisation  in  pentane       327    -[.4.1 
Total  ionisation  in  air  231  • 

Determination  of  Stopping  Power  and  RI  in 

Acetylene  (CoHo). 

Same  conditions  as  previous  experiment.  Apparatus 
charged  to  atmospheric  pressure  with  gas  ;  when  tested  gas 
was  found  to  contain  less  than  2%  of  impurities.  Tempera- 

ture of  apparatus  =  37*5°  C.    Barometer  =  763  mm. 
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Distance  from  Ka  to  Mithlle  of  Lc-ak  in 
Ionization  Chaiuhor.  10  aecs. 
4-2  1430 
4-3  1276 
4-4  1024 
4-5  818 
4-6  698 
4-7  688 
4-8  701 
4-9  698 

Cu  over  Ra  46 

At  5-2  for  300  volts  nett  leak  -  688 
and    „   600  =  706 

Plotting  these  values  it  is  found  that  R  =  4  57,  I  (less 
copper  leak)  =  635.      Hence,  RI,  corrected  for  want  of  satu- 

ration =298. 

Hence — 
Total  ionisation  for  CoH,  298  
Total  ionisation  for  air  231 

Also  stopping  power — 
^  483    760  ̂   3105  ̂   -^.^^ 

~  457    763    2930  ~ 
In  the  paper  by  Mr.  Kleeman  and  myself,  to  which  1 

have  already  referred,  it  was  pointed  out  that  Rutherford 
had  found  it  more  easy  to  obtain  the  saturation  current  from 
a  gas  when  it  was  removed  from  the  influence  of  the  i  nising 
agent.  We  observed  that  this  could  be  easily  explained  by 
supposing  initial  recombination  to  be  completed  before  the 
gas  was  subjected  to  the  electric  field.  Nevertheless,  as  I 
now  see,  it  is  otherwise  no  essential  feature  of  the  initial  re- 

combination hypothesis  that  the  act  of  recombination  should 
take  place  within  any  set  time.  The  one  important  point  is 
that  the  recombination  takes  place  between  two  ions  origi- 

nally forming  parts  of  one  molecule.  It  is  quite  conceiv- 
able that  for  a  certain  time  the  positive  and  negative  may 

remain  ''semi-detached,"  their  recombination  in  suspense  un- 
til precipitated  by  some  change  of  conditions.  It  is  curious 

that  Mr.  Madsen,  working  in  this  laboratory,  has  not  been 

able  to  confirm  Professor  Rutherford's  experiment,  and  his 
results  point  to  a  prolonged  existence  of  these  pairs.  He 
finds  it  hard  to  saturate  a  mixture  of  air  and  ether  vapour 
which  has  been  ionised  by  radium  and  then  drawn  away  into 
a  separate  ionisation  chamber.  It  is  not  easy  to  reconcile  this 
result  with  that  of  Professor  Rutherford ;  and  it  will  be 
necessary  to  repeat  the  experiment  under  varying  conditions. 
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The  point  is  of  considerable  interest,  for  the  existence  of 
these  pairs  would  help  to  explain  much  of  the  mechanism  of 
phosphorescence.  They  would  appear  to  be  connected  with 
the  clusters  of  J.  B.  B.  Burke,  which  were  produced  by  ioni- 
sation,  gave  rise  to  phosphorescent  glow,  contained  energy, yet  were  not  electrified.  It  is  of  interest  in  this  connection 
that  the  photograph  which  Sir  William  and  Lady  Huggins made  of  the  phosphorescent  glow  of  radium  showed  the  bands 
of  the  gas  in  which  the  salt  was  embedded.  Rutherford  also 
has  shown  that  the  a  particle  can  no  longer  cause  phos- 

phorescence when  it  has  lost  its  power  of  ionisation. 

The  Magnetic  Deflection  of  the  a  Particle. 

In  the  'Thysikalische  Zeitschrift"  for  October  15  is  a 
paper  by  M.  Becquerel,  "Uber  einige  Eigenschaften  der  a 
Strahlen  des  Radiums."  The  author  discusses  the  theory 
that  the  a  rays  gradually  lose  their  velocity  as  they  spend 
their  energy  on  the  ionisation  of  the  media  through  which 
they  pass,  a  theory  which  I  put  forward  about  two  years 

ago,"^  and  which  has  the  support  of  much  experimental  evi- 
dence accumulated  by  Professor  Rutherford,  f  and  by  Mr. 

Kleeman  and  myself.  J 

He  maintains  that  the  theory  is  unsuccessful  in  explain- 
ing the  experiments  which  he  has  himself  performed,  and  in 

particular  he  describes  one  experiment  which  he  has  devised 
as  a  crucial  test,  and  which  he  considers  to  show  that  the 
theory  is  incorrect. 

It  is  as  follows  (loc.  cit.,  p.  688) :  — 

The  a  rays  from  a  small  quantity  of  radium  salt  are 
allowed  to  stream  upwards  through  a  narow  slit  and  fall 
upon  a  photographic  plate.  A  powerful  magnetic  field  de- 

flects them  slightly  to  one  side.  The  field  is  reversed  when 
the  experiment  is  halfway  through,  and  as  a  result  two 
images  of  the  slit  appear,  slightly  separated,  upon  the  plate. 
Now,  M.  Becquerel  covers  half  the  slit  with  a  thin  sheet  of 
aluminium,  and,  according  to  the  theory  which  I  have  ad- 

vanced, the  a  rays  which  pass  through  the  sheet  are  thereby 
retarded.  Consequently,  M.  Becquerel  argues,  these  a  rays 
should  be  more  bent  to  one  side  than  those  which  have  not 

*  Australasian  Association  for  the  Advancement  of  Science,  Re- 
port, Dunedin,  January,  1904. 

t  "Phil.  Mag.,"  July,  1905. 
t  "Phil.  Mag.,"  December,  1904,  and  September,  1905. 
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passed  tluough  the  aluniiniuni,  and  the  images  on  tlic  plate 
should  show  a  break,  the  lines  being  more  widely  separated 
in  one  half  of  the  picture  than  in  the  other. 

But  M.  Becquerel  is  under  a  misapprehension  on  this 
point.  Paradoxical  as  it  may  appear  at  first  sight,  no  such 
break  ought  to  appear,  and  the  photographic  result  is  quite 
in  accordance  with  the  theory  that  the  a  particles  lose  speed 
as  they  pass  through  matter. 

In  order  that  this  may  be  clear,  it  is  necessary  first  to 
consider  the  order  of  the  deflections  of  the  a  rays  in  the  mag- 

netic field,  on  the  various  theories  that  have  been  proposed. 

Suppose  that  an  a  particle  is  pro- 
jected from  O  in  the  direction  O  N,  with  N  A  A' 

velocity  v^, ,    and  that  the  action  of  a 
field  H  causes  it  to  describe  the  curved 

path  O  A. 

In  the  first  place,  let  the  velocity  be 
constant  throughout,  and  the  path  be 
therefore  circular,  as  M.  Becquerel  sup- 

poses. Then,  since  the  curvature  is 
small,  A  N  =  a^/2/o  where  A  N  =  a  and 
p  is  the  radius  of  curvature. 

A  N He 

In  the  second  place  let  the  velocity 
diminish    as   the    distance  from  O  in-  Fig.  1 
creases  ;  and  let  us  take  the  extreme  case, 
where  the  velocity  vanishes  at  a  distance  a  from  O.  Let 

the  path  in  this  case  be  OA'.  It  does  not  make  very  much 
difference  what  law  of  diminution  of  velocity  we  adopt :  let 
us  suppose,  as  my  experimental  results  seem  to  indicate,  that 
the  particle  spends  its  energy  at  a  rate  which  is  inversely 
proportional  to  the  square  of  its  speed.    In  this  case : 

1  m       =  kv~'\  s  being  measured  from  0, 
ds 

and  therefore      qc  (a-  s) 

,1  ,  V  a  -  s so  that  —  =  
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Thus  p=  ̂^(l-i)i; He  \  J 

and  we  obtain  easily  that,  if  p  =  dsld\j/, 

4«  r      /      nl]  He 

Now,  provided  that  ̂xl/ds  is  small,  this  quantity  is  very  nearly 

equal  to  A'N,  the  total  deflection  of  the  ray. 
But  this  integral 

_  He  ̂  

mv^  '   7  ' 
and  this  quantity  is  very  small,  since  it  is  only  slightly 
greater  than  A  N. 

Finally  then  we  have  that 

A'N/AN-8/7. 

It  is  easily  found  that  if  we  had  supposed  the  a  particle 
to  spend  its  energy  uniformly  along  its  path,  we  should  have 

obtained  the  result : —A'N/AN  =  4/3. 
It  will  thus  be  clear  that,  on  any  reasonable  hypothesis 

as  to  the  particular  law  of  diminution  of  velocity,  the  actual 
path  of  the  particle  differs  very  little  from  a  circle.  In  the 
extreme  case  which  I  have  considered,  the  small  deviation 
therefrom  at  the  end  of  the  path  is  small  compared  to  the 

widths  of  the  images  in  M.  Becquerel's  photograph.  If  the 
particle  ceases  to  ionise  whilst  its  velocity  is  still  great,  as 
has  been  shown  by  Professor  Rutherford,  the  variation  is  still 
less. 

Let  us  now  consider  the  circumstances  of  M.  Becquerel's 
experiment. 

As  a  first  approximation,  suppose  the  widths  of  the 
groove  containing  the  radium  salt  and  of  the  slit  to  be 
negligible. 

If  no  magnetic  field  is  acting,  all  the  a  particles  move  in 
the  vertical  line  O  N.  The  range  of  the  particles  from  RaC 

is  very  nearly  7*0  cm. :  from  which  it  follows  that  the  number 
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which  pass  any  given  point  V  is  propor- 
tional to  the  defect  of  O  P  from  7  0  cm., 

or  in  other  words  tliat  the  number  // 
which  end  their  flight  on  any  unit  of 
length  of  O  N  is  a  constant.  The  other 
three  groups  of  a  particles  have,  as  tlieir 

furthest  distances  of  penetration,  4  "8, 
4*2,  and  3*5  cm.  respectively.  Thus, 
between  4*8  and  4*2  2//  a  particles  end 
their  flight  on  each  unit  of  length,  be- 

tween 4 '2  and  3*5  the  number  is  3/?, 
and  from  that  point  up  to  the  radium  4//. 
The  radium  salt  is  supposed  to  be  deep 
enough  to  supply  all  these,  i.e.,  its  depth 
is  taken  to  be  at  least  '002  cm.  Suppose 
now  a  powerful  magnetic  field  to  be 
brought  into  play,  the  direction  of  the 
lines  of  force  being  normal  to  the  plane 
of  the  paper.  The  paths  of  the  a  par- 

ticles are  curved  to  one  side,  and  the 
curvature  is  greater  the  nearer  the 
particle  is  to  the  end  of  its  course.  Let 
O  A  and  O  Q  represent  two  such  paths. 
Their  separation  from  each  other  is  con- 

siderably exaggerated  in  the  figure.  If 
all  the  paths  were  drawn  the  locus  of  Q 
would  be  seen  to  be  a  curve,  whose  curvature  in  contrast  to 
that  of  the  path  of  any  one  particle  would  be  greater  the 
further  the  distance  from  A.  This  is  in  agreement  with  M. 

Becquerel's  experiments,  as  I  have  previously  pointed  out.* 
The  width  of  the  trace  upon  the  paper  of  all  the  paths 

of  the  a  particles  is  very  small,  and  is  almost  too  fine  to  be 
shown  on  a  diagram. 

It  is  perhaps  well  to  point  out  that  there  is  no  break  in 

this  trace  at  the  critical  points  4*8,  4'2,  and  3'5.  It  is  quite 
smooth  from  end  to  end.  These  points  mark  the  extreme 
distance  to  which  various  bundles  of  a  rays  penetrate ;  but 
the  deflection  of  an  a  ray  which  ends  its  course  at  a  given 
point  is  independent  of  the  particular  radioactive  material 
from  which  it  has  come;  the  only  varying  characteristic  of 
an  a  particle  is  its  velocity. 

We  must  now  take  into  account  that  the  widths  of  the 
slit  and  the  groove  are  not  negligible,  as  is  clearly  to  be 
seen  from  the  photograph  under  consideration.      There  is 

Fig.  2 

*  'Thil.  Mag.,"  December,  1904,  p.  737.  Jahrbueh  d.  Rad.  u. 
Elektr.,  1905,  p.  14. 
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Photograohic 
Plate 

consequently,  so  to  speak,  a  large  penumbra.  Thus  the 
trace  upon  the  plane  of  the  paper  of  all  the  a  rays  is  such 
as  is  represented  in  Fig.  3,  the  deflections  being  all  exag- 

gerated so  as  to  be  capable  of  depiction. 
Now  suppose  an  aluminium 

plate  is  placed,  as  in  M.  Bec- 
querel's  experiment,  over  the  slit, 
so  that  the  a  particles  have  to  pass 
through  it  on  the  way  to  the  photo- 

graphic plate.  M.  Becquerel  sup- 
poses that  there  ought  therefore  to 

be  an  increased  displacement  of  the 
photographic  image.  But  this  is 
not  so.  The  path  of  any  one  a 
particle  is  slightly  deflected,  but 
the  whole  trace  is  not  appreciably 
disturbed.  The  aluminium  dimin- 

ishes the  range  of  every  a  particle 
by  the  same  amount,  but  the  only 
result  is  to  cut  off  all  the  rays  which 
would  have  gone  past  a  certain 
point,  say  Q,  and  to  cause  them  to 
take  the  places  of  those  rays  which 
fell  short  of  Q  ;  these  latter  being 
further  shortened.  This  does  not  in  the  least  affect  the  posi- 

tion of  the  outer  edge  of  the  trace  upon  the  photographic 
plate;  and  though  there  must  be  a  slight  movement  of  the 
inner  edge,  so  that  the  trace  is  somewhat  narrower,  the 
change  is  so  small  that  it  could  not  possibly  be  detected,  as 
a  glance  at  the  photograph  will  show.  Magnetic  dispersion 
of  the  a  rays  does  exist :  it  has  been  directly  shown  by 
Rutherford,^  and,  as  I  think,  indirectly  by  M.  Becquerel's 
own  experiments,  in  the  peculiarities  of  the  curvature  of  his 
photographic  traces.  But  it  could  not  be  shown  in  the  man- 

ner of  the  experiment  which  M.  Becquerel  now  describes. 
That  would  be  analogous  to  the  search  for  evidence  of  the 
motion  of  the  stars  in  the  line  of  sight  in  the  displacement 
of  the  visible  spectrum  as  a  whole,  whereas  the  measurement 
to  be  made  is  of  the  displacement  of  some  Fraunhofer  line 
in  the  spectrum,  i.e.,  of  one  set  of  waves  which  can  be  isolated 

for  consideration.  It  is  here  that  Rutherford's  experiment 
is  differentiated  from  that  of  M.  Becquerel.  The  former  em- 

ployed as  a  source  of  rays  a  wire  coated  with  a  thin  layer  of 
RaC  emitting  o.  particles  of  uniform  velocity,  which  is 

analogous  to  confining  one's  attention  in  the  star  problem  to 

Ra 

Fig.  3 

1905. *  Also  quite  recently  by  Mackenzie,    "Phil.  Mag."  November, 
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waves  of  one  length.  Moreover,  Rutherford  passed  liis  a 
particles  for  some  considerable  distance  through  a  vacuum 
whilst  yet  under  the  influence  of  the  magnetic  field.  Thus 
the  evidence  of  the  increase  of  curvature  in  their  paths, 
originally  caused  by  the  loss  of  velocity  in  penetrating  matter, 

was  accumulated.  But  if,  as  in  M.  Becquerel's  experiment, 
the  path  is  in  the  air,  then  any  appreciable  increase  of  curva- 

ture closely  precedes  the  cessation  of  all  evidence  of  motion, 
and  the  result  must  be  in  any  case  almost  beyond  detection. 

M.  Becquerel  remarks  that  there  is  no  evidence  in  his 
photographs  of  the  greater  precision  of  the  outer  line  of  the 
trace,  which  I  had  anticipated.  But  the  photograph  which 
he  now  publishes  shows  that  there  is  too  much  penumbra  for 
such  an  effect  to  be  visible. 

THE  POSITIVE   CHARGE  OF   THE  a  PARTICLE. 

Considerable  discussion  has  recently  taken  place  as  to 
the  mode  in  which  the  a  particle  acquires  its  positive  charge. 
It  has  been  pointed  out  more  than  once  that  it  may  be 
explained  as  the  result  of  ionisation  by  collision  (Rutherford, 

address  to  St.  Louis  Congress,  1904;  Bragg,  "Phil.  Mag.," 
December,  1904),  and  that  the  same  hypothesis  will  explain 
the  deposit  of  tiie  radium  emanation  on  the  negative  electrode 
(Bragg  and  Kleeman,  December,  1904).  In  the  case  of  the 
emanation,  an  explanation,  which  I  understand  to  be  similar, 

has  been  carefully  worked  out  by  Mackower  ("Phil.  Mag.," 
November,  1905). 

Rutherford  has  shown  that  the  a  particle  is  charged  at 
the  moment  of  leaving  the  radium  salt.  But  I  do  not  think 
that  this  result  is  in  any  way  prejudicial  to  the  collision 
theory.  He  evaporated  a  very  weak  solution  of  radium  on  a 
plate,  and  supposed  that  as  a  result  he  had  an  excessively 
thin  layer,  so  that  the  particle  made  very  few  collisions  before 
emergence.  But  when  such  deposits  are  examined  under  a 
microscope  it  is  seen  that  the  salt  is  gathered  in  little  heaps, 
and  there  is  no  true  layer  at  all.  The  bulk  of  the  a  particles 
pass  through  hundreds  of  atoms  before  emergence,  and  there 
is  ample  opportunity  for  ionisation  by  collision. 

We  find  that  the  a  particle  spends  energy  in  causing 
the  expulsion  of  electrons  from  the  atoms  of  any  gas  which  it 
traverses.  The  tables  of  stopping  powers  given  above  show 
that  the  expenditure  of  energy  follows  the  same  law  when 
the  atoms  are  massed  in  a  solid.  We  conclude  that  the  solid 
is  ionised  in  the  same  way  as  the  gas.  We  should  therefore 
expect  to  find  slow-moving  electrons  issuing  from  radium 
itself,  and  from  both  sides  of  any  solid  screen  through  which 
the  particles  pass.  Surely  these  are  the  effects  observed  by 
J.  J.  Thomson,  Rutherford,  and  others.  This  has  already 

been  suggested  by  Soddy  (''Nature,"  March,  1905). 
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The  a  Particles  of  Uranium  and  Thorium. 

By  W.  H.  Bragg,  M.A.,  Elder  Professor  of  Mathematics  and 
Physics  in  the  University  of  Adelaide. 

[Read  April  3,  1906.] 

This  paper  is  divided  into  two  parts.  The  first  contains 
a  discussion  of  the  magnitude  of  the  ionisation  current  due  to 
a  layer  of  radio-active  material  scattered  on  the  floor  of  an 
ionisation  chamber,  and  covered  by  a  uniform  sheet  of  metal 
foil.  The  result  is  expressed  in  a  formula  which  is  somewhat 
complicated  in  its  general  form,  but  is  capable  of  simplifica- 

tion under  suitable  conditions.  Account  is  taken  of  the  varia- 
tion of  ionisation  with  velocity.  The  second  contains  an 

account  of  experiments  which  show  :  — 

(a)  That  the  values  of  the  current  in  various  cases,  cal- 
culated from  the  formula,  agree  very  well  with  the 

results  of  observation. 

fbj  That  the  ranges  of  the  a  particles  of  uranium  and 
thorium  are  very  nearly,  perhaps  exactly,  equal 
to  the  range  of  the  a  particle  of  radium. 

fc)  That  the  rate  at  which  thorium  atoms  break  down  is 
'19  of  the  similar  rate  for  uranium. 

Part  I. 

The  method  which  was  used  by  Mr.  Kleeman  and  myself 
in  the  determination  of  the  ranges  of  the  a  particles  emitted 
by  radium  and  its  products  does  not  lend  itself  to  the  corres- 

ponding determinations  in  the  cases  of  uranium  and  thorium. 
It  is  a  necessary  feature  of  the  method  that  all  a  particles 
except  those  moving  normally  to  the  horizontal  layer  of  radio- 

active material  should  be  prevented  from  reaching  the  ioni- 
sation chamber,  below  which  the  radium  is  placed.  This  is 

done  by  the  use  of  a  bundle  of  vertical  tubes,  which  stop 
all  tt  particles  other  than  those  moving  in  the  desired  direc- 

tion. But  this  limitation  diminishes  very  greatly  the  num- 
ber of  effective  a  particles,  and  in  the  cases  of  uranium  and 

thorium  the  effect  is  reduced  below  the  limits  of  convenient 
measurement.  This  is  the  case  even  when  a  large  surface  of 
radio-active  material  is  employed.  In  order  to  determine  the 
ranges  of  uranium  and  thorium  another  method  must  be 
devised. 

I  have,  therefore,  calculated  the  ionisation  due  to  a 
radio-active  layer  over  which  a  screen  has  been  placed.  The 
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result  is  a  function  of  the  relation  of  the  stopping  power  of 
the  screen  to  the  range  of  the  particle  ;  so  tliat  if  experiment 
is  made  the  one  can  be  found  in  terms  of  the  otlier.  The 
stopping  power  of  the  screen  may  be  made  the  subject  of  a 
direct  measurement,  and  so  the  range  of  the  a  particle  can 
be  determined.  I  find  it  better,  however,  to  compare  the 
range  of  tlie  uranium  or  thorium  with  that  of  radium >  work- 

ing the  experiment  by  a  substitution  method  ;  for  the  range 
of  radium  is  known  with  some  accuracy,  and  the  method  itself 
is  accurate  enough  when  employed  in  comparing  ranges,  but 
a  little  uncertain  in  its  application  to  direct  determinations, 
as  will  be  explained  later. 

Experiments  of  this  kind  have  already  been  made  by 
several  observers,  notably  by  Professor  Rutherford  and  Miss 

Brooks  ("Phil.  Mag.,"  July,  1900).  But  at  the  time  when 
they  were  made  it  was  believed  that  the  a  rays  were  ab- 

sorbed according  to  an  exponential  law  ;  it  was  not  known 
that  each  a  particle  possessed  a  definite  range  or  penetrating 
power.  Consequently  the  results  were  not  in  all  cases  ex- 

pressed in  such  a  way  as  to  render  them  available  for  the  cal- 
culation of  the  range.  I  have,  therefore,  found  it  convenient 

bo  repeat  them. 
In  the  following  theoretical  treatment  of  the  question 

the  following  cases  are  considered  :  — 

(a)  When  the  layer  of  radio-active  material  is  so  thick 
that  the  a  rays  from  the  bottom  of  it  are  unable 
to  reach  the  air  above.  Such  a  thickness  is  of  the 
order  '002  cm. 

(h)  When  the  layer  is  extremely  thin. 

(c)  When  the  layer  is  thicker  than  in  (h),  but  not  so 
thick  as  in  ( a). 

(d)  When  the  radio-active  material  is  in  the  form  of 
small  spheres  scattered  over  the  floor  of  the  ionisa- 
tion  chamber. 

The  first  and  second  are  really  special  cases  of  the  third. 
Uranium  and  thorium  are  conveniently  treated  under  (a)^  in- 

duced activities  under  (h)^  and  radium  under  (c). 

CASE  (a). 

lonisation  produced  in  air  above  a  thick  layer  of  radio- 
active material,  on  which  sheets  of  ahsorhing  material 

are  laid. 

Let  the  surface  of  the  radio-active  material  be  of  unit 
area.      Let  the  full  range  of  the  a  particle  be        and  the 
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range  lost  by  passing  normally  through  the  absorbing  sheet 
be  B. 

Let  the  stopping  power  of  the  radio-active  material  per 
radio-active  atom  be  s.  This  means  that  if  an  a  particle 
passes  parallel  to  the  axis  along  a  cylinder  containing  only  as 
much  matter  as  goes  with  one  radio-active  atom -of  the  radio- 

active material,  the  loss  of  range  is  on  the  average  s  times 
the  loss  when  an  average  air  molecule  is  substituted  for  the 
radio-active  matter.  The  length  of  the  cylinder  is,  of  course, 
immaterial. 

The  a  particles  emerging  into  the  air  will  penetrate  to 
distances  depending  on  the  quantity  of  matter  traversed  be- 

fore emerging.  Consider,  in  the  first  place,  all  those  whose 
ranges  in  air  after  emergence  lie  between  r  and  r  +  dr. 
These  move  at  various  inclinations  to  the  normal  to  the  sur- 

face of  the  layer  ;  the  number  depends  on  the  inclination,  and 
may  be  reckoned  as  follows  :  — 

Consider  only  those  whose  inclinations  to  the  normal  lie 
between  0  and  0  +  SO.  All  these  come  from  a  layer  of  a  certain 
thickness  at  a  certain  depth  below  the  surface.  The  depth 
does  not  concern  us,  but  the  thickness  does,  for  we  need  to 
know  the  number  of  radio-active  atoms  in  the  layer. 

Let  n  be  the  number  of  radio-active  atoms  in  a  c.c.  of  the 
material.  Let  be  the  number  of  molecules  in  a  c.c.  of  air. 
The  molecules  are  not  uniform,  of  course,  but  are  averaged  for 
our  purpose. 

Then  an  a  particle  loses  the  same  range  in  traversing  a 

distance  8r  in  air  as  in  traversing  a  distance  - .  8r  in  the  radio- es 

active  material. 

Hence,  if  PF'  is  the 
layer  in  question,  0 
the  radio-active  atom, 
OS  the  course  of 
the     a  particle, 

then    0Q=   and 71S 

ON  = cos 

This  last  expression 
is  also  the  volume  of  the  layer  from  which  the  a  particles  come,  since 
we  are  considering  unit  area  of  the  material  ;  and  therefore  the 

number  or  radio-active  atoms  m  it  is   



19 

Let  each  molecule  emit  A''  a  particles  per  second.  JV  is  a 
very  small  fraction.  Then  the  nmnher  emitted  by  each  particle 
between  the  inclinations  0  and  0  +  SO  is 

277  sin  0  SO  NsinOSO 

N. — r     =—  .r  - ' 47r  J 

Hence,  finally,  the  number  of  a  particles  whose  ranges  in  air 
after  emergence  lie  between  r  and  r  +  Sr,  and  which  have 
inclinations  to  the  normal  varying  from  0  to  0  +  SO,  is 

N  sin  On^  cos  OSrSO 2s 

The  limits  of  0  are  0,  and  such  a  value  of  0  that  the 
a  particles  wdiich  come  from  the  very  surface  of  the  radio-active 
material  and  move  at  this  inclination  to  the  normal  have  a 
range  r  in  the  air  after  penetrating  the  absorbing  sheet.  This 
value  of  0  is  given  by  the  equation  D  sec^  +  r  =  R. 

Integrating  between  these  limits  we  find  that  the  total 
number  of  a  particles  whose  ranges  lie  between  r  and  r  +  Sr 

~  is  {  iR-rf] Sr (R-rf 
Each  of  these  moves  over  a  range  r  in  air.  If,  as  a  first  approxi- 

mation, it  be  supposed  that  in  doing  so  it  makes  Ir  ions,  then 
we  find  that  the  whole  ionisation  (i)  is  obtained  by  integrat- 

ing this  expression  with  respect  to  r,  having  inserted  the  fac- 
tor Ir,  between  the  limits  R  —  D  and  0.    The  result  is 

Nln,  {  R\ 

i  =  —}^(R-D)  (R-W)  +  2Z)Mog--| 
If  7  =  the  ionisation  when  D  =  0,  then 

1=   R' Ss 
Hence 

I     D\   I      3D\      2D'  R z7/=(l--|   (1  1+   log  - 
'      \     r)   \       R  I       R'  D 

From  this  formula  a  curve  may  be  plotted  showing  the  relation 
between  i/I  and  D/R. 

This  result  is  obtained  on  the  assumption  that  the  ionisation 
caused  by  the  a  particle  is  proportional  to  the  distance  traversed, 

in  other  words  that  the  ionisation  is  independent  of  the  particle's 
velocity.  This  is  not  actually  the  case.  I  have  shown  ("Phil. 
Mag.,"  Nov.,  1905)  that  the  ionisation  is  inversely  proportional  to 
the  square  of  the  velocity.  Assuming,  therefore,  that  the  ionisation 
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produced  is  proportional  to  the  energy  expended,  we  may  say 
that  Be  =  k8r/e,  where  e  is  the  energy  possessed  by  the  particle 
and  k  is  a  constant.  Hence  e  is  proportional  to  V  (r  +  d),  where 
d  is  also  a  constant.  In  the  paper  referred  to  I  have  shown  that 

d  =  l'33cm.  Thus  the  ionisation  produced  by  the  a  particle  in 
traversing  the  last  r  cm.  of  its  course  may  be  put  equal  to 

I  (V  {r  +  d)  -  x^r) 

where  Z  is  a  constant  and  d  =  l'33. 
Hence  the  whole  ionisation  due  to  such  particles  as  have 

ranges  between  r  and  r  +  8r  is  equal  to 

This  must  be  integrated  between  the  limits  oi  R  —  D  and  0. 
The  final  result  is 

 =  -  {R  -  D     d)^  -  -d    -R^/d-D^/{R  +  d-D) 
Nln^     3  '  3 

^2  VR{v{R  +  d)+  V{R  +  d-D)\ 
-\-WVd-\-  log. 

V{R-\-d)       ̂ D[{V{R  +  d)+  Vd)^ 
The  value  of  I,  the  current  when  the  materia]  is  un- 

covered, is  obtained  by  putting  D  =  0.    This  gives 

4s/     2  I    2  I 
 =  -iR-\-d)  --d   -  RVd 

Nln,    3^  ^3 
The  value  of  ijl  is  therefore  no  longer  a  function  of  DjR 
merely,  as  in  the  simpler  formula  found  for  the  case  when  the 
variation  of  ionisation  with  speed  is  neglected.  Consequently 
the  curves  for  various  values  of  R  are  not  all  of  the  same  form. 

It  appears  on  trial,  however,  and  it  might  reasonably  have 
been  expected,  that  the  form  of  the  curve  is  altered  but  little, 
even  when  R  is  altered  considerably.  Curve  A  was  plotted 
for  the  case  R  —  Z,  and  serves  very  well  in  the  cases  of  uran- 

ium and  thorium.  It  lies  very  close,  as  can  be  found  on  trial, 
to  the  curve  obtained  from  the  simpler  formula  of  the  case 
when  the  variation  of  ionisation  with  velocity  is  neglected. 

*  Even  if  there  be  errors  in  the  theory  which  leads  to  this  formula, 
the  present  argument  is  not  injured,  for  the  formula  correctly  represents 
the  actual  facts. 
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Tlie  followini;  co-ordinates  liave  been  used  in  drawing  the 

e : — 
DjR  -067  -110  -167  -250  -333  -443  -568  -067  -833 
ijl     -773  -057  -532  -378  -262  -148  -069  -030  -010 

CASE  (b). 

Thin  layer  of  radio-active  material. 

The  limits  for  Q  are  now     and  0^  where 

D  sec  ̂ i  +  r=  /?,  and  (2)+  D')  sec  6^^-r=R. 

D'  being  the  air  equivalent  of  the  layer  of  radio-active 
material.  Hence,  the  total  number  of  particles  whose  ranges 
lie  between  r  and  r-^dr,  is 

where  D'^  is  neglected. 



22 

In  this  case  we  find  that  the  whole  ionisation  (i)  is  given by 

2)  ̂ R\v(R  +  d)  +  V{E-hd-  D)\ 
^^R  +  d-D)-  ̂ (d)  -       —  log.  ^ V{R  +  d)  ^ol  ̂ (R  +  d)+  Vd  \ 

and  the  ionisation  due  too  the  uncovered  material  by 

If  we  had  supposed  the  ionisation  to  be  independent  of 
the  velocity,  we  should  have  obtained  the  result 

D    D  D 

R    R  R 

In  this  case  the  effect  of  neglecting  the  variation  of 
ionisation  with  velocity  is  more  serious.  For  instance,  if  in 

the  simpler  formula  we  put  D / R  =  '25,  we  find  that  i/I  =  '4:0; 
whereas,  if  we  use  the  fuller  formula,  and  put  D  =  '75,  i?  =  3, 
we  find  that  '///  =  '448. 

These  formulae  are  applicable  to  measurements  of  the 
range  due  to  induced  activity,  since  it  is  to  be  supposed  that 
the  active  deposit  is  extremely  thin.  Curve  B  is  plotted  from 
the  fuller  formula  of  the  two,  for  the  case  in  which  R  =  7.  As 

usual,  d  is  put  equal  to  1*33. 
The  following  co-ordinates  have  been  used  in  drawing  the 

curve  : — 
D/R     -061  -124  -250  -357  -500  -690  -833 

•    i/I      -807  -612  -467  -335  -193  -077  -023 

CASE  (c). 

Moderately  thin  layer  of  radio-active  material. 

Let  the  air  equivalent  of  the  thickness  of  the  material  be  D'. 
This  must  be  considered  in  two  parts. 

(i.)  Where  r  is  such  that  D-\-D'-\-r  is  less  than  /?,  the 
-'D  +  D'  -1  D 

limits  of  $  are  cos  and   cos   ;  and  the  limits  of  r R—r  R -r 

are  R—  D  —  D'  and  zero. 
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(ii.)  Where  r  is  such  that  /)+/>'  +  »'  i«  .i^'reater  tliaii  /?,  tlie 

limits  of  0  are  cos   J^nd  zero,  and  tlie  limits  of  r  tin)  R  —  D 
R-r 

and  R-D  -  D'. 
Hence 

9  A      2  - 
=  +c^)'  --{R-D-n'+  df -2D'^d 3  3 

-z>y(^+(^-i9)  +  (z:>+/)V(^+^-  ^-^') 

Z>-^  ^{D  +  D')[^{R+d)  +  ̂ {R  +  d-D)} log. 

^(/?  +  ̂)        yZ>{  J{R  +  d}+  J(R  +  d-  D-D') 

D"+2DD'      V^\V{^  +  d)  +  ̂ (R  +  d-D-  D') 

-l0£ 

^{R  +  d)  x/{D-i-D')\  V{R  +  d)+  Vd\ 

Curve  C  is  plotted  from  this  formula  for  the  case  when  R  =  3*5 
and  D'  =  '5.     As  usual,  d  is  taken  equal  to  1*33. 

The  following  co-ordinates  have  been  used  in  drawing  the 
curve  : — 

BIR  -057  -143  -200  -257  -380  -500  -714 
i/I      -833  -642  -539  -449  -288  -174  -044 

CASE  (d). 

The  radio-active  material  in  the  form  of  small  spheres. 

This  case  is  not  realised  in  any  of  the  experiments  des- 
cribed in  this  paper,  but  is  introduced  in  order  to  show  how 

greatly  the  effects  depend  on  the  mode  of  arrangement  of  the 
radio-active  material. 

Suppose  the  sphere  to  be  of  such  a  size  that  its  diameter 
is  a  few  times  greater  than  the  range  of  the  a  particle  in  the 
radio-active  material  itself.  It  may  then  be  supposed  that  the 
sphere  emits  equal  numbers  of  a  particles  in  all  directions 
and  at  all  ranges  up  to  the  maximum.    Neglecting  the  varia- 
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tion  of  ionisation  with  velocity  we  find  that  the  ionisation  is 
proportional  to ^R-D  sec.  e 

sin  B.  r.  dO.  dr. 
o  o 

D 

i.f,,  to  R"-  D'-\-  1RD  log.  — . R 

D'     D  D 

Thus    ?•//  =  1  +  2—  lo^.  — . 

If  Dj  E  =  '2b  then  if  I  =  '25  nearly.  In  the  case  of  a  thin 
uniform  layer  we  found  above  that  if  D/R  =  '25,  then  i / 1  =  '4:0. 
Thus  the  effect  of  a  screen  in  cutting  down  the  ionisation 
effects  depends  very  much  on  the  mode  of  disposition  of  the 
radio-active  material  below  it. 

Part  II. 

The  apparatus  employed  was  of  the  usual  form,  and  very 

similar  to  that  described  by  Rutherford  ("Radio-activity," 
1905,  p.  98).  As  shown  in  the  figure  the  material  was  laid  on 
the  high  potential  plate  B,  at  such  a  distance  from  the  upper 
plate  A  that  no  a  particle  could  reach  it.  Thus,  every  a 
particle  ran  to  its  extreme  range ;  and,  to  make  more  certain 
of  catching  all  the  ions,  the  upper  plate  was  extended  down- 
wardsi  at  the  sides. 
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Uranium. 

The  iiraiiiuin  was  used  in  the  form  of  the  green  oxide, 
UsOh,  and  was  freed  for  the  time  from  Uranium  X.  This  was 
not  necessary,  but  convenient,  as  it  diminished  the  fi  ray 
correction.  The  uranium  was  ground  to  a  fine  powder,  and 
placed  in  a  shallow  depression  turned  in  a  metal  plate,  the 
diameter  of  the  recess  being  3-17  cm.  and  the  depth  1-32  inch, 
which  was  far  more  than  enough  to  make  sure  that  the  a 
rays  from  the  lowest  stratum  could  ]iot  get  out.  The  surface 
of  the  material  was  carefully  smoothed  by  the  aid  of  a  polished 
metal  plate.  A  potential  of  300  volts  was  used,  which  was 
nearly  sufficient  to  saturate  ;  more  was  not  necessary,  as  only 
relative  ionisations  were  in  question.  Aluminium  foil  was 
used  as  the  absorbing  layer,  the  weight  and  area  of  each 
piece  being  measured  so  as  to  obtain  the  product  of  the 
density  p  and  the  thickness   d.  In  the  following  table 
the  first  column  gives  the  value  of  pd  of  the  foil  used,  and 
the  second  the  corresponding  current,  being  the  mean  of  five 
readings  of  the  leak  for  ten  seconds. 

I. II. III. IV. 
V. 

pd-A  W 
i 

ill 

From 
curve  A. p8  of  full range  x 1( 

0 1044 
1-000 

317 811 

•768 

•071 

448 

633 635 

•595 

•139 

462 

949 494 

•456 

•205 

463 

1265 376 

•339 

•275 

460 
1620 275 

•239 

•353 

458 

1930 201 

•165 

•425 

455 

2610 97 

•062 

•580 

449 

3290 55 

•021 

•718 

458 

+  2  layers  of 34 0 
tinfoil 

The  last  line  shows  that  waien  two  layers  of  tinfoil  were  added 
to  the  aluminium  foil  already  covering  the  uranium  the  leak 
was  reduced  to  34.  Each  layer  of  foil  was  equivalent  to 
about  17  mm.  of  air,  and  the  aluminium  to  about  21,  so  that 
the  whole  cut  off  the  a  rays  completely,  for  their  range  was 
known  to  be  not  more  than  3'5  cm.  This  leak  of  34  was 
therefore  due  to  ̂   rays,  and  the  normal  leak  of  the  appara- 

tus. The  third  column  shows  the  result  of  subtracting  34 
from  all  the  figures  of  the  second  column,  and  reducing  to  a 
decimal  fraction  of  I  (the  maximum  current).  The  num- 

bers so  obtained  were  then  considered  as  so  many  ordinates  of 
the  thick  layer  curve  A  ;  and  the  corresponding  abscissae  found 
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and  placed  in  the  fourth  column.  It  was  then  possible  to 
obtain  from  each  reading  a  determination  of  the  pd  of  that 
atuminium  sheet  which  the  a  particles  of  uranium  could  just 
penetrate.  For  example, ,  the  table  shows  that  when 

pd  ='000949,  i/I  =  *456.  The  abscissa  of  curve  A  correspond- 
ing to  this  ordinate  is  '205.  Consequently  the  pd  of  full 

range  is  equal  to  •000949/-205  = '00463.  The  figures  in  the last  column  show  the  result  of  this  calculation  in  the  case  of 

each  observation.  Their  close  agreement  shows  that  the  ex- 
perimental results  fit  accurately  a  curve  derived  from  the 

theory  given  above,  and  is  good  evidence  of  the  soundness  of 
the  calculation. 

The  mean  of  the  values  in  the  last  column  is  *00456. 

Rod  hi  m. 

A  very  small  quantity  of  radium  bromide  was  dissolved 
in  water  and  evaporated  on  a  platinum  plate.  It  was  then 
raised  to  a  bright  red  heat,  in  order  to  expel  the  emanation. 
Some  RaC  still  remained,  but  this  fell  to  a  negligible  value 
in  a  few  hours,  as  was  shown  by  the  fact  that  the  ionisation 
current  due  to  the  newly  prepared  layer  declined  to  about 
half  value  in  that  time.  It  was  then  re-heated  so  as  to  drive 
off  such  fresh  emanation  as  had  been  formed  since  the  pre- 

vious heating.  It  has  been  shown  by  Kleeman  and  myself 

("Phil.  Mag.,"  Dec,  1904),  that  a  layer  so  heated  is  very 
nearly  free  from  all  the  radio-active  products  of  radium. 

The  same  aluminium  foils  were  used  as  in  the  previous 
experiment.    The  results  are  given  in  the  following  table :  — I. II. III. IV. 

pdx  W ^11 
From 

curve  C 
pd  of  full 

rariae  x  lO"* 
317 

•776 

•077 

412 
633 

•634 

•145 

437 

949 

•522 

•209 

453 

1265 

•430 

•270 

468 

1617 

•331 

•345 

468 

1933 

■261 

•405 

477 
2613 

•150 

•528 

493 

3289 

•072 

•650 

507 
There  is  here  not  quite  such  good  concordance  between  the 
figures  shown  in  the  last  column  as  there  was  in  the  case  of 
uranium.  This  is  not,  perhaps,  a  m.atter  for  surprise.  As- 

suming that  the  theory  of  Part  I.  of  this  paper  is  correct, 
then,  if  the  observed  results  are  to  fit  the  calculated  curve 
exactly,  the  active  material  under  consideration  should  emit 
onlv  a  particles  of  one  ran^e  (i.e.,  of  one  velocity  on  leaving 
the  parent  atom,  though  not,  of  course,  of  one  velocity  on 
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leaving  the  surface).  Although  the  radium  in  this  case  was 
nearly  free  from  its  radio-active  descendants,  yet  a  small  trace 
must  have  remained.  The  effect  would  be  to  make  the  value 
of  the  current  a  little  too  large  at  all  times,  but  especially 
when  the  absorbing  sheet  was  so  thick  as  to  stop  almost  en- 

tirely the  tt  particles  from  the  radium  itself  ;  so  that  the  last 
readings  of  the  last  column  would  be  too  high,  which  is  the 
case.  A  more  important  explanation  of  the  want  of  concord- 

ance of  the  first  and  last  results  with  the  rest  seems  to  be 
that  for  some  reason  the  first  layers  of  aluminium  foil  which 
are  laid  over  the  material  cut  down  the  radiation  more  than 
they  ought  to  do.  This  may  in  part  at  least  be  a  consequence 
of  the  experimental  arrangementis.  The  aluminium  foil 
cannot  be  made  to  lie  very  flat  on  the  surface  of  the  material, 
on  account  of  its  flimsy  nature,  and  must  have  a  little  air 
space  underneath  it.  Now,  the  air  next  the  material  is  the 
seat  of  a  relatively  large  amount  of  ionisation.  Thus,  the 
first  layer  may  have  an  exaggerated  importance.  Another 
partial  cause  may  arise  from  the  fact  that  the  first  layer  or 
two  must  cut  off  the  easily  absorbed  radiation  from  the  radio- 

active surface  which  has  been  shown  to  exist  by  J.  J.  Thom- 
son and  by  Rutherford.  I  am  not  aware  of  any  measure- 

ment of  the  amount  of  ionisation  due  to  this  radiation.  If 
in  this  experiment  only  4  per  cent,  of  the  whole  ionisation 
current,  when  the  material  is  uncovered,  is  supposed  due  to 

this  cause;  and  if  the  foil  whose  pd  ='000317  cuts  off  three- 
quarters  of  it,  and  the  next  addition  of  foil  the  remainder, 
then  the  figures  in  the  last  column  become,  in  order,  488, 
487,  487,  496,  486,  490,  502,  514.  Thus  the  existence  of  a 
small  quantity  of  radiation  of  this  kind  would  explain  the 
present  discrepancies  in  the  experiment.  It  will  be  seen  later 
that  a  similar  effect  occurs  with  thorium.  It  is  not  so  notice- 

able in  the  uranium  experiment,  as  will  be  found  on  turning 
back  to  the  table  of  results.  Still,  the  first  result  is  rather 
smaller  than  those  which  follow,  and  a  separate  measurement 

made  with  a  very  thin  layer  for  which  pd  —  *000133  gave  a 
value  for  the  full  range  equal  to  '00426,  which  is  much  smaller than  the  rest. 

It  should  be  mentioned  that  the  first  and  last  readings 
are  more  liable  to  error  than  the  others,  since  the  ends  of  the 
curve  are  used  in  obtaining  them. 

On  the  whole,  therefore,  the  radium  measurements  are 
liable  to  certain  small  errors  whose  magnitude  can  hardly  be 
estimated  as  yet.  But  they  are  small,  and  they  tend  to  bal- 

ance each  other,  so  that  for  our  present  purpose  we  may  safely 
assume  the  mean  of  the  results  of  the  last  column,  viz., 

'00466,  to  be  the  pd  of  that  sheet  of  aluminium,  which  can 
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just  be  penetrated  by  the  a  particle  of  radium.  If  there  are 
errors  of  experiment  other  than  those  discussed  above  they 
are  common  to  the  experiments  with  uranium  and  thorium, 
and  disappear  when  comparison  is  made. 

RaC. 

A  small  piece  of  copper  foil  was  rendered  active  by  ex- 
posure at  a  negative  potential  to  the  emanation  from  one  or 

two  mmg.  of  radium  bromide.  Tinfoil  was  used  as  the  ab- 
sorbing layer.  There  was  a  special  difficulty  in  the  experi- 

ment due  to  the  decay  of  the  active  matter.  This  was  over- 
come by  taking  measurements  of  the  current  with  the  RaC 

uncovered  before  and  after  each  measurement  when  foil  was 
placed  over  the  radiating  material.  The  observations  were 
equally  spaced  in  point  of  time,  so  that  the  geometric  mean 
of  the  two  former  measurements  could  be  matched  against  the 
latter.    The  results  are  shown  in  the  following  table :  — 

I.  II.  III.  IV. 

pd  i7i  Sn  .,j  From  pd  of  full 
foil  X  10^  '  Curve  B  range  x  10* 
477  -518  -217  220 
960  -235  -459  209 
1440  -072  -700  206 

Thus  the  a  particles  from  RaC  can  just  penetrate  a  sheet  of 

tinfoil  whose  pd  =  *0212.  A  separate  experiment  by  the 
method  employed  by  Kleeman  and  myself  ('Thil.  Mag.," 
Sept.,  1905),  showed  that  this  was  equivalent  to  7'4  cm.  of  air. 
The  actual  range  is  7'1  (loc.  cif.J,  so  that  the  agreement  can 
be  considered  satisfactory. 

Thorium. 

The    material    was    used    in    the    form    of  thorium 
oxide,  which  had  been  freed  as  far  as  possible  from 
other  radio-active  substances  by  means  of  the  processes 
described  by  Rutherford  and  Soddy.  The  treatment 
employed,  which  included  heating  to  a  bright  red  heat  as  the 
final  stage,  was  judged  to  have  been  successful  for  the  fol- 

lowing reasons :  — In  the  first  place,  the  recovery  of  activity 
was  not  marked  by  an  initial  drop,  so  far  as  could  be  ob- 

served ;  in  the  second,  the  ionisation  current  rose  at  a  rate 
which  showed  that  it  would  be  halfway  to  the  final  value  in 
four  days,  the  final  value  being  about  four  times  the  initial. 
In  the  third  place,  no  emanation  came  off  the  material  when 
first  prepared  ;  even  when  no  draught  was  employed  the  read- 

ings did  not  alter  in  15  minutes  ;  and,  in  the  fourth  place, 
the  observed  results  fitted  closely  to  the  calculated  curves, 
showing  only  a  slight  variation,  as  in  the  case  of  the  radium. 
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The  results  of  one  experiment  are  shown  in  the  following 
table :  — 

I, II. III. IV. 

pa  of 
From  Curve 

pa  of  full 

range  x  10* 
foil  X  10 A 

244 

•813 

•055 

444 

474 

•670 

•108 

439 

780 

•544 

•162 

480 

1061 

•412 

•227 

468 

1573 

•271 

•328 

480 

2073 

•173 

•417 

499 

2607 

•106 

•504 

517 

The  mean  of  the  figures  in  the  last  column  is  '00477. 
In  another  experiment  the  thorium  was  precipitated  twice 

at  intervals  of  two  days,  and  then  five  times  at  intervals  of 
twelve  hours.    The  results  were  as  follows  :  — 

1.  II.  III.  IV 

pd  of  ..^  From  Curve      pd  of  full 
Al.  foil  X  10"       ̂ '                    A  range  x  10^ 

534  ^655  ^114  470 
1046  ^425  ^221  473 
1633  ^248  ^347  471 
2133  -154  -438  486 

In  this  case  the  mean  of  the  figures  in  the  last  column  is 

'00475.  As  in  the  case  of  radium,  this  result  is  probably  a 
little  too  high,  as  it  is  impossible  to  get  rid  of  all  the  radio- 

active products  of  thorium,  and  all  these  have  ranges  higher 
than  thorium  itself.  For  Rutherford  has  shown  that  the  a 

particle  of  the  induced  activity  of  thorium  has  the  same  pene- 
trating power  as  the  a  particle  of  the  induced  activity  of 

radium,  and  some  rough  experiments  which  I  have  made  with 
Th.X.  go  to  show  that,  as  in  the  case  of  Ra,  the  second  and 
third  active  products  have  ranges  intermediate  between  the 

fi'rst  and  fourth.  *It  may  also  be  calculated  from  an  experi- 
ment of  Rutherford's  ("Radio-activity,"  2nd  Ed.,  p.  263V 

that  the  range  of  the  emanation  a  particle  is  about  6  cm. ; 
but  it  is  uncertain  how  much  should  be  allowed  for  the  stop- 

ping power  of  the  mica  sheet  which  he  used. 

*  Note. — An  experiment  by  Schmidt  (Phys.  Zeit.  No.  25,  p.  897)  has 
shown  that  RaA  has  two-thirds  of  the  penetrating  power  of  RaC.  Hence 
its  range  must  be  the  longer  of  the  two  intermediate  ranges,  determined 
by  Kleeman  and  myself,  viz.,  4*83  ;  and  the  range  of  the  emanation  must 
be  4 '23.  Thus  in  the  radio-active  sequence  each  explosion  is  more  violent than  the  last. 
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The  general  conclusion  is,  therefore,  that  uranium, 
thorium,  and  radium  eject  a  particles  of  nearly,  if  not  ex- 

actly, the  same  speed.  Considering  the  many  parallelisms 
already  known  to  exist  between  the  processes  of  disintegration 
of  these  substances  and  their  products,  this  new  fact  is  cer- 

tainly suggestive.  It  would  be  very  interesting  to  know  the 
ranges  of  Th.X.  and  Th.  emanation.^ 

Relative  Activities  of  Uranium  and  Thorium. 

An  expression  is  found  in  Part  I.  of  this  paper  for  the 
total  ionisation  over  an  uncovered  deep  layer  of  active  ma- 

terial. By  its  aid  we  raay  find  the  relative  numbers  of 
a  particles  emitted  by  uranium  and  thorium  when  the  ionisa- 

tion currents  due  to  known  areas  of  the  layers  have  been 
measured. 

Since  the  ranges  are  so  nearly  alike,  it  is  sufficient  to  use 
the  simpler  formula:  — Nl'n, 

I  =  
' 

8, 

If,  now,  the  suffixes  XJ  and  T  refer  to  uranium  and 
thorium,  we  have 

and  therefore 

Each  time  that  a  thorium  experiment  was  completed  a  compari- 

/, 

son  was  made  of  the  currents  /t  and  I^.  In  the  first  case  -— 

was  found  to  be  •234  ;  in  the  second  -234. 

be  seen  from  the  results  ffiven  above  can as  may 

/456\2 

be  taken  as  equal  to  i   J  =-916. ^  U76/ 

*  Experiments  just  completed  go  to  show  that  the  particle  from  Th.B. 
is  rather  more  penetrating  than  that  from  RaC ;  and  tliat  the  particle  from 
Th  Em.  has  a  range  of  about  three  fourths  of  that  from  Th.B.  It  is 
already  known  that  the  range  of  the  particle  from  RaA  is  -68  of  that  from RaC.    (April  4,  1906.) 
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V  232  +  2^1  (5  23-2 Also  —  =  =  

S,     ̂ 239  +  ̂ 716  26-2 

assuming  the  S(|iiare  root  law  (l^ragg  KlcHMnan,  "Phil.  Mag.," 
September,  1905)  to  hold  for  uranium  and  thorium. 

Hence,  finally, 

iV"  23-2 
—"^  =  •234  X  -916  X  =-190. 
iVr,  26-2 

This  result  may  be  a  little  too  small,  since  the  range  of 
the  a  particle  of  thorium  may  be  slightly  over-estimated. 
The  square  of  the  range  enters  into  the  formula  of  compari- 

son, but  on  the  other  hand  any  a  rays  of  long  range  which 
have  not  been  removed  from  the  thorium  would  make  1^ 
too  large.  On  the  whole,  therefore,  the  actual  value  cannot 
be  far  from  '20,  i.e.,  the  uranium  atoms  break  down  very 
nearly  five  times  as  fast  as  the  thorium. 

I  have  preferred  to  make  the  method  one  of  comparison 
of  ranges  rather  than  of  absolute  determination.  For  there 
are  two  or  three  difficulties  in  using  it  for  the  latter  purpose. 
In  the  first  place,  as  already  said,  it  is  not  easy  to  make  the 
thin  aluminium  leaf  lie  very  close  to  the  radiating  surface, 
and  the  layers  of  air  close  to  the  surface  contribute  a  rela- 

tively large  number  of  ions.  To  make  this  error  uniform  I 
have  used  a  net  of  very  fine  wires,  with  a  mesh  of  |  of  an 
inch,  to  keep  the  foils  down.  The  net  was,  of  course,  placed 
over  the  bare  surface  also,  when  I  was  measured.  Again, 
there  is  a  disturbing  effect  due  to  the  secondary  ionisation  of 
the  absorbing  sheet.  Mme.  Curie  has  called  attention  to  effects 

of  this  kind  (Rutherford,  "Radio-activity,"  1905,  p.  189). 
T  find  that  there  is  slightly  more  ionisation  v^hen,  of  the  two 
layers  of  foil,  Al.  and  Sn.,  the  latter  is  on  top.  Using  tin- 

foil, the  range  always  comes  out  rather  larger  than  when 
aluminium  foil  is  employed ;  e.g.,  the  range  of  RaC  when 
tinfoil  was  used  was  found  to  be  7*4  cm.,  and  when  aluminium 
foil  was  used  6'5  cm.  The  range  of  Ra,  as  found  by  the  aid 
of  aluminium  foil,  was  3*26,  which  is  half  the  range  of  RaC, 
as  it  should  be.  I  had  no  tinfoil  thin  enough  to  give  an 
accurate  measurement  of  the  range  of  the  a  particle  of  Ra. 
Both  measurements  with  aluminium  foil  are  too  lovt,  and  the 
one  with  tinfoil  is  too  high.  The  tinfoil  lies  flatter  on  the 
surface  than  the  aluminium,  which  may  help  to  explain  rhe 
difference,  but  it  seems  more  probable  that  it  is  mainly  due 
to  the  secondary  ionisation. 

One  other  difficulty  lies  in  the  way  of  an  accurate  deter- 
mination of  the  range  in  air  by  this  method.  As  has  already 

been  mentioned  by  Kleeman  and  myself  ('Thil.  Mag.,"  Sept., 
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1905),  the  loss  of  range  of  the  a  particle  of  RaC  in  going 
through  a  given  sheet  of  material  appears  to  be  slightly 
greater  than  the  loss  of  range  of  an  a  particle  of  RaA,  and 
it  is  not  yet  quite  clear  whether  this  difference  is  real  or  appa- 
rent. 

The  difficulties  which  have  just  been  mentioned  occur  only 
in  the  absolute  determination  of  air  ranges,  and  do  not  affect 
the  accuracy  of  the  comparison  of  the  ranges  of  radium, 
uranium,  and  thorium. 

I  owe  my  grateful  thanks  to  Dr.  W.  T.  Cooke  for  his 
have  thought  it  better  to  allow  it  to  stand  without  alteration. 

Note. — Since  the  above  was  written  I  have  received  the 

February  number  of  "The  Philosophical  Magazine,"  contain- 
ing an  article  by  Mr.  N.  F.  Campbell  on  ''The  Radiation  from 

Ordinary  Materials."  In  finding  the  formulae  necessary  to 
his  investigation,  Mr.  Campbell  has  covered  part  of  the 
ground  gone  over  in  Part  I.  of  this  paper.  As  the  fuller 
treatment  which  I  have  given  is  required  in  my  own  work  I 
have  thought  it  better  to  allow  it  to  stand  without  alteration. 

In  a  footnote  Mr.  Campbell  expresses  his  inability  to  see 
why  I  introduced  an  obliquity  factor  cos  6  into  the  prelimi- 

nary calculations  of  my  first  paper  on  the  a  rays  ('Thil. 
Mag,"  Dec,  1904),  The  mistake  is  mine.  I  did  not  discover 
it  until  I  had  occasion  to  consider  the  matter  again  in  con- 

nection with  this  present  investigation.  By  omitting  the  fac- 
tor, Mr.  Campbell  has  obtained  the  correct  formula  for  the 

case  which  he  has  investigated. 
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Descriptions   of   Australian  Tineina. 

'     By  E.  Meyrick,  B.A.,  F.R.S.,  F.Z.8. 

[Read  April  3,  1906.] 

AVhilst  preparing  my  material  for  the  classification  of  the 
I'Jutellida',  I  have  had  occasion  to  turn  out  several  dark  cor- 

ners of  the  Tin(  'ni(i,  and  have  in vestig:ated  the  afTinities  of 
some  neglected  or  misunderstood  genera,  besides  discovering  a 
few  species  accidentally  overlooked  hitherto.  The  results  of 
this  research  are  embodied  in  the  following  paper. 

XYLORYCTID^. 
Chekeuta,  n.g. 

Head  smooth  ;  tongue  developed.    Antennae  in  male 
simple  or  minutely  ciliated,  basal  joint  moderate,  without 
pecten.  Labial  palpi  very  long,  recurved,  second  joint  thick- 

ened with  appressed  scales,  terminal  joint  as  long  as  or  longer 
than  second,  slender,  acute.  Maxillary  palpi  obsolete.  Pos- 

terior tibije  smooth,  with  expansible  whorls  of  rough  scales  at 
origin  of  spurs.  Forewings  with  lb  furcate,  2  from  | ,  7  to 
costa  or  apex,  8  absent,  11  from  middle.  Hindwings  some- 

what over  1,  trapezoidal,  apex  obtuse,  termen  sinuate,  cilia 
J-f  ;  3  and  4  connate,  5  parallel,  6  and  7  connate  or  stalked, 
8  anastomosing  with  upper  margin  of  cell  towards  base. 

Type  C.  tinthalea.  Allied  to  Catoryctisi^  from  which  it 
differs  especially  by  the  structure  of  vein  8  of  hindwings. 
The  species  are  relatively  small  dark  insects,  with  a  tendency 
to  metallic  colouring. 

('here  lit  a  tinth/dea ,  n.  sp. 
Male,  female,  12-13  mm.  Head  and  thorax  blackish, 

with  a  few  white  scales.  Palpi  black,  basal  joint  white, 
second  joint  white  except  base  and  apex,  terminal  joint 
sprinkled  with  white.  Antennge  blackish.  Abdomen  dark 
fuscous,  segmental  margins  white.  Forewings  elongate-oblong, 
costa  gently  arched,  apex  obtuse,  termen  slightly  sinuate  or 
nearly  straight,  somewhat  oblique ;  dark  fuscous,  coarsely 
irrorated  with  black,  and  more  irregularly  with 
white :  the  white  scales  appear  to  form  an  irregular  line 
from  costa  beyond  §  to  tornus,  and  a  terminal  series  of  dots, 
but  no  other  defined  markings :  cilia  metallic  purplish-bronze. 
Hindwings  with  6  and  7  connate  ;  dark  bronzy-fuscous  ;  cilia 
fuscous,  with  dark  fuscous  basal  line. 

0 
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Sydney  and  Slioalhaven,  New  South  Wales,  in  October 
and  January  ;  two  specimens.  Characterized  by  the  strong 
white  irroration  and  metallic  cilia. 

Ghereuta  anfhraeistis,  n.  sp. 

Male,  10  mm.  Head  and  thorax  dark  metallic  purplish- 
leaden-grey.  Palpi  dark  bronzy-fusicous,  towards  base  whit- 

ish. Antennae  dark  fuscous,  simple.  Abdomen  dark  bronzy- 
fuscous,  lateral  margins  spotted  with  white.  Forewings  elon- 

gate, costa  gently  arched,  apex  obtuse,  termen  rather  obliquely 
rounded ;  dark  bronzy-fuscous  with  coppery  reflections,  with  a 
few  scattered  white  scales :  cilia  dark  fuscous.  Hindwings 
with  6  and  7  connate ;  dark  bronzy-fuscous  ;  cilia  dark  fuscous, 
basal  third  blackish-fuscous. 

York,  West  Australia,  in  November  :  one  specimen. 

Ghereuta  chalcistis,  n.  sp. 
Male,  female,  13-16  mm.  Head  and  thorax  metallic 

bronzy-grey,  side-tufts  yellowish.  Palpi  bronzy-grey,  towards 
base  whitish.  Antennae  dark  fuscous,  in  male  minutely 
ciliated.  Abdomen  bronzy-fuscous,  segmental  margins  broadly 
whitish.  Forewings  elongate,  costa  gently  arched,  apex  ob- 

tuse, termen  hardly  rounded,  oblique;  fuscous,  irrorated  with 
dark  fuscous  and  mixed  with  yellowish-brown ;  stigmata  very 
obscurely  indicated  with  dark  fuscous  scales,  plical  somewhat 
beyond  first  discal :  cilia  fuscous.  Hindwings  with  6  and  7 
stalked  :  dark  fuscous,  darkest  towards  apex  ;  cilia  fuscous, 
with  dark  fuscous  basal  shade. 

Albany,  West  Australia,  in  December ;  two  specimens. 

CECOPHORID^. 

I  now  divide  this  family  into  two  main  groups,  viz.,  (A) 
having  antennae  of  male  moderately  or  strongly  ciliated  (1  or 
more) ;  and  (B)  having  antennae  of  male  simple,  or  at  most 
minutely  ciliated  (not  over  J).  This  second  group  is  that 
which  I  formerly  separated  as  a  distinct  family  (Depres- 
sariadce);  it  is  rather  numerously  represented  in  the  Indian 
region,  and  I  am  now  better  acquainted  with  its  extent.  It 
is  a  natural  assemblage,  and  I  find  some  genera  are  referable 
to  it,  which  I  had  placed  elsewhere,  notably  Ewpselia  and 
Thiidacd.  The  three  genera,  Ewpselia,  Thudaca,  and  Dolero- 
mima,  though  by  no  means  very  closely  related  together,  agree 
in  the  possession  of  a  very  singular  form  of  pupa — naked, 
angular,  and  seated  erect  upon  the  truncate  tail,  imitating  a 
leaf — and  it  is  therefore  probable  that  some  other  genera  of 
the  group  will  be  found  to  show  the  same  character,  which 
will  be  of  interest  as  an  indication  of  affinity. 
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A  general  classification  of  the  family  may  be  expressed  by 
the  following-  table,  but  the  characters  are  not  in  all  cases 
absolute  :  — 

A.  (Kcoplioi  in<r.     AnttMina'  oi'  iiuile  ciliated  (1  or  more). 1.  (Fcoplnnidrs.    Vein  7  of  forowings  to  costa. 
2.  Eidfchriddrs.        ,,  ,,  apex. 
3.  l*hilnh(>fi(1rs.  termen. 

B.  Deprrssariana'.    Antounve  of   male    simple    or  minutely ciliated  (i). 
1.  ])rpir-'i'«ir}(i(1('!<.     Antenna^  shortei"  than  forewings. 
2.  (''(ir(''n)i(lrs.    AiihMina'  as  long  as  I'orewings. 

The  following  is  an  ordered  list  of  the  Australian  genera 
referable  to  the  Dcprcsuiriana' : — 

1.  Depressariades.  Encliocrates,  Ale.yr. 
Machetis,  Meyr.  Pedois,  Turn. 
Sphyrelata,  Meyr.  Dolerominia .  Alcyr. 
Eupselia,  Meyr.  Binsitta,  AValk. 
Eutorna,  Meyr.  Ceratophys(^tib,  Meyr. 
Heterobathra,  Low.  Ethmia,  Hb. 
Heterochyta    Meyr.                   9.  (lareimiU','^. 
Acolasta,  Mevr.  Piiolentis,  Meyr. Leptosaces    Meyr.  Octaspliales,  M Bida,  Walk 
Thudaca.  Walk. 

eyr. 

Poiitorneuta,  ""J'lirn. Scorpiopsis,  Turn. 
Macrobathra,  Meyr. 

Ma('roh((f]ira  he,mdi/as,  n.  sp. 
Male,  12  mm.  Head  white,  with  three  dark  fuscous  dots 

on  forehead,  and  one  on  each  side  of  crown.  Palpi  white, 
second  joint  with  base  and  a  subapical  ring  dark  fuscous,  ter- 

minal joint  dark  fuscous,  with  apex  and  a  subbasal  ring  white. 
Antennoe  ochreous-whitish  ringed  with  dark  fuscous.  Thorax 
white,  irregularly  irrorated  with  dark  fuscous.  Abdomen 
fuscous.  Forewings  dark  fuscous  irrorated  with  white ;  mark- 

ings ochreous-whitish  ;  a  moderate  fascia  from  ̂   of  costa  to  J 
of  dorsum,  angulated  and  partially  interrupted  in  middle  ;  an 
oblique  spot  from  middle  of  costa,  and  a  triangular  spot  on 
dorsum  before  tornus,  separated  by  cloudy,  round,  dark  fus- 

cous spot  ;  a  spot  on  costa  at  -|,  and  a  similar  one  opposite  it 
on  termen :  cilia  fuscous,  ochreous-whitish  opposite  costal 
spot,  and  on  a  large  terminal  patch.  Hindwings  grey,  darker 
towards  apex  ;  cilia  light  ochreous-grey. 

Rosewood,  Queensland,  in  September ;  one  specimen. 
Quite  distinct  from  any  other  ;  the  form  of  the  first  fascia  is 
a  marked  character. 

BORKHAUSENIA,  Hb. 

Borkhausenia  capnodyfa,  n.  sp. 

Female,  12-13  mm.    Head  whitish-ochreous,  crown  irro- 
rated with  dark  fuscous.      Palpi  whitish-ochreous,  terminal 

c2 
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joint  and  lower  half  of  second  irrorated  with  blackish.  An- 
tennae fuscous.  Thorax  fuscous,  irrorated  with  blackish,  api- 

cal half  of  patagia  whitish-ochreous.  Abdomen  pale  greyisli- 
ochreous,  sprinkled  with  fuscous.  Forewings  elongate,  nar- 

row, costa  gently  arched,  apex  pointed,  termen  extremely 
obliquely  rounded  ;  fuscous,  irroratecl  with  blackish  ;  extreme 
base  whitish-ochreous  ;  stigmata  large,  round,  cloudy,  black- 

ish, plical  slightly  beyond  first  discal,  an  additional  similar 
spot  on  tornus  ;  a  suffused  whitish-ochreous  spot  on  costa  at  |, 
followed  by  some  blackish  suffusion  :  cilia  pale  fuscous,  irro- 

rated with  blackisih  towards  base.  Hindwings  grey,  paler 
towards  base ;  cilia  whitish-fuscous. 

Duaringa  and  Brisbane,  Queensland,  in  September  :  two 
specimens.  Not  very  near  any  other  ;  might  perhaps  be  placed 
next  B.  epimicfa. 

Bnrkliduxeiiui  (ixparfd,  n.  sjd. 

Male,  11-13  mm.  Head,  palpi,  and  thorax  white, 
sprinkled  with  pale  fuscous.  Antennae  white,  ringed  with 
dark  fuscous.  Abdomen  pale  fuscous.  Forewings  elongate, 
rather  narrow,  costa  moderately  arched,  apex  acute,  termen 
slightly  sinuate,  extremely  oblique  ;  white,  costal  and  dorsal 
areas  irrorated  with  fuscous,  leaving  an  irregular,  broad,  clear, 
central  streak  ;  two  blackish  dots  beneath  costa  towards  base, 
two  transr^rersely  placed  beneath  costa  before  J,  one  beneath 
middle  of  disc,  one  towards  costa  at  and  one  in  disc  at  | : 
cilia  whitish.    Hindwings  pale  grey ;  cilia  ochreous- whitish. 

Sydney,  New  South  Wales :  Albany,  West  Australia ;  in 
September  and  October,  two  specimens.    Allied  to  B.  laf/ara. 

EuLECHRiA,  Meyr. 

Enlechria  textilis,  n.  sp. 

Male,  female,  13-17  mm.  Head  and  thorax  white,  irro- 
rated with  dark  fuscous.  Palpi  white,  second  joint  with  lower 

half  and  a  subapical  ring  irrorated  with  dark  fuscous,  termi- 
nal joint  more  or  less  widely  irrorated  with  dark  fuscous 

towards  base  and  apex.  Antennae  white,  more  or  less 
suffusedly  ringed  with  dark  fuscous.  Abdomen  grey. 
Forewings  elongate,  narrow,  costa  gently  arched, 
apex  obtuse,  termen  very  obliquely  rounded ;  white, 
irrorated  with  dark  fuscous,  tending  to  form  longitudinal 
streaks  ;  a  blackish  subcostal  daslh  from  base  of  costa  ,  stig- 

mata blackish,  linear,  plical  obliquely  beyond  first  discal, 
usually  discal  stigmata  connected  or  absorbed  by  a  fine  black- 

ish line,  and  a  similar  line  along  fold  from  base  to  plical 
stigma :  some  undefined  dark  fuscous  marks  before  termen 
and  apical  portion  of  costa  :  cilia  whitish,  with  two  distinct 
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iines  of  dark  fuscous  inoration.  TTindwings  with  .'i  and  4 
often  stalked  or  even  sometimes  coincident,  5  approximated 
at  base  to  4  o»-  even  connate:  f^rey,  lij^jlitei-  towards  base;  cilia 
light  grey. 

Svdney,  Bathurst,  Murrurundi,  and  Glen  Innes  (4,500 
feet),  New  South  Wales;  Campbelltown,  Tasmania;  in  No- 

vember and  December,  ten  specimens.  This  obscure,  narrow- 
winged  species  of  the  nrcella  group  is  curious  on  account  of 
the  variable  neuration  of  lundwings  ;  but  since  some  specimens 
are  quite  normal,  it  cannot  be  generically  separated,  and  tlie 
resulting  enlargement  of  characters  does  not  affect  my  tabula- 

tion or  i-ender  the  genus  less  distinct. 

Ptochosakis,  n.  g. 

Head  with  loosely  appressed  hairs ;  tongue  developed. 
Antennae  J,  in  male  moderately  ciliated  (1),  basal  joint  mode- 

rate, without  pecten.  Labial  palpi  moderately  long,  slightly 
curved,  subascending,  second  joint  with  loose,  rough,  project- 

ing tuft  of  scales  towards  apex  beneath,  terminal  joint  less 
than  half  second,  slender,  acute.  Posterior  tibiae  clothed  with 
long  hairs  above.  Forewings  with  2  from  angle,  abruptly 
curved,  3  absent,  4  approximated,  7  and  8  stalked,  7  to  ter- 
men,  11  from  middle.  Hindwings  |,  ovate-lanceolate,  cilia  2  ; 
4  absent,  5  somewhat  approximated  to  3,  6  and  7  parallel. 

Allied  to  Saropla,  of  which  it  is  a  degraded  development, 
with  similar  palpi,  but  differing  in  the  reduced  neuration,  and 
absence  of  basal  pecten  of  antennae. 

I'tocliosaris  horrenda ,  n.  sp. 
Male,   10-11  mm.    Head,  palpi,  antennae,  thorax,  and 

abdomen  fuscous,  mixed  with  whitish.      Forewings  broad- 
lanceolate,  acute  :  fuscous  mixed  with  whitish.  Hindwings 
grey. 

Blackheath,  New  South  Wales;  Mount  Lofty,  South  Aus- 
tralia ;  in  October,  two  specimens.  This  is  a  most  obscure  and 

insignificant-looking  insect. 

^OLOcosMA,  Meyr. 

This  genus  must  certainly  be  transferred  to  the  (Eco'phO' 
ri(hf  ,  and  will  equally  certainly  be  placed  amongst  the  Philo- 
hotides,  but  its  exact  position  in  that  group  is  not  so  obvious. 
On  a  strict  interpretation  of  structure,  it  appears  to  be  nearest 
to  Oorythecta,  and  it  may  be  placed  in  the  neighbourhood  of 
that  genus  until  more  profound  research  or  the  discovery  of 
new  material  discloses  its  true  affinity.  To  the  two  species 
originally  described  T  now  add  a  third,  but  as  it  is  closely 
related  to  one  of  them  it  does  not  help  the  situation. 
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J^oJoco&rna  cycloorantha^  n.  sp 

Male,  8-9  mm.  Ilead  and  thorax  dark  fuscoiis  more  or 
less  mixed  with  ochreous-whitish.  Palpi  dark  fuscous,  second 
joint  mixed  with  white.  Antennae  blackish,  obscurely  spot- 

ted with  white.  Abdomen  dark  grey.  Forewings  elongate, 
costa  moderately  arched,  apex  round-pointed,  termen  ex- 

tremely obliquely  rounded  ;  whitish,  closely  irrorated  with 
dark  fuscous,  veins  posteriorly  lined  with  white:  two  light 
orange,  dark-edged  fasciae  enclosing  a  slender,  direct,  silvery- 
white  median  fascia,  first  narrow,  even,  second  narrow  on  dor- 

sum, widened  throughout  to  costa,  enclosing  siivery-white  dis- 
cal  and  costal  spots  ;  a  light  orange  line  along  lower  part  of 
termen :  cilia  fuscous,  on  termen  with  a  strong  black  basal 
band,  narrowed  upwards,  enclosiing  about  five  silvery-white 
dots.    Hindwings  rather  dark  grey  ;  cilia  grey. 

Albany,  West  Australia,  from  September  to  December ; 
five  specimens.  Very  similar  to  .4.  iridozona,  but  the  pos- 

terior simple  V-shaped  fascia  of  that  species  is  replaced  by  a 
more  complex  marking. 

EupsELiA,  Meyr. 

This  genus  is  distinguished  from  all  others  in  this  group 
known  to  me  by  the  unusually  short  and  weak  labial  palpi : 
the  absence  of  vein  8  in  the  forewings  is  a  frequent  character 
in  this  group,  whilst  in  the  other  section  of  the  (Ecophoridce 

it  is  exceeding'ly  rare,  the  single  species  of  Afelosficha  being 
the  only  known  example. 

Eupselia  lettcaspis,  n.  sp. 

Male,  female,  13-16  mm.  Head  ochreous-yellow,  cen- 
trally whitish-tinged.  Palpi  whitish-yellow,  second  joint 

slightly  sprinkled  with  fuscous.  Antennae  dark  fuscous. 
Thorax  dark  fuscous,  apical  half  of  patagia  and  posterior  mar- 

gin ochreous-white.  Abdomen  fuscous.  Forewings  elongate, 
slightly  dilated  posteriorly,  costa  moderately  arched,  apex  ob- 

tuse, termen  obliquely  rounded  ;  dark  fuscous  ;  an  ochreous- 
white  patch  occupying  basal  |  except  a  costal  streak ;  an 
ochreous-white  fascia  beyond  middle,  on  lower  half  narrowed 
and  bisected  by  a  dark  fuscous  line  or  partially  obscured  with 
purplish  ;  on  each  side  of  this  fascia  an  obscure  deep  purple 
line,  becoming  obsolete  towards  costa  ;  terminal  area  divided 
into  two  patches,  very  finely  strigulated  with  whitish,  anterior 
longitudinally,  posterior  transversely  ;  a  small  whitish  costal 
spot  before  apex,  from  which  a  dark  fuscous  line  runs  obliquely 
to  termen  beneath  apex  :  cilia  dark  fuscous,  round  apex  with 
a  coppery-purple  basal  line,  beneath  apex  with  a  coppery- 
purple  sometimes  black-centred  basal  dot,  on  lower  half  of 
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ternien  with  three  small  round  black  spots  edged  anteriorly 
V!.itii  whitish  and  posteriorly  with  deep  purple,  separated  by 
black  interspaces.  Mind  wings  ochreous-yellow  ;  an  irregular 
dorsal  fascia  of  dark  fuscous  suffusion  ;  a  variable  dark  fuscous 

terminal  fascia,  sometimes  broad  at  apex,  sometimes  very  nar- 
row, not  reaching  tornus :  cilia  fuscous,  with  dark  fuscous 

basal  line. 

Quorn,  South  Austraha  :  York,  West  Australia  :  in  Octo- 
ber and  November  ;  ten  s})ecimens.  E .  philonior-pha.  Low., 

must  be  near  this,  but  T  think  distinct  if  the  description  ia 
accurate:  I  have  not  seen  a  specimen. 

Eupsclia  trifhrona,  n.  sp. 

Female,  15  mm.  Head  pale  ochreous-yellowish.  Palpi 
whitish-yellowish,  towards  base  sprinkled  with  fuscous.  An- 

tennae dark  fuscous.  Thorax  dark  purplish-fuscous,  with  an- 
terior and  posterior  ochreous-whitisli  spots.  Abdomen  fus- 

cous, mixed  with  wliitish-ochreous.  Forewings  rather  broad, 
costa  rather  strongly  and  unevenly  arched,  apex  obtuse,  ter- 
men  nearly  straight,  rather  strongly  oblique  ;  dark  purple- 
bronzy-fuscous  ;  a  broad  ochreous-white  fascia  from  dorsum 
about  J,  rather  narrowed  upwards  and  not  reaching  costa  ;  a 
moderate  ochreous-white  fascia  beyond  middle,  narrowed  and 
rather  .broadly  interrupted  in  disc  :  cilia  ochreous- whitish, 
mixed  with  dark  fuscous,  with  dark  fuscous  subbasal  line  (im- 

perfect), flindwings  light  ochreous-yellow  ;  large  apical  and 
small  tornal  patches  of  dark  fuscous  suffusion ;  cilia  fuscous. 

Sydney,  iNew  South  Wales,  in  November;  one  specimen. 
In  the  species  of  this  genus  with  yellow  hindwings  the  extent 
of  the  dark  fuscous  margin  is  found  to  be  extremely  variable 
(apparently  without  reference  to  sex  or  locality)  wherever 
sufficient  material  has  been  obtained,  and  it  will  therefore  be 

reasonable  to  anticipate  similai"  variability  in  such  species  as 
the  present. 

Eupselia  /typslrl/ora,  n.  sp. 
Male,  female,  12-13  mm.  Head  and  antennse  dark  fus- 

cous. Palpi  ochreous-whitish,  mixed  with  blackish -fuscous. 
Thorax  dark  fuscous,  with  large  ochreous-yellow  patches  on 
shoulders.  Abdomen  dark  fuscous  at  base  or  sometimes  more 

or  less  wholly  suffused  with  ochreous-yellow.  Forewings 
rather  broad,  costa  rather  strongly  and  unevenly  arched,  apex 
obtuse,  termen  obliquely  rounded  :  dark  fuscous,  slig^htly 
purplish -tinged  :  a  broad  ochreous-yellow  fascia  from  middle 
of  costa,  where  it  includes  a  dark  fuscous  dot,  to  dorsum, 
where  it  extends  from  J  to  near  tornus,  narrowed  upwards, 
edges  slightly  curved  inwards :  cilia  dark  fuscous.  Hind- 
wings  dark  fuscous,  basal  half  sometimes  more  or  less  wholly 
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suffused  with  ochreous-yellow ;  cilia  fuscous,  with  dark  fus- 
cous basal  line. 

York,  West  Australia,  m  November ;  nine  specimens, 
flying  high  around  Eiicalyptiis  in  the  afternoon  sunshine.  A 
specimen  from  Victoria,  similar  but  larger  (15  mm.),  has 
basal  area  of  forewings  suffusedly  mixed  with  yellow-whitish, 
and  a  whitish  costal  mark  before  apex  ;  I  am  uncertain  whe- 
ther  it  is  a  distinct  species  or  only  a  geographical  form,  but 
probably  it  will  prove  to  be  the  latter. 

Eupselia  car po ra pseUa ,  Walk . 

Dr.  A.  J.  Turner  has  satisfactorily  ascertained  that  hen- 
tella,  Walk.,  is  only  a  synonym  of  this,  the  species  being  vari- 
able. 

Eupselia  holo.rantha.  Low. 
I  have  this  species,  which  is  a  good  and  distinct  one,  from 

Mount  Lofty,  South  Australia  (Guest),  and  also  from  Vic- 
toria (Raynor). 

EuTOENA,  Meyr. 

Head  with  appressed  scales,  sidetufts  projecting  over  fore- 
head ;  tongue  developed.  Antennae  |,  in  male  serrate,  mi- 

nutely ciliated  (j-A),  basal  joint  moderately  long,  svithout 
pecten.  Labial  palpi  long,  curved,  ascending,  second  joint 
thickened  with  dense  appressed  scales,  sometimes  roughly  ex- 

panded towards  apex  above  or  with  spreading  apical  tuft  be- 
neath, terminal  joint  as  long  as  second  or  shorter,  slender, 

acute.  Forewings  with  lb  simple  at  base  (upper  fork  obso- 
lete), 2  from  near  angle,  6  to  apex,  7  and  8  stalked,  7  to 

costa,  11  from  before  middle.  Hind  wings  1  or  almost  1,  elon- 
gate-ovate or  broadly-lanceolate,  cilia  IJ5-2  :  3  and  4  connate  or 

approximated,  5  bent,  6  and  7  parallel,  6  to  apex. 
The  variation  in  the  scaling  of  the  palpi  of  this  genus  is 

singular  ;  I  have  no  doubt  that  the  various  forms  are  all  rightly 
included  in  the  genus,  which  is  well  characterised  by  other 
structure,  and  has  a  peculiar  and  easily  recognised  facies ;  the 
species  are,  in  fact,  often  so  similar  that  the  structure  of  the 
palpi  affords  the  readiest  specific  distinction.  There  are  two 
New  Zealand  species  (on  which  the  genus  was  founded)  very 
similar  and  closely  allied  to  the  Australian,  but  not  identical ; 
and  I  now  add  ten  Australian  species :  — 

1.  Second  joint  of  palpi  tufted  beneath  2. 
Second  joint  of  palpi  not  tnfted  be- neath  3. 

2.  Forewings  Avith  median  white  streak 
continued  to  apex   Irptographa. 

Forewings  with  median  white  streak 
not  passing  f    intonsa. 
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'A.  l'\)i<>\\  i  M<!;s  with  one  or  inort^  ()l)li(HM'  1]  j st  roaks  t  iom  cost  a    4. 
b'oiow  iiit^s     witlioiit     obliqiio  costal streaks    7. 

I.  Pali)i    with    scales    of    second  joint 
roughly  t>\pandcd  above    5. 

Palpi    with    scales   of    second  joint 
appressed    sj)! nthc-rias 

5.  Oblique  costal  lines  white    G. 
Oblique  costal  lines  formed  by  black 

scales   only    imhulicola. 
().  jMedian    wliite   streak   continued  to 
apex    cury  gramma. 

]\redian  white  streak  not  passing  f...  tricasis. 
7.  Forewings  streaked  witli  whitish  on 
veins    diaula. 

Forewings  not  streaked  on  veins   8. 
8.  Terminal  joint  of  palpi   with  dark 

fuscous  submedian  band    c.picneplies. 
Terminal  joint  of  palpi  without  sub- median  band    9. 

9.  Terminal   joint   of   palpi   nearly  as 
long  as  second    pelogenes. 

Terminal  joint  of  palpi  little  more 
than  half  second    phaulocosnia . 

Eutorna  It ptoyraplui,  n.  sp. 

Male,  female,  12-13  mm.  Head  whitish,  mixed  with  pale 
brownish.  Palpi  with  second  joint  ochreous-fuscous,  white  at 
base  and  apex,  with  long  rough  projecting  tuft  of  scales  be- 

neath, terminal  joint  as  long  as  second,  whitish,  anterior 
edge  dark  fuscous.  Antennae  grey,  suffused  with  white  above. 
Tnorax  light  ochreous-fuscous,  partially  suffused  with  whit- 

ish. Abdomen  grey,  sides  and  apex  ochreous-whitish.  Fore- 
wings  elongate,  rather  narrow,  costa  moderately  arched,  apex 
round-pointed,  termen  extremely  obliquely  rounded  ;  brown- 
ish-ochreous  irrorated  with  fuscous,  with  a  few  dark  fuscous 
scales  ;  a  white  median  longitudinal  streak  from  base  to  apex, 
posteriorly  sometimes  suffused  with  whitish-ochreous,  edged 
beneath  by  a  blackish  streak  from  near  base  to  and  a  black 
dot  at  I,  and  above  by  a  blackish  streak  from  J  to  §  ;  a  fine 
white  streak,  posteriorly  blackish-edged,  from  \  of  costa  to 
median  streak  at  |,  produced  along  costa  towards  base,  and 
an  oblique  white  anteriorly  black-edged  streak  from  |  of  costa 
towards  apex,  not  reaching  median  streak,  costal  edge  between 
these  suffused  with  white  ;  costa  and  termen  towards  apex  suf- 

fused with  black,  except  an  apical  white  space :  cilia  whitish- 
ochreous,  with  two  dark  fuscous  lines  becoming  obsolete  to- 

wards tornus,  round  apex  white  between  these.  Hindwings 
5,  cilia  2  :  3  and  4  connate;  grey,  lighter  towards  base;  cilia 
whitish-grey-ochreous,  round  apex  paler  with  two  faint  grey 
shades. 
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Launcestoii  and  Canipbelltowii,  Tasmania,  in  December 
and  January  ;  four  specimens. 

Entorna  nitonsa,  n.  sp. 

Male,  female,  11-14  mm.  Head  and  thorax  brownish- 
ochreous,  face  wliitisii-ochreous.  Palpi  brownish-ochreous 
irrorated  with  fuscous,  second  joint  with  apex  white,  beneath 
with  long  rough  triangular  apical  projecting  tuft  of  scales, 
terminal  joint  whitish.  Antennae  whitish,  ringed  with  tiark 
fuscous.  Abdomen  whitish-ochreous  suffused  with  grey. 
Forewings  elongate,  narrow,  costa  moderately  arched,  apex 
round-pointed,  termen  very  obliquely  rounded ;  ferruginous- 
ochreous,  more  or  less  suffusedly  mixed  with  fuscous  and  whit- 

ish, leaving  an  undefined  median  longitudinal  streak  of  clear 
ground  colour ;  a  slender  median  white  streak  from  base  to  f, 
edged  beneath  except  at  base  by  a  blackish  streak,  and  some- 

times extended  but  without  black  edging  to  discal  dot;  a  slen- 
der white  oblique  streak,  edged  above  with  dark  fuscous,  from 

I  of  costa  to  upper  extremity  of  a  transverse  white  mark  in 
disc  at  J,  terminated  beneath  by  an  irregular  black  dot ;  an 
oblique  white  streak,  edged  anteriorly  with  dark  fuscous,  from 
before  j  of  costa,  not  reaching  half  across  wing ;  some  whitish 
suffusion  towards  apex  ;  several  irregular  blackish  marks  on 
apical  portion  of  costa  and  termen :  cilia  whitish-ochreous, 
with  two  ochreous-fuscous  lines  becoming  dark  fuscous  on 
costa,  obsolete  towards  tornus.  Hindwings  under  1,  cilia  H; 
3  and  4  connate  :  grey,  paler  towards  base ;  cilia  pale  ochreous- 
grey,  above  apex  with  two  darker  shades. 

Sydney  and  Bulli,  New  South  Wales  ;  Melbourne,  Gie- 
borne,  Healesville,  and  Sale.  Victoria  ;  Campbelltown,  Tas- 

mania ;  from  August  to  December,  and  in  March,  a  common 
species. 

Entorna  ti-icasis,  n.  sp. 
Male,  female,  12-16  mm.  Head  and  thorax  light  reddish- 

ochreous,  face  whitish.  Palpi  whitish-ochreous,  second  joint 
long,  becoming  deeper  ochreous  towards  apex,  above  with  hairs 
roughly  expanded  towards  apex,  terminal  joint  half  second. 
Antennae  whitish-ochreous  ringed  with  dark  fuscous.  Abdo- 

men whitish-ochreous.  Forewings  elongate,  narrow,  costa 
moderately  arched,  apex  round-pointed,  termwen  extremely 
obliquely  rounded  ;  bright  ferruginous-ochreous,  sometimes 
tinged  with  brown  towards  middle  of  costa  ;  costal  edge  whitish 
towards  base  :  a  slender  whitish  median  longitudinal  streak 
from  base  to  f ,  edged  beneath  with  blackish  except  towards 
base ;  a  fine  whitish  oblique  streak,  edged  above  with  some 
black  scales,  from  I  of  cost-a  to  upper  of  two  black  whitish- 
circled  dots  placed  transversely  in  disc  at  | ;  a  fine  oblique 
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whitish  anteriorly  bhickish-edgod  streak  from  Ixjfore  y 
costa,  not  roaeliing  half  across  wing  ;  a  short  white  streak 
from  apex  beneath  costa  :  several  undefined  black  marks  on 
apical  portion  of  costa  and  termen  :  cilia  ochreous-whitish, 
with  two  w^ell-marked  ochreous-fuscous  shades  becoming  obso- 

lete towards  tornus.  llindwings  under  1,  cilia  ;  o  and  4 
approximated :  grey,  lighter  towards  base :  cilia  whitish- 
ochreous-grey. 

Brisbane  and  Toowoomba,  Queensland  :  Murrurundi, 
Sydney,  and  Bathurst,  New  South  Wales:  Gisborne,  Victoria; 
from  September  to  December,  ten  specimens. 

EiitoDiK  euri/tjrdnnna ,  n.  sp. 

Male,  female,  14-16  mm.  Head  and  thorax  brownish- 
ochreous,  somewhat  whitish-mixed,  face  whitish-ochreous, 
patagia  white.  Palpi  with  second  joint  long,  ochreous,  deeper 
towards  apex,  densely  scaled,  hairs  exj^anded  above  towards 
apex,  terminal  joint  somewhat  more  than  half  second,  whitish, 
anterior  edge  dark  fuscous.  Antennae  in  male  grey,  in  female 
whitish  ringed  with  dark  grey.  Abdomen  whitish-ochreous. 
Forewings  elongate,  narrow,  costa  moderately  arched,  apex 
round-pointed,  termen  extremely  obliquely  rounded  ;  bright 
ochreous-brown  :  a  median  longitudinal  white  streak  from  base 
to  apex,  broadest  anteriorly,  edged  beneath  by  dark  brown 
or  dark  fuscous  suffusion  from  near  base  to  |,  where  it  is 
nearly  interrupted  by  a  dark  fuscous  dot  from  beneath,  then 
dilated  into  a  small  transverse  spot,  between  this  and  an  api- 

cal spot  more  or  less  suffused  with  ochreous  and  indistinct :  a 
fiine  white  partly  black-edged  sometimes  posteriorly  Micomplete 
line  from  J  of  costa  beneath  costa  to  apex  :  an  undefined  suf- 

fusion of  blackish  and  white  scales  on  termen  :  cilia  ochreous, 
paler  towards  tornus,  with  two  dark  fuscous  lines  becoming 
obsiolete  towards  tornus,  between  these  white  round  apex. 
Hindwings  under  1,  cilia  H  :  3  and  4  connate  :  grey,  paler  or 
whitish-grey  anteriorly  :  cilia  light  grey. 

Mount  Kosciusko  (6,000  feet^.  New  South  Wales:  Gis- 
borne, Victoria  :  also  from  Tasmania  :  in  January  and  Febru- 

a,ry,  four  specimens. 

Eutorna  pahulicola,  n.  sp. 

Male,  female,  13-15  mm.  Head  whitish-ochreous.  Palpi 
with  second  joint  ochreous,  more  or  less  infuscated,  white  at 
apex,  with  hairs  roughly  expanded  above  towards  apex,  ter- 

minal joint  somewhat  more  than  half  second,  white,  tip  fus- 
cous. Antennae  greyish-ochreous,  becoming  whitish-ochreous 

towards  base.  Thorax  pale  brownish-ochreous.  Abdomen 
whitish-ochreous.     Forewings   elongate,  rather  narrow,  costa 
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moderately  arched,  apex  obtuse,  termen  extremely  obliquely 
rounded ;  light  brownish-ochreous,  more  or  less  sprinkled  with 
fuscous  or  dark  fuscous,  veins  more  or  less  streaked  with 

white,  especially  posteriorly  ;  a  fine  undefined  line  of  black- 
ish scales  on  submedian  fold  from  base  to  about  middle,  in- 

cluding well-marked  black  plical  stigma ;  -oblique  lines  of 
blackish  scales  from  costa  at  J  and  before  J,  not  reaching 
middle,  sometimes,  hardly  traceable  ;  second  discal  stigma 
black  edged  with  white  ;  some  suffused  black  marks  on  apical 
portion  of  costa  and  termen  except  at  apex :  cilia  whitish- 
ochreous,  with  two  ochreous-brown  lines  becoming  obsolete 
towards  tornus,  between  these  whitish  round  apex.  Hind- 
wings  under  1,  cilia  H;  3  and  4  separate;  pale  grey;  cilia 
whitish-ochreous. 

Brisbane,  Queensland,  common  in  September :  Sydney, 
New  South  Wales,  in  June,  July,  January,  and  March;  ten 
specimens. 

Eutorna  sjpintkerias,  n.  sp. 

Male,  female,  10-12  mm.  Head  and  thorax  ferruginous- 
ochreous,  face  whitish-ochreous.  Palpi  with  second  joint 
ochreous,  more  whitish  towards  base,  thickened  with  appres- 
sed  scales,  terminal  joint  rather  shorter  than  second,  whitish, 
anterior  edge  dark  fuscous.  Antennae  whitish,  ringed  with 
dark  grey.  Abdomen  dark  grey,  apex  whitish.  Forewings 
elongate,  rather  narrow,  costa  moderately  arched,  apex 
round-pointed,  termen  very  obliquely  rounded  ;  ferruginous- 
ochreous,  in  male  suffused  with  brown  posteriorly  except  on  a 
median  streak,  in  female  wholly  suffused  with  dark  brown  on 
posterior  half ;  markings  in  male  silvery-white,  partly  edged 
with  blackish,  in  female  bright  silvery-metallic,  suffusedly 
edged  with  dark  fuscous  ;  a  median  longitudinal  streak  from 
base  to  middle,  in  male  edged  beneath  by  a  blackish-fuscouB 
streak  from  near  base  to  beyond  middle ;  a  slender  oblique 
streak  from  costa  before  middle  to  f  of  disc,  in  female  con- 

tinued along  costa  to  base  ;  a  transverse-oval  spot  in  disc  at  I  ; 
a  subtriangular  spot  on  costa  before  |  ;  an  irregular  suffused 
apical  spot :  cilia  light  fuscous,  with  two  dark  fuscous  lines 
becoming  obsolete  towards  tornus,  round  apex  white  between 
these  and  ochreous-tinged  at  base.  Hindwings  under  1,  cilia 
1 J ;  3  and  4  connate  or  approximated  ;  grey,  becoming  darker 
posteriorly ;  cilia  grey. 

Healesville  and  Gisborne,  Victoria  ;  Deloraine,  Tasmania ; 
in  November  and  December,  eleven  specimens.  The  difference 
in  the  sexes  is  curious,  and  at  present  appears  quite  unintelli- 
gible. 
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KutoviKt  diduUi,  n.  sp. 

Male,  female,  l.*)-14  nun.  Head  wliitisli-ochreous,  sicle- 
tiit't«  sometimes  brownisli.  Palpi  ochreous-whitish,  second 
joint  thickened  with  appressed  scales,  irrorated  with  fuscous, 
terminal  joint  rj  of  second.  Antennae  pale  ochreous  ringed 
witli  fuscous.  Thorax  whitish-ochreous  tinged  with  brownish. 
Abdomen  whitish-ochreous,  sometimes  sprinkled  with  fuscous. 
Forevvings  elongate,  narrow,  costa  moderately  arched,  apex  ob- 

tuse, termen  vei'y  obliquely  rounded  ;  ochreous-whitish, 
densely  irrorated  with  brown  and  dark  fuscous  except  on  veins, 
which  appear  as  whitish  lines  ;  a  fine  line  of  blackish  scales  in 
submedian  fold  from  base  to  plical  stigma  ;  stigmata  small, 
blackish,  plical  slightly  beyond  first  discal ;  some  black  scales 
towards  apical  part  of  costa  and  termen  except  at  apex  :  cilia 
ochreous-whitish  with  two  blackish-fuscous  lines,  becoming 
pale  fuscous  towards  tornus.  Hindwings  under  1,  cilia  1| ; 
3  and  4  connate ;  grey,  becoming  paler  towards  base  ;  cilia 
whitish-gTey-ochreous,  round  apex  more  whitish,  with  two 
fuscous  shades. 

Casterton,  Victoria;  Launceston,  Campbelltown,  and 

George's  Bay,  Tasmania :  from  November  to  January,  five 
specimens.  I  found  the  species  commonly  in  Tasmania,  but  at 
the  time  supposed  it  to  be  only  pabulicola,  to  which  it  is  very 
similar. 

Eutor7ia  'phaulocosma,  n.  sp. 
Male,  female,  15-16  mm.  Head  and  thorax  fuscous, 

finely  sprinkled  with  whitish.  Palpi  fuscous,  irrorated  with 
dark  fuscous,  second  joint  thickened  with  appressed  scales, 
slightly  expanded  towards  apex  above,  terminal  joint  some- 

what more  tnan  half  second,  whitish,  apex  fuscous.  Antennae 
fuscous,  obscurely  paler-ringed.  Abdomen  whitish-ochreous. 
Fore  wings  elongate,  rather  narrow,  costa  moderately  arched, 
apex  obtuse,  termen  very  obliquely  rounded ;  fuscous,  with  a 
few  dark  fuscous  scales  :  stigmata  dark  fuscous,  plical  directly 
beneath  first  discal ;  some  undefined  dark  fuscous  dots  on 
apical  portion  of  costa  and  termen :  cilia  fuscous  finely 
sprinkled  with  ochreous-whitish,  becoming  ochreous-whitish 
towards  tornus.  Hindwings  under  1,  cilia  1  ;  3  and  4  con- 

nate ;  pale  grey  :  cilia  whitish-grey-ochreous. 
Mount  Wellington,  Tasmania,  in  January ;  three  speci- 

mens. 
Eutorna  pelogenes,  n.  s>p. 

Male,  12-14  mm.      Head    and    thorax  whitish-fuscous. 
Palpi  whitish,  second  joint  irrorated  with  dark  fuscous  ex- 

cept apex,  thickened  with  loosely  appressed  scales,  tsrmina). 
joint  rather  shorter   than  second.    Antennae   pale  greyish- 
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ochreous,  ringed  with  dark  fuscous.  Abdomen  fuscous,  apex 
whitish-ochreous.  Forewings  elongate,  costa  moderately  arch- 

ed, apex  rounded-obtuse,  termen  obliquely  rounded  ;  whitish- 
fuscous,  sprinkled  with  fuscous  and  dark  fuscous  ;  a  blackish 
dot  beneath  costa  near  base  ;  stigmata  small,  blackish,  plical 
slightly  beyond  first  discal,  an  additional  dot  beneath  second 
discal ;  a  row  of  undefined  blackish  dots  round  apex  and  ter- 

men:  cilia  whitish-fuscous,  sprinkled  with  whitish,  with  two 
rather  dark  fuscous  lines  becoming  obsolete  towards  tornus. 
Hindwings  under  1,  cilia  f  ;  3  and  4  connate;  grey,  lighter 
towards  base  ;  cilia  grey- whitish,  with  two  faint  grey  shades 
round  apex. 

Healesville,  Victoria,  in  November  ;  three  specimens. 

Eutorna  epicnephes,  n.  sp. 

Male,  female,  12-15  mm.  Head  and  thorax  dark  red- 
dish-fuscous finely  sprinkled  with  whitish.  Palpi  ochreous- 

whitish  irrorated  with  dark  fuscous,  scales  of  second  joint 
roughly  expanded  above  towards  apex,  terminal  joint  f  of 
second,  pale  yellowish,  with  dark  fuscous  apical  and  submedian 
bands.  Antennae  whitish-ochreous  ringed  with  dark  fuscous. 
Abdomen  light  fuscous.  Forewings  elongate,  rather  narrow, 
costa  moderately  arched,  apex  round-pointed,  termen  very 
obliquely  rounded  ;  brown,  irrorated  with  dark  fuscous  ;  a 
blackish  dot  beneath  costa  near  base  preceded  by  some  whit- 

ish-ochreous scales  ;  stigmata  very  obscure,  dark  fuscous  ;  plical 
rather  obliquely  beyond  first  discal ;  some  spots  of  dark  fus- 

cous suffusion  on  apical  part  of  costa  and  termen :  cilia  fus- 
cous, with  a  dark  fuscous  postmedian  line.  Hindwings  |,  cilia 

1  ;  3  and  4  connate ;  fuscous,  becoming  whitish-fuscous  to- 
wards base,  darker  towards  apex  :  cilia  fuscous,  with  a  darker 

patch  above  apex. 
Brisbane,  Queensland  ;  Sydney,  New  South  Wal^  ;  War- 

ragul,  Victoria  ;  in  September  and  October,  three  specimens. 
Larva  mines  a  flat  blotch  in  leaves  of  Po/naderris  elliptica, 
later  emerging  and  feeding  openly,  in  September.  Pupa 
naked,  rather  stout,  attached  beneath  a  leaf  by  tail. 

Heterobathra,  Low. 

Head  with  appressed  hairs,  sidetufts  spreading;  tongue 
developed.  Antennae  in  male  serrulate,  simple,  basal  joint 
moderate  without  pecten.  Labial  palpi  mioderately  long, 
curved,  ascending,  second  joint  reaching  base  of  antennae, 
thickened  with  dense  appressed  scales,  terminal  joint  less  than 
half  second,  slender,  acute.  Forewings  with  2  from  |,  3,  4,  5 
approximated,  7  and  8  stalked,  7  to  apex.  Hindwings  1, 
elongate-ovate,  cilia  |  ;  3  and  4  connate,  5  rather  approxi- 

mated, 6  and  7  parallel. 
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This  is  a  good  genus,  allied  to  EupseJift,  thouirh  very  dif- 
ferent in  appearance,  and  eharaeterised  by  t  he  peculiar  palpi. 

Mr.  Lower  has  kindly  sent  nie  examples  of  his  .ri ji/iosr/na  and 
hiniacula:  the  following  species  is  nearly  related,  especially  to 
the  latter  species,  but  distinct. 

Hcterohatlira  tetrace^itra,  n.  sp. 
Male,  18  mm.  Head  pale  fuscous.  Palpi  dark  fuscous, 

white  towards  base  beneath.  Antennae  fuscous.  Thorax 

whitish-fuscous,  irrorated  with  dark  fuscous.  Abdomen 
whitish-grey-ochreous,  sprinkled  with  fuscous.  Forewings 
elongate,  costa  strongly  arched,  apex  obtuse,  termen  obliquely 
rounded  ;  whitish-fuscous  densely  irrorated  with  dark  fuscous ; 
rather  large  roundish  spots  of  dark  fuscous  suffusion  in  disc 
at  f  and  | ;  a  patch  beneath  middle  of  disc  between  these  ap- 

pearing pale  throusfh  obsolescence  of  dark  fuscous  irroralion  : 
cilia  whitish-fuscous,  with  irregular  sub  basal  fuscous  line. 
Hindwings  fuscous ;  cilia  as  in  forewings. 

Geraldton,  West  Australia,  in  November  ;  one  specimen.  . 

Heterochyta,  n.  g. 

Head  with  appressed  hairs,  sidetufts  projecting  between 
antennae;  tongue  developed.  Antennae  |,  in  male  minutely 
ciliated  (J),  basal  joint  moderately  elongate,  without  pecten. 
Labial  palpi  very  long,  straight,  porrected,  second  joint 
clothed  with  dense  rough  projecting  hairscales  above  and  be- 

neath, terminal  joint  \-\  of  second,  moderate,  acute  or  toler- 
ably pointed.  Forewings  with  2  from  3  from  angle,  7 

and  8  stalked,  7  to  apex.  Hindwings  1,  elongate-ovate,  cilia 
h',  3  and  4  connate,  5,  6,  7  parallel. 

Type  jtL.  xenomorpha.  Nearly  allied  to  the  preceding 
genus,  but  fclie  palpi  are  peculiar  and  characteristic,  approach- 

ing those  of  Pleurota.  The  three  species  are  readily  sepa- 
rated by  the  colour  of  the  stigmata  and  proportions  of  the 

palpi :  — 
Stigmata  blackish    xenotnorpha. 
Stigmata  pale  reddish-ochreoiis    pyroscma. 
Stigmata  white    asteropa. 

Heterochyta  xenomorpha,  n.  sp. 
Male,  19  mm.  Head  and  thorax  fuscous- whitish,  shoul- 
ders greyer.  Palpi  6,  dark  fuscous  finely  sprinkled  with  whit- 
ish, white  beneath,  terminal  joint  J,  acute.  Antennae  white 

ringed  with  fuscous.  Abdomen  pale  fuscous  mixed  with  whit- 
ish. Forewings  elongate,  moderate,  costa  strongly  arched, 

apex  obtuse,  termen  nearly  straight,  rather  strongly  oblique ; 
2  from  I"  ;  fuscous  very  finely  sprinkled  with  whitish  points, 
with  a  very  few  scattered  black  specks ;  stigmata  small,  blackish. 
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plical  obliquely  before  first  discal,  second  discal  transversely 
double :  cilia  pale  fuscous.  Hindwings  light  fuscous  ;  cilia 
whitish,  towards  base  mixed  with  fuscous. 

Perth,  West  Australia,  in  October  ;  one  specimen. 

Heterochyta  asteropa,  n.  sp. 

Female,  33  mm.  Head,  palpi,  and  thorax  fuscous  very 
finely  irrorated  with  whitish  ;  palpi  6,  terminal  joint  J,  loosely 
scaled,  tolerably  pointed.  Antennae  whitish  ringed  with  fus- 

cous. Abdomen  elongate,  fuscous  mixed  with  paler.  Fore- 
wings  elongate,  rather  narrow,  costa  moderately  arched,  apex 
round-pointed,  termen  nearly  straight,  rather  strongly 
oblique  ;  2  from  J  ;  fuscous,  very  finely  sprinkled  with  whitish 
points,  with  some  scattered  whitish  scales ;  discal  stigmata 
ochreous-white :  cilia  fuscous  mixed  with  whitish.  Hindwings 
pale  grey ;  cilia  whitish,  with  pale  grey  median  shade. 

Sydney,  New  South  Wales ;  Mount  Lofty,  South  Aus- 
tralia ;  in  August  and  September,  two  specimens. 

Heterochyta  pyrosenia,  Low. 
(Pleurota  yyrosema.  Low,  Proc.  Linn.  Soc.  N.S.W.,  1899,  109.) 

Female,  31  mm.  Very  like  asterojm,  but  palpi  much 
shorter  (4),  second  joint  relatively  much  shorter  and  more 
broadly  sc^^.d,  terminal  joint  half  second,  slender,  acute  ;  fore- 
wings  with  apex  more  obtuse,  termen  less  oblique,  2  from  | ,  7 
and  8  longer-stalked,  discal  stigmata  pale  reddish-ochreous ; 
hindwings  and  cilia  fuscous. 

One  specimen  received  from  Mr.  Lower. 

BiDA,  Walk. 
Head  with  appressed  scales ;  tongue  developed.  Antennae 

I,  in  male  serrulate,  minutely  ciliated  (J),  basal  joint  mode- 
rate, without  pecten.  Labial  palpi  extremely  long,  recurved, 

second  joint  much  exceeding  base  of  antennae,  rough-scaled 
beneath,  terminal  joint  as  long  as  second,  somewhat  thickened 
with  scales  towards  base,  acute.  Forewings  with  2  from  f ,  7 
and  8  stalked,  7  to  apex,  11  from  before  middle.  Hindwings 
1,  elongate-ovate,  cilia  J;  3  and  4  connate,  5-7  nearly  paral- 
lel. 

Allied  to  Acolasta  and  Phaeosaces^  but  differing  from 
both  in  the  rough  scales  of  second  joint  of  palpi,  which  are  also 
exceptionally  long. 

Bida  radiosella,  Walk. 

(Psecadia  radioi^ella,  Walk.,  Tin.  539  ;  Bida  cramhella^  ib.  824.) 

Male,  female,  23-29  mm.  Head  white.  Palpi  white, 
lower  half  of  second  and  terminal  joints  fuscous.  Antennae 
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fusi'ous.  Thorax  white,  shoulders,  inner  edge  of  pain^iii,  and 
two  posterior  marks  fuseous.  Abdomen  whitisli,  witli  dorsal 
series  of  ferruginous  patches.  Forewings  elongate,  narrowed 
anteriorly,  costa  moderately  arched,  apex  round-pointed,  ter- 
men  slightly  sinuate,  oblique  ;  white ;  all  veins  marked  with 
fine  fuscous  lines  mixed  posteriorly  with  blackish  :  three  pale 
fuscous  longitudinal  streaks,  first  from  base  beneath  costa  to 
costa  beyond  middle,  extending  along  it  bo  near  apex,  second 
median,  from  base  to  apex,  united  with  first  at  base,  finely 
edged  with  dark  fuscous  beneath  on  basal  third,  and  above 
from  ̂   to  I,  third  less  marked,  subdorsal,  from  near  base  to 
near  tornus  :  indications  of  faint  pale  fuscous  streaks  between 
veins  towards  tornus :  cilia  white,  with  two  light  fuscous 
lines.  Hindwings  whitish-grey:  cilia  whitish,  with  two  faint 
fuscous  lines. 

Blackheath,  New  South  Wales :  Melbourne,  Victoria : 
Mount  Lofty,  South  Australia :  in  November,  three  speci- 
mens. 

Thudaca,  Walk. 

On  account  of  the  scales  of  the  crown  being  drawn  up 
into  a  raised  tuft  I  formerly  classed  this  genus  with  the 
Tineida',  but  am  now  satisfied  that  its  real  position  is  here ;  the 
neuration  is  typically  CErophorid,  and  the  tendency  to  a  rais- 

ed tuft  is  found  in  some  of  the  allied  genera,  such  as  Pedois; 
the  peculiar  pupa,  as  noted  above,  is  also  clear  evidence.  I 
described  thirteen  species,  and  no  new  ones  have  since  been 
discovered. 

Ethmia,  Hb. 

This  name  must  be  used  instead  of  Psecadia,  Hb.  The 
Australian  species  referred  to  by  Dr.  Turner  and  myself  as 
hihf reiki ,  Walk.,  is  not  the  true  hdarella,  but  must  be  known 
as  e-ThdareUa,  Durr. ;  the  two  species  are  extremely  similar  in 
the  female  sex,  but  very  different  in  the  male  ;  the  true  hilar- 
ella  is  a  larger  species,  and  the  male  has  the  hindwings  mostly 
black,  and  clothed  with  rough  hairs  on  the  lower  surface. 

Pholeutis,  n.  g. 

Head  with  appressed  hairs  ;  tongue  developed.  Antennae 
1,  in  male  simple,  basal  joint  moderate,  without  pecten.  La- 

bial palpi  moderate,  curved,  ascending,  second  joint  with  ap- 
pressed scales,  not  reaching  base  of  antennae,  terminal  joint 

shorter  than  second,  acute.  Posterior  tibiae  clothed  with  long 
hairs.  Forewings  with  lb  furcate,  2  from  ,  7  to  costa,  8 
absent,  11  from  middle.  Hindwings  under  1,  elongate-ovate, 
cilia  1  :  3  and  4  connate,  5-7  parallel. 
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Apparently  somewhat  intermediate  between  Peritorneuta 
and  the  group  of  Psevdodoxia ,  characteristic  of  the  Indian 
region. 

Pholeutis  neolecta,  n.  sp. 

Male,  female,  10-12  mm.  Head  and  thorax  ocbi  eons- 
brown.  Palpi  whitish-ochreous.  Antennae  fuscous.  Abdo- 

men grey.  Legs  brownish-ochreous,  anterior  and  middle  tibije 
and  tarsi  white,  tarsi  spotted  with  dark  fuscous.  Forewings 
elongate,  costa  moderately  arched,  apex  round-pointed,  termen 
very  obliquely  rounded  ;  ochreous-brown,  thinly  sprinkled  with 
blackish ;  second  discal  stigma  blackish,  sometimes  connected 
with  tornus  by  a  more  or  less  defined  direct  fuscous  or  blackish 
bar,  but  this  is  sometimes  wholly  absent :  cilia  brownish- 
ochreous.    Hindwings  grey  ;  cilia  light  greyish-ochreous 

Healesville,  Victoria,  in  December ;  seven  specimens. 
Though  at  first  sight  inconspicuous,  this  is  a  singular  little 
insect ;  the  colouring  of  the  legs  is  quite  exceptional. 

ScoRPiopsis,  Turn. 

This  name  appears  to  supersede  Gerycostola,  Meyr.  ;  and 
T  believe  that  superba,  Turn.,  is  a  synonym    of  pyrobola, 
Meyr.,  the  synonymy  being  as  follows:  — 

Scorpiopiiis  pyrobola,  Meyr. 
(Gonionota  pyrobola,  Meyr.,  Proc.  Linn.  Soc.  N.S.  Waiee, 

1886,  1041  ;  Scorpiopsis  superba,  Turn.,  Trans.  Roy.  Soc.  S. 
Austr.,  1894,  133  ;  C erifcostola  pyrobola,  Meyr.,  Trans.  Roy. 
Soc,  S.  Austr.,  1902,  163.) 

STENOMID^. 

I  propose  to  constitute  this  a  distinct  family.  It  agreee 
in  the  main  characters  with  the  Xyloryctidce,  but  differs  in 
having  veins  7  and  8  of  the  forewings  separate.  To  this  family 
I  refer  the  genus  Agriophara,  now  containing  about  twenty 
species ;  this  is  the  only  Australian  genus  at  present  known  to 
me,  but  the  New  Zealand  genus  Ilypeuryntis  also  belongs 
here.  The  family  is  very  extensively  represented  in  South 
America,  which  appears  to  be  its  home. 

COPROMORPHID^. 

I  have  recently  defined  this  family,  which  consists  at  pre- 
sent of  only  a  few  species,  occurring  in  India,  Australia, 

Africa,  and  the  South  Pacific  islands^  They  are  broad- 
winged  insects,  distinguishable  from  all  other  Tineina  by  the 
possession  of  a  basal  pecten  of  hairs  on  lower  margin  of  cell  in 
hindwings,  such  as  is  characteristic  also   of   the  Epiblemtdce 
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amotip^st  the  Tor/ r/r/ na  :  from  the  1'^ iiihl <■  m 'uhr  th(Mrisclvos  they are  easily  distinguished  by  the  smooth  head  and  falciform 

palpi :  - 
Foi  e\viii<!;s  with  7  jmkI  8  stalked    II  y  pet  I  ropha. 

separate    ( 'fiinoinoi  pJui . 

Hypertropha,  Meyr. 

I  have  described  two  species  of  this  genus,  and  Dr.  Tur- 
ner has  added  a  third,  which  I  have  not  seen  ;  two  more  are 

now  given.  The  broad -winged  tortriciformU^  with  trans- 
verse rows  of  raised  metallic  spots,  is  nearest  in  character  to 

Co  prom  or  ])/)(( ,  and  therefore  probably  earliest. 

Hypertropha  zopliodtstna,  n.  sp. 
Male,  16  mm.  Head  and  thorax  dark  fuscous  finely 

sprinkled  with  whitish.  Palpi  whitish  irrorated  with  dark  fus- 
cous. Antennse  fuscous.  Abdomen  bronzy-fuscous.  Fore- 

wings  moderate,  costa  mioderately  arched,  apex  round- 
pointed,  termen  concave,  oblique  ;  dark  fuscous  finely  irro- 

rated with  whitish,  partially  slightly  pinkish-tinged;  an  in- 
distinct spot  of  white  suffusion  in  disc  before  middle ;  a  broad 

sufi'used  blackish-fuscous  fascia  from  J  of  costa  to  t>ornus :  cilia 
dark  fuscous.  Hindwings  ochreous-yellow  ;  a  narrow  rather 
dark  fuscous  fascia  along  termen  throughout,  becoming  broader 
along  dorsum  ;  cilia  pale  fuscous,  with  darker  basal  line. 

Victoria ;  one  specimen,  without  further  particulars 
(Ray  nor). 

Hypertropha  rhothias,  n.  sp. 
Female,  16  mm.  Head  white.  Palpi  white,  second  joint 

sprinkled  with  dark  fuscous  except  towards  apex.  Antennae 
white,  ringed  with  dark  fuscous.  Thorax  white,  somewhat 
sprinkled  with  fuscous.  Forewings  elongate,  somewhat  dilat- 

ed, costa  moderately  arched,  apex  obtuse,  termen  slightly 
sinuate,  oblique;  blackish-fuscous,  all  scales  narrowly  tipped 
with  white  ;  a  white  basal  patch  extending  on  dorsum  to  near 
middle,  and  on  costa  to  beyond  middle,  costal  edge  and  five 
direct  costal  strigulae  fuscous;  beyond  this  a  bright  ferrugi- 

nous dorsal  mark,  followed  by  two  series  of  raised  purplish- 
golden-metallic  spots  terminated  above  by  oblique  edge  of 
basal  pafcch ;  a  transverse  white  dorsal  spot  before  tornus, 
narrowed  upwards  ;  two  posterior  transverse  series  of  raised 
purplish-golden-metallic  spots,  first  straight,  not  reaching 
costa,  second  curved  outwards  in  middle,  between  these  a  suf- 

fused blackish  discal  patch  ;  a  triangular  orange-ferruginous 
costal  spot  before  apex,  cut  by  a  white  oblique  line  from  costa 
to  termen  beneath  apex :  cilia  purplish -fuscous  with  rows  of 
blackish  points,  with  a  subapical  patch  and  bar  below  middle 
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of  termen  white,  and  three  small  black  basal  spots  on  lower 
half  of  termen,  separated  by  white  interspaces,  and  followed 
by  a  deep  purple  line.  Hindwings  dark  fuscous ;  a  little 
ochreous-yellow  suffusion  towards  termen  below  middle ;  cilia 
fuscous,  with  dark  fuscous  basal  line,  tips  yellowish. 

Sydney,  New  South  Wales,  in  November  ;  one  specimen 
(Raynor).  This  may  be  regarded  as  intermediate  between 
tortriciformis  and  chlcEnota,  though  narrower-winged  than either. 

Hypertropha  tortriciformis,  Gn. 
Additional  localities  for  this  species  are  Murrurundi,  Bath- 

urst,    and    Tenterfield,   New  South  Wales ;  Gisborne,  Vic- 
toria ;  Quorn,  Port  Lincoln,  and  Mount  Lofty,  South  Aus- 

tralia ;  and  in  Tasmania ;  from  October  to  March. 

Hypertroptia  chlcenota,  Meyr. 
Also  taken  at  Northampton,  West  Australia,  in  Novem- 

ber. 
CoPBOMOKPHA,  Meyr. 

Antennae  in  male  unipectinated  or  lamellate-dentate. 
Labial  palpi  curved,  ascending,  second  joint  much  thickened 
with  dense  rather  rough  scales,  terminal  joint  shorter  than 
second,  rather  stout,  pointed.  Forewings  with  tufts  of  scales 
on  surface;  7  to  termen,  7,  8,  9  approximated  at  base,  or  8 
and  9  sometimes  stalked.  Hindwings  over  1,  irregular-ovate; 
3  and  4  separate  or  connate  or  short-stalked,  6  and  7  parallel. 

The  variation  in  the  structure  of  antennae  and  neuration 

is  only  specific. 

Coprornorpha  p^^asinochroa,  n.  sp. 
Male,  22-24  mm.  Head  and  thorax  ochreous-whitish 

mixed  with  light  green,  thorax  anteriorly  spotted  with  black- 
ish. Palpi  whitish  mixed  with  pale  greenish,  hairs  of  second 

joint  expanded  towards  apex  above,  terminal  joint  rather 
shorter  than  second,  ochreous-whitish,  with  fuscous  supra- 
median  band.  Antennae  lamellate,  pale  ochreous,  basal  joint 
whitish-ochreous.  Abdomen  pale  ochreous  sprinkled  with  fus- 

cous. Forewingsi  elongate,  posteriorly  dilated,  costa  mode- 
rately arched,  apex  obtuse,  termen  somewhat  oblique,  slightly 

rounded ;  2  from  |,  3,  4,  5  closely  approximated  at  base,  8  and 
9  stalked  ;  light  yellowish-green  ;  costa  irregularly  strigulated 
with  blackish ;  some  small  scattered  transverse  raised  tufts, 
blackish  anteriorly,  ochreous-whitish  posteriorly,  especially  in 
disc  and  along  vein  lb ;  a  larger  similar  transverse  tuft  in  disc 
at  J,  produced  anteriorly  into  an  elongate  blackish  spot;  two 
tufts  transversely  placed  in  disc  at  |,  and  two  larger  tufts  be- 

yond these  but  wider  apart ;  subterminal  and  prseterminal 
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series  of  blackish  dots,  and  an  irregular  blackish  spot  between 
these  above  middle:  cilia  light  green,  tii)s  whitish.  Ilind- 
wings  with  3  and  4  connate ;  light  grey  :  cilia  pale  greyish- 
ochreous,  tips  whitish. 

Sydney,  New  South  Wales  ;  a  specimen  received  from  Mr. 
Geo.  Masters,  who  had  several,  and  informed  me  that  it 
occurred  in  caves  by  the  seashore,  and  I  also  have  one  taken 
by  Mr.  Lower,  but  never  met  with  it  myself.  Tt  is  the  only 
green  species  of  the  genus. 

ELACPIISTID^. 
Stagmatophora,  HS. 

This  name  must  be  used  instead  of  Pyroderces ;  Mr.  J.  H. 
Durrant  informs  me  that  though  both  names  were  published 
in  the  same  year,  Stagmatoyhora  has  the  priority. 

Stagmatophoi^a  symbolias,  n.  sp. 
Female,  15  mm.  Head  ochreous-brown,  face  more  ociire- 

ous,  a  white  spot  on  each  side  of  forehead.  Palpi  very  long 
and  slender,  second  joint  pale  ochreous,  terminal  joint  longer 
than  second,  white,  anterior  edge  dark  fuscous.  Antennae 
white  ringed  with  dark  fuscous.  Thorax  brown,  with  two 
posterior  white  marks  and  a  fine  white  line  on  each  side  of 
back.  Abdomen  yellow-ochreous.  Forewings  very  narrow, 
widest  near  base,  apex  caudate,  acute  ;  5,  7,  8,  9  out  of  6  :  deep 
ochreous;  four  very  fine  white  black-edged  longitudinal  lines, 
first  almost  costal,  from  near  base  to  | ;  second  from  beneath 
base  of  costa,  gradually  curved  downwards  to  disc  beyond  J, 
third  in  disc  from  J  to  §,  fourth  along  submedian  fold  from 
base  to  tornus ;  a  rather  broad  white  streak  along  basal  third 
of  dorsum,  attenuated  posteriorly  ;  a  semioval  white  spot  on 
dorsum  about  middle ;  a  black  dot  above  tornus ;  beyond  this 
an  ochreous-orange  patch  on  termen,  becoming  brown-reddish 
towards  costa,  where  it  is  margined  by  two  dark  fuscous  exter- 

nally white-edged  marks;  a  purplish-fuscous  apical  spot, 
edged  above  by  a  blackish  dash :  cilia  light  bronzy-fuscous. 
Hindwings  dark  grey  ;  cilia  grey,  becoming  ochreous-yellow- 
ish  towards  tornus. 

Brisbane,  Queensland ;  one  specimen.  Probably  nearest 
to  *S^.  srhismafias,  but  quite  distinct. 

Limncecia  trissodesma,  Meyr.,  Proc.  Linn.  Soc.  N.S. 
Wales,  1886,  1047,  was  accidentally  omitted  from  my  paper 
on  Elachistidae. 

Syntomactis,  Meyr. 

Syntomactis  crehra,  n.  sp. 
Male,  female,  7-8  mm.      Head  whitish,  irrorated  with 

dark  grey.    Palpi  whitish,  second  joint  with  six  rings,  third 
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and  sixth  from  base  grey,  others  black,  terminal  joint  longer 
than  second,  with  eight  rings,  second,  fifth,  eighth,  and  some- 

times third  and  sixth  black,  others  grey.  Antennae  grey, 
nnged  with  darker.  Thorax  dark  grey  sprinkled  with  whit- 

ish. Abdomen  grey.  Forewings  narrower  than  in  catas- 
poda;  grey  or  rather  dark  fuscous  irrorated  with  white,  with 
a  few  scattered  black  scales ;  four  more  or  less  indistinct 
oblique  fasciae  of  dark  fuscous  suffusion,  appearing  on  costa  as 
distinct  dark  fuscous  spots,  in  disc  marked  with  tufts  of  raised 
scales  mixed  with  blackish  ;  a  blackish  dash  in  disc  towards 
apex,  and  a  blackish  dot  at  apex :  cilia  grey,  round  apex 
darker  and  irrorated  with  whitish.  Hindwings  and  cilia 
grey. 

Sydney,  New  South  Wales,  in  August  and  February  ; 

three  specimens.  Very  like  *S'.  catanfoda,  but  obviously  nar- 
rower-winged, and  entirely  without  any  ochreous  markings  or 

colouring  in  the  forewings. 

Heliodines,  Stt. 

Antennse  {,  in  male  thick,  simple.  Labial  palpi  rather 
short,  slightly  curved,  porrected  or  drooping,  filiform,  point- 

ed. Posterior  tibiae  smoooth-scaled.  Forewings  with  lb 
simple,  6  ana  7  sometimes  stalked,  7  to  costa,  8  absent. 
Hindwings  h,  lanceolate,  cilia  3  ;  transverse  vein  partly  ab- 

sent, 4  absent,  6  and  7  approximated. 
Based  on  one  European  species,  with  which  the  following 

is  truly  congeneric,  differing  structurally  only  in  the  shorter 
palpi,  and  in  having  veins  6  and  7  of  the  forewings  separate, 
whilst  in  the  typical  species  they  are  stalked  ;  there  is  also 
much  superficial  resemblance. 

Heliodines  princeps,  n.  sp. 

Male,  11  mm.  Head  and  thorax  dark  bronzy-fuscous. 
Palpi  short,  drooping,  purplish-fuscous,  terminal  joint  longer 
than  second,  whitish-ochreous.  Antennas  dark  purplish-fus- 

cous. Abdomen  dark  fuscous,  beneath  yellow  -  ochre- 
ous. Forewings  elongate  -  lanceolate ;  6  and  7  sepa- 

rate ;  bright  deep  orange ;  base  suffused  with 
dark  bronzy-fuscous  ;  a  bar  from  costa  at  J,  small  transverse 
costal  spots  before  middle  and  at  §,  similar  dorsal  spots  before 
middle  and  before  tornus,  a  dot  beneath  middle  of  disc,  and 
a  small  round  discal  spot  beyond  middle  dark  purplish-leaden- 
metallic  ;  apical  fourth  dark  purplish-fuscous,  including  a 
purplish-leaden  metallic  streak  from  above  tornus  along  ter- 
men  to  apex,  and  a  short  oblique  mark  on  costa :  cilia  dark 
fuscous.  Hindwings  dark  purplish-fuscous  ;  cilia  dark  fus- 

cous, on  lower  half  of  termen  orange. 
Brisbane,  Queensland  ;  one  specimen. 
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DiCASTERIS,  11.  g. 

Head  smooth  ;  tongue  developed.  Auteiniai  J,  basal  joint 
moderate,  with  pccten.  Labial  palpi  moderately  long,  curv- 

ed, ascending,  second  joint  witii  appressed  scales,  rather  rough 
beneath,  terminal  joint  shorter  than  second,  acute.  Posterior 
tibiae  with  long  hairs  above.  Forewings  with  upper  fork  of  ib 

nearly  obsolete,  2  from  'j,  4  absent,  6  and  7  out  of  8,  7  to costa,  1 1  from  middle.  Hindwings  j| ,  lanceolate,  cilia  2 ;  4 
absent,  2,  3,  5   parallel,  6  and  7  stalked. 

A  curious  genus,  of  which  the  exact  affinity  is  doubtful, 
but  it  appears  to  have  some  relation  to  the  B oplophanes 
group. 

Dicasteris  leucastra,  n.  sp. 

Female,  12  mm.  Head,  palpi,  antennae,  thorax,  and  ab- 
domen dark  fuscous,  upper  edge  of  palpi  white.  Forewings 

broad-lanceolate  :  dark  fuscous;  a  rather  broad  erect  ochreous- 
white  mark  from  tornus,  reaching  more  than  half  across 
wing :  cilia  fuscous,  mixed  with  darker  towards  base.  Hind- 
wings  dark  fuscous ;  cilia  fuscous. 

Tasmania ;  one  specimen,  without  further  particulars 
(Ray  nor). 

EUMENODORA,    H.  g. 

Head  smooth,  sidetufts  spreading  behind  ;  tongue  develop- 
ed. Antennae  |,  in  male  simple,  basal  joint  moderate.  Labial 

palpi  moderate,  curved,  ascending,  with  appresed  scales,  ter- 
minal joint  shorter  than  second,  acute.  Posterior  tibiae  cloth- 

ed with  long  hairs.  Forewings  with  2-6  parallel,  7  and  8 
stalked,  7  to  costa,  11  from  beyond  middle.  Hindwings 
narrow-lanceolate,  cilia  2  ;  veins  2-7  parallel. 

This  would  seem  to  be  an  early  unspecialized  type. 

Eumenodora  encrypta,  n.  sp. 

Male,  10  mm.  Head,  palpi,  antennae,  and  thorax  dark 
broa?y-fuscous ;  second  joint  of  palpi  ochreous-whitish  at 
apex,  and  towards  base  beneath.  Forewings  lanceolate ; 
bronzy-fuscous  irrorated  witn  blackish-fuscous,  with  a  few 
whitish  scales  :  cilia  fuscous,  towards  base  irrorated  with  black- 

ish-fuscous.   Hindwings  dark  grey ;  cilia  grey. 
Brisbane,  Queensland,  in  September ;  one  specimen. 

Opogona,  Z. 

This  name  must  be  substituted  for  Lozostoma^  Stt.,  being 
earlier.  With  regard  to  this  genus,  I  am  indebted  to  Mr.  J. 
H.  Durrant  for  kindly  calling  my  attention  to  the  fact  that 
I  made  a  serious  error  in  overlooking  the  existence  of  fairly- 
developed  maxillary  palpi  (I  probably  mistook  them  for  the 
sections  of  the  tongue)  ;  the  genus  must  certainly  therefore  be 
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transferred  to  the  Tineidcr,  where  it  may  be  provisionally- 
placed  near  Hieroocestis. 

NoTODRYAS,  Meyr. 
N otodryas  ccdlitrga,  n.  sp. 

Male,  9  mm.  Head,  palpi,  and  thorax  white.  Antennae 
grey,  white  towards  base.  Abdomen  grey.  Forewings  with 
vein  6  separate  white ;  markings  brown  irrorated  with  black- 

ish ;  an  oblique  mark  from  dorsum  near  base,  reaching  half 
across  wing ;  an  oblique  fascia  from  dorsum  beyond  middle, 
reaching  |  across  wing  ;  a  spot  on  tornus,  and  a  longitudinal 
mark  in  disc  above  it ;  some  dark  scales  at  apex :  cilia  white, 
towards  base  irregularly  mixed  with  dark  fuscous  scales. 
Hindwings  light  grey  ;  cilia  white. 

Port  Lincoln  (Louth  Bay),  South  Australia,  in  Novem- 
ber ;  one  specimen.  This  differs  from  the  other  two  species  in 

the  separation  of  vein  6  of  the  forewings,  but  is  clearly  con- 
generic. 

TINEID^. 
Nepticula,  Z. 

Head  rough.  Tongue  rudimentary.  Antennae  in 
male  simple,  basal  joint  much  enlarged  and  concave  beneath 
to  form  eyecap.  Labial  palpi  short,  filiform,  drooping.  Maxil- 

lary palpi  long,  filiform,  folded.  Posterior  tibiae  with  bristles 
above,  middle-spurs  in  or  above  middle.  Forewings :  lb 
simple,  cell  usually  open  between  2  and  6,  3-5  absent,  7  to 
costa,  8  oat  of  7  or  absent,  9  absent.  Hindwings  lanceo- 

late, cilia  3-4  ;  cell  open  between  2  and  6,  3-5  absent. 
I  now  include  this  and  the  other  genera  with  antennal  eye- 

cap  in  the  IHneidce.  The  present  genus  contains  a  number  of 
minute  species,  usually  overlooked  by  collectors ;  only  from  Mr. 
G.  Lyell  have  I  received  a  species.  The  larvae  mine  galleries 
or  blotches  in  leaves,  and  are  without  developed  legs  or  pro- 
legs,  but  with  pairs  of  rudimentary  ventral  processes  on  seg- 

ments 3,  4,  and  6-11,  or  rarely  wholly  apodal.  I  have  met 
with  other  larvae  of  the  genus  besides  those  recorded,  on  Euca- 

lyptus, Banksia,  etc.,  but  failed  to  rear  them  owing  to  the  diffi- 
culty of  preventing  these  stiff  leaves  from  drying  up.  Pupa 

in  a  firm  cocoon,  usually  outside  the  mine.  I  have  not  been 
able  to  examine  the  neuration  of  all  the  following  species,  as 
I  could  not  spare  material  for  denudation,  and  these  tiny  in- 

sects cannot  be  examined  otherwise,  though  I  can  manage  al- 
most anything  else  ;  but  in  those  which  I  have  denuded  the 

neuration  was  exactly  like  that  of  the  European  N.  tityrella 

figured  in  my  ''Handbook."  Some  of  the  species  are  remark- 
able for  the  development  of  secondary  sexual  characters,  in 

the  form  of  black  scales,  especially  on  the  hindwings,  which 



67 

are  soiiietimes  (prc)l)al)ly  in  ('(Huioctioii  witli  this)  unusually 
dilated  in  the  inale  ;  those  ie(|uire  caiel'ul  altentitju.  Tiie 
whole  genus  is,  however,  dillieult,  and  will  probably  be  largely 
increased  when  Australian  collectors  learn  to  breed  the«e  in- 

sects, and  also  (which  is  equally  difhcult)  to  set  them  when 
bred  :  — 

1.  Koron  ings  with  defined  pnlo  mark- 
ings   '2. Korewings  wholly  dark   7. 

2.  tlead     ochreous,     forewings  with 
fascia  or  opposite  spots   .'i. 

Head  black,  forewings  with  irregu- 
lar markings    6. 

3.  Forewings  with  entire  fascia    4. 
Forewings  with  opposite  spots    planetis. 

4.  Fascia  broad  on  dorsnm,  narrowed 
upwards    (inazona. 

Fascia  of  uniform  width    5. 
5.  Fascia  dull  white   priniigena. 

Fascia  shining  brassy-yellow-whitish  Jeucargyra. 
6.  Forewings  with  dorsal  area  partly 

whitish-ochreons    r/ilva. 
Forewings  with  dorsal  area  wholly 
dark    camodora. 

7.  Face  dark  fuscous    synivi07^a. Face   ochreous   8. 
8.  Eyecap   in   male   with   large  dark 

fuscous  scale-flap    melanotis. 
Eyecap  wholly  pale    9. 

9.  Anterior    tibite    in    the  male  very 
short,  thickened  with  black  scales  funeralis. 

Anterior    tibiae     normal,  without 
black  scales    10. 

10.  Forewings     with     ground  colour 
bronzj^   chalcitis. 

Forewings  with  ground  colour  not 
bronzy    11. 

11.  Undersurface  of  forewings  in  male 
with  dark  fuscous  scales    cndocapna. 

Undersurface  of  forewings  w^ithout 
special  scaling    12. 

12.  Hindwings  blackish  towards  base...  pJvyllanthina. 
Hindwings  not  blackish    13. 

13.  Cilia  of  hindwings  mixed  with  dark 
grey  towards  base    lihera. 

Cilia  of  hindwings  not  mixed  with 
dark  grey    trepida. 

N epticAila  leucargyra,  n.  sp. 

Female,  3-4  mm.  Head  ferruginous-ochreous.  Antennae 
grey,  eyecap  white.  Thorax  dark  purplish-bronze,  abdomen 
dark  fuscous.  Forewings  lanceolate ;  shining  deep  purplish- 
bronze;  a  moderate  shining  brassy-yellow-whitish  direct  fascia 
at  -| ;  cilia  purplish-bronzy,  outer  half  whitish.  Hindwings 
dark  fuscous ;  cilia  grey. 
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Sydney,  New  South  Wales  ;  five  specimens  bred  in  Sep- 
tember. Larva  pointed  behind,  brignt  green  ;  head  small, 

blackish :  mines  an  irregular  contorted  gallery  in  leaves  of 
Correa  speciosa  (Rufncece)  in  July  and  August;  cocoon  white. 
Similar  larvae,  probably  of  the  same  species,  were  also  found 
on  PhehaUvm  dentatuni ,  but  not  reared. 

N eptictda  anazona,  n.  sp. 
Female,  4  mm.  Head  whitish-ochreous.  Antennae  and 

eyecap  ochreous-white.  Thorax  and  abdomen  dark  bronzy- 
grey.  Forewings  lanceolate  ;  shining:  bronzy-fuscous,  irrorated 
with  dark  fuscous  ;  a  rather  shining  whitish  direct  fascia  at  §, 
broad  on  dorsum,  and  considerably  narrowed  towards  costa : 
cilia  light  bronzy-fuscous,  tips  whitish.  Hindwings  and  cilia 
light  grey. 

Brisbane,  Queensland,  in  Sepember  ;  one  specimen  beaten 
from  Tristania  conferta  (Myrtacece),  which  is  probably  the 
food-plant. 

Nepticula  primigena,  n.  sp. 

Female,  4  mm.  Head  ochreous-yellow.  Antennae  whit- 
ish-grey, eyecap  white.  Thorax  and  abdomen  dark  bronzy- 

grey.  Forewings  lanceolate;  bronzy-grey  irrorated  with  dark 
fuscous  ;  a  moderate  dull  white  direct  fascia  at  § :  cilia  whit- 

ish-fuscous, apical  half  white  round  apex  beyond  a  blackish- 
fuscous  median  line.    Hindwings  and  cilia  light  grey. 

Sydney,  New  South  Wales,  in  August :  one  specimen 
beaten  from  Banksia  serrata  (Profeacecp),  which  is  probably 
the  food-plant ;  I  have  met  with  Nepticula  larvae  on  this 
plant,  but  failed  to  rear  them. 

N ej)ticula  planetis,  n.  sp. 

Female,  5  mm.  Head  ferruginous-ochreous.  Antennae 
light  grey,  eyecap  ochreouswhitish.  Thorax  grey  irrorated 
with  dark  fuscous.  Abdomen  grey.  Forewings  lanceolate; 
grey,  slightly  purplish-tinged,  irrorated  with  dark  fuscous ; 
rather  small  cloudy  ochreous-whitish  opposite  spots  on  costa  at 
I  and  dorsum  before  tornus ;  cilia  whitish-grey,  basal  half 
sprinkled  with  dark  fuscous.  Hindwings  grey  ;  cilia  pale 
grey. 

Sydney,  New  South  Wales,  in  December  ;  one  specimen 
taken  at  light. 

Nepticula  cxenodora,  n.  sp. 

Male,  6  mm.    Head  black.    Antennae  grey,  eyecaps  ochre- 
ous-white.    Thorax  pale  whitish-ochreous.     Abdomen  black- 
ish-grey.      Forewings  lanceolate ;  dark  purplish-fuscous ;  a 

rather  broad  pale  whitish-ochreous  costal  streak  from  base  to 
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apox,  lower  edge  twice  siihsiiiuat-e  :  cilia  hrouzy-grey.  I  liiul- 
wings  blackish -grey  ;  cilia  grey. 

Sydney,  New  South  Wales  ;  one  specimen  in  October. 

Nepticula  c/ilva,  n.  sp. 
Female,  6  mm.  Head  blackish.  Antennae  grey,  eyecaps 

whitish-ochreous.  Thorax  whitish-ochreous.  Abdomen  pale 
bronzy,  becoming  whitish-ochreons  towards  base.  Forewings 
lanceolate ;  pale  whitish-ochreous ;  two  irregular  fuscous 
patches  irrorated  with  dark  fuscous,  first  on  dorsum  at  \, 
reaching  half  across  wing,  second  on  tornus,  reaciimg  nearly  to 
costa,  anteriorly  sending  an  elongate  projection  to  disc  above 
middle  :  cilia  ochreous-grey-whitish.  Hindwings  bronzy-grey  ; 
cilia  ochreous-grey-whitish. 

Sydney,  New  South  Wales,  in  December ;  one  specimen 
taken  at  light. 

Ne2)ticida  symmora,  n.  sp. 

Female,  4-5  mm.  Head  ochreous-yellow,  face  dark  i'us- 
cous.  Antennae  dark  grey,  eyecap  whitish.  Thorax  pur- 

plish-fuscous. Abdomen  grey.  Forewings  lanceolate  :  pur- 
plish-fuscous, irrorated  with  dark  fuscous :  cilia  grey 

sprinkled  with  dark  fuscous.    Hindwings  and  cilia  grey. 
Adelaide,  South  Australia,  in  October  ;  twenty  specimens, 

amongst  which  it  is  remarkable  that  there  is  not  a  single  male. 
I  found  the  species  flying  in  plenty  over  Dodono'a  risrosa 
(Sapindacecr),  which  must  certainly  be  the  food-plant. 

Nepticula  melanotis,  n.  sp. 

Male,  7  mm.  Head  ferruginous-ochreous.  Antennae 
dark  grey,  eyecap  whitish-ochreous,  furnished  above  with  a 
large  triangular  dark  fuscous  flap  of  scales.  Thorax  and  abdo- 

men bronzy-grey.  Forewings  lanceolate;  grey-whitish, 
densely  irrorated  with  dark  fuscous  and  blackish  ;  cilia  wiiit- 
ish-grey  sprinkled  with  black :  on  undersurface  a  small  patch 
of  pale  bluish-metallic  scales  on  dorsum  beyond  middle. 
Hindwings  broad-lanceolate,  grey,  suffused  with  violet-black- 
ish-grey  irroration  except  at  apex  and  on  a  thinly-scaled  longi- 

tudinal patch  beneath  costa  towards  middle,  corresponding  to 
bluish  patch  of  forewings  ;  anterior  half  of  costa  with  a  pro- 

jecting fringe  of  long  dark  grey  scales ;  cilia  grey. 
Sydney,  New  South  Wales,  in  September  ;  one  specimen. 

Nepticula  funeralis,  n.  sp. 
Male,  4  mm.  Head  yellow-ochreous.  Antennae  whitish- 

fuscous,  eyecap  ochreous-whitish.  Thorax  grey  mixed  with 
dark  fuscous.  Abdomen  dark  grey.  Anterior  tibiae  very 
short,  thickened  above  with  blackish  scales.  Forewings  lanceo- 

late, costal  edge  on  undersurface  thickened  and  blackish ; 
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grey  irrorated  with  blackish  :  basal  half  of  dorsum  with  pro- 
jecting blackish  scales  :  cilia  grey  sprinkled  with  black.  Hind- 

wings  grey  :  a  small  patch  of  black  scales  towards  base  of  dor- 
sum :  cilia  grey,  on  middle  of  costa  with  an  expansible  group 

of  long  black  scales,  on  basal  half  of  dorsum  mixed  wtih  black- 
ish scales  at  base. 

Sydney,  New  South  Wales,  in  March  ;  one  specimen. 

N e ptinila  cndorafna,  n.  sp. 

Male,  female,  4-5  mm.  Head  yellow-oclireous  or  whitish- 
ochreous.  Antennae  grey,  eyecap  whitish.  Thorax  dark  grey 
mixed  with  whitish.  Abdomen  dark  grey.  Forewings  lanceo- 

late ;  fuscous-whitish  irrorated  with  dark  grey  ;  undersurface 
in  male  clothed  with  dark  purplish-fuscous  modified  scales  ex- 

cept towards  apex :  cilia  grey-whitish  sprinkled  with  blackish. 
Hindwings  grey,  in  male  broader  and  clothed  with  dark 
purplish-fuscous  modified  scales  except  towards  apex  ;  cilia 
grey,  in  male  basally  mixed  with  dark  grey  scales  on  anterior 
half  of  costa,  and  with  an  expansible  tuft  of  long  dark  fuscous 
scales  from  base  of  costa  above. 

Albany  and  York,  West  Australia,  in  November  and  De- 
cember ;  eleven  specimens.  The  species  was  common  on  a 

fence  at  Albany,  beneath  a  row  of  Fjucalypiu^ ^  which  was  al- 
most certainly  the  food-plant. 

Neptirnla  r/iaJrifis,  n.  sp. 

Female,  5  mm.  Head  ochreous-yellowish.  Antennae 
whitish-ochreous,  eyecaps  ochreous- whitish.  Thorax  dark 
bronzy-fuscous.  Abdomen  bronzy-grey.  Forewings  lanceolate ; 
shining  light  bronze,  irrorated  with  dark  fuscous  :  cilia  whit- 

ish-fuscous, sprinkled  with  dark  fuscous.  Hindwings  pale  grey ; 
cilia  whitish-fuscous. 

Albany,  West  Australia,  in  December  :  one  specimen. 

Nept  'inda  phyllantJiina ,  n.  sp. 
Female,  4  mm.  Head  ochreous-yellowish.  Antennae 

whitish-grey,  eyecap  whitish.  Thorax  and  abdomen  purplish- 
fuscous.  Forewings  lanceolate  ;  grey,  mixed  with  grey-whitish 
and  blackish-grey,  anteriorly  suffused  with  dark  purplish- 
grey  :  cilia  whitish-grey  sprinkled  with  blackish-grey.  Hind- 

wings dark  grey,  on  basal  half  more  thinly  scaled  and  black- 
ish ;  cilia  grey. 
Sydney,  New  South  Wales  ;  three  specimens  bred  in  Feb- 

ruary. Larva  mines  a  long  broad  sinuate  gallery  in  leaves  of 
FliyUanfhiis  Ferdinand i  { Fu phorhiacecp )  :  cocoon  white.  I 
believe  the  food-plant  is  not  native  near  Sydney,  but  occurs 
naturally  further  north  in  New  South  Wales  and  Queens- 

land ;  the  tree  from  whicli  I  bred  these  specimens  grew  in  the 
Botanic  Gardens. 
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Ne pi  tenia  libevd,  n.  sp. 

INIale,  4  mm.  Head  yellow-ochreous.  Aiitcnnge  whitish- 
fuscous,  eyecap  ochreoiis-whitish.  Thorax  fuscous  sprinkled 
with  dark  fuscous.  Abdomen  ratiier  dark  fuscous.  Forewings 
lanceolate  ;  fuscous-grey,  irrorated  with  dark  fuscous :  cilia 
grey,  sprinkled  with  dark  fuscous.  liindwings  grey  ;  cilia 
grey,  mixed  with  dark  grey  towards  base  on  both  margins 
throughout. 

Sydney,  New  South  Wales  ;  one  specimen  taken  at  light 
in  March. 

Nepfintla  frepuhi,  n.  sp. 

Male,  4-5  mm.  Head  ferruginous-ochreous.  Antennae 
grey,  eyecap  ochreous-whitish.  Thorax  dark  fuscous  mixed 
with  whitish.  Abdomen  dark  grey.  Forewings  lanceolate;  fus- 

cous irrorated  with  whitish  and  blackish  :  cilia  whitish-grey 
sprinkled  with  blackish.    TTindwings  and  cilia  light  fuscous. 

Gisborne,  Victoria,  in  March  ;  three  specimens  received 
from  Mr.  G.  Lyell. 

Leucoptera,  Hb. 

This  name  supersedes  C emiostoma,  Z.     I  have  described 
one  species,  />.  chalcocycla,  and  now  add  two  more 

Leucoptera  chltidias,  n.  sp. 
Female,  8  mm.  Head,  antennae,  thorax,  and  abdomen 

snow-white.  Forewings  lanceolate,  apex  produced;  10  absent; 
shining  snow-white  ;  a  small  triangular  fuscous  spot  in  middle 
of  disc  :  a  pale  golden-metallic  post-tornal  spot,  edged  with  a 
few  fuscous  scales  :  apex  tinged  with  brassy-yellowish,  with  a 
minute  orange  apical  dot  terminated  by  a  black  speck ;  two 
oblique  fuscous  lines  in  costal  cilia,  and  a  third  inwardly 
oblique  faint  line  converging  to  second,  cilia  otherwise  white. 
Hindwings  and  cilia  white. 

Hobart,  Tasmania,  in  December  ;  one  specimen. 

Leuee)ptera  hemizona,  n.  sp. 
Female,  6  mm.  Head,  antennae,  thorax,  and  abdomen 

snow-white.  Forewing  lanceolate,  apex  produced  ;  10  absent ; 
shining  snow-white  ;  an  oblique  pale  brassy-yellowish  bar  from 
costa  beyond  middle,  edged  laterally  with  dark  fuscous  lines, 
not  quite  reaching  half  across  wing  ;  a  pale  brassy-yellowish 
blotch  extending  along  termen,  indistinctly  edged  with  fuscous 
on  termen  ;  a  black  apical  dot :  cilia  white,  on  costa  with  two 
rather  oblique  fuscous  lines  separated  by  a  pale  yellowish 
space  beneath  which  is  a  minute  fuscous  dot,  and  a  third  in- 

wardly oblique  fuscous  line  before  apex.  Hindwines  whitish- 
grey  :  cilia  white. 

Carnarvon,  West  Australia,  in  October  ;  two  specimens. 
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Phyllocnistis,  Z. 

I  believe  that  under  the  name  dlaugella  I  confused  two 
species;  I  now,  therefore,  re-describe  this  species,  together  with 
six  new  ones.    The  following  tabulation  includes  all  the  eigut 
described  Australian  species :  — 

1    Hindwings  dark  grey    atranofa. 
Hindwings  whitish    2. 

2.  Forewings  with  dark  fuscous  costal 
blotch  near  base    iodocella. 

Forewings  without  such  blotch    3. 
3.  Forewings   with    black  longitudinal 

apical  dash    acmias. 
Forewings  without  apical  dash    4. 

4.  Forewings   with   post-median  fascia 
angulated    hapaJodcs. 

Forewings    Avith    post-median  fascia 
not  angulated    5. 

6.  Forewings    with    two    strong  dark 
fuscous  streaks  from  base    atractias. 

Forewiugs  with   not   more  than  one 
streak  from  base    6. 

6.  Median  costal  streak  reaching  tornus  p.^ychind. 
Median  costal  streak  only  reaching 

half  across  wing    7. 
7.  Forewings    with    fuscous  subcostal 

streak  from  base    dinnnrUa. 
Forewings     Avith      yellowish  discal 

sti'eak  from  base    h'iortlin. 

Pit f/lIfirN tsf /.<  acniKAS,  n.  sp. 

Female,  5-6  mm.  Head,  palpi,  antennae,  thorax,  and  ab- 
domen shining  white.  Forewings  lanceolate,  apex  long-cau- 

date :  shining  brassy-white ;  an  oblique  dark  fuscous  wedee- 
shaped  streak  from  dorsum  beyond  middle,  reaching  half 
across  wing,  and  a  short  fine  dark  fuscous  strigula  from  middle 
of  costa,  both  followed  by  silvery-white  spaces  ;  a  blackish 
longitudinal  streak  from  §  of  disc  to  apex,  terminating  in  a 
black  apical  dot  preceded  by  a  silvery-white  dot ;  apical  por- 

tion of  wing  shows  traces  of  alternate  brassy-tinged  and  sil- 
very-white bars :  cilia  white  faintly  barred  with  pale  yellowish 

on  costa,  with  fine  black  apical  bar  continuing  the  longitudi- 
nal streak.   Hindwings  and  cilia  whitish. 
Blackheath,  New  South  Wales,  in  February  ;  two  speci- 

mens.   This  is  a  very  distinct  species. 

h  i/llorni.'ifiii  psi/rhitia^  ii.  sp. 

Female,  5  mm.  Head,  palpi,  antennae,  thorax,  and  abdo- 
men shining  white.  Forewings  lanceolate,  apex  long-caudate ; 

shining  white  :  a  fine  pale  yellowish  streak  along  submedian 
fold  from  base  to  tornus  :  a  slender  oblique  pale  yellowish  pos- 

teriorly fuscous-edged  streak   from  middle   of  cOsta,  and  a 
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nearly  direct  oik^  from  costa  at.  |,  nieotiiif]j  at  bonius  :  two 
aiinilar  direct  bars  between  this  and  apex  ;  a  rounci  black  api- 

cal dot:  cilia  white  witli  slightly  oblique  ex'teiisions  of  bars 
from  costa.    Hiudwings  and  cilia  whitish. 

Albany,  West  Australia,  in  December  ;  one  specimen. 
Distinguished  from  all  by  the  first  costal  streak  running 
straight  to  tornus. 

rhyllocnistis  hapnlodes,  n.  sp. 

Female,  6  mm.  Head,  palpi,  antennae,  thorax,  and  abdo- 
men shining  white.  Forewings  lanceolate,  apex  long-caudate  ; 

shining  snow-white  ;  an  ochreous-yellowish  streak  from  base  of 
costa  above  submedian  fola  to  about  middle  :  a  narrow  oblique 
light  ochreous-yellowish  fascia  from  f  of  costa  to  tornus,  pos- 

teriorly fuscous-edged,  acutely  angulated  near  dorsum  :  a  light 
ochreous-yellowish  posteriorly  dark-edged  fascia  between  this 
and  apex;  a  black  apical  dot:  cilia  whitish,  apparently  with 
two  or  three  diverging  dark  fuscous  bars  from  costa  (imper- 

fect).   Hind  wings  and  cilia  whitish. 
Albany,  West  Australia,  in  December  :  one  specimen. 

Phyllocnistis  triortha,  n.  sp. 

Female,  6-7  mm.  lleaa,  palpi,  antennae,  thorax,  and  ab- 
domen shining  white.  Forewings  elongate-lanceolate,  apex 

shortly-caudate  ;  shining  white  ;  a  broad  pale  ochreous-yellow- 
ish discal  streak  from  base  to  beyond  middle  ;  an  evenly  out- 

wards curved  fuscous  line  from  g  of  costa  to  dorsum  before 
tornus,  edged  anteriorly  with  pale  ochreous-yellowish  suffu- 

sion, preceded  on  costa  by  an  oblique  fuscous  line  reaching 
half  across  wing,  and  followed  on  costa  by  two  similar  direct 
lines,  edged  anteriorly  with  pale  ochreous-yellowish  suffusion ; 
a  black  apical  dot :  cilia  whitish,  on  termen  with  basal  half 
tinged  with  pale  ochreous-yellowish,  at  apex  with  two  in- 

distinct diverging  fuscous  lines.  Hindwings  and  cilia  whit- 
ish. 

Carnarvon,  West  Australia,  in  October  :  two  specimens. 

Phyllocnistis  diaugella,  Meyr. 

Male,  female,  3-4  mm.  Head,  palpi,  antennae,  thorax, 
and  abdomen  shining  white.  Forewings  lanceolate,  apex  long- 
caudate  ;  shining  white  ;  a  fine  fuscous  longitudinal  streak  be- 

neath costa  from  base  to  miadie  ;  a  fine  oblique  dark  fuscous 
streak  from  middle  of  costa,  reaching  half  across  wing ;  a 
slightly  outwards-curved  dark  fuscous  line  from  f  of  costa  to 
tornus  ;  two  short  direct  fuscous  lines  from  costa  between  this 
and  apex  ;  a  round  black  apical  dot :  cilia  white,  with  faint 
fuscous  bars  on  costal  lines  and  three  or  four  diverging  fuscous 
bars  at  and  beneath  apex.    Hindwings  and  cilia  whitish. 
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Sydney,  New  South  Wales ;  bred  from  blotch-mines  in 
leaves  of  Eii phorhia  spnrmanui ,  in  February  and  March.  It 
is  the  smallest  species  of  the  crenus,  and  is  so  slender  as  to  be 

very  difficult  to  pin.  My  orig'inal  description  included  also 
the  following  species,  which  I  now  regard  as  distinct. 

PIn/JIornist/s  atrnffiaa,  n.  sp. 

Male,  5  mm.  Head,  palpi,  antennae,  thorax,  and  abdo- 
men shining  white.  Forewings  lanceolate,  long-caudate  ;  shin- 

ing white:  two  strong  dark  fuscous  longitudinal  streaks  (sub- 
costal and  plical)  from  base  to  beyond  middle ;  a  curved 

oblique  dark  fuscous  streak  from  middle  of  costa,  reaching 
more  than  half  across  wing  :  a  triangular  dark  fuscous  dorsal 
spot  before  tornus,  its  apex  receiving  a  direct  dark  fuscous 
streak  from  costa  at  |  ;  an  ochreous-yellow  terminal  patch 
towards  apex,  edged  with  fuscous  and  anteriorly  by  a  dark  fus- 

cous spot ;  two  converging  bars  before  apex,  terminated  by 
this  patch  ;  a.  round  black  apical  dot  preceded  by  a  silvery- 
white  dot:  cilia  white  with  three  fuscous  costal  ba.rs  continu- 

ing costal  markings.    TTindwings  and  cilia  whitish. 
Sydney,  New  South  Wales,  in  May  :  one  specimen. 

Plii/llocnisfia  airanotd ,  n.  sp. 
Male,  6  mm.  Head,  palpi,  and  thorax  white.  Antennae 

white,  ringed  with  grey.  Abdomen  grey.  Forewings  lanceo- 
late, shortly  caudate  :  shining  white  :  a  fuscous  streak  beneath 

costa  from  base  to  middle  :  an  oblique  fuscous  line  from  middle 
of  costa,  reaching  half  across  wing,  and  two  others  less  oblique 
between  this  and  apex,  all  preceded  by  pale  yellowish  shades  : 
a  similar  oblique  streak  from  tornus,  not  reaching  half  across 
wing  ;  an  ochreous-yellow  patch  towards  apex  :  a  dark  fuscous 
direct  bar  just  before  apex:  a  round  black  apical  dot:  cilia 
white,  with  three  dark  fuscous  bars  on  costa  continuing  costal 
markings,  and  two  diverging  dark  fuscous  bars  beneath  apex. 
Hindwings  dark  grey  :  cilia  grey. 

Sydney,  New  South  Wales,  in  December  :  one  specimen. 
Separated  from  all  by  the  dark  grey  hindwings. 

Epicnistis,'  n.  g. 
Head  somewhat  rough  on  crown,  face  smooth ;  tongue 

short.  Antennae  almost  1,  basal  joint  elongate,  slightly  flat- 
tened, not  forming  an  eyecap.  Labial  palpi  moderately  long, 

smooth-scaled,  drooping,  terminal  joint  longer  than  second, 
pointed.  Maxillary  palpi  obsolete.  Posterior  tibiae  thinly 
clothed  with  bristly  hairs.  Forewings  with  lb  simple,  3  ab- 

sent, 4  absent,  6  and  7  stalked,  7  to  costa.  Hindwings  I,  linear- 
lanceolate,  cilia  6  ;  3  absent,  4  absent,  5  and  6  stalked. 

Closely  related  to  Phyllocnistis,  but  distinguished  by  the 
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head  being  rather  rough  on  crown,  and  presence  of  vein  8  in 
forewings  ;  there  is  no  eyecap,  but  the  dilation  in  some  species 
of  rh yUocniMis  is  extremely  slight.  The  following  species  is 
very  like  a  rhyllnrni^tis  superficially. 

E pirnistin  furyscid,  n.  sp. 
Female,  8  mm.  Head,  palpi,  antennae,  thorax,  and  ab- 

domen shining  white.  Forewings  lanceolate,  apex  ]n'oduced  ; 
shining  snow-white:  markings  dark  bronze;  a  longitudinal 
streak  from  base  of  costa  beneath  costa  to  meet  posterior 
fascia  ;  a  slender  mark  along  dorsum  towards  middle  ;  a  rather 
oblique  fascia  at  5,  narrow  dorsally,  furcate  on  cf)stal  half ; 
two  transverse  fasciae  between  this  and  apex  :  a  black  apical 
dot:  cilia  white,  with  bronzy  basal  patches  on  costal  and  ter- 

minal marks,  edged  externally  with  some  dark  fuscous  points, 
llindwings  whitish  :  cilia  white. 

Mount  Wellington,  Ta-smania,  in  December  :  one  speci- 
men. 

EXORECTIS,  n.  g. 

Head  thinly  rough- haired,  hairs  of  face  loosely  appres- 
sed  :  tongue  developed.  Antennae  2  or  nearly,  in  male  fili- 

form, simple,  basal  joint  rather  dilated,  with  pecten.  Labial 
palpi  moderate,  porrected,  very  slender,  acute.  Maxillary 
palpi  moderately  long,  folded.  Posterior  tibige  loosely  scaled. 
Forewings  with  lb  furcate,  2  from  angle,  7  and  8  stalked.  7 
to  costa,  11  from  before  middle.  llindwings  1,  ovate-lanceo- 

late, cilia  1  :  2-7  tolerably  parallel,  4  from  angle. 
An  interesting  form,  probably  allied  to  Thermfia:  the  an- 

tennae, which  are  twice  the  length  of  the  forewings.  exceed  any- 
thing outside  the  Adela  group. 

Fjxorecih  auto&cici ,  n.  sp. 

Male,  10-12  mm.  Head,  palpi,  antennae,  thorax,  and  abdo- 
men whitish-grey,  body  thinly  scaled.  Forewings  elongate, 

rather  narrow,  costa  moderately  arched,  apex  pointed,  ter- 
men  extremely  obliquely  rounded  :  whitish-grey,  irregularly 
strewn  with  small  fuscous  dots  and  strigulae :  cilia  vv'hitish- 
grey.  Hindwings  thinly  scaled,  whitish-gre}^  :  cilia  grey- whitish. 

Gisborne,  Victoria,  in  March  aiid  April  ;  two  specimens 
received  from  Mr.  G.  Lyell. 

Setomorpha,  Z. 

Head  with  loosely  appressed  hairs  :  tongue  absent.  An- 
tfnnae  -f  to  almost  1,  in  male  filiform,  simple,  basal  joint  mode- 

rate, without  pecten.    Labial  palpi  moderately  long,  curved, 
ascending,  second   joint  much   thickened  with  dense  scales, 
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slightly  projecting  beneath  at  apex,  externally  with  several 
Icng  projecting  bristles,  terminal  joint  as  long  as  second  or 
shorter,  rather  stout,  obtuse  or  hardly  pointed.  Maxillary 
})alpi  absent.  Posterior  tibiae  clothed  with  long  fine  hairs. 

I'orewings  with  lb  shortly  furcate,  2  from  angle,  7  and  8 
stalked,  7  to  costa,  11  from  middle.  Hindwings  1,  elongate- 
ovate,  cilia  1  ;  2  remote,  3  and  4-  parallel,  5  and  6  stalked,  7 
parallel,  cell  open  between  4  and  5. 

This  curious  genus  is  nearly  related  to  Tinea,  though  differ- 
ing widely  in  the  nearly  smooth  head,  ascending  labial,  and  ab- 

sence of  maxillary  palpi.  It  agrees  with  Tinea  in  neuration, 
in  the  characteristic  and  peculiar  bristles  of  the  labial  palpi, 
in  superficial  appearance,  and  larval  habits.  The  species  are 
few  in  number,  but  are  found  throughout  the  Indo-Malayan 
and  African  regions,  and  in  America  ;  they  are  very  similar 
in  general  appearance,  and  require  careful  attention  to  struc- 

tural details.  The  larvae  feed  on  various  dried  substances, 
such  as  tobacco. 

Setomorpha  calcularis,  n.  sp. 

Male,  female,  17-27  mm.  Head,  palpi,  and  thorax  pale 
brownish-ochreous  ;  terminal  joint  of  palpi  as  long  as  second. 
Antennae  and  abdomen  light  greyish-ochreous.  Forewings 
elongate,  rather  narrow,  costa  moderately  arched,  apex  round- 
pointed,  termen  very  obliquely  rounded  :  pale  brownish- 
ochreous,  more  or  less  sprinkled  with  fuscous:  costa.  termen, 
and  dorsum  irregularly  spotted  with  fuscous  ;  stigmata  large, 
cloudy,  fuscous,  near  together,  plical  obliquely  beyond  first 
discal  :  a  similar  spot  on  fold  at  J,  and  another  towards  apex 
of  wing  :  cilia  whitish-ochreous,  mixed  and  indistinctly  barred 
with  fuscous.    Hindwings  and  cilia  pale  fuscous. 

Sydney,  New  South  Wales ;  Melbourne,  Victoria  :  Ade- 
laide, South  Australia  :  Geraldton,  Perth,  and  York,  West 

Australia  ;  in  June  and  July,  and  from  October  to  February ; 
ten  specimens.  This  species  may  be  specially  recognised  by  the 
long  terminal  joint  of  palpi. 
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MINERALOGICAL  NOTES. 

By   D.    Mawson,   B.E.,  B.Sc. 

[Read  May   1,  1906.] 

Fetid  Felspar  (Necronite)  and  Quartz,  from 
Umberatana. 

The  material  described  was  discovered  by  Mr.  W.  How- 
chin,  F.G.S.,  who,  noting  its  fetid  character  wben  crushed, 
perceived  it  to  be  of  special  interest  mineralogically. 

Mr,  Howchin  describes  it  as  occurring  about  two  miles 
east  of  Umberatana*  on  the  track  to  Illinawortina  Station. 
The  rocks  in  the  vicinity  are  probably  quite  as  old  as  Lower 
Cambrian.  In  the  immediate  neighbourhood  bold  outcrops 
of  binary  granite  are  conspicuous,  forming  hills  as 
much  as  two  hundred  feet  in  height;  veins  of  felspar,  quartz, 
and  graphic  granite,  with  tourmaline  and  other  minerals, 
were  also  noted. 

The  specimen  examined  is  aplitic  in  appearance  and 
slightly  Dorous.  It  is  composed  of  quartz,  present  to  the 
extent  of  about  25  per  cent.,  and  an  adularian  felspar  in 
typical  rectangular  sections.  Grainsize  averages  one  milli- 

metre. On  fracturing  the  rock  a  distinct  fetid  odour 
is  produced,  to  be  likened  somewhat  to  that  proceeding  from 
carbon  bisulphide. 

Examined  microscopically  in  thin  sections,  the  felspars 
are  seen  to  be  idiomorphic;  whilst  the  quartzes  are,  as  a 
rule,  subordinate.  The  felspar  crystals  also  show  the  effects 
of  crushing.  Albite  twinning  is  very  common;  whilst  twins 
after  the  baveno  law  and  the  cross-hatching  of  microcline  are 
also  to  be  frequently  noted.  The  refractive  index  is  lower 
than  that  of  the  balsam. 

Both  minerals  contain  very  numerous  inclusions;  these 
are  most  abundant  in  an  outer  zone  around  the  felspars,  and 
are  also  crowded  thickly  in  a  felspathic  cement,  occupying 
interstices  between  the  grains.  The  inclusions  are  chiefly 
liquid  and  gaseous,  in  addition  to  which  much  opaque  dust 
is  sometimes  present.  This  opaque  matter  is  very  likely 
largely  carbonaceous,  as  several  of  the  more  translucent 
patches  were  identified  as  bitumen.  The  objectionable 
odour  of  the  fractured  rock  is  evidently  derived  from  the 
contents  of  the  liquid  and  gaseous  inclusions;  these  are  quite 

*  Umberatana  is  located  about  50  miles  in  a  direct  line  west  of  the 
northern  extremity  of  Lake  Frome. 

d2 
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irregular  in  shape,  and  have  an  average  diameter  of  0'005 millimetre. 

On  examining  a  freshly  prepared  slice,  the  contents  of 
many  of  these  cells  are  seen  to  be  in  rapid  motion,  evidently 
due  to  ebullition  of  the  liquid  contents  caused  by  rapid  dif- 

fusion of  its  gas  through  cracks  developed  in  preparation  of 
the  section,  or  perhaps  by  diffusion  through  the  wall  of  the 
cell  where  sufficiently  thin.  In  one  case  the  commotion  was 
seen  to  be  due  to  the  dissolving  up  of  a  tiny  black  particle 
(probably  a  hydrocarbon)  in  the  liquid  contents  of  the  cell. 
This  particle  was  noticed  to  diminish  to  half  its  bulk  in  ten 
minutes.  In  the  case  of  two  under  examination  all  commo- 

tion had  ceased  by  the  next  day. 
The  rock  is  apparently  a  variety  of  fine-grained  j^egma- 

tite,  having  the  composition  of  a  granite  aplite,  probably 
crystallized  in  the  presence  of  abundant  liquid  gases.  The 
later  stages  of  crystallization  have  been  those  favouring  the 
inclusion  of  the  liquid  gases,  perhaps  owing  to  rise  of  pres- 

sure due  to  gas  escape  being  cut  off. 
The  odour  suggests  that  tJais  gas  may  contain  hydro- 
gen sulphide,  carbon  bisulphide,  acetylene,  or  like  compounds. 

As  available  material  was  limited,  little  could  be  done  to- 
Avards  definitely  settling  its  nature.  Chemical  methods  ren- 

dered possible  through  the  courtesy  of  Professor  Rennie, 
D.Sc,  were  undertaken. 

The  rock  was  powdered  in  a  large  mortar,  under  ammo- 
niacal  water,  containing  a  few  drops  of  lead  acetate.  Only 
the  slightest  browning  was  noted,  indicating  that  hydrogen 
sulphide  could  not  be  present  in  more  than  the  minutest 
quantities.  The  powder  was  then  digested  in  hydrofluoric 
and  nitric  acids,  and  sulphuric  acid  tested  for,  with,  no  better 
result. 

Further  investigation  has  been  suspended  pending  ar- 
rival of  additional  supplies  of  the  rock. 

Atacamite  from  Bimbowrie. 

Atacamite  is  extensively  developed  in  the  zone  of 

weathering  at  the  Mt.  Howden  Copper  Mine."""  Though  prac- 
tically identical  in  chemical  composition,  three  forms  are  to 

be  distinguished,  differing  greatly  in  physical  appearance. 
The  most  striking  is  an  arrangement  of  radiating  lamel- 

lae in  bunched  masses,  often  5  centimetres  in  diameter,  form- 
ing magnificent  specimens  for  exhibition  purposes.  When 

well  developed  the  lamellae  measure  3*7  cms.  by  2  cms.,  and 

*  Mount  Howden  is  situated  on  Bimbowrie  Run,  within  sight  of  the 
Barrier  Ranges,  and  just  HO  miles  in  a  direct  line  north  of  Olary. 
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only  0"()'2  ciii.  (liick.  i\s  atacainitc  is  brittle,  these  speci- 
mens are,  therefore,  very  delicate,  the  least  rough  handling 

causing  them  to  crumble  into  (ine  sand,  the  (( rxtnilli)  of  the 
Chilians. 

The  lateral  develo})ment  of  the  lamellae  was  expected 
to  be  in  the  direction  of  the  h  face,  though  such  has  not 
been  borne  out  by  observation  on  cleavage  directions  evi- 

denced on  fractured  edges.  This  cleavage  angle  approxi- 
mates to  66°  30',  and  would  appear  to  be  referable  to  the 

angle  //un''',  indicating  a  laminar  development  parallel  to 
the  r  face.  As  original  crystal  edges  are  not  available  for 
measurement,  the  point  remains  unsettled. 

Viewed  under  the  microscope,  the  delicate  plates  are 
noticeably  ridged  in  a  direction  normal  to  the  obtuse  angle 
of  the  dominant  cleavage ;  perpendicular  are  fine  striations 
of  a  subordinate  nature.  Its  orthorhombic  character  is  evi- 

denced by  straight  extinction  along  the  two  latter  directions 
and  biaxial  character  of  the  interference  figure.  The  colour 
of  the  mineral  is  dark  emerald  green. 

A  complete  qualitative  analysis  was  supplemented  by 
quantitative  determinations  of  the  chlorine  and  copper :  — 

Chlorine    16-78% 
Copper    59-34% Insoluble     ...        ...        ...        ...  trace 
Iron  ...        ...        ...        ...  trace 
Nickel  and  Cobalt  ...        ...  nil 

Corresponding  to  the  following  com])osition :  — 

CuCl   31-83 
CuO   55-43 

H.,0  (by  diff.)    12-74 
100 

The  other  two  varieties  of  atacamite  from  this  locality 
are  closely  associated  in  a  reddish  clayey  matrix.  One  of 
these  is  in  the  form  of  small  tablets,  black  by  reflected  light, 
but  sufficiently  translucent  to  show  the  characteristic  green 
by  fairly  strong  transmitted  light.  The  tables,  which  have 

the  following  average  dimensions,  4' 7  mnis.  by  3  mms.  by  1 
mm.,  are  developed    parallel   to   the    h    face,    bounded  by 

jlioj,    joioj,    joilj,   and  exhibit  the  usual  cleavage.  
The 

chlorine  was  determined  as  17-03  per  cent. 
The  third  modification  consists  in  grass  green  granular 

aggregates,  apparently  deposited  subsequent  to  the  tabular 
variety,  often  enclosing  the  latter  and  always  subordinate  to 
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it.  An  estimate  of  the  chlorine  returned  16*09  per  cent.,  pro- 
bably slightly  low  on  account  of  difficulty  in  obtaining  the 

mineral  quite  free  from  impurity. 
The  latter  two  were  noted  to  carry  more  iron  than  the 

bccLutiful  laminated  variety  first  described.  Nickel  and 
cobalt  were  found  absent  in  all  tKree,  though,  on  account  of 
abundance  of  their  ores  m  the  vicinity,  it  was  suspected  that 
perhaps  replacement  by  them  of  part  of  the  basic  constituent 
in  the  atacamite  might  be  answerable  for  the  variety  of  habit. 
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Descriptions  of  Australian  Curculion i d>e,  with 
Notes  on  Previously  Described  Species. 

By  Airrni  K  I.ka. 
Part  IV. 

[Read  August  7,  1906. J 

SUB-FAMILY  OTIORI !  YNClllDES. 
Otiouhynchus  sulcatus,  Fab. 
O.  SCABKOSUS.  Marsh. 
O.  CKIBHICOLLIS,  Gyll. 

These  species  all  occur  as  gardeu  pests  in  Tasmania. 
With  the  exception  of  sidcfffifs  they  have  not  previously  been 
recorded  as  Australian. 

SUB-FAMILY  CYLINDRORll INIDES. 
OCYNOMA  ANTENNATA,  PaSC. 

This  species  is  very  common  about  the  Swan  River,  and 
is  very  destructive  in  spring  and  early  summer  to  buds  and 
leaves  of  the  grape-vine.  The  scales  are  singularly  easily 
abraded  and  discoloured.  Cordiptn?! i,^,  Pasc,  appears  to  be 
synonymous. 

Perpekl's  malevolens,  n.  sp. 
Black,  appendages  more  or  less  obscurely  diluted  with 

red.  Densely  clothed  with  scales,  varying  from  dingy-white 
to  slaty-brown.  With  numerous  setse.  dense,  stout,  and 
scarcely  (or  not  at  all)  rising  above  the  general  level  on  head 
and  prothorax,  finer,  sub-erect  and  more  or  less  lineate  in 
arrangement  on  elvtra,  dense  and  fine  on  under-surface,  and 
long  on  tibiae  and  muzzle. 

11  cad  with  a  feeble  impression  between  eyes,  these 
ovate.  Rostrum  the  length  of  prothorax,  moderately  curved  ; 
tricarinate,  the  median  carina  acute  and  straight,  the  others 
more  or  less  feebly  waved.  Scrobes  deep  in  front,  shallower 
behind.  Antennae  not  stout,  scape  extending  to  eye,  first 
joint  of  funicle  longer  than  second,  and  second  longer  than 
third,  club  slightly  shorter  than  four  preceding  joints  com- 

bined. Prothorax  convex,  slightly  transverse,  sides  strongfly 
rounded,  base  and  apex  almost  truncate,  ocular  lobes  fairly 
large  and  distinctly  ciliated.  Scutelhiui  small  but  distinct. 
l^liftra  sub-ovate,  base  feebly  incurved  to  middle,  shoulders 
moderately  rounded.  T^cfi^  moderately  long;  front  tibiae  with 
small  but  distinct  teeth,  the  others  edentate  or  almost  so. 

Length  (rost.  incl.).  6-9  mm. 
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llah. — Tasmania :  Hobart,  liuoii  River,  Stonor.  Parat- 
tah,  etc. 

The  majority  of  the  scales  are  of  a  dull-brown  colour, 
but  the  sides  of  the  prothorax  and  of  the  elytra  are  often 
supplied  with  more  or  less  large  patches  of  dingy-whitish 
scales,  occasionally  tinged  with  pale  blue  (but  never  shining), 
the  white  scales  may  also  form  small  spots  on  the  disc  of 
the  elytra  and  clothe  the  shoulders  and  a  space  between  each 
shoulder  and  the  scutellum  ;  on  the  prothorax  they  are  often 
condensed  into  feeble  lines  (two  or  three)  on  each  side ;  white 
scales  also  occasionally  surround  the  eyes  and  form  feeble 
rings  on  the  femora.  On  the  upper  surface  the  scales  are 
more  numerous  than  the  setae,  on  the  lower  the  reverse  is 
the  case.  The  scrobes  on  abraded  specimens  can  be  quite 
distinctly  followed  to  the  eyes,  but  on  perfect  specimens  do 
not  appear  to  extend  so  far ;  on  perfect  specimens  also  the 
front  parts  appear  to  be  much  deeper  than  they  really  are ; 
the  front  halves  are  arcuate  and  the  scapes  are  so  inserted 
that  the  portion  in  front  of  each  would  extend  halfw^ay  to 
its  fellow.  On  perfect  specimens  the  only  punctures  which 
are  visible  are  some  forming  series  on  the  elytra,  and  these 
are  distinct  only  at  the  base.  But  on  abrasion  the  head,  ros- 

trum, prothorax,  and  tibiae  are  seen  to  be  densely  covered 
with  small  punctures,  on  the  prothorax  these  are  often  more 
or  less  confluent,  and  leave  some  subgranular  spaces*  and  a 
feeble  median  elevated  line  (scarcel)^  a  carina)!  ;  elytra  with 
regular  series  of  large  punctures  becoming  smaller  poster- 

iorly, the  interstices  separately  gently  convex  and  much  wider 
than  punctures,  especially  in  the  female ;  sterna  and  two 
basal  segments  of  abdomen  transversely  strigose  as  well  as 
punctate. 

On  only  one  specimen  before  me  are  the  deciduous  man- 
dibular appendages  present,  they  are  unusuall)^  small  (scar- 

cely lona'er  than  the  basal  joint  of  funicle),  curved  out- 
wardly, dilated  to  tlie  middle  internally  and  of  a  reddish 

colour. 
The  female  differs  from  the  male  in  being  larger,  the 

elytra  wider  and  the  basal  sesfment  of  abdomen  convex  (in- 
stead of  concave)  in  the  middle.  Tn  several  females  before 

me  portion  of  the  ovipositor  is  protruding,  and  to  all  appear- 
ance is  a  hornv  reddish  sheath  t  o  a  penis  ;  the  resemblance 

*  These  snbgi-aiiular  s])aces  are  not  themselves  i:>iinctate.  and are  much  less  distinct  than  the  i^inictnres,  characters  it  is  as  well 
to  mention,  as  there  ifi  a  common  (and  nDDnrently  iindescribed) 
species  which  clo^fly  resembles  this.  ])nt  rlifFers  in  the  characters 
mentioned. 

t  This  is  sometimes  visible  before  abrasion. 
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is  so  slrikiiiL,'  that  it  was  not  (ill  I  had  dissocted  sucli  a  speci- 
men and  found  eg<;s  that  1  was  satisfied  it  really  was  a 

female. 

I  have  referred  tliis  species  to  Verperus^^  although  the 
antennae  are  rather  short  for  that  genus,  but  as  there  arc  no 
other  aberrant  characters  it  was  not  considered  advisable  to 

propose  a  new  genus  for  its  reception.  * 
From  the  description  of  hinguidua  it  differs  in  being 

without  an  impressed  line  on  the  prothorax  and  the  suture 
not  carinated  posteriorly. 

SUBFAMILY  IIYLOBIIDES. 

AcLEES  pouosus,  Pasc.  f 

Although  not  previously  recorded  as  Australian  this  spe- 
cies appears  to  be  as  common  in  many  parts  of  Queensland 

as  in  New  Guinea.  It  extends  also  to  the  Clarence  River 
in  New  South  Wales.  When  living,  specimens  are  covered 
with  a  pinkish  meal,  but  this  appears  to  be  of  an  oily  nature 
and  cannot  be  preserved. 

SUBFAMILY  ERIRHINIDES. 
MiSOPHRICE. 

The  genus  Misoplwice  is  a  very  interesting  one  on  ac- 
count of  its  clawless  tarsi,  j  It  is  practically  confined  to  the 

Casuarimt,  and  although  on  occasions  I  have  taken  specimens 
on  other  plants,  there  was  always  the  suspicion  that  they 
were  there  only  by  chance.  On  the  Casuarince,  however,  they 
very  often  swarm,  and  I  have  seen  eight  species  and  thou- 

sands of  specimens  in  an  umbrella  (used  for  beating  into)  at 
the  same  time.  The  species  are  all  slow  moving,  and  being 
of  very  small  size  they  are  aj)t  to  be  overlooked.  The  Casua- 
rincn  also  being,  as  a  rule,  unproductive  of  beetles,  are  often 
neglected  by  collectors.  It  is  probably  owing  to  these  facts 
that  no  species  have  been  recorded  from  the  northern  half 
of  Australia,  as  wherever  I  have  searched  for  them  in  Aus- 

tralia and  Tasmania  they  were  in  abundance.    In    all  the 

*  In  the  majority  of  instances  it  is  hardly  advisable  to  des- 
cribe single  species  the  position  of  which  is  at  all  doubtful,  but 

as  this  is  a  very  destructive  species  in  Tasmania  it  is  as  well  that 
it  should  be  named  at  as  early  a  date  as  possible.  It  has  been 
seen  destroying  many  buds  of  the  apple,  apricot,  gooseberry,  and 
currant ;  but  in  its  natural  state  may  be  taken  in  abundance  on 
several  species  of  Leptosperm  u  rn . 

j  Journ.  Linn.  vSoc,  xi..  1873,  p.  172. 
X  The  third  joint  is  broad  and  appears  to  be  slightly  cleft  in 

the  middle;  there  really  may  be  a  claw-joint,  but  I  have  failed  to 
discover  any  such  under  the  microscope. 
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species  here  described  the  first  joint  of  the  funicle  is  stout, 
about  as  long  as  the  second  and  third  combined,  and  the 
second  slightly  longer  than  the  third.  The  rostrum  also  in 
all  is  glabrous,  either  entirely  or  only  excepting  a  small  part 
of  its  base. 

There  are  two  other  genera  of  }J rirh  'niides  in  Australia 
with  clawless  tarsi,  and  differing  from  M i.<oj)ln'ice  practically 
only  in  the  number  of  joints  of  the  funicle. 

P'linicle  with  five  joints   liiarclarihruin. Funicle  with  six  joints    Misophrice. 
Funicle  with  seven  joints    Thechia. 

There  is  a  genus  of  C ri/pforln/nrhidcs  (undescribed  at 
present,  but  abundantly  represented  in  Australia),  the 
species  of  which  bear  a  very  strong  general  resemblance  to 
the  species  of  M isoplirirc^  are  clawless,  and  live  on  various 
species  of  Ca-Himnud . 

Misophrice  squami  vent  his,  n.  sp. 

Black,  rostrum  (base  and  tip  excepted),  funicle,  club, 
femora,  and  tibiae  reddish.  Densely  clothed  with  rounded 
scales  of  a  more  or  less  golden  colour,  but  feebly  variegated 
with  obscure  darker  and  silvery  patches  ;  under  surface  with 
paler  scales  than  upper. 

Rostrum  thin,  strongly  curved,  slightly  longer  than  pro- 
thorax  ;  with  four  punctate-striae  on  the  basal  half  and  scat- 

tered punctures  on  the  apical  half.  Prothorax  moderately 
transverse,  sides  rounded  and  diminishing  slightly  to  apex, 
base  distinctly  bisinuate :  punctures  dense  but  concealed. 
Ehjfra  not  much  wider  than  prothorax,  widest  near  base; 
striate-punctate,  the  jDunctures  in  striae  rather  large  but  almost 
concealed,  interstices  with  dense  concealed  punctures.  Ahdo- 
mev  gently  convex  in  one  sex,  slightly  flattened  in  middle  in 
the  other.     Length,  2-3  mm. 

Rah. — Tasmania:  Hobart,  Ulverstone,  Launceston,  Swan- 
sea (A.  M.  Lea)  :  Victoria  (National  Museum). 
On  the  prothorax  three  indistinct  dark  stripes  can  some- 

times be  traced  ;  on  the  elytra  across  the  middle  pale  scales 
form  feeble  markings,  usually  confined  to  alternate  inter- 

stices. On  the  sterna  and  abdomen  (except  at  the  sides)  the 
scales  are  often  almost  silvery-white,  or  with  a  slight  bluish 
gloss,  and  they  are  just  as  dense  on  the  abdomen  as  elsewhere, 
this  being  a  very  unusual  feature  in  ]\f isojihrire,  although 
equally  dense  in  the  following  species. 

Apparently  nearer  to  sqi/amnsa  than  any  otiier  described 
species,  but  considerably  smaller,  rostrum  not  nearly  straight, 
femora  as  well  as  tibiae  reddish,  the  funicle  different,  etc. 
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MrsoPHKK'E  c;loiitosa,  ii.  sp. 

Black,  parts  oi"  anteiiiiaj  obscurely  diluted  witli  red. 
Densely  clothed  with  rounded  scales,  varying  from  a  dingy 
sooty-brown  to  a  glittering  green,  or  golden  green,  or  blue,  or 
silver,  or  gold. 

Ii<>6frinfi  stouter  than  in  the  preceding  species,  but  of 
similar  shape  and  with  similar  punctures  and  striae.  I'rofhorax 
feebly  transverse,  sides  rather  strongly  rounded  and  decidedly 
diminishing  in  width  to  apex,  base  almost  truncate  ;  punctures 
concealed.  Elytrn  slightly  wider  than  prothorax,  basal  two- 
thirds  parallel-sided  ;  striate-punctate,  the  punctures  in  striae 
large  and  fairly  distinct,  those  of  the  interstices  concealed. 
Abdomen  gently  convex  in  one  sex,  flattened  in  middle  in  the 
other.    Length,  I5-2  mm. 

Hah. — Tasmania  :  Hobart,  Launcestoii,  Frankford,  Huon 
River  (A.  M.  Lea). 

The  majority  of  the  scales  are  usually  of  a  more  or  less  sil- 
very green  colour,  but  with  fairly  numerous  glittering  golden 

scales  scattered  about,  especially  on  the  elytra  ;  on  the  elytra 
also  the  sooty  scales  are  condensed  into  a  large  subapical  ill- 
defined  spot  on  each  side  ;  the  basal  half  of  the  suture  is  almost 
or  quite  glabrous,  and  the  apical  half  is  always  clothed  with 
glittering  scales,  which  are  in  strong  contrast  to  the  scales 
near  them.  The  lower  surface  is  densely  and  uniformly  cloth- 

ed, but  the  scales  also  vary  in  colour.  Along  the  middle  of 
the  prothorax  the  clothing  is  subsetose. 

Variety  A.  Scales  of  upper  surface  mostly  sooty ;  two 
longitudinal  stripes  on  prothorax  and  sides  with  feebly 
glistening  whitish  scales,  similar  scales  forming  short  lines  on 
the  elytra  and  clothing  the  suture  almost  to  base,  and  a  sub- 
triangular  space  on  the  sides. 

Hah. — Tasmania:  Hobart  (one  specimen  only). 
Variety  B.  Scales  of  an  almost  uniform  silvery  colour, 

with  a  very  slight  coppery  or  bluish  gloss,  denser  on  suture, 
almost  to  base,  than  elsewhere.  Abdomen  sparsely  clothed 
along  middle. 

Hah. — New  South  Wales:  Sydney. 
I  have  seen  but  one  specimen,  and  have  not  described  it 

as  distinct,  as  possibly  the  abdomen  has  been  partially  abraded. 

MiSOPHRICE   APIONOIDES,   n.  Sp. 

Of  a  dingy  testaceous-brown;  head,  base  of  rostrum, 
scutellum,  suture,  a  postmedian  and  an  apical  spot  on  elytra, 
and  the  sterna  black  or  piceous.  Moderately  clothed  with 
whitish  subsetose  scales,  becoming  denser  and  more  rounded 
on  flanks  of  sterna  than  elsewhere. 
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Rostrum  curved,  distinctly  longer  than  prothorax ;  basal 
three-fourths  with  punctate-striae,  apical  fourth  with 
scattered  punctures,  rrothorar  moderately  transverse,  apex 
considerably  narrower  than  base;  with  dense,  fairly  large, 
and  only  partially  concealed  punctures.  Elytra  at  base 
slightly  wider  than  prothorax,  feebly  dilating  to  beyond  the 
middle;  striate-punctate,  the  punctures  rather  large,  and 
rounded,  punctures  in  striae  small  and  only  slightly  con- 

cealed. Ahdoineii  with  distinct  punctures;  the  two  basal 
segments  slightly  concave  in  middle.    Length,  1|  mm. 

Eah. — New  South  Wales:  Wollongong,  Sydney  (A.  M. 
Lea). 

The  apical  half  of  the  antennae  is  infuscate,  and  in  one 
specimen  the  sides  of  the  1st  and  2nd  and  the  whole  of  the 
3rd  and  4th  abdominal  segments  are  infuscate.  The  post- 
median  spot  seems  to  be  an  abbreviated  fascia  extending 
across  the  2nd-5th  interstices,  the  subapical  spot  being 
equidistant  between  it  and  the  apex.  In  sp/lota  there  are 
three  distinct  spots,  of  which  two  are  on  the  5th  and  on  the 
3rd  interstices;  of  those  on  the  5th  the  front  one  is  almost  in 
the  exact  middle  of  each  elytron  and  considerably  in  advance 
of  the  inner  one;  the  hind  spot  is  not  quite  confined  to  the 
5th  and  is  more  distant  from  the  apex  than  the  similar  spot 
on  apionoides.  On  one  of  the  specimens  the  lateral  pro- 
thoracic  scales  have  a  distinct  rosy  gloss.  In  general  appear- 

ance the  two  specimens  before  me  (apparently  of  one  sex) 
strongly  resemble  many  species  of  Apion. 

MiSOPHRICE  INFLATA,  n.  Sp. 

Almost  flavous;  head,  tip  of  rostrum,  scutellum  and  a 
subtriangular  space  about  it,  suture  and  a  subapical  elongated 
spot  on  each  elytron,  and  tip  of  tibiae  more  or  less  dark;  club 
and  tarsi  somewhat  paler.  Rather  sparsely  clothed  with  pale 
green,  subsetose  scales,  becoming  denser  rounded  and  shining 
on  flanks  of  elytra  and  of  sterna;  middle  of  abdomen  and  of 
sterna  glabrous. 

Eostru?n  rather  feebly  curved,  no  longer  than  prothorax  : 
basal  half  punctate-striate,  apical  half  seriate  punctate. 
Prothorax  rather  strongly  transverse,  apex  not  much  nar- 

rower than  base ;  with  rather  coarse  only  partially  concealed 
punctures.  Elytra  at  base  scarcely  wider  than  prothorax, 
rather  strongly  dilated  posteriorly;  striate-punctate, 
punctures  large  and  distinct,  interstices  convex,  with  finely 
rugulose  punctures.  Two  basal  segments  of  abdome?!  and  the 
metasternum  with  fine  transverse  corrugations,  and  seriate 
punctures;  the  former  gently  concave  in  middle.  Length, 
Ih  mm. 
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//^/Y>.    New  South  Wales.  Nopean  River  (A.  .) .  CoatCH). 
The  two  beautiful  speciiuens  before^  me  are  aj)pareiitlv  of 

one  sex. 
MlSOPHRlCK  NiCJUPES,  11.  sp. 

Black;  scape  and  elytra  (sides,  suture,  and  a  ratiiei-  large 
basal  space  excepted)  of  a  ('ingy  reddish-browu.  Ratlier 
sparsely  clothed  with  whitish  or  whitish-blue  sul)setose  scales, 
absent  along  middle  of  under-surface. 

East  rum  moderately  curved,  no  longer  than  protiiorax ; 
basal  two-fifths  punctate-striate,  elsewhere  seriate-punctate. 
Protliorax  moderately  transverse,  apex  narrower  than  base; 
with  large  partially  concealed  punctures.  Elytra  not  much 
wider  than  protliorax,  slightly  dilated  posteriorly ;  striate- 
puiictate,  punctures  large  and  not  concealed.  Ahdonit-)!  with 
rather  large  distinct  punctures ;  apical  segment  foveate  in  one 
sex,  two  basal  segments  feebly  concave  in  the  other.  Length, 
1  mm. 

Tlah. — Tasmania:  liobart,  Huon  River,  Nubeena, 
Latrobe,  Swansea  (A.  M.  Lea). 

Close  to  rlathrata,  but  abdomen  and  legs  black.  The 
scales,  especially  at  the  sides,  occasionally  become  of  a  rather 
bright  green  or  coppery  colour,  but  in  nearly  all  the  specimens 
before  me  are  of  a  pale  whitish  blue  and  entirely  without 
gloss.  The  first  joint  of  the  funicle  is  unusually  stout  and 
distinctly  longer  than  the  second  and  third  combined.  The 
size  varies  from  slightly  less  to  slightly  more  than  one  milli- 
metre. 

Variety  A.  Elytra  almost  or  entirely  black. ^  Size 
slightly  smaller. 

Tasmania  :  Hobart. 
A  minute  black  species  is  suggestive  of  imrallela,  but  this 

variety  is  even  smaller  than  that  species  and  is  not  parallel- 
sided. 

Variety  B.    Size,  1^  mm. 
Tiah. — Tasmania  :  Sw^ansea,  Nubeena,  Hobart. 
The  three  specimens  of  this  variety  seem  to  differ  only 

from  the  typical  form  in  their  size.  They  appear  to  be  very 
close  to  Tiic/rirentris,  but  differ  in  their  entirely  dark  legs 
and  antennae. 

MiSOPHRICE  AMPLICOLLIS,  11.  Sp. 

Of  a  dingy  reddish-brown,  elytra  and  legs  paler;  head, 
scutellum,  suture,  and  fifth  interstice  of  elytra,  sterna, 
abdomen,  funicle  (basal  joint  excepted),  and  club,  black  or 
piceous.    Moderately  densely  clothed  with  whitish  subsetose 

*  I  have  several  intermediate  forms  in  colour. 
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scales,  denser  on  prothorax  and  head  and  sparser  along  middle 
of  under-surface  than  elsewhere. 

Rostrum  moderately  stout  and  curved,  no  longer  than 
prothorax;  basal  half  punctate-striate,  the  lateral  striae 
continuous  to  apex.  Prothorax  large,  moderately  transverse, 
sides  strongly  rounded,  apex  much  narrower  than  base;  with 
large  partially  concealed  punctures.  Elytra  slightly  narrower 
than  prothorax,  parallel-sided  to  near  apex;  punctate- 
striate,  punctures  large  and  partially  concealed.  Abdomen 
and  metasternum  with  coarse,  partially  concealed  punctures; 
two  basal  segments  of  former  feebly  concave  in  middle. 
Length,  2J  mm. 

Hah. — Tasmania:   Swansea,  Hobart  (A.  M.  Lea). 
In  shape  much  like  the  males  of  many  species  of  Manda- 

lotus,  the  dark  portion  of  the  5th  interstice  terminates  slightly 
before  the  apex;  towards  the  apex  it  extends  to  the  4th  and 
towards  the  base  to  the  6th  interstices.  On  the  prothorax  the 
scales  are  condensed  to  form  a  distinct  median  line. 

Variety  A,  Prothorax  with  sides  rather  less  strongly 
inflated  and  no  wider  than  elytra.  Head,  suture,  sterna,  and 
abdomen  not  dark;  5th  interstice  infuscate  for  a  short  dis- 

tance only.    Length,  2-2J  mm. 
Hab. — Tasmania  :  Launceston  and  Hobart. 
This  should  perhaps  have  been  described  as  the  typical 

form. 

Variety  B.  Prothorax  as  in  A,  but  colour  as  in  the  type. 
Length,  2  mm. 

Hah. — Tasmania  :  Launceston. 
Variety  C.  Prothorax  as  in  A,  but  abdomen  paler  than 

sterna.    Length,  2  mm. 
Hah. — Tasmania  :  Swansea. 

MiSOPHRICE  VICINA,  U.  Sp. 

Testaceous-brown;  head,  tip  of  rostrum,  funicle,  club, 
scutellum,  suture,  and  an  elongated  postmedian  spot  on  5th 
interstice,  piceous  or  black;  tarsi  pro-  and  flanks  of  metaster- 

num more  or  less  infuscate.  Rather  sparsely  clothed  with 
whitish  subsetose  scales,  absent  from  most  of  abdomen. 

Rostrum  thin,  moderately  curved,  longer  than  prothorax, 
basal  third  striate,  elsewhere  smooth  and  almost  impunctate. 
Prothorax  and  elytra  much  as  in  the  preceding  species,  except 
that  the  prothorax  is  no  wider  than  the  elytra  and  its  sides 
are  less  rounded,  the  elytra  also  are  not  quite  so  parallel-sided. 
Two  basal  segments  of  abdomen  and  metasternum  with  fine 
transverse  corrugations  and  large  sparse  punctures;  apical 
segment  foveate  in  one  sex,  the  two  basal  feebly  concave  in 
the  other.    Length,  IJ-IJ  mm. 
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//(ih.—Ti\smiu\ii\.    Ilobart,  Swansea  (A.  M.  Lea). 
Allied  to  the  preceiliug  species,  but,  tiie  lii'st  joint  of  tiie 

funicle  is  considerably  stouter,  and  the  alxlonieu  (except  at 
sides  of  base)  is  olabrous  ;  in  <t ni i)l Iroll ix  and  all  its  varieties 
the  abdomen  is  fairly  densely  clothed,  the  scales  being  present 
(although  rather  sparse)  even  along  the  middle.  The  largest 
specimen  of  this  species  also  is  smaller  than  the  smallest  of 
that  one.  The  marking  on  the  5th  interstice  is  of  variable 
length  and  intensity,  but  never  extends  to  the  base. 

MiSOPHRICE  HISPIDA,  PaSC. 
The  pale  scales  of  this  species  are  easily  discoloured,  but 

it  can  be  readily  identified  by  the  setae,  which  are  much 
longer,  sparser,  and  stouter  than  in  arfjentata,  setulom,  or 
(ihernata.  It  was  described  originally  from  South  Australia, 
but  occurs  also  in  New  South  Wales,  Victoria,  and  Tasmania. 

MisoPHiiiCE  VARIABILIS,  Blackb. 
In  a  South  Australian  and  several  Tasmanian  specimens 

before  me  the  scales  on  the  upper  surface  are  of  a  beautiful 
golden  colour,  instead  of  white. 

Hah. — South  Australia;  Tasmania:  Hobart,  Launceston, 
Swansea. 

MiSOPHRICE  SUBMETALLICA,  Blackb. 

It  is  only  in  one  sex  (female?)  that  tiiere  is  a  'deep 
impression  occupying  the  whole  of  the  middle  part  of  the 

basal  two  ventral  segments" ;  in  the  other  sex  this  space  is 
flat,  and  the  apical  segment  has  a  large  shallow  impression. 

Hah. — S.  Australia;  Tasmania:  Hobart,  Mount  Wel- 
lington (including  the  summit),  Launceston,  Swansea. 

MiSOPHRICE  SETULOSA,  Blackb. 

There  are  before  me  numerous  specimens  of  a  species 
(I  have  only  taken  it  in  Tasmania,  but  it  is  there  the  com- 

monest of  all)  which  either  belong  to  setulom,  or  to  an  un- 
described  species  of  the  colour  of  setulosa.  Blackburn  says, 

'^'Elytrorum  disco  .  .  .  fesfaceis  vel  rufo^centihini.''  In 
some  of  the  Tasmanian  specimens  the  elytra  have  a  sub- 
triangular  basal  jDatch,  and  the  suture  and  sides  narrowly 
infuscate;  but  the  basal  patch  varies  in  area  and  the  lateral 
dark  markings  are  frequently  absent.  The  green  scales 
usually  form  a  distinct  line  on  each  side  of  the  suture,  and 
are  often  rather  dense  across  the  base;  but  it  is  not  un- 

common for  more  than  half  of  the  scales  on  the  upper  sur- 
face to  become  abraded,  and  there  are  specimens  before  me 

in  which  practically  all  the  scales  and  setae  have  been  abrad- 
ed. The  scales  are  usually  of  a  beautiful  metallic  green, 

occasionally  with  a  golden  gloss,  but  they  are  sometimes 
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of  a  rather  pale  blue.  The  sexual  impressions  of  the  abdo- 
men are  much  as  in  .mhmctallica,  and  one  sex  has  more 

parallel-sided  elytra  than  the  other. 
M.  OBLONGA,  Blackb.  :  If^ih. — South  Australia:  New  South 

Wales  ;  Victoria  :  Tasmania. 
M.  viiaDiSQUAMA,  Lea;  JIah. — Victoria;  Tasmania. 

Thechia  pygm.ea,  Pasc. 

There  are  before  me  numerous  specimens  (from  New 
South  Wales,  Victoria,  and  Tasmania)  of  a  species  which 
either  belong  to  T.  pygman  or  to  an  undescribed  species. 
Had  they  been  from  Western  Australia,  I  should  have  re- 

ferred them  to  'pi/r/uKf^a  without  hesitation.  The  description 
of  that  species,  however,  is  not  very  satisfactory ;  of  its  cloth- 

ing Pascoe  says,  "squamis  pallidis  griseis  vestita" ;  and 
again,  'Judging  from  my  specimen,  it  is  probable  that  the 
insect  in  a  fresh  state  is  tolerably  closely  covered  with  scales." 
The  specimens  before  me  have  the  head,  base  of  rostrum, 
front  and  sides  of  prothorax,  under-surface  and  legs  more 
or  less  densely  clothed  with  white,  almost  circular  scales, 
having,  under  the  microscope,  a  peculiarly  granulated  ap- 

pearance, much  like  softened  snowflakes.  The  elytra  (ex- 
cept at  the  sides)  and  disc  of  prothorax  are  almost  glabrous. 

Except  that  the  funicle  is  seven-jointed  there  is  nothing  to 
distinguish  it  from  Misophrice.  Of  Thechia,  Pascoe  says, 

''prothorax  transversus" ;  but  of  pj/gmaa  he  says,  "profJio- 
race  latitudine  Jongltudini  aequali.  In  my  specimens  the 
prothorax  is  very  distinctly  but  not  strongly  transverse.  The 
size  varies  from  1^  to  2  mm. 

Cyttalia  apicalis,  n.  sp. 

Black:  tip  of  rostrum,  of  elytra,  and  of  abdomen  diluted 
with  red;  appendages  flavous;  two  apical  joints  of  club  and 
of  tarsi  piceous.  Under-surface  rather  densely  clothed  with 
white  subsetose  scales,  upper-surface  less  densely  clothed,  pro- 

thorax with  transversely  decumbent  setae,  elytra  with  fine 
sparse  pubescence  and  regular  rows  of  stout  yellowish  decum- 

bent setas. 

Rostrum  the  length  of  prothorax.  Scape  slightly  longer 
than  funicle.  Elytra  with  punctures  in  striae  rather  large 
and  subapproximate,  interstices  with  sparse  punctures.  An- 

terior femora  feebly  dentate.    Length,^"  2 J  mm. 
Hab.— "New  South  Wales:  Mount  Victoria  (A.  M.  Lea). In  general  appearance  close  to  rufipes  (from  Western 

Australia),  but  the  rostrum  decidedly  longer,  thinner,  and 
reddish  at  its  tip,  the  club  not  entirely  dark,  etc. 

*  The  lengths  given  are  exclusive  of  the  rostrum. 
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CyTTAIJA   LONGl  KOSTIUS,  11.  Sp. 

Reddish-testaceous ;  uiider-surface  (apex  of  abdomen 
diluted  with  red),  head,  rostrum,  scutellum,  and  club  black. 
Clothing  as  in  the  preceding  species,  except  that  on  the 
under-surface  it  is  not  quite  so  dense,  and  that  the  elytral 
setae  are  paler  and  more  erect. 

Rosfnnn  thin,  feebly  curved,  considerably  longer  than 
prothorax.  Scape  as  long  as  funicle  and  club  combined. 
Elytra  with  distinct  punctures,  but  which  are  considerably 
narrower  than  the  interstices;  these  almost  impunctate.  An- 

terior fa  mora  acutely  dentate.    Length  3-3|  mm. 
New  South  Wales:  Mount  Kosciusko,  5-6,000  feet 

(R.  Helms),  vicinity  of  Jenolan  Caves  (J.  C.  Wiburd). 
The  rostrum  is  unusually  long  and  thin,  and  this  with 

the  black  colour  of  the  same  will  readily  distinguish  the 
species  from  all  those  previously  described. 

Cyttalia  ncEOSETOSA,  n.  sp. 

Reddish-testaceous,  in  places  stained  with  piceous  or 
black.  Under-surface,  sides  of  prothorax,  and  about  eyes 
with  soft  white  scales  irregularly  distributed ;  upper-surface 
with  sparse  pubescence;  the  prothorax  and  elytra  with  rather 
long,  thin,  dark,  sparse  setge. 

Rostrjiw  feebly  curved,  distinctly  longer  than  prothorax. 
Scape  almost  as  long  as  funicle  and  club  combined.  Elytra 
with  fairly  large  punctures  in  striae,  interstices  almost  im- 

punctate.   Anterior  femora  acutely  dentate.    Length,  3  mm. 
Rah. — Tasmania  :  Huon  River  (A.  M.  Lea). 
The  elytral  setae  are  sparser,  darker,  and  much  less  dis- 

tinct than  in  any  other  species  known  to  me.  The  head  and 
prothorax  are  moderately  dark,  the  dark  parts  of  the  elytra 
are  nowhere  sharply  defined,  but  form  a  large  irregular  tri- 

angle about  the  scutellum,  thence  an  irregular  patch  ex- 
tends to  beyond  the  middle,  dilating  to  the  sides ;  the  should- 

ers are  not  dark ;  the  metasternum  is  almost  black,  and  the 
two  basal  segments  of  abdomen  are  piceous;  the  club  is 
moderately  dark.    I  have  seen  but  one  specimen. 

Cyttalia  oleari^,  n.  sp. 

Reddish-testaceous,  elytra,  abdomen,  and  appendages 
almost  flavous,  club  black.  Sterna  with  subsetose  whitish 
scales,  elsewhere  with  moderately  dense  whitish  pubescence, 
prothorax  with  transverse  decumbent  setae,  elytra  with  regu- 

lar rows  of  semi-decumbent  setae. 
Rostrum  in  one  sex  the  length  of  prothorax,  in  the  other 

distinctly  longer,  feebly  curved.  Scape  almost  as  long  as 
funicle  and  club  combined.      Elytra  with  fairly  large  but 
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almost  concealed  punctures  in  strict?.  Front  femora  very 
feebly  dentate.    Length,  2-J-3  mm. 

Hah. — Tasmania:  widely  distributed  and  abundant  on 
flowers  of  the  native  musk  ( Olearui  (irciophnUa ). 

The  colours  as  described  are  those  of  the  most  abundant 
form,  but  there  are  many  varieties.  The  metasternum  is 
often  black ;  when  it  is  black  the  prothorax  is  often  black 
also,  also  the  head,  rostrum  (except  at  tip),  and  scutellum  ; 
the  black  colour  often  extends  from  the  metasternum  on  to 
the  abdomen,  often  to  its  apex,  also  to  the  sides  of  the 
elytra.  I  have  seen  no  specimens  in  which  the  elytra  are 
entirely  dark,  but  two  have  the  sides  widely  dark,  with  a 
distinct  spot  on  each  side  just  beyond  the  middle.  Faint 
indications  of  these  spots  are  to  be  seen  on  many  other  speci- 

mens. The  elytral  pubescence  is  much  denser,  whilst  their 
setae  are  less  distinct  and  finer  than  in  Er/rJisoni,  Sydneyen- 
f^is,  and  tarmlU.  Looked  at  from  the  side  the  clothing  seems 
much  as  in  Sydney  en  sU,  but  when  viewed  directly  from  above 
it  is  seen  to  be  very  different. 

On  the  elytra  there  are  frequently  to  be  seen  four  large 
yellowish  spots,  and  the  sides  of  the  prothorax  are  often 
widely  yellowish ;  but  these  spots  are  due  to  pollen,  with 
which  the  specimens  are  usually  densely  covered  when  ob- 

tained, and  they  can  readily  be  removed  with  a  soft  brush. 

Cyttalia  Erichsoni,  Pasc. 

In  the  type,  and  in  the  majority  of  specimens  of  this 

common  and  widely  distributed"^  species,  the  two  terminal 
joints  of  the  club  are  dark,  but  I  have  single  specimens  from 
New  South  Wales,  Victoria,  and  South  Australia  in  which 
only  one  joint  is  dark. 

Cyttalia  tarsalis,  Blackb. 

Hah. — New  South  Wales:  Queanbeyan,  Mount  Vic- 
toria, Ben  Lomond,  Mount  Kosciusko;  Tasmania:  Hobart, 

Frankford,  summit  of  Mount  Wellington,  Huon  River. 

Cyttalia  Sydneyensis,  Blackb. 

Hah. — New  South  Wales ;  Sydney,  National  Park,  Shoal- 
haven,  Forest  Reefs ;  Western  Australia  :  Ka^rridale. 

Cyttalia  maculata.  Lea. 

Hah. — Western  Australia  :  Karridale. 

*  I  have  specimens  from  New  South  Wales,  Victoria,  Tas- 
mania, and  South  Australia. 
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Siiht  aimly     A  U  1 1)1 1  DES. 
I  have  examined  a  coiisidcMable  number  of  genera  and 

apecies  referred  to  this  subfamily  from  various  parts  of  the 
world.  They  all  have  the  side  pieces  of  the  mesosternuni 
almost  or  quite  soldered  together,  large,  and  thrust  like  a  stout 
wedge  between  the  flanks  of  the  prothorax  and  elytra.  The 
main  features  relied  upon  for  distinguishing  the  genera  and 
sections  are  the  degrees  of  obliquity  of  the  pygidiuin,  the 
apical  segment  of  abdomen  rounded  or  emarginate  at  its 
tip,  the  prosternum  channelled  or  not,  the  shape  of  the  ros- 

trum- and  dentition  of  femora.  Only  three  genera  and 
seven  species  have  previously  been  recorded  from  Australia; 

of  these  Baris"^'  is  world-wide  in  its  distribution,  Mycfirles 
occurs  in  New  Guinea  and  the  Malay  Archipelago,  and  Platy- 
phceus,f  so  far  as  is  known,  only  from  Queensland.  In  Mas- 

ters' Catalogue,  Aphela  is  placed  in  the  subfamily,  but 
wrongly  so.  X  The  Australian  genera  known  to  me,  including 
some  now  first  recorded  or  proposed,  may  be  tabulated  as 
follows :  — 

Prosternum  deeply  grooved    Solenoharis. 
Prosternum  feebly  grooved. 

Pygidium  concealed    Gymnubaris. 
Pyffidum  exposed    Baris. 

Prosternum  not  grooved. 
Prothorax  truncate  at  the  apex^     ...  Aci/thopeus. 
Prothorax  not  truncate  at  apex. 
Pygidium  covered  or  nearly  so  ...  Ipsichora. 
Pygidium  not  covered    Myctides. 

Baris. 

To  this  genus  I  refer  a  number  of  species  which  might 
be  regarded  as  belonging  to  several  closely  allied  genera,  but 
I  do  not  think  it  desirable  to  propose  new  generic  names  for 
any  of  them,  as  the  differences  seem  to  be  too  slight  to  war- 

rant generic  rank.  They  all  have  the  pygidium  vertical,  or 
almost  so,  and  that  organ  causes  the  fifth  ventral  segment  to 

*  Baridius  of  various  authors. 
t  The  coarsely-faceted  eyes  and  approximate  front  coxae  of 

this  genus  must  appear  strangely  at  variance  with  the  other 
genera  of  the  subfamily. 

+  Pascoe  did  not  refer  it  to  any  subfamily  at  the  time  he 
described  it,  but  subsequently  (T.E.S!,  Lend.,  1870,  p.  23),  he  re- 

ferred it  to  the>  Amalactides.  It  certainly  does  not  belong  to  the 
Baridiides,  the  side  pieces  of  the  mesosternum  being  utterly  at  vari- 

ance with  the  genera  of  that  subfamily ;  nor  does  it  seem  very 
much  at  home  with  the  Australian  genera  of  Amalactides.  It  cer- 

tainly belongs  to  the  same  subfamily  as  Psaldus,  referred  by  Pas- 
coe to  the  Molytides. 
II  Simply  quoted  from  Pascoe. 
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appear  eraarginated  at  its  apex  ;  and  they  may  be  divided 
into  the  following  sections  :  — 

1.  Prosternum  from  apex  halfway  or  almost  halfway  to 
coxae,  with  a  shallow  groove,  bordered  by  distinct  and  usu- 

ally carinated  ridges.*  This  section  is  the  most  numerously 
represented  in  Australia,  and  is  allied  to  European  species, 
such  as  srolopacea. 

2.  Like  Section  1,  but  with  the  frontal  ridges  of  the  pro- 
sternum  continued  to  between  the  coxae ;  the  eyes  also  are  more 
coarsely  faceted  than  is  usual  in  the  family. 

3.  Prosternal  groove  as  in  Section  1,  but  rostrum  eub- 
gibbous  at  base. 

4.  Prosternum  with  a  shallow  and  wide  groove  to  be- 
tween coxae,  not  bounded  by  carinated  ridges,  and  with  two 

distinct  jounctures  in  front. 
5.  Prosternum  without  grooves  and  ridges  in  front,  but 

with  two  distinct  punctures  marking  the  position  of  the 
ridges,  t 

6.  Prosternum  as  in  Section  1,  but  rostrum  suddenly 
gibbous  at  base- 

7.  Pectoral  canal  narrow  and  continuous  to  between  an- 
terior coxae,  and  bounded  by  ridges  (but  which  are  not  cari- 

nated). Tip  of  abdomen  just  perceptibly  emarginated.  The 
pectoral  canal  is  more  distinct  than  in  the  other  sections, 
being  much  as  in  the  European  ahrofani,  with  which,  how- 

ever, ehenina  has  little  else  in  common. 
8.  As  Section  6,  but  rostrum  much  shorter. 

The  following  table  of  species  known  to  me  is  arranged 
for  convenience  of  identification  only :  — 

El;^  bral  interstices  Avith  coarse  punc- 
tures   porosa. 

Elytral  interstices  not  coarsely  punc- 
tate. 

Upper  surface  with  clothing   in  iso- 
lated patches. 

Prothorax    and   elytra    both  with 
scales. 

Elytral  markings  transverse      ...  niveonotata. 
Elytral  markings  longitudinal. 

,  Prothorax  with  four  isolated 
spots    ...  leucospila. 

Prothorax  with  two  stripes    ...  devia. 

*  These  ridges,  however,  can  usually  be  seen  with  diflBculty, until  the  head  is  removed. 

t  These  punctures  are  to  be  seen  in  several  other  sections,  but 
are  usually  concealed  by  the  clothing. 
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Piotlu)iax  \\ilho\it  srah's. 
lOIytra  with  six  spots   
Klytia  with  two  spots. 

Spots  basal   
Spots  subapical   

I'pptM-  suriacc  i2;la brous.* Sizo  voiy  iniinito   
Size  larger. 

Piothorax  with  vory  coarso  i)unc- 
1 11  res  at  sides   

Prothorax  w  ith  much  less  coarse 
puncturos  at  sides. 

P  roster  mini  ̂ ^rooved  to  between 
front  coxsB   

P roster nal    groove  much  short- 
er and  less  distinct. 

Sciitellar    lobe    with    a  few 
scales   

Sciitellar  lobe  without  scales 

I'lipei-  surface  with  clothing  not  con- d(Mis(Hl  into  spots  only. 
Kyes  not  very  finely  faceted   
Eyes  finely  faceted. 

A  deep  notch  between  head  and 
base  of  rostrum   

AVithout  such  a  notch. 
Elytra  no  wider  than  Drothorax 
Elytra  wider  than  i)rothorax. 

Elytra  with  isolated  scales  ... 
Elytra  Avith  scales  in  linear 

arrangement. 
Less  than  1'  mm.  in  length 
More  than  1^  mm.  in  length 

((/ lie  ji'icfd . 
h'  II  nist  ridtd. 
ol hi(Ht  f  t(i . 

Ill  tcn>s(  opim. 

siihlii  iniiKifd. 

fhrnina . 

so r or  id. 
f/lahra. 

(Hi  pficd. 

hdsiro.ttris. 
(thioncfd. 

(I  iKjdphorai 

A  iistrdlicB. 
I  fiuhopaca. 
I  vacfans. 

Barts  leucospila,  Pasc.  f 

(  ?  Bar  IS  am  (inula.  Boh.) 
Described  by  Pascoe  from  Katan,  but  fairly  common  in 

Queensland.  I  The  markings  of  the  upjDer  surface  are  very 
peculiar,  and  are  exactly  as  in  the  description  of  amoenula, 
but  the  prothorax  could  scarcely  be  called  carinated.  Some 
specimens,  it  is  true,  have  a  feeble  median  line,  but  Bohe- 
man,  in  his  short  diagnosis  of  a?nienuJa,  calls  it  ''carinato," 
whilst  in  the  full  description  he  says,  "linen  dorsali  longi- 
ind'tnali  suhehvata,  hevi."  He  also  says  the  scutellum  is clothed  with  white  scales,  whilst  in  the  ten  specimens  before 

me  it  is  glabrous.  Of  the  rostrum  he  says,  " piceum ,  suh- 
vifidum,  suhtiliter  puncfulatvm In  the  specimens  before 

*  Microscopua  is  included  here,  as  its  clothing  is  so  spars© 
and  indistinct  that  it  might  fairly  be  regaixied  avs  glabrous :  in 
sororia  the  only  scales  are  a  few  on  the  scutellar  lobe. 

t  Ann.  Mus.  C^v   G^n..  1885,  p.  291. 
t  Cairns,  Port  Penison,  etc. 
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me  tlie  basal  half  of  the  rostrum  is  opaque,  and  with  coarse 
punctures,  but  the  apical  half  is  shining  and  with  sparse  and 
minute  punctures.  If  the  species  is  amceniila,  as  seems  quite 
possible,  then  Icurospila ,  as  the  later  name,  will  have  to  be 
dropped.    The  size  ranges  from  3^  to  4|  mm. 

Baris  australis,  Boi. 

The  description*  of  this  species  is  too  short  to  enable  any 
insect  to  be  positively  identified  from  it,  but  such  as  it  is  it 
fits  the  preceding  species  and  no  other  known  to  me  from 
Australia. 

Section  lij 

Baris  angophor^,  n.  sp. 

Black,  shining.  Upper  surface  head  and  rostrum 
sparsely,  elsewhere  moderately  densely  clothed  with  white 
scales. 

Head  with  dense  punctures  larger  at  apex  than  at 
base.  Bostrum  distinctly  longer  than  prothorax  ;  a  slight  de- 

pression marking  its  junction  with  head,  densely  and  coarsely 
punctate  on  sides,  punctures  sublinear  in  arrangement  along 
middle.  Scape  inserted  slightly  beyond  the  middle  in  male, 
slightly  before  it  in  female  ;  basal  joint  of  funicle  stout,  not 
twice  as  long  as  second.  Prothorax  with  dense,  rather  large, 
clearly  defined  punctures  becoming  small  at  middle  of  apex. 
Ehjfra  cordate,  striate,  the  two  sutural  striae  with  distinct 
punctures  towards  base,  interstices  each  with  a  single  row  of 
somewhat  irregular  and  not  clearly  defined  punctures. 
Femora  edentate.    Length,  2§  mm. 

Hab—'^ew  South  Wales:  Ash  Island  (Macleay  Mu- seum), Narrabeen  (W.  W.  Froggatt),  Sydney,  National  Park 
(A.  M.  Lea). 

The  whole  insect  is  somewhat  briefly  elliptic  in  outline; 
the  prothorax  is  fully  twice  as  wide  at  base  as  at  apex,  its 
base  is  strongly  bisinuate,  sides  strongly  rounded,  disc  mode- 

rately convex  and  the  scutellar  lobe  slightly  flattened,  all 
these  being  characters  common  to  most  of  the  species  here 
described.  The  punctures  in  the  elytral  interstices  are  not 
very  clearly  defined,  but  when  seen  obliquely  appear  to  be  in 
single  rows ;  some  of  them  are  transverse ;  the  lateral  inter- 

stices from  certain  directions  appear  to  be  overlapping.  The 
white  scales  are  absent  from  the  disc  of  the  prothorax,  but  are 

*  ''Ater,  albo-lineatus,  thorace  ruguloso ;  Qlytris  punctato- 
striatis." 

t  I  have  not  usually  considered  it  necessary  to  describe  in 
each  of  the  species  the  characters  for  which  thej'  are  placed  in the  various  sections. 
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coiulonsed  into  fcoblc  spots  at  tlir  sides  and  luiddlc  ol"  Iwuse'^  ; 
on  the  elyt  ra  t  he  s^^-ale^  are  isolated  and  vei  y  sparse.  The 
soecies  niav  be  taken  in  abundance  on  A  /if/op/Kjra  rortft- 
foiia. 

Bauis  sououia,  n.  sp. 

Bhiek,  shining;  antennae  and  tarsi  almost  blaeU.  Up])er 
surface  (except  for  a  few  scales  on  the  scutellar  lobe  of  the 

prothorax),  head,  and  rostrum  glabrous;  elsewhere  mode- 
rately clothed  with  white  scales. 

Rostrum  slightly  longer  than  the  jDrothorax,  its  punc- 
tures and  those  of  head,  and  the  antennae,  much  as  in  the 

preceding  species.  I'rathoi'ax  and  eiytr<i  of  the  same  shape  as 
in  the  preceding  species,  but  the  punctures  of  the  former 
rather  larger  ;  the  punctures  of  the  elytral  striae  are  larger, 
more  numerous,  and  not  confined  to  the  tv/o  near  the  suture, 
and  the  interstices  have  larger  punctures,  many  of  which  are 
distinctly  transverse,  and  extend  almost  from  stria  to  stria. 
Femora  feebly  dentate.    Length,  3  mm. 

Hah, — Queensland:  Capes  Grenville  and  York,  Endea- 
vour River,  Port  Denison  (Macleay  Museum),  Cairns  (E. 

Allen). 
Very  close  to  the  preceding  species,  but  larger,  rostrum 

shorter,  and  sides  of  prothorax  without  scales  ;  in  angophorcE 
the  scales  are  very  distinct  at  the  sides,  but  in  the  present 
species  they  are  entirely  absent.  I  have  examined  numerous 
specimens  of  both  species. 

Baris  subopaca,  n.  sp. 

Black,  subopaque.  Upper  surface  with  scattered  whit- 
ish scales,  condensed  into  lines  on  the  elytra ;  under  surface 

and  legs  with  denser  and  whiter  scales. 
Read  with  very  feeble  punctures]  except  between  the 

eyes.  Rostrum  the  length  of  prothorax,  a  feeble  depression 
marking  its  junction  with  head,  with  dense  and  rather  coarse 
punctures  at  base  and  sides,  feeble  and  sublinear  in  arrange- 

ment elsewhere.  Antennae  as  in  preceding  species.  Pro- 
thorax densely  and  rather  coarsely  punctate,  with  traces  of  a 

feeble  median  elevation.  Elytra  striate,  the  interstices  punc- 
tate.   Femora  edentate.    Length,  2 J  mm. 

Hah. — New  South  Wales :  Galston,  Sydney  (D.  Dumbrell 
and  A.  M.  Lea). 

Of  a  decidedly  more  elongate  form  than  the  two  preced- 
ing species,  the  prothoracic  punctures  not  so  clearly  defined 

*  On  numerous  specimens  the  scales  on  the  prothorax  just 
above  the  scutellum  form  a  very  distinct  spot,  but  they  are  easily 
abraded. 
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dwing  to  their  diensity :  the  elytra!  striae  with  punctures 
which  do  not  encroach  on  the  interstices,  and  are  only  visible 
from  certain  directions,  and  the  interstices  each  with  a  single 
row  of  punctures,  but  these,  although  perhaps  larger  than  in 
those  species,  are  not  so  clearly  defined.  The  scales  of  the 
upper  surface  are  easily  abraded,  but  in  perfect  specimens 
form  single  and  regular  lines  on  the  elytral  interstices,  except 
the  sutural  (where  there  are  none),  on  the  prothorax  they  are 
not  condensed  into  a  spot  on  the  scutellar  lobe. 

Baris  vagans,  n.  sp. 

Black,  moderately  shining.  Upper  surface  clothed  with 
very  fine  scales  or  setas,  forming  regular  lines  on  the  elytral 
interstices;  lower  surface  and  legs  with  larger  (but  still 
small)  scales. 

Head,  rostrum,  and  antennae  as  in  the  preceding  species. 
Frothora.jc  with  more  clearly  defined  punctures ;  elytra  with 
narrower  striae,  the  interstices  each  with  a  single  row  of  small 
but  round  and  clearly  defined  punctures.  Femora  edentate. 
Length,  2  mm. 

Hah. — New  South  AVales  :  Gosford,  Galstoii  ;  Tasmania, 
Hobart,  Mount  Wellington  (including  the  summit),  Huon 
River,  Frankford  (A.  M.  Lea). 

In  general  apjjearance  close  to  the  preceding  species,  but 
smaller,  and  with  the  punctures  more  clearly  defined.  The 
clothing  of  the  upi>er  surface  is  very  fine,  and  it  is  only  on  a 
closie  examination  that  its  slightly  speckled  appearance  is 
seen  to  be  caused  by  very  thin  whitish  scales  or  setae,  although 
in  certain  lights  the  elytra  appear  to  have  very  fine  whitish 
lines.  It  is  as  yet  the  only  species  of  its  subfamily  known  to 
occur  in  Tasmania,  where  it  is  fairly  common  on  Fultenea 
juniperina. 

Baris  australi.e,  n.  sp. 

Black.  Clothed  with  distinct  whitish  scales,  and  form- 
ing regular  lines  on  the  elytra. 
Head  with  fairly  distinct  punctures,  becoming  rather 

coarse  between  the  eyes.  Fostrum  stout,  scarcely,  if  at  all, 
longer  than  prothorax,  with  distinct  punctures  on  top  of  the 
apical  half  and  coarse  ones  elsewhere.  Antennae  stout  : 
scape  inserted  nearer  apex  than  base  of  rostrum ;  basal  joint 
of  funicle  very  stout.  Frothorax  with  numerous  and  fairly 
large  but  partially  concealed  punctures;  apex  more  than  half 
the  width  of  base.  Elytra  elongate-cordate,  shoulders  dis- 

tinctly wider  than  prothorax,  their  outline  not  almost  con- 
tinuous with  it ;  punctures  in  striae  and  in  interstices  more  or 

less  concealed.    Femora  edentate.    Length,  IJ  mm. 
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Hah.  New  Soutli  Wales:  (Jjtlston,  Sydney:  Western  Aus 
tralia  :  Swan  Ki\er,  Vassp,  l^unbury,  I  )()nnyl)r(K)k  (A.  M.  Lea). 

Apparently  tiie  most  abundant  and  widely  distributed  of 
all  the  Australian  lin  rid  tides :  although  considerably  smaller 
than  the  preceding  species,  the  clothing  is  much  the  same, 
except  that  on  the  elytra  it  is  more  distinct,  on  most  of  the 
specimens  before  me  the  lines  are  sufficiently  clear,  although 
the  scales  are  small,  but  in  a  few  the  lines  and  scales  are  both 
very  distinct. 

Bah  IS  OBLONGA,  n.  sp. 

Black  ;  legs  of  a  dull  red,  ?^]}Q'k  of  rostrum  and  antennge 
darker.  Densely  clothed  with  whitish  scales  and  forming 
regular  lines  on  the  elytra. 

with  indistinct  2)unctures,  except  between  eyes. 
Rostrum  just  perceptibly  longer  than  prothorax,  rather 
feebly  curved  and  thinner  than  usual  :  wdth  coarse,  partially 
concealed  punctures  on  sides  and  base,  and  moderately  dis- 

tinct towards  apex  on  upper  surface.  Scape  inserted  about 
two-fifths  from  apex  of  rostrum.  Vrothora.r  parallel-sided 
to  near  apex,  punctures  concealed.  Eliftni  parallel- 
sided,  no  wider  tlian  prothorax  ;  strige  distinct  but 
punctures  concealed.  Femora  feebly  dentate.  Length,  If 
mm. 

Ihilj. — Western  x\ustralia  :  Geraldton  (A.  M.  Lea). 
On  the  lower  surface  and  legs  the  scales  are  al?iiost  of  a 

snowy  whiteness,  but  on  the  upper  surface  and  on  the  flanks 
of  the  prothorax  they  are  tinged  with  yellow  :  the  scales  on 
the  elytra,  although  condensed  into  distinct  lines,  are  not 
placed  singly,  as  in  some  of  the  preceding  species.  The  base 
of  the  head  is  sparsely  clothed  and  the  apex  of  the  rostrum  is 
nude. 

Bakis  microscoptca,  n.  sp. 

Black,  moderately  shining.  Uppei-  surface  almost  glab- 
rous, lower  sparsely  clothed  with  white  scales. 
Head  with  distinct  punctures  betw^een  eyes,  but  feeble 

elsewhere.  Uoxtrum  stout,  scarcely  the  length  of  prothorax; 
shining  and  feebly  punctate  on  upper  surface,  and  moderately 
coarsely  on  sides.  Scape  inserted  almost  in  exact  middle  of 

rostrum.  Vrofhoran'  with  rather  large,  clearly  defined  punc- 
tures, except  in  middle  of  apex.  Fhjfra  very  little  wider  than 

prothorax,  parallel-sided  to  near  apex  ;  with  narrow^  not 
visibly  punctured  striae,  interstices  each  wdth  a  row^  of  minute 
punctures.    Femora  edentate.    Length,  1  mm. 

Western  Australia:  G-eraldton  (A.  M.  Lea). 
The  non-squamose  body  distinguishes  this  from  the  other 

Western  Australian  species':  it  is  the  smallest  known  Aus- 
tralian species  of  its  subfamily. 
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Barts  sublaminata,  n.  sp. 
Black,  shilling,  antennas  and  tarsi  of  a  dull  reddish 

brown,  scape  somewhat  paler.  Under  surface  and  legs  with 
fine  setose  scales,  elsewhere  glabrous. 

Head  with  small  and  sparse  punctures  between  eyes,  very- 
indistinct  elsewhere.  Bo^trum  thin,  longer  than  prothorax, 
flattened  but  not  depressed  at  its  junction  with  head ;  with 
coarse  punctures  at  sides,  upper  surface  with  moderately 
strong  punctures  on  basal  half,  but  becoming  much  smaller 
and  sparser  towards  apex.  Scape  inserted  about  two-fifths  from 
apex  of  rostrum ;  basal  joint  of  funicle  almost  twice  as  long  as 
second.  Vroihord  v  with  large,  dense,  clearly-defined  punc- 

tures, becoming  much  smaller  and  sparser  (but  still  clearly 
defined)  at  apex  and  along  middle.  Elytra  cordate;  nar- 

rowly striate,  the  two  sutural  striae  with  a  few  rounded  basal 
punctures,  encroaching  on  the  interstices,  the  lateral  striae 
with  distinct  but  deeply  set  punctures ;  interstices  each  with 
a  row  of  exceedingly  minute  punctures.  Femora  feebly  den- 

tate.   Length,  3 J  mm. 
TJah. — Queensland:   Cairns  (Macleay  Museum). 
At  first  sight  very  suggestive  of  M yet  ides,  but  the  short 

pectoral  groove,  apart  from  other  characters,  prevents  it  from 
being  placed  in  that  genus.  In  shape  it  is  much  like  ango- 
j)h<)r(y  and  snroria,  but  much  larger,  and  punctures  very  dif- 

ferent. The  large  punctures  at  the  sides  of  the  prothorax 
are  each  almost  the  size  of  the  scutellum.  The  lateral  inter- 

stices seem  to  be  slightly  overlapping,  and  the  seriate  punc- 
tures of  all  of  them  are  so  small  as  to  be  practically  absent. 

Section  2. 

Baris  ellipttca,  n.  sp. 
Black  or  almost  black,  rostrum  and  appendages  of  a  dull 

red.  Moderately  densely  clothed  with  whitish  setiform  scales 
and  forming  linesi  on  the  elytra. 

Head  almost  impunctuate  except  between  eyes,  with 
traces  of  a  feeble  median  line.  E3'^es  more  coarsely  faceted 
than  usual.  Rostrum  distdnctly  longer  than  prothorax, 
rather  thin,  rather  suddenly  arched  at  base,  with  a  distinct 
but  not  deep  depression  marking  its  junction  with  head; 
with  coarse  punctures  at  base  and  sides  and  sparser  and 
smaller  (but  not  very  small)  ones  elsewhere.  Scape  inserted 
about  two-fifths  from  apex  of  rostrum.  Prothorax  with 
fairly  large  punctures,  but  which  are  more  or  less  concealed 
by  clothing.  Elytra  slightly  wider  than  prothorax,  parallel 
sided  to  near  apex;  deeply  striate,  punctures  of  striae  and 
interstices  more  or  less  concealed.  Femora  edentate. 
Length,  3J  mm. 
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North-west  Australia:  Derbv  Helms). 
The  outline  is  almost  perfectly  elliptic.  The  eyes  a  it-  less 

finely  faceted  than  usual,  but  they  are  certainly  not  coarse. 
The  colour  is  somewhat  variable  ;  in  two  specimens  the  legs 
are  very  slightly  paler  than  the  body,  in  two  others  they  are 
more  noticeably  paler,  and  in  a  fourth  very  decid- 

edly pale.  The  under  surface  is  sometimes  dilu- 
ted with  red.  The  upper  surface  is  never  of  the  deep  jetty 

black  so  characteristic  of  Ba/is.  On  the  upper  surface  the 
scales  are  not  quite  so  white  as  on  the  lower;  the  lines  of 
white  scales  on  the  elytra  are  very  distinct,  but  in  addition  to 
these  there  are  some  slate-coloured  ones,  which  at  first  sight 
are  apt  to  be  overlooked,  but  they  may  really  be  discoloured 
white  ones,  as  they  are  much  more  numerous  on  some  speci- 

mens than  on  others. 

Section  3. 

Baris  glabra,  n.  sp. 

Black,   shining;    basal    half   of   scape   of   a   dull  red. 
Glabrous. 

Head  with  moderately  distinct  punctures  between  eyes, 
small  and  indistinct  elsewhere.  Eostrum  rather  stout, 

slightly  longer  than  prothorax ;  with  coarse  punctures  becom- 
ing very  coarse  at  base  and  sides,  a  distinct  depression  mark- 
ing its  junction  with  head.  Scape  inserted  about  one-third 

from  apex  of  rostrum.  Frothora.r  with  fairly  numerous 
and  clearly  defined  but  not  very  large  punctures  on  disc,  be- 

coming denser  and  larger  on  sides.  Elytra  elongate-cordate, 
distinctly  wider  than  prothorax;  narrowly  striate  towards 
base,  with  punctures  in  striae,  but  these  distinct  and  en- 

croaching on  interstices  only  towards  the  suture  ;  interstices 
with  scarcely  visible  punctures.  Femora  finely  but  acutely 
dentate.    Length,  2|  mm. 

Hah. — Queensland  :   Cairns  (Macleay  Museum). 
In  general  appearance  close  to  sororia  (which  also  occurs 

at  Cairns),  but  the  elytral  interstices  practically  impunctuate, 
and  the  prothoracic  punctures  sparser. 

Baris  albopicta,  n.  sp. 
Black,  highly  polished,  basal  half  of  funicle  and  the 

scape  of  a  dull  red.  .Clothed  with  snowy  white  scales,  irre- 
gularly distributed  and  forming  elongated  spots  in  places. 

Head  with  small  and  rather  sparse  but  clearly  defined 
punctures.  Rostrum  rather  thin,  slightly  longer  than  pro- 

thorax, its  junction  with  head  marked  by  a  depressed  line, 
with  rather  small  but  clearly-defined  punctures,  except  at 
sides  of  base,  where  they  are  concealed  by  scales.  Scape 
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inserted  about  two-fifths  from  apex  of  rostrum,  basal  joint 
of  funicle  stouter,  but  not  longer  than  second.  Froth orax 
with  clearly-defined  but  small  and  not  dense  punctures,  be- 

coming larger  at  base  and  sides.  Elytra  elongate-cordate, 
outline  almost  continuous  with  that  of  prothorax ;  punctate- 
striate,  punctures  deeply  set  and  encroaching  on  interstices 
only  towards  the  base;  interstices  with  sparse  and  exceed- 

ingly minute  punctures,  the  lateral  ones  with  an  appearance 
as  of  feebly  overlapping.  Femora  acutely  and  rather  strongly 
dentate.    Length,  6  mm. 

Tlah. — Queensland:  Cape  York  (type  in  Macleay 
Museum). 

The  upper  surface  is  glabrous,  except  for  three  distinct 
spots  on  each  elytron ;  of  these  two  are  on  the  fourth  inter- 

stice (one  basal,  one — the  longest  of  all — post-median),  and 
one  on  the  second  (apical  and  slightly  smaller  than  the  basal 
one).  The  legs  are  moderately  densely  clothed,  but  the  apex 
of  the  upper  surface  of  each  of  the  femora  has  a  similar 
patch  to  those  on  the  elytra  ;  apex  of  prosternum,  sides  of 
metasternum,  and  sides  of  rostrum  behind  the  antennae  Avith 
large  scales,  elsewhere  almost  or  quite  glabrous. 

Baris  tenuistkiata,  n.  sp. 

Black,  highly  polished.  Upper  surface  glabrous,  except 
for  a  patch  of  white  scales  on  the  third  interstice  of  the 
elytra  at  the  base ;  lower  surface  sparsely  clothed  with  in- 

distinct whitish  scales,  but  a  distinct  patch  on  the  flanks 
of  the  metasternum ;  legs  with  moderately  distinct  scales. 

H tad  with  moderately  large  but  clearly-defined  punc- 
tures. Rostruni  no  longer  than  prothorax,  its  junction  with 

head  marked  by  a  transverse  impression,  base  wider  than 
apex;  with  coarse  punctures  at  sides  and  base,  smaller  (but 
distinct)  along  middle,  and  fine  at  apex.  Scape  inserted 
slightly  nearer  apex  than  base,  basal  joint  of  funicle  dis- 

tinctly longer  than  second.  Proihorar  almost  parallel-sided 
to  near  apex;  with  rather  sparse  and  small  but  clearly-defin- 

ed punctures.  Elytra  elongate-cordate,  scarcely  wider  than 
prothorax ;  very  narrowly  striate,  the  four  sutural  stri«  at 
base  with  more  or  less  rounded  and  distinct  punctures,  else- 

where and  the  interstices  impunctate.  ̂   Femora  edentate. 
Length,  3  mm. 

IJah.  —  Queensland:  Cape  York,  Cairns  (Macleay 
Museum),  Barron  Falls  (A.  Koebele). 

The  highly-polished  upper  surface,  glabrous  except  for 
a  patch  of  white  scales  on  each  side  of  the  base  of  the  elytra, 
renders  this  a  very  distinct  species. 
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Section  4- 

BaUIS  Al.BIGL'TTA,  11.  Sp. 
Black,  highly  polished  ;  base  of  scape  of  a  dull  red.  Up- 
per surface  glabrous,  except  for  a  stripe  of  snowy  scales  on 

tile  fifth  interstice,  extending  from  just  beyond  the  middle 
to  near  the  apex  ;  sides  of  base  of  rostrum  and  sterna  with 
a  few  large  scales,  rest  of  under  surface  with  subsetose  cloth- 

ing, or  glabrous,  legs  (except  parts  of  femora  where  the 
scales  are  dense)  wdth  rather  sparse  clothing. 

Head  as  in  the  preceding  species.  h*()stn/ni  scarcely  the 
length  of  prothorax ;  with  coarse  concealed  punctures  at 
base  and  basal  half  of  sides,  small  but  distinct  punctures  on 
apical  half  of  sides,  and  fine  elsewhere.  Scape  inserted  almost 
in  exact  middle  of  rostrum ;  basal  joint  of  funicle  twice  as 
long  as  second.  Frotliora  v  and  elytra  as  in  the  preceding 
species,  except  that  the  punctures  are  more  distinct,  and  in 
the  elytral  striae  a  few  small  ones  are  to  be  seen  towards  the 
sides.    Femora  edentate.    Length,  4  mm. 

Hah. — Queensland:   Cairns  (type  in  Macleay  Museum). 
In  general  appearance  close  to  the  preceding  species,  biit 

the  white  elytral  scales  subapical  instead  of  basal. 

Section  5. 

Baris  niveonotata,  n.  sp. 

Black,  highly  polished;  head,  rostrum,  legs,  and  sides 
of  elytra  more  or  less  obscurely  diluted  with  red,  antenna? 
(club  excepted)  of  a  more  distinct  red.  Prothorax  and  elytra 
with  irregular  spots  of  large,  soft,  pearly-white  scales;  sterna, 
legs,  and  rostrum  with  subsetose  scales ;  flanks  of  metaster- 
num  with  somewhat  similar  scales  to  those  of  upper  sur- 

face; elsewhere  glabrous  or  almost  so. 
with  indistinct  punctures,  even  between  eyes.  Uos- 

truni  slightly  longer  than  prothorax,  rather  strongly  but  not 
suddenly  arched  at  base,  with  coarse  but  partially  concealed 
punctures  on  sides,  base  with  large,  clearly-defined  punc- 

tures, becoming  much  smaller  (but  still  clearly  defined)  to 
apex.  Scape  inserted  about  two-thirds  from  apex  of  rostrum ; 
basal  joint  of  funicle  as  long  as  the  three  following  com- 

bined. Prothorax  with  strongly  rounded  sides :  disc  with 
fairly  large  and  clearly-defined  but  not  dense  punctures,  but 
becoming  dense  on  sides.  Elytra  elongate-cordate,  distinctly 
wider  than  prothorax ;  punctate  striate,  punctures  in  striae 
deeply  set ;  interstices  each  wdth  a  row  of  minute  punctures. 
Femora  edentate.    Length,  4|  mm. 

TJah. — North-west  Australia  (Macleay  Museum). 
On  the  prothorax  the  scales  are  formed  into  irregular 

spots  at  the  sides,  on  the  elytra  they  form  four  distinct  spots 
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(appearing  much  like  interrupted  fascise),  two  basal  and  two 
postmedian;  in  addition  a  few  are  scattered  about  singly  or 
are  clustered  together  to  form  small  spots. 

Section  6.* 
Baris  basirostris,  n.  sp. 

Of  a  dingy  reddish-brown  and  subopaque.  Moderately 
densely  clothed  with  yellowish  subsetose  scales. 

Head  with  moderately  distinct  punctures.  Roi^trnm 
slightly  longer  than  prothorax,  base  much  wider  than  apex, 
suddenly  and  strongly  arched ;  apical  half  of  upper  surface 
with  moderately  distinct  punctures,  elsewhere  with  coarse 
but  more  or  less  concealed  punctures.  Scape  inserted  in 
exact  middle  of  rostrum;  basal  joint  of  funicle  as  long  as 
the  two  following  combined.  Prothorax  parallel-sided  to  near 
apex;  with  dense  and  fairly  large  but  partially  concealed 
punctures.  Elytra  elongate-cordate,  not  much  wider  than 
prothorax;  deeply  striate,  punctures  in  striae  and  interstices 
more  or  less  concealed.    Femora  edentate.    Length,  3 J  mm. 

liah. — Queensland  :   Cairns  (Macleay  Museum). 
The  apical  half  of  the  rostrum  is  glabrous,  and  the 

scales  are  condensed  into  a  feeble  median  line  and  a  dis- 
tinct spot  on  each  side  of  base  of  prothorax,  and  into  feeble 

spots  on  the  elytra;  but  with  these  exceptions  the  clothing 
is  fairly  evenly  distributed. 

Seen  from  the  side,  there  appears  to  be  a  deep  notch 
between  the  head  and  base  of  rostrum  in  this  and  the  fol- 

lowing species,  much  as  in  Pascoe's  figure  of  Acythopev& 
bif/e/ninatus.'f 

Baris  devia,  n.  sp. 

Reddish-brown  and  shining,  scape  somewhat  paler.  With 
soft  yellowish  scales,  sparsely  and  irregularly  distributed  on 
the  under  surface,  clothing  the  sides  of  base  of  rostrum,  and 
formed  into  elongated  spots  on  the  upper  surface. 

Head  with  rather  dense  but  not  clearly  defined  punc- 
tures. Rostrum  slightly  longer  than  prothorax  ;  with  coarse 

punctures  except  at  tip ;  its  junction  with  head  as  in  pre- 
ceding species.  Scape  inserted  one-third  from  apex  of  ros- 

trum; first  joint  of  funicle  as  long  as  the  two  following  com- 
bined. Prothorax  with  clearly-defined  but  not  very  large  or 

dense  punctures  on  disc,  becoming  larger  and  denser  at 
sides.  Elytra  striate,  with  fairly  distinct  punctures  in  striae 
towards  base  and  sides;  interstices  each  with  a  single  row 

*  Leucospila  belongs  to  this  section. 
t  Journ.  Linn.  See.  Zool.,  xiii.,  pi.  iii..  fig.  17. 
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of  indistinct  hut  not  vorv  minute  punct  n ics.  Frniora  rden- 
tate.     T.on^tli.  3}  mm. 

Hall.  QntHMisland  :  Capo  York,  Caii  ns  (Marleay 
^luseum). 

There  are  a  few  irregular  scales  at  apex  of  elytra,  but 

except  for  these  the  clothing  on  the  uppei-  surface  is  con- 
densed into  elongated  spots,  of  which  there  are  three  on  each 

elytron,  one  on  the  ninth  interstice  before  the  middle,  and 
two  on  the  third  (one  basal  and  one  postmedian) ;  on  the 
prothorax  the  scales  are  formed  into  slightly-arched  lines 
extending  from  base  to  apex,  and  appearing  as  continuations 
of  the  basal  markings  on  elytra.  The  scales  appear  to  be 
easily  abraded,  as  on  only  one  of  the  three  specimens,  before 
me  are  they  present  on  the  rostrum.  On  two  of  them  the 
scales  of  the  upper  surface  are  of  a  pale  yellow,  but  on  the 
third  they  are  almost  of  a  snowy  whiteness.  The  outline  is 
almost  exactly  as  in  the  preceding  species,  but  the  punctures 
are  much  more  distinct  owing  to  the  very  different  clothing. 

Section  7. 

Bakis  ebenina,  n.  sp. 

Black,  shining;  scape  piceous-red.  Glabrous, 
Head  with  very  indistinct  punctures.  Rostrum  mode- 

rately thin,  distinctly  longer  than  prothorax ;  with  coarse 
punctures  at  sides  and  rather  fine  ones  elsewhere ;  a  feeble 
transverse  impression  marking  its  junction  wdth  head,  but 
the  impression  narrowly  foveate  in  middle.  Scape  inserted 
kbout  two-fifths  from  apex  of  rostrum.  Froth  ova. r  with 
small  and  rather  sparse  but  clearly-defined  punctures.  Elytra 
cordate,  outline  continuous  with  that  of  prothorax;  striae  very 
narrow,  but  towards  base  with  fairly  numerous,  round, 
clearly-defined  punctures  encroaching  on  the  interstices; 
these  each  with  a  row  of  almost  microscopic  punctures. 
Femora  edentate.    Length.  2 A  mm. 

Jiah. — Queensland:  Barron  Falls  (A.  Koebele). 
In  general  appearance  somewhat  like  glabra,  but  ros- 

trum longer,  prothoracic  punctures  sparser,  and  elytral  punc- 
tures and  interstices  and  the  prosternum  different. 

Section  8. 

Baris  porosa,  n.  sp. 

Black,  opaque.  Lower  surface,  legs,  and  rostrum  with 
minute  indistinct  scales  or  set?e,  elsewhere  glabrous  or  almost 
so. 

Head  with  dense  but  indistinct  punctures.  Rostrum 

stout,  slightly  shorter  than  prothorax,  very  coarsely  punc- 
tate except  for  a  rather  narrow  shining  line  from  between 
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antennas  to  apex.  Scape  inserted  almost  in  exact  middle  of 
rostrum.  Protliojax  with  very  dense  and  moderately  large 
punctures.  Ehjtra  elongate,  cordate,  not  much  wider  than 
prothorax,  punctate-striate,  punctures  in  striae  deeply  set; 
interstices  coarsely  punctate,  each  puncture  almost  extend- 

ing from  stria  to  stria.  Under  surface  (abdomen  to  a  less 
extent)  and  legs  coarsely  punctate ;  femora  almost  edentate. 
Length,  3J  mm. 

TIah. — Queensland:  Cairns  (Macleay  Museum),  Mackay 
(C.  French). 

Much  more  densely  punctate  than  any  other  species  of 
the  subfamily  known  to  me. 

Gymnobaris,  n.  g. 

Head  small,  eyes  rather  distant.  Rostrum  rather  lon^ 
and  thin,  moderately  curved.  Antennae  thin,  scape  inserted 
nearer  apex  than  base  of  rostrum,  first  joint  of  funicle  large. 
Prothorar  transverse.  Elytra  subcordate.  Prosternum  with 
a  wide  and  feeble  groove,  bounded  on  each  side  by  a  feeble 
carina  to  near  the  coxae,  these  very  widely  separated.  Pygi- 
dium  concealed.    Femora  feebly  grooved  and  dentate. 

The  entirely  concealed  pygidium  readily  distinguishes 
this  genus  from  Baris,  to  several  Australian  species,  of  which 
it  would  otherwise  appear  to  be  allied;  from  Ipsirliora.  it  is 
distinguished  by  its  slightly  grooved  prosternum  and  much 
more  widely  separated  front  coxae. 

Gymnobaris  politus,  n.  sp. 

Black,  highly  polished ;  scape  reddish.  Glabrous  except 
for  a  few  indistinct  scales  or  setae  on  under  surface  and  legs, 
front  tibiae  with  long  cilia  at  apex  in  male. 

Head  with  sparse  and  minute  but  fairly  distinct  punc- 
tures. Rostrum,  thin,  distinctly  longer  than  prothorax,  with 

moderately  large  and  dense  punctures  at  sides,  but  smaJl 
and  sparse  elsewhere.  Scape  inserted  two-fifths  from  apex  of 
rostrum,  basal  joint  of  funicle  as  long  as  three  following  com- 

bined. Froth oj-ax  with  sparse  and  minute  punctures,  sides 
oblique  to  near  apex  and  then  suddenly  diminishing  to  apex. 
Elytra  subcordate,  shoulders  closely  clasping  prothorax  with 
which  their  outline  is  continuous  ;  finely  striate,  two  sutural 
striae  with  a  few  round  punctures  towards  base  ;  interstices 
each  with  a  row  of  minute,  distant  punctures.  Feniora 
rather  feebly  dentate.    Length,  4  mm. 

Hah. — Queensland:  Cairns  (Macleay  Museum). 
The  punctures  in  the  elytral  interstices  are  so  minute  as 

to  be  practically  invisible. 
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I  PSICHOIJA.'^ 
There  are  five  specie.^  before  me  wliich  I  refer  to  tliis 

genus,  previously  unknown  from  Australia,  but  nunierously 
represented  in  tlie  Malay  Archipelago.  Its  main  features 
appear  to  be  the  rostrum  long  and  not  gibbous  at  base,  scape 
extending  close  to  but  not  reaching  the  eye,  front  coxae 
widely  separated  and  the  femora,  grooved  and  dentatx*.  The 
species  are  all  of  a  more  or  less  metallic  blue  or  violet.  Tliree 
of  those  noted  here  ( mcxosfcrnalis,  dei^iderahilis,  and  }f<ir- 
lettjfi )  have  the  ])ygidium  small  but  visible,  and  causing  the 
fifth  abdominal  segment  to  appear  feebly  emarginate  at  tip  : 
in  the  others  the  pygidium  is  quite  concealed  and  the  fifth 
segment  is  continuously  rounded  :  these  differences,  if  the 
stated  characters  of  the  subfamily  were  strictly  adhered  to, 
would  divide  the  species  between  two  sections,  but  they  aro  all 
evidently  congeneric. 

The  Australian  species  may  be  tabulated  as  follows :  — 
Side  pieces  of  mesosternum  practically 
impnnctate    mesosternalis.  n.  sp. 

These  parts  with  large  punctures. 
Femora  edentate    ...    de.vderahilis,   n.  sp. 
Femora  dentate. 
Femora  partlv  red    frmorata,  Pasc. 
Femora  entirely  dark. 

Prothorax    with    minute  punc- 
tures   Mncleayi,  n.  sp. 

Prothorax    with    small   but  not 
minute  pnnctures    dupUcnfa.  n.  sp. 

Ipstchora  T'^emorata.  Pasc.f 
Two  specimens  from  Kuranda   probably  belong  to  this 

species ;  they  differ  from  the  original  description,  however,  in 
having  only  the  four  hind  femora  reddish  in  the  middle,  in- 

stead of  apparently  the  whole  six. 

IpSI  CHORA  MESOSTERNALIS,   n.  Sp. 

Of  a  brilliant  metallic  blue,  antennse  almost  black.  Glab- 
rous except  for  a  few  indistinct  setae  on  legs  and  apex  of  abdo- 

men. 

Head  impunctate.  Rostrum  thin,  strongly  curved  and 
(including  the  head)  fully  twice  the  length  of  prothorax  ; 
with  distinct  (but  not  dense  or  coarse)  punctures  at  sides  and 
very  sparse  ones  or  absent  elsewhere.  Scape  inserted  two- 
fifths  from  apex  of  rostrum  :  two  basal  joints  of  fiinicle  equal 
in  length.  Prnfhora:r  with  sparse  and  minute  punctures. 
Wyfra  elongate-cordate,  outline  almost  continuous  with  that 

*  Pascoe  :   Joiirn.   Tiiiiii.  Soc.  Zool.,  xii.,  p.  58. 
t  Lc.  p.  59. 
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of  prothorax  ;  rather  finely  striate,  punctures  in  striae  small, 
but  usually  slightly  encroaching  on  interstices  ;  each  of  these 
with  a  row  of  minute  punctures.  Under  surface  with  sparse 
and  minute  punctures,  side  pieces  of  mesosternum  practically 
impunctate.  Pygidium  small,  but  distinct.  Femora  feebly 
dentate.    Length,  5  mm. 

Bah. — Queensland  :  Somerset  (C.  French),  Cairns  (Mac- 
leay  Museum). 

Of  the  two  specimens  before  me  one  has  a  distinct,  whilst 
the  other  has  a  slioht,  purplish  gloss.  It  is  the  only  species  of 
the  subfamily  known  to  me  in  which  the  side  pieces  of  the 
mesosternum  are  not  impressed  with  large  punctures. 

Ipsichora  desiderabtlis,  n.  sp. 

Of  a  brilliant  metallic  blue  :  under  surface,  legs,  and  ros- 
trum of  a  more  or  less  metallic  green  ;  antennae  almost  black. 

Glabrous. 

Head  with  small  and  indistinct  jnuictures.  Rostrum  (for 
the  genus)  fairly  stout,  slightly  longer  than  prothorax;  with 
fairly  large  and  distinct  punctures  on  sides,  sparse  and  min- 

ute elsewhere.  Scape  inserted  about  one-third  from  apex  of 
rostrum  ;  basal  joint  of  funicle  as  long  as  the  two  following 
combined.  Vroflioro.r  with  minute  and  rather  sparse  but 
clearly  defined  punctures.  FJijiro  elongate-subcordate,  out- 

line quite  continuous  with  that  of  prothorax  :  punctures  much 
as  in  preceding  species,  excei^t  that  in  the  three  sutural  striae 
near  the  base  they  are  distinctly  rounded.  Under  surface 
with  irregularly  distributed  punctures  of  variable  size,  but 
larger  on  side  pieces  of  mesosternum  than  elsewhere.  Pygidium 
small  but  distinct.    Fetnord  edentate.    Length,  3.^,-5  mm. 

Bnh. — Queensland:  Cairns  (Macleay  Museum  and  H. 
Hacker) . 

The  edentate  femora  and  comparatively  short  rostrum  will 
readily  distins^uish  from  the  other  Australian  species.  There 
are  six  specimens  before  me,  of  which  four,  probably  the 
males,  have  the  pygidium  fairly  distinct,  and  a  large  round 
fovea  on  the  apical  segment  of  the  al^domon  :  the  others  have 
the  pygidium  smaller  and  the  fovea  absent. 

Ipsichora  Macleayt,  n.  sp. 

Black,  highly  polished,  with  a  more  or  less  distinct  pur- 
plish gloss;  antennae  (base  of  scape  reddish)  almost  black. 

Glabrous,  except  for  some  very  indistinct  setae  on  legs  and  sides 
of  under  surface. 

Head  v/ith  sparse  and  minute  punctures.  Posfrum  thin, 
twice  the  length  of  prothorax  ;  punctures  fairly  dense  and 
large  on  sides  behind  antennae,  sparse  and  small  elsewhere. 
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Scape  inserted  in  middle  of  rostvnni  ;  l)asal  joint  of  funicle  as 
long  as  the  two  following  combined,  second  as  long  as  the  two 
following  combined,  rrot liora  r  with  sparse  and  minnte  punc- 

tures, bnt  with  larger  ones  margining  the  base.  Klyfra  shaped 
as  in  fNcsosfrrfxdis,  but  with  punctures  as  in  the  preceding 
species.  (Jmhr  tuirfart  with  small  and  irregularly  distributed 
punctures,  becoming  larger  on  mesosternum,  and  especially 
on  its  Hanks.  riifjidiKin  concealed.  Fcwnra  acutely  den- 

tate.  Length,  4^'  mm. 
flah.—'N.S.  Wales:  Morpeth  (Macleay  Museum),  Mac- 

leay  River  (R.  Helms). 
Although  a  beautiful  insect,  the  colour  is  much  less 

bright  and  metallic  than  in  the  other  species  of  Ipaicliord. 
Of  the  two  specimens  before  me  one  has  a  decided  purplish  gloss 
on  both  upper  and  lower  surfaces,  but  in  the  other  this  glosa 
is  almost  absent. 

Ipsichoka  duplicata,  n.  sp. 

Of  a  briliant  metallic  purplish-blue;  rostrum  black,  but 
in  places  glossed  with  green  or  purple ;  antennas  (base  of 
scape  obscure  red)  black.  Under  surface  and  legs  with  thin 
setose  scales  in  punctures,  elsewhere  glabrous. 

77 md  with  rather  small  but  clearly-defined  punctures. 
Rostrum  about  once  and  one-half  the  length  of  prothorax  ; 
punctures  clearly  defined  and  not  very  sparse,  and  on  the 
sides  behind  antennae  becoming  rather  dense  and  coarse. 
Antennae  as  in  the  preceding  species.  Prothorax  and  elytra 
of  the  same  shape  as  in  tnesosternalis,  but  prothorax  with 
considerably  larger  and  clearly  defined  (but  still  small)  punc- 

tures, and  a  distinct  row  margining  the  base ;  elytral  striae 
with  fairly  num-erous  punctures  encroaching  on  the  inter- 

stices, and  each  of  these  on  basal  half  with  a  feeble  double 
row,  and  beyond  middle  a  single  row  of  minute  punctures. 
Under  surface  with  small  punctures,  but  becoming  large  on 
mesosternum,  especially  on  its  flanks.  Pygidium  concealed. 
Femora  acutely  dentate.    Length,  5^  mm. 

TJah. — Queensland:   Darling  Downs  (C.  French). 
Close  to  the  preceding  species,  but  larger  and  with  con- 

siderably larger  and  somewhat  different  punctures. 
A  specimen,  from  the  Endeavour  River  in  the  Macleay 

Museum,  has  the  under  surface  quite  glabrous,  and  the  pro- 
thoracic  punctures  somewhat  larger. 

Myctides. 

This  genus  is  widely  distributed  in  the  Malay  Archi- 
pelago, and  two  species  of  it  have  already  been  recorded 

from  Queensland.    Its  members  have  the  rostrum  very  long, 
scape  terminated  some  distance  from  the  eye,  femora  feebly 

e2 
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dentate,  prosternum  wide,  not  grooved,  front  coxae  distant, 

and  the  pygidium  exposed.  According  also  to  Pascoe,  "the 
males  of  all  the  species  have  the  rostrum  somewhat  straighter, 

with  the  apical  half  within  closely  bearded."^'' 
Of  the  species  hitherto  recorded  from  Australia,  barha- 

ini<-\  seems  to  be  close  to  iwherhis,X  but  is  described  as  black 
with  the  rostrum  fuscous,  the  basal  joint  of  the  funicle  twice 
as  long  as  the  second,  the  prothorax  with  small  and  sparse 

punctures,  and  the  elytral  interstices  ''suht'dite.r  sparse  punc- 
f /f/(/fi.<:."  All  of  which  are  at  variance  with  imherhis,  apart from  its  beardless  rostrum.  There  is  a  bearded  male  in  the 
Macleay  Museum  from  the  Endeavour  River  which  may  be 
harhaf  us:  it  is  deep  black  without  metallic  gloss,  the  prothora- 
cic  punctures  finer  than  in  imhcrhis  (but  certainly  not 
sparse),  and  the  punctures  in  the  elytral  interstices  minute 
and  not  transverse;  its  rostrum,  however,  is  just  as  dark  as 
the  rest  of  its  body.  FamiVtaris  is  described  as  a  large  (5 
mm.)  black  species,  with  the  prothorax  sparsely  punctured, 
its  rostrum  is  apparently  bearded  in  the  male  ;  I  do  not  think 
that  T  have  seen  it. 

Myctides  imberbis,  n.  sp. 
Black,  shining;  with  ̂ except  on  head  and  rostrum)  a 

metallic  purplish  gloss;  antennae  obscurely  (or  not  at  all) 
diluted  with  red.  Lower  surface  and  legs  moderately  densely 
clothed  with  white  or  whitish  scales,  denser  at  apex  of  pro- 
sternum  than  elsewhere :  upper  surface,  head,  and  rostrum 
glabrous. 

Head  with  dense,  clearly  defined  but  not  large  punc- 
tures. Rostrum  thin,  much  longer  than  prothorax ;  with 

coarse  punctures  at  extreme  base  and  on  sides  behind  an- 
tennae, small  and  sparse  elsewnere.  Scape  inserted  in  mid- 

dle of  rostrum;  basal  joint  of  funicle  once  and  one-half  the 
length  of  second.  Vrotliorav  with  fairly  dense  and  rather 
large  clearly-defined  punctures,  becoming  denser  and  larger 
on  sides.  Elytra  wide  and  subcordate,  outline  almost  con- 

tinuous with  that  of  prothorax ;  with  distinct  striae,  towards 
base  wuth  punctures  encroaching  (especially  in  the  two  sutu- 
ral  rows)  on  interstices,  towards  sides  punctures  deeply  im- 

pressed, but  not  interfering  with  interstices;  these  with  short 
transverse  scratches  instead  of  punctures.  Femora  finely,  but 
acutely  dentate.    Length,  4^,-5i  mm. 

Bah. — Queensland:  Cooktown  (C.  French),  Kuranda 
(H.  H.  D.  Griffith). 

*  Ann.  Mus.  Civ.  Gen.,  1885,  p.  293. 
t  Described  originally  as  from  Batchian. 
X  One  of  my  specimens  of  this  species  bears  a  label,  in  the 

Ilev.  T.  Blackburn's  writing,  Myctides  harhatus,  Paso. 
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Judging  l)V  tlio  ;i lit iMina'  hot  li  si>x(>s  (jf  I  his  species  are 
before  ine,  and  in  neilliei"  is  the  rostnuii  ))arl)ed  ;  in  one 
spccijiien  (})resiiniablv  the  male)  the  rostrum  is  at  least  once 
and  one-tiiird  the  length  of  the  pi'othorax.  in  two  others 
(presumably  tne  females)  it  is  much  longer.  In  one  specimen 
of  each  sex  the  scape  is  at  rest  in  its  scrobe,  with  the  rest 
of  the  antenna  directed  forward  :  in  the  male  the  funicle 
and  club  extend  distinctly  more  than  halfway  to  the  apex 
of  the  rostrum  from  the  tip  of  the  scape,  in  the  female  they 
extend  considerably  less  than  halfway  to  the  apex. 

Myctides  balaninihostris,  n.  sp. 

Black,  highly  polished;  scape  obscurely  diluted  with  red. 
Clothing  as  in  the  preceding  species,  except  that  it  is  sparser. 

H^ad  with  fairly  numerous  and  small  but  clearly-de- 
fined punctures.  Rosfnuji  thin,  except  at  the  base,  consider- 
ably longer  than  prothorax  ;  punctures  as  in  the  preceding 

species.  Scape  inserted  slightly  nearer  base  than  apex;  basal 

joint  of  funicle  as  long  as  the  two  following  combined.  I'ro- 
thorax  less  transverse  than  in  the  preceding  species;  with 
comparatively  small  and  rather  sparse  but  sharply-defined 
punctures.  FJijira  subcordate,  closely  clasping  prothorax, 
deeply  striate,  the  punctures  in  the  stri«  deeply  impressed 
and  scarcely,  even  towards  the  base,  encroaching  on  the  in- 

terstices, each  of  these  (except  towards  the  base  where  they 
are  more  or  less  irregularly  doubled)  with  single  rows  of 
minute  punctures.  Fenioid  almost  edentate.  Length,  3^,-5 
mm. 

Hah. — Queensland:  Endeavour  River,  Cairns  (Macleay 
Museum). 

There  are  five  specimens  before  me.  varying  considerably 
in  size,  but  apparently  of  one  sex. 

AcYTHOPEUs  ATERRiMus,  Waterh.^' 
Baris  orchivoi-a,  Blackb. 

Described  by  Waterhouse  from  Singapore  as  attacking 
orchids,  subsequently  described  as  a  Baris  by  Blackburn,  also 
as  attacking  orchids,  and  figured  in  the  Ar/riculftiral  Ga- 

zette of  New  South  Walesf  under  the  latter's  name.  The 
species  is  readily  distinguished  by  its  opaque  surface  and  pecu- 

liarly granulated  elytral  interstices.  Mr.  Waterhouse  sent  a 

specimen  of  his  aterr'n)}us  to  Mr.  Froggatt,  who  kindly  allow- 
ed me  to  examine  it  and  compare  it  with  a  specimen  of  orclii- 

vora,  reared  by  himself  from  orchids,  and  there  is  no  doubt 

*  Ent.  Mo.  Mag.,  vol.  x.,  p.  226. 
+  1904,  fig.  2,  in  a  plate  facing  p.  5.14. 
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about  the  identity  of  the  same.  Waterliouse's  is  the  earlier name. 
Waterhouse  referred  the  species  to  Baridnis,  but  stated 

that  it  would  probably  enter  into  Pascoe's  genus  Acyf /i  opens  * 
It  seems  to  me,  however,  that  the  species  cannot  be  referred 
to  A  ri/tliopni^.^  of  which  Pascoe  says  that  the  scape  is  remote 
from  the  eye  ;  in  nf  errimus  it  extends  quite  close  to  the  eye  ; 

he  also  says: — ''Near  M  i/cfid  ,  only  the  rostrum  is  very 
much  curved  and  thickened  at  the  base."  Certainly  in  nterri- 
mus  the  outlines  are  very  different  from  the  two  figures  of  the 
rostrum  and  head  as  figured  for  tristis  and  hir/cini natv.fi.\  The 
sculpture  of  the  elytra  also  is  very  different  to  that  described 
by  Pas'coe  in  the  five  species  known  to  him.  But  as  the 
species  is  an  introduced  one  I  have,  not  felt  justified  in  pro- 

posing a  new  generic  name  for  it. 
SoLENOBAniS,  n.  g. 

Head,  comparatively  large.  Eyes  large,  round,  and  close 
together.  Bo&trnm  moderately  stout,  the  length  of  prothorax, 
moderately  curved.  Antennse  stout  :  scape  inserted  about 
middle  of  rostrum,  resting  in  a  shallow  scrobe,  and  extending 
back  to  the  eye  ;1|  basal  joint  of  funicle  stout.  Froflioraj: 
slightly  transverse.  Ehjtrd  cordate.  Prostcrnum  with  a 
moderately  wide  and  deep  pectoral  canal,  sharply  limited  on 
the  sides  and  terminated  behind  front  cox^e.  Ahd.r)men 
large,  first  segment  slightly  longer  than  the  two  following 
combined.  Pyf/idium  rounded  and  distinct.  Legs  mode- 

rately long.  FemOTfi  not  very  stout,  feebly  or  not  at  all  den- 
tate. 

At  first  sight  apparently  belonging  to  the  C ri/ptorhyn- 
chides,  and  close  to  Idotnsid  of  that  subfamily,  but  the  side 
pieces  of  the  mesosternum  are  unusually  large  and  are  typi- 

cal of  the  Baridiides ;  the  pygidium  is  also  distinct.  The 
pectoral  canal,  however,  is  quite  as  in  many  of  the  Crypto- 
rhynchidcs,  as  is  also  the  intercoxal  process  of  the  mesoster- 

num. I  think  the  genus  should  be  referred  to  the  very  end 
of  the  Bnridiides. 

SOLENOBARIS    DECIPIENS,    U.  Sp. 
Deep  black,  shining,  antennae  almost  black.  Glabrous. 
Head  rather  densely  and  strongly  jDunctate.  Bostriim 

*  At  that  time  (January,  1874)  unpublished. 
t  It  is  certainly  not  a  Baris,  however,  as  the  prosternuiii  is 

without  the  slightest  trace  of  a  longitudinal  impression. 
X  Jonrn.  Linn.  Soc.  Zool.,  xii.,  pi.  iii.,  figs.  11a  and  17. 
H  It  really  does  extend  back  to  the  eye,  although  when  set  out 

it  apparently  does  not  do  so. 
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stout,  i'()inj)ie.ssi'(l.  (lilal(Ml  to  a))(^x  :  coarsely  pimctalp  at  .sidos 
and  (Hstiiictly  Init  not  coarsoly  olsowliero.  l^votJtora.v  with 
modoratoly  vsniall  and  not  denvso  punctures,  larger  on  flanks 
than  on  disc.  Tlh/tr<i  cordate  ;  at  sides  and  near  suture  feol^ly 
striate,  elsewhere  scarcely  visibly  so  ;  near  base,  especially 
about  suture,  with  rows  of  rather  large,  round,  distant  punc- 

tures, disappearing  before  the  middle,  a  few  punctures  about 
shoulders,  elsewhere  inipunctate.  M esn!<ferriii7ii  with  inter- 
coxa  1  process  depressed  between  coxae,  raised  transverse  and 
narrow  in  front,  and  its  sides  angularly  produced  to  front 
coxa? :  side  pieces  with  larger  punctures  than  elsewhere.  Py- 
nidiinn  densely  and  strongly  punctate.  Femord  feebly  groov- 

ed and  feebly  bidentate.  the  teeth  level,  subequal  in  size,  and 
marking  the  termination  of  the  ridges  bordering  the  grooves. 
Tjength,  2^  mm. 

T1<(1). — Queensland  :  Endeavour  River  (Maclcav  Mu- 
seum). 

Remarkably  close  in  general  appearance  to  Bnv'fi  ehe- 
nina,  but  the  prosternum  with  a  deep  pectoral  canal.  The 
intercoxal  process  of  the  mesosternum  on  a  first  glance  ap- 

pears to  form  part  of  the  prosternum. 

SOLENOBARIS  EDENTATA,    O.  Sp. 

Black,  shining,  upper  surface  with  a  bluish  gloss.  Glab- rous. 

// ("(id  rather  sparsely  and  finely  punctate.  Eyes  rather 
larger  and  closer  together  than  in  the  preceding  species.  Bos- 
frum  almost  parallel-sided,  punctate  at  sides.  Prothorax 
longer  than  in  preceding  species  :  moderately  strongly  punc- 

tate, punctures  not  much  larger  on  sides  than  on  disc. 

Eh/fra  rather'  longer  than  in  the  preceding  species,  all  the 
striae  traceable  :  punctures  much  as  in  the  preceding  species, 
but  larger.  Intercoxal  process  of  meiiofifermtni  transverse  and 
feebly  concave,  side  pieces  with  larger  punctures  than  else- 

where. Femora  very  feebly  grooved  and  edentate.  Length, 
1|  mm. 

TJah. — Queensland  :  Barron  Falls  (A.  Koebele). 
In  many  respects  different  to  the  preceding  species,  but 

with  the  same  deep  and  sharply  limited  pectoral  canal.  A 
second  specimen  differs  from  the  tvpe  in  being  slightly 
smaller,  with  larger  punctures  and  with  a  bronzy  gloss. 
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Notes  on  South  Australian  Decapod  Crustacea. 
PART  IV. 

By   W.   H.  Baker. 

[Read  June  5,  1906.] 

Plates  I.  to  III. 

The  following  notes  refer  to  seven  species.  The  first 
three  are  members  of  the  Oxyrhyncha  or  Maioid  crabs.  Two 
of  these  were  dredged  by  Dr.  Verco  in  104  fathoms  off  the 
Neptune  Islands.  One  of  these  two  I  have  referred  to  the 
genus  Euryiiornif :  the  other  is  a  species  of  Stenorhynchus ; 
the  third  I  take  to  be  a  strong  variety  of  Paratymohis  latijjes, 
Haswell,  and  comes  from  mucli  shallower  water. 

Two  allied  species  belong  to  genera  quite  remote  from 
the  foregoing:  Ehnuena  frirncnta,  Stimpson  ?,  and  Hymeno- 
soma  rostratum,  Haswell,  do  not  seem  to  have  been  figured 
heretofore. 

Litocheh-a  f/hthra,  n.  sp.,  seems  to  be  as  rare  as  its  near 
relation,  L.  hispiiiosa,  Kinahan,  is  common  on  our  coa«t. 
These  two  are  the  only  representatives  of  the  genus  known 
to  me  in  the  Australian  fauna. 

The  rare  genus,  Trichia,  is  represented  by  a  unique 
species,  which  I  must  be  content  solely  to  describe,  as  its 
affinities  are  unknown  to  me  Miss  Rathbun  (see  Proc. 
Biolog:  Soc,  Washington,  No.  xi.,  p.  166)  has  proposed  the 
name  Zalasiits  for  Trichin,  but  for  certain  reasons  I  have 
retained  the  old  one. 

The  types  have  been  placed  in  the  Adelaide  Museum. 
I  must  mention  my  indebtedness  to  Mr.  F.  E.  Grant,  of 

Sydney,  who  has  been  good  enough  to  read  the  paper  and 
offer  some  criticisms,  and  supply  some  information. 

OXYRHYNCHA. 

Family  iNACHiDyE. 

Sub-family  LEPTOPODiiNiE. 
Genus  Stenorhynchus,  Lamarck. 

Stenorhynchus  ramusculus,  n.  sp. 
PI.  i.,  figs.  1,  la. 

The  body  is  thick. 
The  carapace  is  sub-triangular,  moderately  smooth, 

longer  than  broad,  strongly  convex,  especially  on  the  gastric 
region ;  the  branchial  regions  also  are  full.  There  is  a  median 
gastric  and  a  cardiac  spine,  which  project  upwards,  and  a 
small  curved  spine  on  each  metabranchial  region. 
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Tlio  rostral  lioiiis  nvv  rallu  i-  loiii;",  sIoikIcm-,  ( apci-iiig,  not 
divergent,  projeeting  horizontally,  slightly  distant-;  each  is 
bilid  at  the  apex,  with  a  lateral  spine  lower  down  on  the 
distal  third,  and  a  faint  spinule  near  the  base  on  the  onter 
side. 

The  upper  oi'hital  border  is  slightly  raised,  and  bears 
a  large  supra-orbital  s})ine,  whieli  is  curved  forwards  and 
outwards,  and  immediately  anterior  to  this  there  are  two 
or  three  minute  teeth  on  the  margin.  There  is  a  post-ocul.xr 
spine  on  the  hepatic  region,  and  below  and  behind  it  the 
sub-hcj)atic  region  is  visible  from  above  as  a  conical  promi- 

nence tipped  with  two  small  teeth.  The  branchial  regions 
have  each  a  lateral  spine. 

The  posterior  margin  is  mcdianly  slightly  insinuate,  and 
towards  the  sides  bears  a  row  of  minute  spinules. 

A  faint  median  groove  extends  from  the  rostral  horns 
a  short  distance  behind  on  the  narrow  inter-ocular  space. 

The  ocular  peduncles  are  thick,  and  the  eyes  well  deve- 
loped and  retractile  towards  the  sides  of  the  carapace. 

There  is  a  small  spinule  on  the  anterior  side  of  the  peduncle. 
The  antennular  fossettes  are  elongate,  and  the  median 

ridge  between  each  is  produced  to  a  large  downward  pro- 
jecting spine. 

The  basal  antennal  joint  is  narrow  on  the  part 
forming  the  external  boundary  of  the  fossette.  It  appears 
slightly  grooved  longitudinally,  and  is  curved  to  form  the 
loAver  border  of  the  eye  socket,  it  distally  bears  a  strong 
spine,  which  projects  forwards  and  downwards  and  very 
slightly  outwards.  The  portion  which  limits  the  fossette  bears 
three  or  four  spinules  along  its  length,  with  a  few  very 
small  ones  on  the  external  border;  the  basal  portion  of  llje 
joint  is  continuous  with  the  epistome.  The  second  pedun- 

cular joint  is  short,  the  third  long,  the  flagellum  sparingly 
furnished  with  long  setge. 

The  epistome  is  long  and  narrow. 
The  antero-external  angles  of  the  buccal  frame  are  promi- 

nent and  acute,  the  upper  margin  dips  medianly  into  the 
cavity. 

The  pterygostomial  region  has  a  prominent  oblique 
ridge,  which  bears  a  strong  spine  about  the  middle. 

The  sternal  plastron  has  a  strong,  transverse,  lunate 
ridge  between  the  bases  of  the  chelipeds,  this  ridge  has  its 
outer  ends  spined ;  a  rather  large  excavated  area  exists  be- 

tween the  ridge  and  the  base  of  the  buccal  frame;  on  the 
posterior  side  the  ridge  is  reached  by  the  terminal  segment 
of  the  pleon. 

The  pleon  is  composed  of  six  segments  in  the  male.  The 
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first  two  are  narrow  from  side  to  side;  the  third  is  broad- 
est, and  has  three  prominences,  each  bearing  a  few  small 

denticles;  the  lateral  prominences  are  larger  than  the  median. 
The  two  following  segments  are  medianh/  prominent,  and 
the  distal  end  of  each  prominence  bears  one  or  two  spinules, 
the  terminal  segment  is  rounded  at  the  end,  and  bears  a 
strong  median  spine  on  the  basal  median  elevated  portion, 
and  two  smaller  ones  close  to  the  distal  end. 

The  external  maxillipeds  do  not  completely  close  the 
buccal  cavity.  The  ischium  is  well  produced  at  its  internal 
distal  angle,  the  merus  is  narrower  and  shorter  than  the 
ischium,  longer  than  broad,  rounded  distally  with  a  strong 
spine  on  the  inner  margin,  and  a  few  spinules  on  its  exter- 

nal surface,  the  succeding  joint  is  articulated  at  its  summit. 
The  exopod  reaches  farther  than  the  external  angle  of  the 
merus. 

The  chelipeds  are  long,  robust,  considerably  over-reach- 
ing the  rostral  horns.  The  ischium  is  spinulate.  The  merus 

is  trigonous,  reaching  as  far  as  the  eyes,  curved,  bearing 
a  row  of  strong  spines  on  the  lower  margin,  and  more 
or  less  is  spinulate  on  the  internal  surface ;  there  is  a  large 
forward  curved  spine  on  the  upper  side  near  the  distal  end. 
The  carpus  is  sub-cylindrical,  slightly  curved,  and  spinu- 

late, with  a  large  curved  spine  above  near  tlie  proximal  end. 
The  palm  is  tumid  and  bears  some  strong  spines  on  the  upper 
and  lower  margins,  otherwise  it  is  smooth.  The  fingers  are 
long,  nearly  as  long  as  the  palm,  curved,  laterally  compressed, 
slightly  ridged  externally,  their  opposable  edges  more  or  less 
dentate  and  without  an  hiatus. 

The  ambulatory  legs  are  very  long  and  slender,  the 
joints  expanding  a  little  distally,  the  meri  bear  distal  spines 
projecting  anteriorly,  the  dactyli  are  long  and  nearly 
straight  till  near  the  distal  ends,  bearing  a  few  minute 
recurved  teeth — especially  one  close  to  the  terminal  claw^ — 
and  some  hairs.  The  joints  bear  some  scattered  groups  of 
curved  bristles,  as  is  usual  among  these  Maioid  crabs. 

This  species  bears  strong  resemblances  to  Lispognafhus 

flionisoni,  Norman,  as  figured  in  the  ̂ 'Challenger"  report.  The 
basal  antennal  joint,  however,  is  adherent,  or  fused,  for  the 
whole  of  its  length,  and  does  not  narrov/  distally. 

Length,  excluding  rostral  horns,  6  mm. 
Breadth,  4^  mm. 
Length  of  cheliped,  8  mm. 
Length  of  second  leg,  19  mm. 
Dredged  by  Dr.  Verco,  S.A.  coast,  104  fms. 
Type  (1). 
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Family  Pak a'i  vmom d.k. 
(«(>niis  I'd  nit  1/ iiiol  lis,  JVliers. 

Paratymolus  latipes,  H.-iswdl  ;  miv.  (/nndrid^.nlala;  n.  var. 
1>1.  i.  Hg.  2. 

The  body  and  limbs  are  covered  with  a  short  pubescence 
of  llattisli  hairs,  amongst  which  longer,  reddish,  club-shaped 
ones  are  scattered.  The  anterior  third  of  the  carapace  is 
much  depressed,  as  is  also  to  a  somewhat  less  degree  the  pos- 

terior third  ;  it  is  only  slightly  convex  in  the  transverse  direc- 
tion. 

The  front  consists  of  two  short,  obtuse  projections,  each 
tipped  with  two  small  acute  teeth,  from  the  narrow  hiatus 
between  these  projections  a  shallow  median  sulcus  extends 
back  for  a  short  distance ;  there  is  also  a  shallow  sulcus  be- 

tween each  rostral  projection  and  supra-orbital  spine. 
The  surface  of  the  carapace  is  uneven,  but  the  regions 

are  indistinctly  defined.    The  gastric  region  is  rather  timid. 

The  antero-lateral  borders  are  irregularly  toothed,  four 
larger  ones  on  each  side  are  spiniform  and  directed  for- 

wards, and  have  the  following  positions :  — One  on  the 
inner  orbital  angle,  one  on  the  exterior  orbital  angle,  one 
on  the  lateral  angle  of  the  carapace,  with  the  largest  mid- 

way between  this  and  the  one  on  the  external  orbital  angle. 
Besides  these  there  are  smaller  more  or  less  spiniform  tuber- 

cles between  the  larger  ones,  the  most  posterior  of  these  ter- 
minates an  oblique  rounded  ridge,  which  extends  some  dis- 

tance on  the  carapace. 
The  undersides  of  the  rostral  projections  are  completely 

occupied  by  the  fossettes,  which  are  longitudinal  or  slightly 
oblique  in  position.  The  antennules  are  large,  the  basal 
joints  separated  by  only  a  very  thin  septum. 

The  orbits  are  shallow^,  there  is  a'  spiniform  tooth  at 
the  internal  sub-ocular  angle,  the  remainder  of  the  lower 
margin  being  a  thin  ridge  bearing  a  few  spinules.  The  eyes 
are  of  moderate  size,  the  peduncles  being  constricted. 

The  basal  joint  of  the  antenna  is  large  and  mobile,  fill- 
ing the  orbital  hiatus;  the  next  two  joints  are  also  large, 

the  second  longer  than  the  first,  and  the  third  longer  than 
the  second.  The  flagellum  is  long  and  carries  club-shaped 
hairs. 

The  epistome  is  rather  broad,  its  anterior  border  is 
straight  and  granulate,  posteriorly  and  medianly  it  is  divid- 

ed by  an  incision  into  tw'o  lobes,  which  project  into  the  buc- 
cal cavity. 
There  are  no  endostomial  ridges. 
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The  external  maxillipeds  are  sub-opercular ;  the  ischium 
is  twice  as  long  as  broad,  is  prominent  at  its  internal  distal 
angle,  and  has  a  longitudinal  sulcus ;  the  merus  is  small, 
about  half  as  long  as  the  ischium,  sub-pentagonal  in  shape, 
with  granulate  or  spinulate  margins  and  two  longitudinal 
sulci,  with  a  few  spinules  between  them ;  the  next  three 
joints  are  large,  united  to  the  merus  behind  its  apex.  The 
exopod  reaches  to  the  external  angle  of  the  merus. 

The  sub-orbital,  sub-hepatic,  and  pterygostomial  regions 
are  granulate  to  spinulate,  the  latter  somewhat  tumid. 

The  pleon  in  the  male  is  five-jointed,  triangular  from 
the  second  segment;  in  the  female  it  is  six-jointed,  and 
scarcely  larger,  not  nearly  covering  the  dense  mass  of  small 
ova. 

The  chelipeds  in  the  male  are  long  and  strongly  deve- 
loped ;  the  merus  is  trigonous  and  granulate,  to  spinulate 

on  the  margins,  especially  below,  on  the  upper  border  there 
is  a  small  tubercle  near  the  middle;  the  carpus  is  rounded 
above,  and  indistinctly  ridged  with  a  very  large  internal 
spine;  the  palm  is  much  compressed,  the  outer  surface  round- 

ed and  faintly  ridged,  with  a  strong  longitudinal  sulcus  near 
the  upper  border,  proximally  narrowed  in  the  vertical  direc- 

tion, it  is  distally  expanded,  and  the  upper  border  is  denti- 
culated, the  internal  surface  is  granulate  and  slightly  exca- 

vate. The  fingers  are  shorter  than  the  palm,  irregularly 
toothed,  slightly  ridged,  and  sulcatecl  towards  their  tips, 
which  are  brown  in  colour,  externally  granulate,  and  only 
meeting  at  their  tips. 

The  ambulatory  legs  are  slender,  compressed,  and  not 
as  long  as  the  chelipeds  in  the  male.  The  dactyli  are  lon- 

ger than  the  propodi,  are  nearly  straight,  and  longitudinally 
sulcate;  the  propodi  also  have  external  sulci  and  two  granu- 

late ridges  on  each  of  their  inner  surfaces. 
Length  of  carapace  in  male,  13  mm. 
Breadth  of  carapace  in  male,  11  mm. 
Length  of  cheliped  in  male,  26  mm. 
Specimens  dredged  by  Dr.  Verco,  S.A.  coast. 

Family  Maiid.^:. 
Sub-family  Maiin^e. 

Genus  EKrynome,  Leach. 

Eurynome  granulosa,  n.  sp. 
PI.  i.,  flgs.  3,  3a. 

The  animal  is  covered  with  a  very  short  furry  tomen- 
tum,  which  entangles  much  mud. 

The  carapace  is  elongate-ovate,  to  sub  pyriform,  mode- 
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rately  convex,  with  (lie  lo^^ioiis  well  delmed.  'Plu'  smlaot! 
is  mostly  covered  with  Uirg(>  grauides,  which,  however,  are 
not  crowded,  and  which  become  t uberculit'orm,  oi*  sub-spini- form,  on  the  si(ies  of  the  bianchial  regions,  antl  are  more 
marked  as  foUxjws  :  — Two  mid-gastric,  one  on  each  side  latero- 
gastric,  one  on  each  epibranchial  region,  one  eacli  median 
on  the  cardiac  and  intestinal  regions,  and  two  latero-intes- 
tinal.  The  inter-orbital  space  is  slightly  raised  above  the 
orbital  borders,  and  bears  some  small  red  granules,  a  shal- 

low transverse  sulcus  divides  this  from  the  gastric  region,  and 
also  sulci  separate  it  from  the  orbital  borders. 

The  rostral  horns  are  small,  well  separated,  divergent, 
acute,  horizontally  projecting,  sub-cylindrical,  tapering,  and 
slightly  curved  inwards ;  externally  they  bear  a  few  very 
minute  teeth,  and  internally  some  long  corneous  bristles. 

The  eyes  are  small,  the  peduncles  short,  in  almost  com- 
plete orbits,  and  are  slightly  visible  wlien  retracted.  The  upper 

orbital  border  has  the  anterior  portion  arcuated  in  the  ver- 
tical direction ;  the  posterior  end,  however,  is  not  spined.  A 

small  hiatus  separates  this  end  from  what  I  have  called  else- 
where the  intermediate  spine  of  the  upper  orbital  border ; 

external  to  this  is  another  process,  which  corresponds  to 

the  post-ocular  spine  separated  only  from  the  former  by 
a  closed  fissure.  The  lower  orbital  border  is  marked  by  two 
closed  fissures. 

The  hepatic  regions  are  depressed,  projecting,  and  more 
or  less  lobate,  separated  from  the  branchial  regions  by  nar- 

row V-shaped  clefts  of  the  margin.  The  postero-lateral  and 
posterior  margins  are  rounded  and  thickened. 

The  anterior  margins  of  the  fossettes  reach  close  to  the 
margin  of  the  front ;  the  lower  halves  of  their  external  mar- 

gins are  formed  by  the  basal  antennal  joints. 
The  basal  antennal  joint  is  moderately  large,  with  a 

strong  outer  lobe,  or  branch,  which  forms  part  of  the  lower 
orbital  border;  it  narrows  slightly  towards  the  distal  end, 
and  is  without  distal  spines.  The  second  and  third  pedun- 

cular joints  are  small,  and  the  flagellum  minute.  The  second 
peduncular  joint  springs  from  the  anterior  angle  of  the  orbit, 
there  being  no  closed  fissure,  caused  by  an  upper  pressure 
of  the  end  of  the  basal  joint  against  the  upper  orbital 
border,  as  in  Paramithrax  and  other  genera. 

The  epistome  is  rather  narrow,  and  a  little  excavate. 
The  external  angles  of  the  upper  margin  of  the  buccal  frame 
are  very  prominent,  but  the  upper  margin  is  depressed  medi- 
anly. 

The  sub-hepatic  region  is  separated  from  the  sub-orbital 
by  a  slight  excavation,  and  from  the  pterygostomial  by  an 
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oblique  sulcus;  both  regions  are  strongly  granulate,  and  not 
spined. 

The  external  maxillipeds  have  the  ischium  produced  at 
the  internal  distal  angle;  its  surface  is  marked  by  a  deep 
longitudinal  furrow.  The  merus  is  triangular,  the  external 
distal  angle  is  slightly  produced,  the  internal  distal  angle 
slightly  truncated  and  very  slightly  insinuate;  the  lower  bor- 

der is  thickened  and  prominent,  and  there  is  a  pit  about 
the  middle  of  the  outer  surface.  The  carpus  is  partially  hid- 

den by  the  internal  angle  of  the  merus. 
The  pleon  of  the  female  is  seven-segmented  ;  all  the  seg- 

ments are  free,  the  terminal  one  is  broadly  triangular,  with 
the  external  margins  slightly  insinuate.  The  other  segments 
are  medianly  umbonate. 

The  chelipeds  in  the  female  are  weak,  reaching  a  little 
beyond  the  rostral  horns;  the  merus  is  sub-cylindrical;  the 
carpus  is  noncarinate,  the  palm  is  scarcely  compressed  late- 

rally; the  fingers  are  moderately  long,  shorter  than  the  palm, 
thin,  and  sharp,  the  immobile  one  with  distinct  brownish 
teeth,  the  mobile  scarcely  toothed;  this  appears  to  be  slightly 
excavate. 

The  ambulatory  legs  are  short,  becoming  successively 
shorter  behind,  but  not  markedly  so ;  they  are  moderately 
robust  and  smooth,  the  meri  appear  distally  rounded,  the 
carpi  and  propodi  are  together  about  as  long  as  the  meri 
and  ischii  together,  the  dactyli  are  long — nearly  as  long 
as  the  propodi — cylindrical,  with  long,  thin,  sharp,  corneous 
claws. 

Length,  excluding  rostral  horns,  8  mm. 
Breadth,  5  mm. 
Length  of  cheliped,  8  mm.  (dra^m  rather  large  in  figure). 
Dredged  by  Dr.  Verco,  104  fms.,  S.A.  coast. 
Type  (1). 

CATAMETOPA. 

Family  Ocypodid^. 
Sub-family  CarcinoplacinvE. 
Genus  Litocheira,  Kinahan. 

Litocheira  glabra,  n.  sp. 
PI.  ii.,  figs.  I,  la  ;  and  PI.  hi.,  fig.  3. 

The  carapace  is  broader  than  long,  about  as  9  is  to 
7^,  glabrous,  smooth,  with  the  regions  not  defined,  with 
some  faint  transverse  markings  on  the  gastric  region,  slightly 
convex,  more  so  in  the  longitudinal  direction  than  in  the 
transverse,  marked  all  round  with  a  distinct  border,  ante- 

riorly depressed. 



Ill 

The  front  is  well  arciied,  thin,  not  depressod  more  than 

the  anterior  part  of  the  carapace,  without  a  gi'oove  along 
the  margin  as  in  A.  h/splnosd,  rather  less  than  half  the 
width  of  the  carapace,  not  greatly  accentuated  from  the 
upper  orbital  border;  upper  orbital  border  entire  ending 
rather  obtusely  at  the  external  angle,  the  oblique  extent  be- 

ing equal  to  about  half  the  front. 
Antero-lateral  margins  slightly  arcuate,  with  a  faint  in- 

sinuation near  the  lateral  angle,  but  no  spine  ;  postero-lateral 

margins  slightly  converging';  posterior  margin  very  slightly insinuate. 

The  antennules  when  folded  are  w^ell  covered  by  the 
front. 

The  sub-orbital  margin  is  entire,  the  inner  sub-ocular 
angle  prominent.  The  ophthalraopods  have  a  small  tubercle 
above. 

The  basal  antennal  joint  does  not  attain  to  the  process 
of  the  sub-ocular  angle,  but  on  the  other  side  reaches  a  sub- 
frontal  process,  the  third  joint  reaches  the  margin  of  the 
front,  the  flagellum  is  slightly  longer  than  the  three  pedun- 

cular joints  together. 
The  epistome  is  short  and  somewhat  sunken. 
The  endostomial  ridges  are  distinct. 
The  upper  margin  of  the  buccal  frame  is  arcuate,  with 

the  external  ends  prominent. 
The  oblique  pterygostomial  ridges  are  well  marked. 
The  external  maxillipeds  are  broad  and  well  cover  the 

buccal  orifice ;  the  ischium  presents  a  nearly  flat  surface,  and 
its  lower  internal  angle  is  not  much  cut  away,  the  margin  bor- 

dering the  merus  is  slightly  oblique;  the  merns  is  snlD-quad- 
rate,  very  slightly  projecting  at  the  external  distal  angle, 
slightly  insinuated  on  the  distal  margin,  the  inner  distal  angle 
truncated  with  the  upper  end  of  this  somewhat  accentuated, 
the  surface  is  scarcely  excavate.  The  exopod  barely  attains 
to  the  external  angle  of  the  merus. 

The  chelipeds  in  the  female  are  sub-equal,  the  merus 
reaches  the  lateral  angle  of  the  carapace,  and  bears  a 
small  spiniform  tubercle  about  the  middle  of  its  upper  edge ; 
the  carpus  is  sub-quadrate  on  the  upper  surface,  which  is 
convex,  with  a  strong  inner  projection  or  tooth  ;  the  hand  is 
short,  laterally  compressed,  smooth,  and  rounded  on  the  out- 

side, on  the  inner  side  it  is  vertically  abrupt ;  the  fingers  are 
nearly  as  long  as  the  palm  and  much  compressed  laterally ;  the 
immobile  finger  has  an  oblique  ridge  below,  extending  for  a 
short  distance  on  to  the  palm,  otherwise  the  fingers  are  not 
markedly  ridged,  they  are  crossed  at  the  tips,  and  in  that 
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position  are  without  an  hiatus,  and  are  evenly  but  sparingly 
denticulate. 

The  ambulatory  legs  are  smooth,  short,  and  quite  glab- 
rous, the  dactyli  are  stiliform  and  ridged,  they  are  longer 

than  the  propodi  except  on  the  last  pair,  the  carpi  are  without 
external  sulci. 

The  pleon  in  the  female  is  7-jointed,  the  terminal  joint 
strongly  arcuate  on  its  distal  margin. 

A  small  species,  equal  in  size  to  7..  blspinosa. 

Dredged  by  Dr.  Verco,  St.  Vincent's  Gulf. 
Type  (one  female). 

Family  Pinnoterid^. 
Sub-family  Hymenosomin^. 
Genus  Elamena,  M.-Edw. 

Elamena  truncata,  Stimpson. 
PI.  ii.,  figs.  2  2a,  2h,  2<;  2d. 

Trigonoplax  f ninc<(t us,  Stimpson,  Proc.  Acad.  Nat.  Sci. 

Philad.,"  1858,  p.  109. Elamena  truncata,  Alcock,  Jnl.  Asiatic  Soc.  Bengal, 
Ixix.,  ii.,  p.  386,  1900. 

Elamena  truncata,  A.  M.-Edw.,  Nouv.  Archiv.  du  Mus., 
ix..  1873,  p.  323. 

Elamena  truncata,  J.  R.  Henderson,  Trans.  Lin.  Soc. 
Zool.  (2),  v.,  1893,  p.  395. 

Body  almost  totally  glabrous  and  smooth. 
Carapace  sub-orbicular  in  outline,  as  broad  as  long,  from 

slightly  convex  to  depressed,  with  the  margins  raised  or  accen- 
tuated ;  the  regions  ill-defined.  The  lateral  angles  are 

slightly  prominent,  but  not  spined,  the  antero-lateral  margins 
with  slight  prominences  about  the  middle.  Postero-lateral 
margins  with  a  slight  insinuation  above  the  last  pair  of  legs. 
Front  prominent,  about  one-fourth  the  width  of  the  carapace, 
the  margin  straight  with  rounded  ends,  sometimes  showing 
from  above  a  median  slight  prominence;  below  it  a  laterally- 
compressed  triangular  keel  reaches  its  apex  just  anteriorly  to 
the  antennules,  and  forms  a  strong  septum  between  them. 

The  orbits  are  shallow,  totally  concealed  beneath  the  cara- 
pace, they  are  near  each  other  and  not  separated  from  the  fos- 

settes.  The  ocular  peduncles  are  short,  thickened  proximally, 
and  do  not  reach  the  margin  of  the  carapace. 

The  antennules  are  small. 

The  antennae  are  slender  and  short,  not  reaching  the  mar- 
gin of  the  carapace,  they  have  the  first  joint  very  short,  the 

second  long,  the  third  shorter  than  the  second ;  the  flagellum 
is  very  small. 
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The  epistome  is  well  (levelo})e{l  and  not  depressed. 
The  anterior  angles  of  the  buccal  frame  are  j)rominent, 

and  between  them  the  margin  is  well  delined  and  sinuate. 
The  external  maxillipeds  are  broad,  completely  closing 

the  buccal  cavity.  The  ischium  is  considerably  longer  than 
the  merus,  its  articulation  with  it  oblique,  the  merus  is  sub- 
triangular,  with  its  inner  distal  angle  strongly  truncated,  the 
margin  being  insinuate,  the  carpal  joint  is  articulated  near 
the  prominent  outer  angle  ;  the  exopod  does  not  quite  reach 
this  angle. 

The  pterygostomial  region  is  rather  tumid,  with  a  coni- 
cal, obliquely-compressed  tubercle. 
The  pleon  of  the  female  is  very  broad,  covering  the  whole 

of  the  sternum  behind  the  maxillipeds,  truncated  distally  with 
a  faint  median-rounded  ridge  between  two  furrows,  composed 
of  six  segments,  the  three  more  proximal  ones  much  shorter 
than  the  others. 

The  male  pleon  is  small  and  narrow,  the  sides  contract- 
ing halfway  to  the  apex,  of  five  segments,  the  basal  joint 

occupying  not  quite  the  whole  width  of  th«  sternum  between 
the  last  pair  of  legs. 

The  chelipeds  in  the  female  are  slender,  the  merus  cylin- 
drical, expanding  distally  with  a  sub-acute  prominence  at 

the  distal  end  on  the  outer  side ;  the  hand  is  tumid  in  the 

middle,  giving  a  rather  spindle-shape,  viewed  from  above.  The 
fingers  are  as  long  as  the  palm,  curved  inwards,  and  slightly 
twisted  distally,  with  their  outer  margins  minutely  toothed, 
meeting  only  at  their  tips;  from  this  margin  the  inner  sur- 

face of  each  is  much  excavated.  In  the  male  the  chelipeds  are 
more  robust,  the  hand  is  scarcely  spindle-shaped,  the  fingers 
are  more  robust,  and  a  good  deal  shorter  than  the  palm. 

The  ambulatory  legs  are  moderately  long,  the  meri  cylin- 
drical, with  distal,  strong,  sub-acute  prominences  above;  the 

propodi  are  compressed,  about  one  and  a  half  as  long  as  the 
carpi,  which  also  have  distal  prominences,  the  dactyli  are 
about  three-fourths  the  length  of  the  propodi,  much  com- 

pressed, a  little  constricted  at  their  proximal  ends,  curved, 
with  the  margins  defined  by  a  thickened  line,  with  a  ter- 

minal, short,  acute  claw  and  two  teeth  near  it,  the  inner- 
most triangular  and  directed  backwards;  the  inner  margin 

bears  a  fringe  of  soft  hairs. 

A  littoral  species,  S.A.,  south  coast. 
Breadth  of  carapace  (male),  6  mm. 
Length  of  cheliped  (male),  9  mm. 
Length  first  ambulatory  leg,  12  mm. 



114 

Genus  Bymenosoma,  Leach. 

Mymenosoma  rostratum,  Haswell,  Cat.  Aust.  Crust,  p.  116. 

PI.  iii. ,  figs.  2,  '2a,  2h. 
The  following  notes  are  to  be  taken  in  addition  to  the 

description  in  the  above  catalogue. 

The  surface  of  the  carapace  is  sometimes  convex,  some- 
times quite  fiat,  or  even  sunken.  The  spines  or  teeth  at  the 

lateral  angles  are  sometimes  very  strongly  develoj^ed.  The 
margin  is  raised  and  thickened,  and  the  antero-lateral  margin 
behind  the  post-ocular  spine,  which  curves  towards  the  eye, 
has  a  slight  prominence.  In  the  male  the  posterior  margin  is 
very  short  and  arcuate. 

The  rostrum  is  about  one-fourth  the  greatest  breadth  of 
the  carapace,  elongate,  triangular,  and  flat  above,  it  is  strongly 
keeled  below,  the  keel  produced  to  a  septum  between  the  an- 
tennules,  with  its  greatest  depth  just  anterior  to  them. 

The  ocular  peduncles  project  about  half  the  length  of 
the  rostrum ;  there  is  a  conical  tooth  beneath  on  the  orbital 
border  at  the  base  of  the  peduncle,  and  a  small  tubercle  on 
the  peduncle  close  to  the  ophthalamus  on  the  anterior  side. 

The  epistome  is  rather  long  and  full. 

The  anterior  angles  of  the  buccal  frame  are  very  promi- 
nent. 

Of  the  three  pterygostomial  tubercles  the  middle  one  is 
slenderer  and  more  spiniform. 

The  orbito-fossettes  are  very  poorly  developed. 
The  antennules  are  robust,  and  when  extended  reach 

beyond  the  rostrum. 
The  antennge  are  slender  and  only  reach  a  little  beyond 

the  eyes. 

The  merus  of  the  external  maxillipeds  has  the  follow- 
ing joint  articulated  near  the  prominent  and  rounded  exter- 
nal angle,  and  there  is  a  slight  notch  at  its  base. 
On  the  acute  upper  margin  of  the  merus  of  the  cheliped 

there  is  a  short  keel-like  prom-inence  near  the  proximal  end, 
and  the  palm  is  well  keeled  on  both  its  upper  and  lower 
margins. 

The  dactyli  of  the  ambulatory  legs  are  about  three- 
fourths  the  length  of  the  propodi;  they  are  slightly  curved 
and  carry  a  series  of  small  teeth  of  about  equal  size  with 
hairs  between. 

A  small  species,  not  exceeding  in  size  the  Elamena  trun- 
cata. 
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Genus  'rrirli'iu.  Nob.  do  Ilaan. 
Fauna,  Japon.  Crust.,  p.  109. 

Trichia  australis,  n.  sp. 
IM.  iii.,  tigs.  1,  la,  \b. 

Body  strongly  granulate  on  all  parts,  with  a  few  groups 
of  long  hairs  here  and  there  on  the  less  exposed  parts.  Cara- 

pace sub-octagonal,  as  broad  as  long,  strongly  embossed, 
covered  with  small  short  hairs  interspersed  amongst  the 
granules,  but  not  obscuring  them.  Two  deep,  sinuous,  longi- 

tudinal furrows,  commencing  behind  the  orbits,  separate  the 
median  regions  from  the  lateral. 

The  front  is  prominent,  advancing  beyond  the  orbits, 
rather  less  than  one-fourth  the  width  of  the  carapace,  ante- 

riorly depressed,  divided  by  a  median  furrow  into  two  lobes. 
On  a  frontal  view  each  lobe  is  seen  to  be  cut  into  rather 

deeply  by  the  anterior  margins  of  the  fossettes,  these  ter- 
minating rather  acutely  at  both  their  inner  and  outer  angles. 

The  rather  wide  median  furrow  extends  backwards,  widen- 
ing and  bifurcating  behind  the  protogastric  regions,  joining 

the  longitudinal  furrows  before  mentioned. 
The  cardiac  region  is  separated  from  the  gastric  by  a 

shallow  transverse  depression;  it  is  somewhat  diamond-shap- 
ed, the  lateral  angles  being  emphasized. 
The  intestinal  region  is  less  elevated,  contracted  in  front 

it  widens  out  behind  to  form  a  thickened  posterior  margin. 
The  mid-branchial  regions  are  prominent  and  rounded, 

each  having  a  prominence  on  the  inner  side  projecting  into 
the  longitudinal  furrow,  and  one  on  each  outer  side  on  the 
lateral  margin.  The  meta-branchial  regions  are  depressed 
with  strong-  marginal  tubercles  at  the  external  postero-lateral 
angles  of  the  carapace. 

The  hepatic  regions  are  also  depressed,  very  much  so 
anteriorly,  the  depressions  extending  to  the  sub-ocular 
regions.  Above,  each  has  two  strong  tubercles,  the  inner 
ones  placed  a  little  in  advance  of  the  outer. 

The  orbits  are  nearly  circular,  three-lobed  above,  the  one 
at  the  exterior  angle  being  abruptly  declivous  to  the  hepatic 
region;  the  inner  lobe  is  separated  from  the  middle  one  by 
a  rather  wide  space,  and  from  the  front  by  a  smooth  narrow 
groove.  The  lower  margin  has  two  small  lobes,  including 
the  internal  sub-ocular  angle. 

The  fossettes  are  large  and  oblique  nearer  the  longi- 
tudinal position. 

The  basal  antennal  joint  is  large  and  somewhat  obliquely 
wedged  in  between  the  inner  sub-ocular  angle  and  the  in- 

ferior process  of  the  front ;  its  outer  distal  angle  reaches  the 
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summit  of  the  inner  sub-ocular  lobe,  its  inner  distal  angle 
and  margin  is  strongly  prominent  and  granulate,  the  re- 

maining joints  are  small. 
The  epistome  is  narrow  in  the  longitudinal  direction,  and 

sunken. 

The  pter3^gostomial  regions  are  full,  marked  by  oblique, 
granular  ridges  ;  above  the  ridges  on  each  sub-hepatic  region 
are  two  large  spiniform  granules. 

The  buccal  frame  narrows  somewhat  anteriorly,  its  upper 
margin  is  strongly  arched,  and  two  median  lobes  of  this  mar- 

gin are  united  in  front,  leaving  a  small  opening  or  foramen 
behind,  opening  on  to  the  epistome.  The  sides,  also,  of  the 
buccal  frame  are  slightly  arcuate. 

The  external  maxillipeds  are  narrow.  The  ischium  joints 
are  very  narrow  at  their  bases,  but  expand  distally,  the  in- 

ternal distal  angles  being  prominent  and  almost  touching, 
thus  a  large  triangular  space  is  made  between  them.  The 
merus  joints  are  oblong,  shorter  than  the  ischium,  with  the 
distal  fourths  quickly  accuminating  to  obtuse  median  apices, 
beneath  which  the  carpal  joints  are  articulated,  only  a  por- 

tion of  them  being  exposed.  The  exopod  gradually  narrows 
distally,  and  although  rather  long  does  not  attain  to  the 
apex  of  the  merus. 

The  pleon  of  the  male  has  the  first  segment  evenly  granu- 
late from  side  to  side,  occupying  the  whole  of  the  space 

between  the  last  pair  of  legs,  the  second  segment  is  short,  the 
third,  fourth,  and  fifth  are  coalesced;  the  second  to  the  sixth 
inclusive  has  each  a  medium  prominence,  on  which  a  larger 
granule  is  situated;  the  seventh  segment  is  small  and  rounded 
at  the  extremity.    The  pleon  narrows  from  the  third  segment. 

The  chelipeds  are  short  and  stout,  cancriform,  the  fingers 
of  each  just  meeting  when  folded  in  front,  only  a  small  por- 

tion of  the  distal  end  of  the  arm  is  visible  from  above ;  this 
has  a  thickened  distal  ridge  on  the  outer  side.  The  carpus  is 
broad,  externally  convex,  bearing  four  or  five  granulate  tuber- 

cles. The  hand  is  short,  externally  convex,  bearing  finer  gran- 
ules, with,  two  granular  tubercles  near  the  upper  margin;  the 

larger  one  near  the  base  of  the  mobile  finger;  also  a  mass  of 
long  hair  spreads  over  the  base  of  the  mobile  finger.  The 
fingers  are  rather  narrow,  short,  the  mobile  one  strongly  curv- 

ed, hairy  above,  with  a  few  small  granules,  and  a  few  small 
teeth  on  its  cutting  edge.  The  immobile  finger  is  shorter,  and 
bears  a  strong  tooth  near  the  end  and  a  short  sulcation  on  the 
outer  side.  There  is  a  small  proximal  hiatus  between  the  two 
fingers. 

The  ambulatory  legs  are  short,  moderately  stout,  finely 
granulate,  and  moderately  hairy.     The  carpal  and  propodal 
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joints  are  siiboqual  in  l(Mi<;t.li.    The  cMipal  joints  liavc  external 
sulci.     The  dactyli  ai-e  eylindrieal,  sli|L;litly  longer  than  the 
propodi,  and  very  slightly  sigmoid. 

Length,  18  mm. 
One  male  specimen  from  Port  Willnnga  ))r(>sented  to  tfie 

Museum  by  Mr.  W.  J.  Kimber. 
Type  (1  male). 

Description  of  Platks. 
Plate  I. 

Fi^.  1.    Sfoiorliiinchns  ramnsculu.'^,  n.  s]).  Enlarged. 
Fig.  la.  n.    sp. — Frontal  logions 

enlarged. 
Fig.  2.    Pamt ipnolus  latipes,  Haswell.  Kiihngod. 
Fig.  3.    Eurynome  granulosa,  n.  sp. — Kiihngcd. 
Fig.  3a.  ,,         n.  sp.- — Frontal    icgions  en- 

larged. 
Plate  II. 

Fig.  1.    Litochelra  glabra,  n.  sp. — Frontal  regions  enlarged. 
Fig.  la.  n.  sp. — Cheliped  enlarged. 
Fig.  2.    Elaitieva  fruncafa,  Stimpson. — Enlarged. 
Fig.  2a.  Frontal  regions  enlarged. 
Fig.  2b.  Pleon  enlarged. 
Fig.  2c.  Leg  enlarged. 
Fig.  2d.         ,,  ,,         External  maxilliped  enlarged. 

Plate  III. 
Fig.  1.    TricTiio  aust rails,  n.  sp. — Enlarged. 
Fig.  la.  Frontal  regions  enlarged. 
Fig.  lb.  Cheliped  enlarged. 
Fig.  2.    Hyinenosoma  rostratum,  Haswell. — Enlarged. 
Fig.  2a.  External     maxilliped  en- 

larged. 
Fig,  2b.  ,,  Pleon  enlarged. 
Fig.  3.    Litocheira  glabra,  n.  sp. — Enlarged. 
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New  Australian  Lepidoptera,  with  Synonymic 
and  other  notes. 

By  A.  Jefferis  Tukner,  M.D.,  F.E.S. 

[Read  July  10,  1906.] 

Family  ARCTIAD^ 
Genus  Maenas. 

Mae  ncis,  Hb.,  Verz.  p.  167,  lUmps.,  Cat.  Lep.  Phal.  iii., 
p.  247. 

This  small  genus  only  differs  from  Diacrisia,  Hb.  (Spilo- 
i£o/na,  Sfceph.),  in  the  posterior  tibiae  having  one  pair  of  spurs. 
It  has  not  been  previously  recorded  from  Australia,  but  allied 
species  occur  in  the  Malay  Archipelago. 

Maenas  arescopa,  n.  sp. 

f  Arescopos,  of  pleasing  appearance.) 

Male,  33  mm.  Female,  47  mm.  Head  whitish.  Palpi 
fuscous.  Antennae  fuscous  ;  pectinations  unequal,  in  male 
outer  row  8  inner  5,  in  female  outer  1|  inner  1  ;  each  pectina- 

tion with  a  terminal  bristle.  Thorax  whitish  ;  tegulae  edged 
with  rosy,  and  with  a  pair  of  fuscous  spots  ;  patagia  with  fus- 

cous spot  at  base.  Abdomen  rosy  above,  with  a  few  median 
fuscous  dots  on  posterior  segments ;  beneath  whitish  ;  a  row  of 
lateral  fuscous  dots.  Legs  fuscous  ;  anterior  coxae  fuscous 
anteriorly,  rosy  posteriorly ;  anterior  femora  rosy  anteriorly, 
whitish  posteriorly ;  middle  and  posterior  femora  whitish. 
Forewings  triangular,  costa  in  male  straight  to  near  apex,  in 
female  evenly  arched,  apex  rounded,  termen  obliquely  round- 

ed ;  whitish  ;  markings  fuscous  ;  two  incomplete  fasciae  from 
costa  near  base ;  a  fascia  from  costa  before  middle  to  mid-dor- 
sum,  broad  on  costa,  sometimes  interrupted  ;  two  oblique  post- 
median  fasciae  from  costa  at  |  and  near  apex  to  dorsum,  more 
or  less  interrupted  to  form  partially  confluent  spots  ;  a  short 
sub-terminal  series  of  dots  opposite  mid-termen,  and  another 
on  mid-termen  ;  cilia  whitish,  on  spots  fuscous.  Hindwings 
with  termen  rounded  ;  whitish  ;  with  small  fuscous  spots  ;  one 
on  end  of  cell,  another  on  tornus,  two  in  a  line  from  tornus  to 
apex,  first  before  vein  2,  second  beyond  vein  5  ;  cilia  whitish. 

Type  in  Coll.,  Tyrfier. 
N.Q.,  Kuranda,  in  May  and  June;  three  specimens  re- 

ceived from  Mr.  F.  P.  Dodd. 
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Family  NOCTUID^. 
Section  AGROTTN^.. 

CaNTIIYLIDTA  MELIBAPIIES. 

Melicleptria  wclihd plies,  TTmps.,  Cat.  Lc]).  Phal.  iv.,  j). 
666a,  pi.  78,  f.  17. 

The  type,  which  is  in  my  collection,  is  rather  small  (!20 
mm.),  with  pale-ochreous  wings  without  markings,  the  ochreous 
tinge  being  more  pronounced  in  the  hindwings.  The  underside 
is  similar,  except  for  a  discal  fuscous  suffusion  of  forewings. 
I  have  also  received  a  female,  which  differs  only  in  having  a 
suffused  fuscous  terminal  band  on  upper  surface  of  hindwings, 
incomplete  towards  tornus,  and  in  size  (28  mm.). 

N.Q.,  Thursday  Island  (male  type),  Geraldton  (female). 
Section  HADENIN^. 

The  following  locality    notes    are    supplementary  to  Sir 

Geo.  Hampson's  Cat.  Lep.  Phal.,  vol.  v. 
Brithys  crini. 

N.Q.,  Thursday  Island,  Kuranda.    Q.,  Duaringa,  Bris- 
bane. 

CiRPHIS  LEUCOSTA. 

N.Q.,  Kuranda.    Mackay  (Lower). 
This  is  a  northern  species.  I  think  the  South  Australian 

locality  is  due  to  a  confusion  with  the  rather  similar  ehoriosa, 
Gn.,  and  I  am  strengthened  in  this  opinion  by  the  fact  that 
Mr.  Lower  affixed  the  name  leu  cost  a  to  an  example  of  ehor/oia 
in  the  Queensland  Museum. 

CiRPHIS  SUBSIGNATA. 

N.Q.,  Cairns. 
CiRPHIS  YU. 

N.Q..  Cairns,  Kuranda. 
Dasygaster  eugrapha. 

Dasj/gaster  eugrapha,  Hmps.,  Cat.  Lep.  Phal.  v.,  p.  473. 

(Eugraphos,  well-marked.) 
Male,  40  mm.  Head  and  palpi  f  ascous-brown  mixed  with 

brown-whitish  ;  lower  half  of  face  brown-whitish.  Antennas 
fuscous  ;  in  male  shortly  pectinate  (1),  with  a  short  terminal 
bristle  on  each  pectination,  apical  ̂   simple.  Thorax  fuscous 
mixed  with  brown  and  brown-whitish.  Abdomen  brownish- 
grey.  Legs  reddish-brown  mixed  with  fuscous.  Forewings 
elongate-triangular,  costa  straight,  apex  rounded,  termen 
rounded,  wavy,  slightly  oblique  ;  fuscous,  with  dark-fuscous 
and  whitish  markings ;  a  whitish  line  edged  with  dark-fuscous 



120 

scales  from  costa  near  base  to  mid-disc  ;  an  ante-median  simi- 
lar line  from  -i  costa  to  i  dorsum,  doubly  edged  with  dark-fus- 

cous ;  a  whitish  dot  on  costa  slightly  beyond  middle,  preceded 
and  followed  by  a  dark-fuscous  dot;  claviform  whitish,  eljn- 
gate-oval,  with  fuscous  centre,  and  preceded  by  a  dark-fuscous 
spot ;  orbicular  roundish,  reniform  kidney-shaped,  both  simi- 

lar to  claviform ;  a  post-median  whitish  line  from  §  costa  to  8 
dorsum,  preceded  by  a  series  of  dark-fuscous  lunules  between 
veins,  and  edged  posteriorly  by  a  fine  dark-fuscous  line ;  a 
whitish  sub-terminal  line  preceded  by  elongate  dark-fuscous 
spots  between  veins  ;  terminal  area  irrorated  with  whitish  ;  a 
series  of  triangular  dark-fuscous  terminal  dots  between  veins ; 
cilia  fuscous  mixed  with  brownish.  Hindwings  with  termen 
rounded  ;  fuscous  :  cilia  pale  fuscous,  apices  whitish. 

Type  in  National  Museum,  Melbourne. 
v.,  Melbourne,  one  specimen. 

Section  ACRONYCTIN^  (Caradrinin^). 

EUPLEXIA  ADAMANTINA,  U.  Sp. 

( Adanjaii  f  'nx).^,  firm,  unyielding.) 
Female,  37  mm.  Head  and  palpi  fuscous-brown.  An- 

tennae fuscous.  Thorax  reddish-brown.  Abdomen  fuscous. 
Legs  fuscous  ;  tarsi  annulated  with  whitish.  Forewings  elon- 

gate-triangular, costa  gently  arched,  apex  round-pointed,  ter- 
men bowed,  slightly  wavy,  oblique ;  reddish-brown  partly 

suffused  with  fuscous,  esi^ecially  towards  costa  and  termen ;  a 
fuscous  ante-median  line  edged  posteriorly  by  a  pale  line  from 
J  costa  to  J  dorsum,  slightly  dentate ;  claviform  obsolete ;  orbi- 

cular a  circular  jDale  ring  with  darker  centre,  not  conspicuous ; 
reniform  represented  by  two  straight  conspicuous  white  lines 
converging  beneath  with  a  pale  area  between  them ;  post- 
median  line  fine,  fuscous,  from  mid-costa  above  reniform, 
strongly  outwardly  curved  and  then  slightly  sinuate  to  f  dor- 

sum ;  an  interrupted  dark-fuscous  sub-terminal  line  ;  two  or 
three  minute  white  dots  on  costa  beyond  |  ;  cilia  brown  mixed 
with  fuscous.  Hindwings  with  termen  rounded,  slightly  wavy  ; 
dark  fuscous  ;  cilia  fuscous,  apices  whitish. 

Type  in  National  Museum,  Melbourne. 
v.,  Melbourne  ;  one  specimen. 

ECCLETA. 

Eccleta,  Turn.,  P.L.S.N.S.W,  1902,  p.  6.  The  defini- 
tion should  be  amended  as  follows  :  — Face  with  a  short 

median  acute  projection  concealed  by  scales. 
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Sect  ion  S  A  U  Ri  )T1 1 RIPIN^. 

SaRUOTHRIPA  BAEOPIS,  11.  Sp. 

(Bdiopitt,  of  insignificant  aj)j)oaraiice.) 
Male,  13  iiini.  Head,  palpi,  and  tliorax  grey.  fAntcnnai 

broken.]  Abdomen  j)ale  oclireous,  partly  sufTnsed  with  grev 
on  dorsum.  T^egs  grey-wliitisli.  Forewings  oblong,  costa 
straight  except  at  base  and  apex,  apex  rounded,  termen 
obliquely  rounded  ;  grey  ;  with  three  fine  transverse  fuscous 
lines  ;  first  from  ̂   dorsum,  obsolete  towards  costa  :  second  from 
^  costa,  describing  a  strong  sigmoid  curve  and  ending  on  mid- 
dorsum  ;  third  from  \  dorsum  first  inwardly  then  outwardly 
curved,  obsolete  towards  costa ;  a  terminal  row  of  fuscous 
dots  :  cilia  grey.  Hindwings  with  termen  rounded  ;  ochreous- 
whitish  ;  towards  termen  broadly  fuscous :  cilia  fuscous. 

Type  in  Coll..  T urner. 
N.Q.,  Thursday  Island  ;  one  specimen. 

Section  NOCTUIN^. 

Crioa  lophosoma,  n.  sp. 

( LopliosonKni,  with  crested  body.) 

Male,  24  mm.  Head,  thorax,  and  palpi  grey-whitish, 
irrorated  with  dark  fuscous.  Antennae  ochreous-fuscous  :  in 
male  with  rather  long  pectinations  (2J),  apical  I  simple,  ea<^h 
pectination  with  a  terminal  bristle  of  equal  length.  Abdomen 
whitish,  densely  irrorated  with  fuscous  :  fuscous  crests  on  first, 
third,  fourth,  and  fifth  segments,  that  on  fourth  specially 
large.  Legs  whitish,  with  some  fuscous  irroration,  more  on 
forelegs  ;  fore-tibiae  annulated  with  fuscous.  Forewings  tri- 

angular, costa  rather  strongly  arched,  apex  rounded,  termen 
bowed,  oblique,  crenulate  ;  grey-whitish  mixed  with  fuscous  : 
markings  darker  fuscous;  a  short  line  from  costa  near  base, 
bent  in  disc  at  a  right  angle  and  continued  to  base  :  a  slightly 
dentate  line  from  J  oosta  to  J  dorsum  ;  a  line  from  beneath  4 
costa  towards  tornus,  forming  a  large  loop  extending  §  across 
disc  and  ending  beneath  costa  ;  from  anterior  aspect  of  loop 
is  a  line  to  |  dorsum  ;  a  small  sub-apical  fuscous  shade ;  a  ter- 

minal fusoous  line  ;  cilia  pale  fuscous.  Hindwings  with  ter- 
men rounded,  slightly  crenulate  :  whitish  ;  terminal  third  suf- 

fused with  fuscous;  cilia  whitish,  obscurely  interrupted  with 
fuscous. 

Type  in  Coll..  Turner. 
Q.,  Brisbane,  in  September  ;  one  specimen. 

ACANTHOLIPES  CONIOCHROA,  n.  Sp. 

f Conlorhroos,  dust-coloured.) 

Female.  26-30  mm.   Head,  brown-w^hitish  ;  face  and  palpi 
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dark-fuscous.  Antennae  brown-whitish,  apical  half  dark-fus- 
cous. Thorax  and  abdomen  brown-whitish.  Legs  dark-fus- 

cous:  middle  femora,  posterior  femora,  and  tibige  brown-whit- 
ish irrorated  with  fuscous.  Forewings  triangular,  costa 

straight,  somewhat  arched  towards  baso  and  apex,  apex 
rounded,  termen  rounded,  slightly  oblique;  brown- whitish 
with  some  fuscous  irroration  towards  termen ;  markings  dark- 
fuscous  ;  an  incomplete  transverse  line  near  base  ;  a  partly- 
dentate  line  from  J  costa  to  ̂   dorsum,  with  an  outward  pro- 

jection below  middle  ;  a  fuscous  dot  with  whitish  centre  in 
disc  at  J,  and  a  similar  rather  larger  dot  before  middle  ;  a 
finely  dentate  slender  line  from  |  costa  to  -|  dorsum  ;  an 
irregularly  dentate  brown-whitish  sub-terminal  line;  a  series 
of  triangular  dark-fuscous  terminal  dots  between  veins  ;  cilia 
brownish-fuscous.  Hindwings  with  termen  rounded ;  colour 
and  markings  as  forewings,  but  without  basal  lines,  and  with 
a  single  discal  dot  not  pale-centred. 

Somewhat  variable  :  my  second  specimen  is  darker,  with 
markings  less  developed. 

Type  in  Coll.,  Turner. 
N.Q.,  Kuranda,  in  April  i  Dodd).  Q..  Sandgate,  near 

Brisbane.    Two  specimens. 

Section  ERASTRIAN^l 

Raparna  trigramma,  n.  sp. 

(Trigrammos,  thrice  marked.) 

Male,  24  mm.  Head,  white;  face  and  palpi  grey-whitish. 
Antennae  fuscous,  towards  base  whitish.  Thorax,  grey- 
whitish.  Abdomen,  grey;  terminal  segments  clothed  beneath 
with  dense  fuscous  hairs,  which  fornr  lateral  tufts.  Legs 
whitish-grey;  posterior  pair  whitish.  Forewings  triangular, 
costa  nearly  straight,  apex  tolerably  pointed,  termen  slightly 
bowed,  slightly  oblique;  grey-whitish,  with  three  wliitish 
lines  edged  anteriorly  with  grey;  first,  from  \  costa  to 
mid-dorsum,  nearly  straight;  second,  from  before  mid-costa 
to  beyond  mid-dorsum,  slightly  outwardly  curved ;  third,  from 

§  costa  to  f  dorsum,  rather  more  curved ;  a  faint  dentate 
sub-terminal  line  from  |  costa,  otherwise  resembling  pre- 

ceding, but  much  fainter,  and  becoming  obsolete  towards 
tornus;  a  faint  grey  terminal  line,  cilia  grey.  Hindwings 

with  termen  rounded;  grey  towards  base,  and  dorsum  whit- 
ish :  cilia  grey,  towards  tornus  whitish. 

Type  in  Coll.,  Lj/eU. 
N.S.W.,  Sydney,  in  March;  one  specimen. 
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LlODES  NKl'ItOGllAMMA,   11.  SI). 

(Neui'ograitnilox,  with  well-marked  nerves.) 
Male,  32-33  mm.  Head  brown,  mixed  with  whilisli. 

Palpi  porrect,  rather  long  (lij),  second  joint  with  loose  spread- 
ing hairs  above  and  beneath  ;  fnscons,  U])per  edge  wliitisli. 

Antennfe  grey  ;  in  male  with  a  double  row  of  long  pectina- 
tions (6).  inner  row  somewhat  shorter,  not  quite  reaching 

apex.  Thorax  brown,  mixed  with  whitish.  Abdomen  ochre- 
ous-whitish.  Legs  ochreous-whitish,  anterior  pair  suffused 
with  fuscous-brown  internally,  and  with  a  posterior  tibial 
tuft.  Forewings  elongate-triangular,  costa  nearly  straight, 
apex  rounded-rectangular,  termen  at  first  straight  and 
scarcely  oblique,  then  obliquely  rounded;  brownish-fuscous; 
costa  and  all  veins  marked  by  strong  whitish  lines;  costal 
edge  fuscous  to  J  ;  cilia  fuscous,  barred  with  whitish.  Hind- 
wings  broad,  termen  rounded,  somewhat  sinuate  beneath 
apex;  in  male  with  a  pencil  of  long  whitish-ochreous  hairs 
from  base  of  dorsum  on  under-surface ;  ochreous-whitish ;  ter- 

men suffused  with  fuscous  at  apex ;  cilia  whitish. 
Tvpe  in  Coll.,  Lyell. 
v.,  Geelong,  in  November  :  one  specimen.  T.,  George- 
town;  one  specimen. 

Section  HYPENIN^. 

Catada  acrospila,  n.  sp. 

( Acrospilos,  with  apical  spot.) 

Male,  20  mm.  Head  brown-whitish.  Palpi  brown- 
whitish,  irrorated  with  dark-fuscous;  terminal  joint  with  a 
broad  median,  dark-fuscous  ring ;  base  of  second  joint  dark- 
fuscous  externally.  Antennae  whitish,  towards  base  dark- 
fuscous;  in  male  with  rather  long  ciliations  (2).  Thorax 
dark-fuscous;  collar  brown-whitish.  Abdomen  brown,  irro- 

rated with  dark-fuscous;  first  two  segments  dark-fuscous. 
Legs  ochreous-whitish ;  anterior  pair  fuscous.  Forewings  tri- 

angular, costa  nearly  straight,  apex  rounded,  termen  bowed, 
oblique,  crenulate;  brown,  suffused  with  dark-fuscous;  costa 
with  brown-whitish  strigulas  at  J,  beyond  middle,  and  near 
apex ;  the  last  ends  in  a  large  whitish  reniform  sub-apical 
blotch,  from  which  an  indistinct  pale  line  proceeds  to  tornus; 
a  series  of  blackish  dots  on  veins  close  to  termen ;  a  slender 
dark-fuscous  terminal  line ;  cilia  dark-fuscous  with  obscure 
paler  bars.  Hindwings  with  termen  rounded,  dentate ;  pale 
brown  with  some  dark-fuscous  scales  towards  base;  a  fine 
dentate  transverse  fuscous  line  at  f,  a  fine  fuscous  terminal 
line;  cilia  brown,  on  dentations  fuscous. 

Type  in  Coll.,  Turner. 
N.Q.,  Geraldton,  in  May;  one  specimen. 
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Bracharthron  melanostrotum,  n.  sp. 

{ Meldunsfrotos,  overlaid  with  blackish.) 

Male,  30  mm.  Head  and  thorax  ochreous-whitish  irro- 
rated  with  fuscous.  Palpi  extremely  long,  reaching  far  be- 

hind thorax;  ochreous-whitish,  on  external  surface  irrorated 
with  fuscous,  bearing  a  tuft  of  long  ochreous-whitish  hairs 
on  inner  side  towards  apex.  Antennae  fuscous;  in  male 
shortly  pectinate  (1),  nearly  to  apex,  each  pectination  bear- 

ing a  longer  (1|)  terminal  bristle.  Abdomen  pale  fuscous, 
apices  of  segments  and  tuft  whitish.  Legs  fuscous;  apices 
of  tibige  and  tarsal  joints  ringed  with  ochreous-whitish.  Fore- 
wings  triangular,  costa  nearly  straight,  apex  rounded,  termen 
bowed,  oblique,  crenulate ;  whitish,  densely  suffused  with 
dark-fuscous;  indications  of  paler  transverse  lines  from  costa 
near  base,  at  J,  and  more  broadly  at  middle;  a  dentate  whit- 

ish sub-apical  line,  its  anterior  edge  sharply  defined,  posterior 
edge  indistinct ;  beyond  this  disc  is  largely  whitish,  especially 
opposite  mid-termen  and  tornus;  cilia  fuscous,  mixed  with 
whitish.  Hindwings  with  termen  rounded,  scarcely  crenu- 

late ;  fuscous ;  terminal  band  mostly  whitish ;  cilia  whitish 
with  some  fuscous  scales. 

Type  in  Coll.,  Turner. 
N.Q.,  Geraldton,  in  May;  one  specimen. 

Familv,  LYMA^TRIAD^. 

Sub-family,  ASOTINiE. 
Nyctemera  crescens. 

I  do  not  think  Deilentrm  dinaira,  Bak.,  can  be  distinct 
from  this  species;  the  only  difference  appears  to  be  that  the 
veins  of  forewings  are  whitish  towards  base,  and  this  seems 
insufficient. 

Sub-family,  LYMANTRIAN^. 
PORTHESIA  ACATHARTA,   n.  Sp. 

( AcafJiartos,  impure.) 

Male,  25  mm.  Female,  35  mm.  Head  pale  ochreous; 
in  female  ochreous-whitish.  Palpi  ochreous-whitish.  Anten- 

nae whitish-ochreous,  pectinations  well  developed  in  both 
sexes,  longer  in  male.  Thorax  and  abdomen  pale  ochreous; 
tuft  ochreous.  Legs  ochreous-whitish.  Forewings  rather 
elongate-triangular,  costa  strongly  arched,  apex  rounded,  ter- 

men bowed,  strongly  oblique;  whitish-ochreous,  irrorated  with 
ochreous ;  paler  towards  costa ;  a  faintly-marked  sinuate  whit- 

ish line  from  J"  costa  to  J  dorsum,  better  seen  in  female;  cilia 
whitish.  Hindwings  with  termen  strongly  rounded;  whitish; 
cilia  whitish. 
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Typo  in  Coll.,  Tintirr. 
N.Q.,  Kuranda,  in  Aiip^iist;  two  s})ccimons  roceivcf]  from 

Mr.  F.  P.  Dod(L 

EuPilOCTIS  EPIDELA,   n.  Sp. 

(  Epidelos,  conspicuous.) 

Male,  25  mm.  Female,  35-45  mm.  Head,  palpi,  thorax, 
and  abdomen  ochreous.  Antennae  pale  ochreous.  Legs  whit- 
isli-ochreous.  Forewings  triangular,  more  elongate  in  female, 
costa  strongly  arched,  apex  rounded,  termen  obliquely  round- 

ed ;  bright  ochreous,  in  female  ochreous  or  pale  ochreous  ;  a 
pale  transverse  line  near  base ;  a  broader  outwardly  curved 

transverse  line  at  J- ;  and  a  similar  sinuate  line  at  'I  ;  in 
female  these  lines  are  obsolete;  cilia  concolorous.  Hindwings 
with  termen  rounded  :  pale  ochreous ;  in  female  concolorous 
with  forewings ;  cilia  concolorous. 

This  may  possibly  be  the  same  as  Euprocth  va?-i(ms, 
Wlk.,  an  Indian  species  (Hmps.,  Moths  Ind.  1,  p.  475). 

Type  in  Coll.,  Turner. 
N.Q.,  Kuranda,  in  August,  September,  October,  April, 

and  May;  five  specimens  (one  male),  received  from  Mr.  F. 
P.  Dodd. 

EUPROCTIS    EPAXIA,    U.  Sp. 

fEj)a:rios,  of  worth.) 

Male,  18  mm.  Head,  palpi,  and  thorax  ochreous.  An- 
tennae ochreous-whitish.  Abdomen  whitish-ochreous.  Legs 

whitish ;  anterior  tibiae  and  tarsi  densely  fringed  with  long 
ochreous  hairs.  Forewings  triangular,  costa  strongly  arched, 
apex  rounded,  termen  bowed,  oblique ;  pale  ochreous,  irro- 
rated  with  bright  ochreous,  except  on  two  broad  bands,  on 
which  the  irroration  is  dark  brown ;  first  band  at  ̂ ,  not 
quite  reaching  costa  or  dorsum;  second  band  sub-terminal, 
ending  on  tornus,  not  quite  reaching  costa;  cilia  ochreous. 
Hindwings,  with  termen.  rounded;  pale  octhreous;  cilia  pale 
ochreous. 

My  type  of  this  small  and  delicate  species  is  somewhat 
rubbed. 

N.Q.,  Kuranda,  in  Julv  ;  one  specimen  received  from  Mr. 
F.  P.  Dodd. 

LyMANTPvIA  novaguineensis. 

Lymantria  nov(i(/uiveenst!<,  Bak.,  Nov.  Zool.,  1904.,  p. 
407,  PI.  vi.,  f.  35. 

Mr.  Bethune-Baker  does  not  mention  whether  this  spe- 
cies, of  which  he  has  a  series,  is  variable.  It  comes  very  close 

to  L.  turneri,  Swin.,  and  may  be  the  same  species. 
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Dasychiroides. 

Dasychiroides,  Bak.,  Nov.  Zool.,  1904,  d.  405. 
Palpi,  porrect,  or  slightly  inclined  upwards,  moderate 

(1),  second  joint  fringed  with  long  hair  beneath,  terminal 
joint  very  short.  Thorax  and  abdomen  not  crested.  [Pos- 

terior tibiae  broken."]  Forewings.  with  7,  8,  9,  10  stalked, 
7  from  before  10,  11  anastomosing  shortly  with  12.  Hind- 
wings  with  5  approximated  to  4  at  base,  discocellular  angled, 
6  and  7  connate,  7  anastomosing  shortly  with  8  before  middle. 

Distinguished  from  Ewproct'n  by  the  anastomosis  of  11 and  12  of  forewings;  from  A  .riolor/a,  Turn.,  by  the  absence 
of  the  areole. 

Dasychiroides  pratti. 

Das.i/chiroides  ^jratfi,   Bak.,   Nov.    Zool.,   1904,  p.  406, 
PI.  vi.,  f.  7. 

N.Q.,  Kuranda,  in  October;  one  male  received  from  Mr. 
F.  P.  Dodd.  It  is  not  so  darkly  marked  as  in  the  figure, 
but  there  is  no  doubt  as  to  its  identity. 

Imaus. 

Imaus.  Moore,  Lep.  Atk.,  p.  54  (1879),  Hmps.,  Moths 
Ind.  1,  p.  466. 

This  genus  has  not  been  previously  recorded  as  Austra- 
lian. Mr.  Bethune-Baker  has  recently  described  seven  new 

species  from  New  Guinea.  It  differs  from  Ewprortis  in  the 
separation  of  veins  6  and  7  of  the  hindwings  ;  points  of  less 
importance  are  the  somewhat  longer  palpi,  and  the  peculiar 
form  of  the  hindwings. 

Imaus  ochrias,  n.  sp. 
( Ochrias,  pale.) 

Male,  32  mm.  Head  and  thorax  ochreous-grey-whitish. 
Palpi  ochreous-whitish,  with  some  dark-fuscous  scales  on  ex- 

ternal surface.  Antennae  whitish-ochreous.  Abdomen  white. 
Legs  whitish.  Forewings  triangular,  costa  strongly  arched, 
apex  rounded,  termen  rounded,  oblique;  vein  11  free;  ochre- 

ous-grey-whitish, with  pale  grey  markings  and  a  few  scattered 
dark-fuscous  scales ;  two  dark-fuscous  dots  near  base  close 
to  costa  and  dorsum  respectively  ;  a  faint  wavy  transverse 
line  at  J;  and  a  second  from  costa  before  middle  to  dorsum 
beyond  middle,  joined  in  disc  by  a  dentate  line  from  ̂   costa  : 
a  pale-grey  circular  orbicular  spot  in  outline;  a  dentate  sub- 
terminal  line;  a  minute  dark-fuscous  dot  on  second  line  at 
end  of  cell  (cilia  denuded).    Hindwings  with  termen  forming 

*  Mr.  Rethune-Baker  does  not  state  whether  they  have  one  or  two 
pairs  of  spurs. 
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a  roiuided  pro joci ion  vviili  its  ;i))i-x  on  win  .'i  ;  wliito ;  cilia wliitc. 

Thouoh  1  cjiiniot  identify  this  with  any  of  Air.  Baker's 
descriptions,  it  appears  to  come  near  ImauH  pnitti,  Bak.,  Nov. 
Zool.,  1904,  p.  409. 

Type  in  Coll.,  Tiinwr. 
N.Q.,  Kuranda,  in  November ;  one  specimen  received 

from  Mr.  F.  P.  Dodd. 

Sub-family,  ANTIIELINyE. 
Anthela  UNiroiiMrs. 

Darala  Kniformh,  Swin.,  Cat.  Oxf.  Mus.,  i.,  p.  210. 
Anthela  niphnmarula,  Low.,  Tr.R.S.S.A.,  1905,  p.  175. 
N.Q..  Cooktown.    Q.,  Rockhampton,  Duaringa. 

Family,  GEOMETRID^E. 

Sub-family,  GEOMETRIN^. 
EUCHLORIS  CTTROLIMBARIA. 

Chlorocliroma  citroUuiha rid ,  Gn.,  Lep.  ix.,  p.  366,  nec 
Wlk.,  Brit.  Mus.  Cat.  xxii.,  p.  562. 

Chlorochroma  inrJioatd,  Wlk.,  Brit.  Mus.  Cat.  xxii.,  p. 
563,  Meyr.,  P.L.S.N.S.W.,  1887,  p.  881. 

lodi^  iUidgei,  Luc,  P.L.S.N.S.W.,  1889,  p.  603. 

I  have  examined  Walker's  types,  and  have  no  doubt  of this  identification. 
Q.,  Nambour,  Brisbane,  Mount  Tambourine.  The  larva 

is  attached  to  Duhoisia. 

EUCHLORIS   XUTHOCRANIA,    nom.  HOV. 

( Xuthocranios,  tawny-headed.) 
lodis  suhmissaria,  Meyr.,  P.L.S.N.S.W.,  1887,  p.  882, 

ner  Wnk.,  Brit.  Mus.  Cat.  xxii.,  p.  529. 
This  species  is  sufficiently  described  by  Mr.  Meyrick  (loc. 

cif.).  Walker's  type,  which  I  have  examined,  is  an  example 
of  di  eh]  or  aria,  Gn. 

Q.,  Stanthorpe.  V.,  Melbourne.  T.,  Deloraine,  Strahan. 
S.A.,  Mount  Lofty. 

EUCHLORIS  MEGALOPTERA. 

Eurldoris  me  galop,  era,  Low.,  Tr.R.S.S.A.,  1894.  p.  87. 
Chn/sorhloroma  suhalhida,  W^arr.,  Nov.  Zool.,  1896,  p. 364. 

Euchloris  hyjjolencvs,  Low.,  P.L.S.N.S.W.,  1897,  p.  263. 

Lower's  type  is  in  the  Queensland  Museum,  and  was 
described  on  a  passing  visit.  Subsequently  he  forgot  his  own 

species  and  described  it  again.  Warren's  type  I  have  examin- ed. 
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N.A.,  Port  Darwin.  N.Q.,  Cooktown,  Townsville  ;  re- 
ceived from  Mr.  F.  P.  Dodd,  who  obtained  the  larvse  from 

the  nests  of  the  green  ant,  formed  by  spinning  together  the 
leaves  of  shrubs. 

EUCHLORIS  KHODOCROSSA,  D.  Sp. 
f  J^/todorrossos,  rosy  fringed.) 

Male,  21  mm.  Head,  face,  and  palpi  crimson;  fillet  snow- 
white.  Antennae  white  ;  pectinations  in  male  long  (8),  inner 
row  crimson-tinged.  Thorax  and  abdomen  green  (faded  in 
type).  Legs  whitish ;  anterior  pair  crimson  anteriorly.  Fore- 
wings  triangular,  costa  very  slightly  arched,  apex  fairly  acute, 
termen  straight,  moderately  oblique  ;  6  from  upper  angle  of 
cell,  11  anastomosing  with  12,  and  then  with  10;  bright 
green ;  transverse  lines  obsolete ;  a  crimson  streak  on  costal 
edge  at  base,  then  close  beneath  costa,  leaving  costal,  edge 
snow-M^hite,  gradually  fading  posteriorly,  but  returning  to 
costa  near  apex ;  cilia  with  bases  dark-crimson,  apices  whitisli. 
Hindwings  with  termen  rounded;  3  and  4  short-stalked,  6 
and  7  short-stalked ;  colour  and  cilia  as  forewings,  but  with- 

out costal  streak. 

Type  in  Coll.,  T.i/eJI. 
W.A.,  Bridgetown,  in  February;  one  specimen. 

EUCHLORIS  PISOCHROA,  U.  Sp. 

f  P/fiorhroos,  pea-green.) 

Female,  30  mm.  Head  and  fillet  green  ;  face  pale  brown- 
ish, tinged  with  green.  Palpi  brownish.  Antennae  greenish. 

Thorax  and  abdomen  bright  green,  terminal  segments  paler. 
Legs  whitish  :  anterior  pair  greenish-tinged.  Forewings  tri- 

angular, costa  rather  strongly  arched,  apex  rounded,  termen 
bowed,  oblique  :  bright-green,  posterior  half  of  disc  obscurely 
strigulated  with  darker  green  ;  a  blackish  median  discal  dot  : 
cilia  green.  Hindwings  with  termen  rather  strongly  bowed 
on  vein  4  :  colour  and  markings  as  forewings.  Underside  pale 
green. 

Type  in  Coll.,  Turner. 
N.Q.,  Kuranda  in  September  and  November  ;  three  speci- 
mens received  from  Mr.  F.  P.  Dodd. 

EUCHLORIS  AMPHIBOLA,  U.  Sp. 
fA  /n p/i  Ibolos,  enveloped.) 

Female,  37   mm.      Head  green  :  face,  fillet,  and  palpi 
brown.    Antennae  pale  ochreous.  Thorax  with  a  small  posterior 
crest ;  pale  brown  irrorated  with  darker  brown  ;  tegulae  and 
bases  of  patagia  green.    Abdomen  brown,  paler  posteriorly, 
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with  a  triangular  median  white  (h)l  on  lliird,  I'ourlli,  and  fil'lli 
segments.  Legs  pale  oclireous  ;  (Ujrsnni  of  fii-st  and  second 
pairs  purplish.  Forewings  rather  elongatc^-triangulai*,  eosta 
scarcely  arched,  apex  rounded,  (ernioi  strongly  bowed, 
strongly  oblique,  slightly  wavy  :  green,  with  some  scattered 
reddish-brown  irroration  :  a  fuscous-brown  spot  on  base  of 
dorsum  :  a  blackish  median  discal  dot ;  a  broad  terminal  fus- 

cous-brown band,  partly  ferruginous,  from  tornus  to  U])per  { 
of  termen,  where  it  leaves  termen  and  forms  a  rounded  pro- 

jection near,  but  not  touching  costa  at  ̂   :  a  fine  fuscous-brown 
terminal  line;  cilia  pale  fuscous,  darker  towards  tornus.  Hind- 
wings  with  termen  dentate  on  veins  6  and  4,  thence  wavy  to 
tornus  ;  colour  and  markings  as  forewings,  but  terminal  band 
broader  and  running  to  apex,  and  with  an  additional  diffused 
fuscous-brown  spot  on  dorsum  before  middle.  Underside 
whitish,  terminal  band  on  forewings  fuscous,  that  on  hind- 
wings  nearly  obsolete. 

Type  in  Coll.,  Turner. 
N.Q.,  Kuranda,  in  June  ;  one  specimen  received  from  Mr. 

F.  P.  Dodd. 
Nemoria  iosoma. 

Nemoria  iosoma,  Meyr.,  Tr.E.S.,  1889,  p.  495. 
N.Q.,  Kuranda;  Townsville ;  a  series  received  from  Mr. 

F.  P.  Dodd.    The  type  came  from  New  Guinea. 

Nemoria  pellucidula,  n.  sp. 
( P ellucidulus ,  somewhat  transparent.) 

Male,  female,  24  mm.  Head  and  face  dull  greenish ; 
fillet  narrowly  white.  Palpi  ochreous-brown,  anteriorly  whit- 

ish. Antennae  ochreous-brown;  ciliations  in  male  1|.  Thorax 
dull  greenish.  Abdomen  dull  greenish  ;  third  and  fovrth  seg- 

ments reddish-brown  ;  with  three  small  crests,  those  on  third 
and  fifth  segments  white,  on  fourth  segment  fuscous.  Legs 
whitish-ochreous.  Forewings  triangular,  costa  slightly  arched, 
more  strongly  at  base  and  towards  apex,  apex  round-pointed, 
termen  bowed,  oblique,  slightly  wavy ;  dull  olive  greenish, 
thinly  scaled ;  costa  narrowly  bright-ochreous  strigulated  with 
blackish  ;  lines  darker  green,  rather  obscure,  wavy  :  first  from 
beneath  \  costa  to  -f  dorsum,  preceded  by  white  dots  on  veins ; 
second  from  |  costa  to  |  dorsum,  followed  by  white  dots  on 
veins  :  a  terminal  series  of  white  dots  on  veins  ;  cilia  greenish. 
Hindwings  with  termen  produced  to  a  sharp  tooth  on  vein  4  : 
colour  and  markings  as  forewings.  Underside  green- whitish, 
costa  of  forewings  as  on  upper  surface. 

Similar  to  the  preceding,  with  which  it  agrees  structur- 
ally.     It  may  be  distinguished  by  the  dull  colouring,  more 
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transparent  wings,  absence  of   continuous  white  lines,  much 
more  strongly  toothed  hindwings,  and  markings  on  abdomen. 

Type  in  Coll.,  Tvrner. 
N.Q.,  Kuranda,  in  September  and  October;  two  speci- 
mens received  from  Mr.  F,  P.  Dodd. 

PSEUDOTERPNA  PAROPTILA,  U.  Sp. 

( Paro'ptilos,  brown-winged.) 
Male,  46  mm.  Head,  palpi,  thorax,  and  abdomen  pale 

brownish.  [Antennae  broken.]  Legs  ochreous-whitish  [anterior 
pair  broken].  Forewings  triangular,  costa  gently  arched,  apex 
round-pointed,  termen  strongly  bowed,  oblique,  crenulate ; 
brown-whitish,  with  sparse  blackish  strigulae  on  costa  and 
veins ;  lines  reddish-brown  ;  first  from  \  costa  to  J  dorsum, 
nearly  straight :  second  from  ̂   costa,  straight  to  mid-disc, 
thence  inwardly  curved,  and  dentate  on  veins,  to  §  dorsum  ; 
its  lower  portion  closely  followed  by  a  parallel  line ;  a  fine 
linear  discal  mark  beneath  mid-costa  :  a  faintly-marked,  whit- 

ish, dentate,  sub-terminal  line,  towards  dorsum  edged  with 
reddish-brown  posteriorly  ;  cilia  concolorous.  Hindwings  with 
termen  rounded,  obtusely  dentate;  colour  and  markings  as 
forewings,  but  lines  less  defined.  Underside  whitish,  washed 
with  dull  reddish,  leaving  a  white  post-median  costal  area  on 
forewing,  and  a  larger,  less-defined  area  on  hindwing  :  discal 
spot  of  forewing  large,  oval,  blackish,  of  hindwing  smaller, 
elongate  :  both  wings  with  a  broad,  blackish  sub-terminal  band, 
not  reaching  margins. 

Type  in  Coll.,  Lijell. 
N.Q.,  Atherton,  in  June;  one  specimen. 

Sub-family  MONOCTENIAN^. 
Adeixis. 

Arh  iri^^  Warr.,  Nov.  ZooL,  1897,  p.  27. 
Fanujurfix,  Meyr.,  Tr.E.S.,  1905,  p.  222. 
Mr.  Warren's  name  must  be  adopted  for  this  genus.  His 

type,  .4.  insir/fiafa ,  is  identical  with  i?iostenfafa,  Wlk. 
DiCERATUCHA. 

D>enatnrha,  Swin.,  A.M.N.H.,  1904,  p.  133. 
Type,  Ornone  .ret/opls.  Low.,  Tr.R.S.S.A.,  1902,  p.  227. 
This  is  a  good  genus  closely  allied  to  Oenone,  Meyr.,  the 

neuration  in  each  being  the  same  ;  but  the  frontal  projections 
and  the  absence  of  the  excessive  hairiness  of  Oenone  are  suffi- 

cient for  its  separation. 
ACIBDELA,  7}0r. 

f  Acibclelos,  pure.) 

Tongue  present.    Palpi  very  small,  slender,  somewhat  as- 
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rending.  Antennae  in  nialr  witli  a  cloiihio  vow  of  loiii^  pn-i illa- 
tions, extending  nearly  to  apex.  Posterior  tibix  with  two 

pairs  of  spurs,  which  are  closely  ap|noxiinated.  Forewings 
with  6,  7,  8,  9,  10  stalked  ;  11  anastomosing  with  12  and  then 
with  10;  10  anastomosing  with  9.  llindwings  with  3  and  4 
separate  :  5  from  well  above  middle  of  cell  :  6  and  7  stalked. 

Type  Xcarrha  aJha,  Swin.  (A.M.N.H.,  7,  ix.,  p.  79). 
T  am  indebted  to  Mr.  G.  Lyell  for  tlie  loan  of  specimens 

of  this  species  taken  at  Roeburne,  N.W.A. 

DtCHROMODES  TRYCHNOPTl  I.A,   11.  Sp. 

f  Tri/rJi  i.'i)/)f/h).<^  rongli-wiiiged.) 
Male,  31  mm.  Head  whitish.  Pal})i  moderate  (2)  :  whit- 

ish-grey. Antennae  pale-ochreous  ;  in  male  unipectinate,  the 
pectinations  short  (1)  and  very  stout,  being  as  broad  as  long. 
Thorax  and  abdomen  whitish,  with  a  few  pale  grey  scales.  Legs 
ochreous-wliitish  ;  anterior  femora  fuscous  :  anterior  and  middle 
tibiae  and  tarsi  fuscous,  annulated  with  whitish.  Forewings 
triangular,  costa  rather  strongly  arched,  apex  round-pointed, 
termen  bowed,  oblique  :  whitish  mixed  with  pale  grey  and 
sparsely  scattered  fuscous  scales  :  a  raised  crest  of  fuscous 
scales  on  costa  near  base  :  another  on  costa  at  |,  giving  rise  to 
a  fuscous  line  strongly  curved  outwards  in  disc,  ending  in  } 
dorsum  ;  a  third  on  costa  at  ~,  giving  rise  to  a  similar  but  in- 

dented line  to  dorsum  at  S  :  beyond  this  is  a  largish  fuscous 
discal  spot  touching  line  at  lower  extremitv  :  an  obscure  sub- 
terminal  line  ;  cilia  (worn).  Hindwings  with  termen  rounded  ; 
grey-whitish  with  an  obscure  darker  median  transverse  line  ; 
cilia  whitish. 

The  type  is  worn,  but  the  species  should  be  unmistakable 
by  the  crested  wings  and  peculiar  male  antennae. 

Type  in  Coll.,  LyeJJ. 
T.,  Zeehan,  in  February  :  one  specimen. 

DiCHROMODES  HAEMATOPA,  n.  Sp. 

f  l/ae7fiaf(>i)(j.<,  blood-stained.) 
Male,  female,  24-26  mm.  Head  and  face  white,  irrorated 

with  fuscous  and  tinged  with  reddish  on  crown.  Palpi  2  J ; 
dark-fuscous  ;  base  sharply  white  ;  upper  surface  irrorated  w^ith 
white.  Antennae  dark-grey:  pectinations  5.  Thorax  pale- 
fuscous  mixed  with  darker  fuscous  and  ferruginous  red.  Abdo- 

men whitish  mixed  with  fuscous.  Legs  white  irrorated  with 
fuscous  ;  anterior  and  middle  tarsi  fuscous  with  whitish  annu- 
lations.  Forewings  triangular,  costa  nearly  straight,  apex 
round-pointed,  termen  bowed,  moderately  oblique  :  ferruginous 
red  with  some  dark-fuscous  and  white  scales  :  a  costal  streak 

f2 
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white  irrorated  with  dark-fuscous  ;  a  dark  fuscous  spot  mixed 
with  ferruginous  red  on  costa  near  base;  a  dark-fuscous  spot 
on  dorsum  near  base,  reaching  to  margin  of  cell ;  lines  slen- 

der, wavy,  dark-fuscous ;  first  from  ̂   costa  to  I  dorsum,  edged 
anteriorly  with  white ;  second  from  |  costa  to  §  dorsum,  edged 
posteriorly  VN^ith  white  ;  a  fuscous  discal  spot  beneath  mid-costa  ; 
an  irregularly  dentate  dark-fuscous  sub-terminal  shade,  ill- 
defined  anteriorly,  sharply  defined  posteriorly,  with  a  biden- 
tate  projection  below  middle;  a  terminal  series  of  triangular 
dark-fuscous  spots  on  veins ;  cilia  fuscous-whitish,  with  a  fus- 

cous median  line.  Hindwings  with  termen  rounded  ;  fuscous ; 
cilia  fuscous,  apices  whitish. 

Type  in  Coll.,  Turner. 
v.,  Sea  Lake:  two  specimens  taken  on  March  31st  by 

Mr.  D.  Goudie. 

Amphiclasta,  nov. 

f Am,j)hikla^fos,  broken  all  round.) 
Face  with  dense  protuberant  scales.  Tongue  developed. 

Antennae  in  male  (unknown).  Palpi  moderate,  porrect ;  second 
joint  clothed  with  dense  projecting  scales  ;  terminal  joint  very 
short,  obtuse.  Thorax  and  abdomen  stout,  the  former  densely 
hairy  beneath,  and  with  a  slight  posterior  crest  above.  Tarsi 
spinulose  :  posterior  tarsi  with  two  pairs  of  spines.  Forewings 
with  6  separate,  7,  8,  9.  10  stalked,  11  connected  by  a  bar 
with  8  before  10.  Hindwings  with  6  and  7  separate,  8 
closely  approximated  to  cell  to  beyond  middle.  Both  wings 
with  hindmargins  deeply  and  irregularly  dentate. 

Amphiclasta  lygaea,  n.  sp. 
( L  iigaios,  dark,  gloomy.) 

Female.  50  mm.  Head,  thorax,  and  abdomen  grey  ;  the 
latter  dark-fuscous  beneath.  Face  dark-fuscous.  Palpi  brown. 
Antennae  grey.  Legs  fuscous ;  tarsi  annulated  with  ochreous- 
whitish.  Forewings  triangular,  costa  straight,  except  near 
base  and  apex,  apex  acute,  somewhat  produced,  termen 
oblique,  dentate,  with  more  prominent  teeth  on  veins  3  and  6  ; 
grey,  towards  termen  brownish-tinged  ;  cilia  concolorous. 
Hindwings  with  termen  irregularly  dentate ;  with  stronger 
teeth  on  veins  3,  6,  and  7  :  purplish-grey  ;  a  short  darker  sub- 
terminal  line  from  dorsum  near  tornus,  edged  posteriorly  with 
obscure  whitish  ;  cilia  brownish. 

Type  in  Coll.,  Turner. 
v.,  Birchip,  in  August.  I  am  much  indebted  to  Mr.  D. 

Goudie  for  presenting  me  with  the  only  example  he  has  taken 
of  this  interesting  species. 
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IJOMOSPOKA  UIIODOSCOPA. 

() in/cliodts  (  ?)  r/i<>(/nsr()i)(i ,   Low.,  Ti'.ll.S.S.  A  . ,    lOO'J,  p. 228. 

Ilomospora  procrita,  Turn.,  Tr.R.S.S.A.,  1904,  p.  230. 
IJoniosporH  r/iodnscopa,  Low.,  Tr.R.S.S.A.,  1905,  p.  178. 
While  admitting  the  correctness  of  this  identification,  1 

think  that  in  default  of  any  description  of  structural  generic 
characters  T  could  hardly  have  been  expected  to  recognise  the 
original  description.  Recognition  was  not  rendered  easier  by 
the  locality  assigned  to  the  species  by  Mr,  Lower,  nor  by  his 

remark — "Doubtfully  referable  to  Ont/cJiodes,  more  probably 
referable  to  the  7i()7nh//riiia."  Before  describing  a  lepidop- 
teron.  one  should  at  least  have  a  clear  idea  as  to  what' family it  should  be  referred  to,  even  if  the  genus  is  uncertain. 

Mr.  Lower  received  this  species  from  Mr,  F.  P.  Dodd,  of 
Townsville,  North  Queensland  ;  and  my  example  was  received 

from  the  same  source  at  a  later  date.^"  Why  Mr.  Lower  should 
have  referred  so  many  species  received  from  Mr.  Dodd  to  the 

locality,  "Derby,  Western  Australia."  is  difficult  to  under- stand. 

Sub-family  SELIDOSEMIN.^. 
Selidosema  viridis,  n.  sp. 

{  Viridis,  green.) 
Female,  34  mm.  Head  and  face  bright  green.  Palpi 

green,  inner  aspect  and  terminal  joint  whitish-ochreous.  An- 
tennae grey,  towards  base  green.  Thorax  bright  green.  Abdo- 

men bright  green  with  two  pairs  of  dark  fuscous  dots.  Legs 
oclireous-whitish  :  anterior  pair  greenish.  Forewings  triangu- 

lar, costa  moderately  arched,  apex  rounded,  termen  bowed, 
oblique;  7,  8,  9,  10  stalked,  11  anastomosing  with  12  and 
then  connected  with  8  before  10  :  green-whitish  thickly  beset 
with  small  spots  and  strigulae  of  bright  green  more  or  less  con- 

fluent ;  posterior  |  of  costal  edge  narrowly  whitish,  strigulated 
with  fuscous  and  green  ;  a  blackish  dot  near  mid-base ;  ano- 

ther on  costa  at  below  which  are  three  in  a  transverse  line 
on  veins  :  a  dot  on  costa  before  middle,  with  another  beneath 
it  in  disc  ;  an  outwardly  curved  series  of  blackish  dots  from 
I  costa  to  4  dorsum,  and  another  midway  between  this  and 
termen,  interrupted  in  middle :  all  these  dots  are  more  or  less 
edged  with  ochreous  scales  ;  a  terminal  series  of  black  dots 
between  veins  ;  cilia  green,  apices  whitish.  Hindwings  with 
termen  rounded,  slightly  crenulate  :  colour  and  markings  as 

*  As  I  did  not  receive  this  until  the  year  following  Mr.  Lower's  visit 
to  Brisbane,  his  statement  that  he  had  pointed  out  to  me,  wdien  in  Bris- 

bane, that  he  had  given  it  a  MS.  name,  is  purely  imaginary. 
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forewings.    Underside  whitish  suffused  with  dull  green,  with 
darker  discal  dots  and  sub-terminal  suffusion. 

Type  in  Coll.,  Turner. 
N.Q.,  Kuranda,  in  November  ;  one  specimen  received  from 

Mr.  F.  P.  Dodd. 

Deilinia  odontocrossa,  n.  sp. 

( Odontocrossos,  with  toothed  margins.) 

Male,  28  mm.  Head,  palpi,  thorax,  and  abdomen  grey. 
Antennae  grey;  pectinations  in  male  very  long  (10),  and  ex- 

tending almost  to  apex.  Legs  (broken).  Forewings  elongate- 
triangular,  costa  scarcely  arched  except  near  apex,  apex  round- 
pointed,  termen  slightly  bowed,  oblique,  slightly  wavy;  11 
anastomosing  with  12  and  then  with  8  before  10;  grey;  mark- 

ings fuscous-grey  ;  costa  fuscous-grey  dotted  with  pale  grey  ;  a 
faint  line  from  A  costa  to  J  dorsum  ;  a  discal  dot  beneath  mid- 
costa,  connected  by  a  fine  line  with  mid-dorsum  ;  a  very  fine 
dentate  line  with  darker  dots  on  veins  from  casta  at  f ,  to  dor- 

sum beyond  middle  ;  traces  of  a  sub-terminal  line ;  cilia  grey. 
Hindwings  with  termen  nearly  straight,  dentate,  teeth  large 

and  well  marked  ;  colour  and  markings  as  forewings.  ■  Under- 
side grey,  with  a  darker  post-median  line. 
Type  in  Coll.,  LyeJI. 
T.,  Strahan,  in  October  ;  one  specimen.  A  much-wasted 

specimen  from  Hobart,  sent  to  me  by  Mr.  Lyell,  may  be  the 
same  species. 

Deilinia  glaucochroa,  n.  sp. 

( GlavcocJiroos,  grey-coloured.) 
Male,  27  mm.  Head  and  palpi  deep  ochreous.  Antennae 

[broken  near  base]  with  long  pectinations  in  male.  Thorax 
pale  grey ;  collar  deep  ochreous.  Abdomen  pale  grey.  Legs 
grey-whitish.  Forewings  triangular,  costa  straig^ht  to  near 
apex,  apex  round-pointed,  termen  bowed,  oblique ;  pale 
grey ;  with  a  few  fine  darker  transverse  strigulae ;  costal  edge 
ochreous  to  near  apex ;  fine  obscure  darker  lines  at  J,  \,  and  | ; 
the  median  line  preceded  by  a  grey,  sub-costal  dot :  a  termi- 

nal series  of  fuscous  dots  on  veins ;  cilia  pale  grey.  Hindwings 
with  termen  rounded  ;  colour  and  markings  as  forewings,  bub 
strigulae  better  marked  and  basal  line  obsolete.  Underside  as 
upper,  but  lines  obsolete,  and  strigulae  nearly  so  ;  a  fuscous  dot 
at  end  of  cell  in  each  wing. 

Type  in  Coll.,  lAjell. 
N.Q.,  Townsville,  in  March  ;  one  specimen  received  from 

Mr.  F.  P.  Dodd. 
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IdIODES  HOMOPHAEA,  11.  sp. 
( II (niioplidlo^^  uniformly  dusky.) 

iVIale,  32  mm.  Head,  palpi,  thorax,  and  abdomen  fuscous. 
Anteiince  fuscous  ;  ciliations  in  male  extremely  short  (J).  Tie^^^s 
fuscousi;  posterior  tibite  of  male  dilated,  with  a  long  tuft  of 
hairs  on  inner  aspect.  Forewings  triangular,  costa  nearly 
straight,  apex  tolerably  acute,  termen  moderately  and  evenly 
bowed,  oblique;  10  connected  with  8  and  9,  11  anastomosing 
with  10;  pale  fuscous  obscurely  irrorated  wth  darker  fuscous; 
costal  edge  and  veins  ochreous-tinged  ;  a  minute  fuscous  dot 
on  origin  of  vein  2.  and  another  rather  anterior  on  vein  1  ;  an 
oblique  series  of  similar  dots,  succeeded  by  pale  dots,  on  veins 
from  beneath  costa  to  ||  dorsum  ;  a  terminal  series  of  dark- 
fuscous  dots  between  veins  ;  cilia  fuscous.  Hindwings  with 
termen  rounded  at  apex,  thence  nearly  straight ;  colour  and 
markings  as  forewings. 

Abundantly  distinct  from  any  of  the  varieties  of  I.  apicata ^ 
Gn. 

Type  in  Coll.,  Turner. 
Q..  Nambour  ;  one  specimen. 

Idiodes  loxosticha,  n.  sp. 

( JAJXOstichoii,  with  oblique  line.) 
Female,  42  mm.  Head  fuscous,  with  purplish  reflections ; 

face  and  palpi  dark-fuscous.  Antennae  pale  ochreous,  towards 
apex  greyish.  Thorax  and  abdomen  fuscous,  with  purplish 
reflections;  apex  of  abdomen  pale  ochreous.  Legs  fuscous. 
Forewings  triangular,  costa  straight,  slightly  arched  near  base 
and  apex,  apex  acute,  termen  straight,  sinuate  beneath  apex, 
oblique;  10  arising  from  7,  anastomosing  with  8  and  9,  11 
anastomosing  first  with  12  then  with  10  ;  fuscous  with  dull 
purplish  reflections ;  costal  edge  ochreous ;  a  faintly  darker 
transverse  line  at  \,  and  a  faint  discal  dot  before  middle.  An 
oblique  ochreous-fuscous  line  from  apex  to  |  dorsum  ;  cilia 
fuscous.  Hindwings  with  termen  evenly  bowed  ;  as  forewings 
but  with  the  line  transverse  and  before  middle. 

Type  in  Coll.,  Turner. 
N.Q.,  Kuranda,  in  May  ;  one  specimen  received  from  Mr. 

F.  P.  Dodd. 
Nycterephes,  nov. 

( Nyrferephes,  dark,  gloomy.) 

Face  rounded,  strongly  prominent.  Tongue  well-develop- 
■ed.  Palpi  rather  short,  sub-ascending,  shortly  rough-scaled ; 
terminal  joint  very  short,  obtuse.  Antennae  in  male  bipecti- 
nated  almost  to  apex.    Thorax  with  a  strong  posterior  crest ; 
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hairy  beneath.  Abdomen  smooth.  Femora  not  hairy.  An- 
terior tibige  with  a  posterior  tuft  of  hairs  from  base.  Posterior 

tibiae  with  two  pairs  of  spurs.  Forewings  in  male  without 
fovea  ;  vein  2  from  |,  3  from  before  angle,  7,  8,  9,  10  stalked, 
11  connected  by  a  bar  with  12  and  with  8,  9,  10.  Hindwings 
with  3  and  4  separate,  6  and  7  separate,  8  closely  approxi- 

mated to  basal  half  of  cell. 

Nycterephes  coeacopa,  n.  sp. 

(Coraco'pos,  raven-black.) 
Male,  35  mm.  Head,  palpi,  and  thorax  black.  Antennse 

pale-fuscous,  towards  base  black  ;  pectinations  in  male  6.  Ab- 
domen grey-whitish.  Legs  dark-fuscous  ;  tarsi  with  whitish 

annulations;  femora  and  posterior  tibise  whitish  with  dark- 
fuscous  annulations.  Forewings  triangular,  costa  slightly 
arched,  apex  rounded,  termen  bowed,  slightly  oblique  :  black- 

ish, with  obscure  black  markings  :  a  dentate  transverse  line 
at  ̂  ;  a  rather  large  suffused  discal  spot  beneath  mid-costa  ;  a 
dentate  line  from  |  costa  to  §  dorsum,  outwardly  curved  in 
disc  ;  cilia  blackish.  Hindwings  with  termen  rounded  ;  whit- 

ish ;  towards  termen  and  dorsum  suffused  with  blackish  ;  a 
blackish  discal  dot,  and  dentate  line  from  tornus  not  reaching 
costa. 

Type  in  Coll..  Li/ell. 
W.A.,  Bridgetown,  in  April :  one  specimen. 

Family  CASTNIAD^. 
Synemon  phaeoptila,  n.  sp. 

( Flialopfilos,  dusky-winged.) 
Male,  32-36  mm.  Head,  thorax,  and  abdomen  fuscous. 

Palpi  whitish,  apices  ochreous.  Antennae  dark-fuscous,  nar- 
rowly annulated  with  whitish ;  clubs  dark-fuscous.  Legs 

ochreous  ;  posterior  pair  whitish.  Forewings  triangular,  costa 
moderately  and  evenly  arched,  apex  rounded,  termen  round- 

ed, slightly  oblique  ;  fuscous  ;  costal  edge  narrowly  whitish,  be- 
coming ochreous  towards  base ;  a  median  line  of  whitish-ochre- 

ous  somewhat  lustrous  scales  from  along  lower  edge  of  cell,  ex- 
panding into  a  broader  suffusion  beyond  cell ;  a  whitish  discal 

spot  on  end  of  cell  ;  cilia  fuscous,  bases  mixed  with  whitish  ; 
apices  paler.  Hindwings  with  termen  rounded  :  fuscous  ;  cilia 
fuscous,  apices  paler.  Underside  of  forewings  bright  brownish- 
ochreous  becoming  whitish-ochreous  towards  costa  :  a  large  fus- 

cous basal  blotch,  not  reaching  costa,  extending  almost  to  tor- 
nus ;  a  fuscous  post-median  spot :  three  small  fuscous  sub- 

apical  spots  preceded  by  three  whitish  spots.  Of  hindwings 
fuscous  ;    costa  narrowly  and  dorsum  broadly  shining  grey- 
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whitish,  a  iiiedian,  two  po.st-niodian,  and  a  UMiniiial  series  of 
spots  of  the  same  colour. 

Female,  34-36  mm.  As  mah\  witJi  following 
exceptions :  Forewings  beneath  wit  hout  basal  l)lot,cli  ; 
post-median  spot  whitish.  Ilindwings  above  bright 
brownish-ochreous ;  towards  base  suffused  witli  fus- 

cous;  a  post-median  series  of  dark-fuscous  spots,  three 
towards  costa,  and  two  larger  median  ;  bases  of  cilia  dark- 
fuscous,  apices  paler  and  mixed  with  whitish.  Underside  of 
Ilindwings  whitish-ochreous  ;  a  fuscous  ante-median  spot,  con- 

fluent with  an  irregular  median  fuscous  band  :  an  interrupted 
sub-terminal  fuscous  fascia :  fuscous  markings  edged  with 
ochreous  :  base  and  dorsum  suffused  with  grey-whitish  :  cilia 
bases  dark-fuscous,  middle  whitish,  apices  pale  fuscous. 

Type  in  Coll.,  Tunwr. 
N.Q.,  Kuranda,  in  January  and  February  :  seven  speci- 

mens received  from  Mr.  F.  P.  Dodd. 

Family  ZYGAENTD^. 
Onceropyga,  nov. 

( Onceropugos,  with  swollen  rump.) 

Face  forming  a  smooth  rounded  projection.    Palpi  slen- 
der, minute,  porrect.    Antennae  in  both  sexes  thickened  and 

moderately  pectinated  to  apex.  Posterior  tibiae  without  middle 
spurs.    Forewings  with  all  veins  present,  7  and  8  stalked. 
Hindwdngs  with  all  veins  present,  3  and  4  connate,  6  and  7 
separate. 

One  of  the  Procris  group.  It  agrees  with  Homophylotifi , 
Turn.,  in  neuration,  but  differs  from  it  in  the  short  palpi  and 
antennae  pectinated  to  apex. 

Onceropyga  anelia,  n.  sp. 

( Anelios,  sombre.) 
Female,  15-16  mm.  Head,  antennae,  thorax,  and  legs 

dark-fuscous.  Palpi  whitish.  Abdomen  dark-fuscous ;  tuft 
similar  with  metallic  green  reflections.  Forewings  elongate- 
triangular,  costa  scarcely  arched,  apex  rounded,  tiermen 
obliquely  rounded  ;  dark-fuscous  irrorated  with  grey- whitish 
scales,  which  form  indistinct  transverse  bands  at  beyond 
middle,  and  before  termen :  cilia  dark-fuscous.  Hindwinp-^ 
with  termen  rounded  :  blackish,  thinly  scaled  :  cilia  blackish. 

Type  in  Coll.,  Turner. 
Q.,  Toowoomba,  in  April :  two  specimens. 

POLLANISUS. 

PoUanisus,  Wlk.,  Brit.  Mus.  Cat.  i.,  p.  114. 

Mr.  Meyrick  (P.L.S.N.S.W.,  1886,  p.  790)    divides  the 
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genus  Procris  into  two  sections.  These  are,  I  think,  better 
regarded  as  distinct  genera.  The  first  section  in  whicli  vein  4 
of  the  hindwings  is  present  contains  only  one  Australian 
species,  dolens,  Wlk.,  which  appears  to  be  a  true  Procris.  The 
second  section  has  vein  4  of  the  hindwings  absent,  and  in- 

cludes all  the  remaining  Australian  species,  for  which  Wal- 

ker's generic  name  should  be  adopted. 
The  Australian  genera  may  be  thus  tabulated  :  — 
A.  Forewings  with  8  and  9  stalked    ...  Monoschalis. 
AA.  Forewings  with  8  and  9  separate. 

B.  Forewings  with  7  and  8  stalked. 
C.  Male    antennae    with    apical  i 

simple,        female  antennse 
simple    Homophylotis. 

CC.  Antennse  of  both  sexes  pecti- 
nated to  apex    Onceropyga. 

BB.   Forewings  with    all  veins  sepa- rate. 
C.  Hindwings  with  vein  6  absent  ...  Hestiochora. 
CC.  Hindwings  with  vein  6  present. 

D.   Hindwings  with   vein   4  ab- 
sent   Pollanisus. 

DD.  Hindwings   with    all  veins 
present    ...  Procris. 

Family  LIMACODID^. 
Nervicompressa. 

Nervicorti'pressa,  Baker,  Nov.  Zool.,  1904,  p.  389. 
This  genus,  of  which  Mr.  Bethune-Baker  describes  six 

species  from  New  Guinea,  is  remarkable  for  the  peculiarly  dis- 
torted neuration  of  the  forewings.    AVhether  it  is  correctly 

referred  to  this  family  I  cannot  determine,  as  I  have  been  un- 
able in  my  solitary  example  to  ascertain  whether  there  are 

two  internal  veins  in  the  forewing. 

Nervicompressa  dubia. 

N ervicompressa  dubia,  Baker,  Nov.  Zool.,  1904,  p.  391, 
pi.  iv.,  f.  19. 

N.Q.,  Kuranda,  in  May  :  one  bred  male,  in  perfect  con- 
dition, received  from  Mr.  F.  P.  Dodd. 

MOMOPOLA. 

Momopola,  Meyr.,  Tr.R.S.S.A.,  1891,  p.  190. 
Tetraphleps,  Hmps.,  Moths  Ind.  1,  p.  383. 
In  my  tabulation  (Tr.R.S.S.A.,  1904,  p.  240)  these  names 

were  intended  to  be  bracketed  opposite  the  initial  "D." 
Momopola  loxogramma. 

Parasa  loxogrartima,  Turn.,  Tr.R.S.S.A.,  1902,  p.  193. 
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llaxiug  had  oci-asioii  (o  rc-exanii lU'  (he  Ivpc  I  lind  1 
have  phiced  it  wrongly.  Vein  10  is  shortly  stalked  with  7, 
8,  9,  and  the  anteniuie  are  jiectinated  to  apices,  though  the 
pectinations  are  very  short  in  the  terminal  half. 

BlUTHAMA  HAPLOPIS,  n.  Sp. 

{JI((l)lop/{<,  of  simple  appearance.) 

Male,  16-19  mm.  Female,  26  mm.  Head,  palpi,  anten- 
na?, thorax,  abdomen,  and  legs  pale  ochreous-brown.  Fore- 

wings  shortly  triangular,  costa  rather  stiongly  arched,  apex 
rounded,  termen  obliquely  rounded;  pale  ochreous-brown; 
a  darker  brown  line  from  mid-costa,  bent  inwards  beneath 
cell,  to  -f  dorsum;  obsolete  in  female;  a  second  finer  line 
from  I  costa  evenly  curved  outwards  to  tornus,  in  female 
followed  in  upper  part  by  a  pale  line ;  cila  concolorous.  Hind- 
wings  with  termen  strongly  rounded;  rather  paler  than  fore- 
wings;  cilia  as  forewings. 

Type  in  Coll.,  Tunu^r. 
N.Q.,  Kuranda,  in  October;  five  specimens:  4  male,  1 

female,  received  from  Mr.  F.  P.  Dodd. 

BiRTHAMA  DELOCHOSSA,  n.  Sp. 

( Delocrossos,  plainly  edged.) 

Male,  20  mm.  Head,  palpi,  thorax,  and  abdo- 
men fuscous;  antennae  ochreous-fuscous.  Legs  fus- 

cous ;  tarsi  annulated  with  wliitish-ochreous.  Forewings 
shortly  triangular;  costa  straight,  gently  rounded  towards 
apex,  apex  rounded,  termen  obliquely  rounded;  deep  fus- 

cous-brown; a  transverse  whitish  line  at  base;  a  fine  whitish 
sub-terminal  line,  preceded  by  a  whitish  dot  in  disc;  ter- 

men dark-grey;  cilia  grey,  with  faint  basal  median  and 
apical  whitish  lines.  Hindwings  with  termen  rounded ;  dark- 
grey;  cilia  as  forewings. 

Type  in  Coll.,  Turner. 
N.Q.,  Kuranda,  in  March;  one  specimen  received  from 

Mr.  F.  P.  Dodd. 

Family,  ZEUZERID^. 
Xyleutis  eremonoma,  n.  sp. 

(Eremonomos,  dwelling  in  the  desert.) 

Male,  34-44  mm.      Head  and  palpi  brownish-ochreous. 
Antennae  white,  pectinations  fuscous.    Thorax  and  abdomen 
whitish,  suffused  wdth  brownish-ochreous.       Legs  ochreous- 
whitish ;  tarsi  dark-fuscous,  with  whitish  annulations.  Fore- 

wings clear  white,  with    numerous    dark-fuscous  spots  and 
strigulse;     costa    with  numerous  spots  from  base  to  apex; 
nearly  touching  or  partly  confluent  with  these  a  sub-costal 
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series  of  spots;  some  small  spots  in  cell;  many  narrow  trans- 
verse strigulae,  more  or  less  elongate,  in  dorsal  and  post- 

median  areas;  cilia  white,  obscurely  barred,  with  pale  fus- 
cous. Hindwings  whitish ;  post-median  area  with  numerous 

closely-set  and  partly  confluent  fuscous  strigulse;  cilia  white 
barred  with  fuscous. 

Type  in  Coll.,  Turner. 
Q.,  Cunnamulla  (300  miles  from  coast) ;  five  specimens. 

Family,  TINEID^. 

Sub-family,  XYLORYCTIN^. 
Cryptophasa  xylomima,  n.  sp. 

( Xylomimos,  imitating  a  stick.) 

Male,  female,  44-50  mm.  Head  pale  ochreous.  Palpi 
pale  ochreous;  some  fuscous  irroration  on  outer  surface  of 
second  joint  towards  base.  Antennae  pale-ochreous ;  pectina- 

tions in  male  2.  Thorax  whitish,  with  a  few  dark-fuscous 
scales;  tegulse  anteriorly  pale-ochreous,  posteriorly  dark- 
fuscous,  apices  ochreous-brown.  Abdomen  pale  ochreous; 
dorsum  of  third  segment,  bright  ochreous.  Legs  pale-ochre- 

ous; middle  and  posterior  tarsi  fuscous.  Forewings  elongate- 
oblong,  costa  gently  arched  towards  base,  thence  straight, 
apex  rounded,  termen  nearly  straight,  not  oblique;  whitish, 
costal  third  suffused  with  ochreous-grey,  with  sparse  general 
irroration  of  blackish  scales ;  a  transverse  discal  blackish 
mark  before  | ;  a  terminal  series  of  dark-fuscous  dots ;  cilia 
whitish.  Hindwings  with  termen  gently  rounded ;  pale-ochre- 

ous; cilia  pale-ochreous. 
Type  in  Coll.,  Turner. 
N.Q.,  Mulgrave  River,  near  Cairns;  one  specimen.  Kur- 

anda,  in  December ;  two  specimens  received  from  Mr.  F.  P. 
Dodd. 

Cryptophasa  porphyritis,  n.  sp. 

( F or "phy rites,  purple.) 

Male,  46  mm.  Head  and  palpi  white.  Antennae  fus- 
cous; pectinations  in  male  rather  short  (H).  Thorax  white, 

with  a  posterior  and  two  lateral  purple-fuscous  spots.  Abdo- 
men dark-fuscous.  Legs  fuscous,  mixed  with  white.  Fore- 

wings  elongate-oblong,  costa  very  slightly  arched,  apex  rect- 
angular, termen  slightly  rounded,  slightly  opaque;  pale 

purple  irrorated  with  reddish-brown,  whitish,  and  a  few 
blackish  scales;  costa  from  base  to  middle  fuscous;  base 
from  beneath  costa  and  along  dorsum  to  \  broadly  white; 
a  blackish  discal  dot  beyond  middle;  a  triangular  white  spot 
on  costa  at  |,  succeeded  by  two  minute  white  dots  before 
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apex;  a  sub-leriniiial  line  of  blackisli  dols  out  lined  by  red- 
dish-brown; a  terminal  series  of  reddisli-brown  dots;  cilia 

pale  purplisli,  a  basal  line  of  reddish-brown  interrupted  by 
white.  llindwings  dark-fuscous;  cilia  fuscous,  with  some 
whitish  scales,  which  are  absent  towards  apex  and  torn  us. 

Type  in  Coll.,  Walsivgham . 
N.Q.,  Kuranda,  in  January ;  one  specimen  received  from 

Mr.  F.  P.  Dodd. 

CrYPTOPHASA  ARGYillAS,  n.  Sp. 

(A  rguros,  silver.) 
Female,  60  mm.  Head  ochreous;  face  ochreous,  whitish 

in  centre.  Palpi  dark-fuscous,  with  some  pale  ochreous 
scales;  posteriorly  pale  ochreous.  Antennae  pale-grey;  pec- 

tinations in  male  moderate  (3J).  Thorax  silvery-white; 
tegulae  pale-ochreous ;  patagia  forming  loose  spreading  hair- 

like tufts,  pale  ochreous,  mixed  with  fuscous.  Abdomen 
dark-fuscous;  first  and  second  segments  pale  ochreous;  third 
segment  suffused  with  reddish-ochreous ;  terminal  segment 
ochreous.  Legs  dark-fuscous;  coxae,  small  posterior  tufts 
on  anterior  tibiae,  and  obscure  tarsal  annulations  ochreous. 

Forewings  elongate-oblong,  costa  gently  arched,  apex  round- 
ed, termen  rounded,  scarcely  oblique ;  shining  silvery  w'hite ; 

a  dark-fuscous  line  along  costal  and  terminal  edge,  broader 
on  latter;  cilia  whitish-ochreous.  Hindwings  ochreous-whit- 
ish-grey;  terminal  edge  fuscous;  cilia  pale  ochreous,  with  a 
basal  fuscous  line. 

Type  in  Coll.,  Walsingham. 
N.Q.,  Kuranda,  in  January;  one  female  and  a  muti- 

lated male  received  from  Mr.  F.  P.  Dodd. 

Cryptophasa  pellopis,  n.  sp. 
(Pellopis,  dusky.) 

Male,  32  mm.  Head  whitish.  Palpi  whitish;  external 
surface  of  second  joint  fuscous  except  at  apex.  Antennse 
whitish-grey;  pectinations  in  male  3.  Thorax  w^iitisli,  with 
some  fuscous  scales.  Abdomen  fuscous;  dorsum  of  third  seg- 

ment ochreous.  Legs  fuscous;  tarsi  annulated  with  whitish. 
Forewings  oblong,  costa  gently  arched,  apex  rounded,  ter- 

men obliquely  rounded ;  whitish  closely  irrorated  with  browai- 
ish  and  dark-fuscous;  a  blackish  suffusion  on  base  of  costa 
prolonged  as  a  blotch,  reaching  fold  at  -i,  and  connected 
beneath  costa  wdth  a  roundish,  blackish,  sub-apical  spot;  a 
discal  spot  before  |  is  also  connected  with  this  suffusion ;  a 
pale  fuscous  terminal  line;  cilia  fuscous,  bases  whitish,  con- 

taining an  interrupted  dark-fuscous  line  at  J.  Hindwings 
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with  termen  rounded;  dark-fuscous;  cilia  pale  fuscous,  with a  darker  line  at  i. 

Type  in  Coll.,  Turner. 
Q.,  Nanango,  in  January,  one  specimen. 

SCIEROPEPLA  MONOIDES,   n.  Sp. 
( Monof  ichs,  simple.) 

Female,  20  mm.  Head,  palpi,  antennae,  thorax,  and 
abdomen  dark-grey.  Legs  dark-grey;  posterior  pair  whitish. 
Forewings  narrow-elongate,  costa  moderately  arched,  apex 
tolerably  acute,  termen  very  obliquely  rounded ;  uniformly 
dark-grey;  cilia  dark-grey.  Hindwings  with  termen  gently 
rounded ;  pale  grey ;  cilia  pale  grey. 

Type  in  Coll.,  LyeU. 
W.A.,  Bridgetown,  in  April;  two  specimens. 

Phylomictis  eclecta,  n.  sp. 
(  Eklektos,  picked  out.) 

Male,  18  mm.  Head  and  thorax  whitish-grey.  Palpi 
whitish,  mixed  with  fuscous.  Antennae  w^hitish,  towards 
apices  grey;  ciliations  in  male  rather  long  (2|).  Legs  white; 
anterior  and  middle  tibiae  mixed  with  fuscous;  tarsi  fuscous 
with  white  annulations.  Forewings  v/ith  a  large  fovea  on 
under-side  between  veins  10  and  11,  which  are  distorted; 
white  finely  irrorated  with  grey ;  a  large  oval  grey  spot  on 
dorsum  at  J;  cilia  white,  bases  laarred  with  grey.  Hindwings 
with  termen  gently  rounded,  slightly  sinuate;  grey;  cilia 
grey. 

Type  in  Coll.,  Turner. 
Q.,  Burpengary,  near  Brisbane,  in  August;  one  speci- 

men. 
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Notes  on  South  Australian  Marine  Mollusca,  with 
Descriptions  of  New  Species.   Part  mi. 

By  Jos.  C.  Verco,  (l.oiul.),  F.K.C.S.  (Eng.),  etc. 

[Read  May  1,  190G.] 
Plate  IV. 

Cingulina  spina,  Crosse  and  Fisdiei-. 
Turritella  spina,  Crosse  and  Fischer,  Journ.  de  Conch  18G4, 

p.  347;  1865,  p.  44,  t.  S,  figs.  12-14,  type  locality,  St.  Vincent 
Gulf;  Aclis  tristriata,  Ten.  Woods,  Proc.  Roy.  Soc.  Tasm.,  1877, 
p.  150;  type  locality,  N.W.  Coast,  Tasmania  ;  No.  220,  Handlist 
of  Aquatic  Moll,  of  S.  Anst.,  Adcock,  1893. 

Ibis  species  varies  greatly.  It  may  be  very  attenuate,  or 
comparatively  wide;  uniformly  subulate  or  posteriorly  spin- 

dle-shaped; have  valid  or  obsolete  axial  strise;  a  smooth  base, 
or  with  numerous  sublenticular  spiral  grooves,  or  two  slight 
spiral  undulations.  The  last  whorl  may  be  very  ventricose. 
A  more  or  less  valid  lira  may  lie  in  the  suture.  The  cinguli 
are  usually  nearly  equal,  but  the  central  one  may  be  more 
developed,  and  the  suture  be  wide  and  deep  and  distinct. 

Cingulina  diaphana,  spec.  nov.    PL  iv.,  fig.  11. 
Shell  thin,  diaphanous.  Protoconch  asymmetrical 

smooth.  Whorls  exclusive  of  this  six,  medially  carinate, 
with  seven  valid  spiral  lirse,  equally  distant  on  the  penulti- 

mate, scabrous  from  microscopic  accremental  striae,  obliquely 
receding  from  the  suture.  Suture  well  marked,  slightly 
channelled.  Body-whorl  with  a  stouter  lira  at  the  periphery, 
and  a  deeper  sulcus  below  it,  and  seven  basal  Urge  less  valid 
than  those  above,  base  sloping.  Aperture  fusiformly  lozenge- 
shaped,  slightly  contracted  behind,  and  narrowly  effuse  in 
front.  Outer-lip  simple.  Columella  slightly  convex  pos- 

teriorly uniformly  concave  throughout  the  anterior  three- 
fourths;  inner-lip  complete. 

Length,  2*1  mm.;  breadth,  '7  mm.;  aperture,  "6  mm. 
Hah. — Henley  Beach,  one  example  in  the  late  Prof. 

Tate's  collection,  labelled  "Mathilda  fagodvla."  One  other 
specimen  dredged  in  deep  water  St.  Vincent  Gulf. 

Scala  aculeata,  Sowerby,  jun. 
Scalaria  aculeata,  Sowerby,  Proc.  Zool.  Soc.  Lond.,  1844,  p. 

12;  Thes.  Conch.,  vol.  i.,  p.  86,  sp.  13,  pi.  xxxii.,  figs.  35,  36,  37, 
1847;  Tryon,  Man.  Conch.,  vol.  ix.,  p.  63,  pi.  xiu.,  figs.  90,  91, 
1887;  No.  192,  Handlist  of  Aquatic  Moll,  of  S.  Aust.,  1893:  S. 
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aculeata,  Lamarck,  1819;  in  Tate  and  May's  Tasmanian  Census, Proc.  Lin.  Soc.  of  N.S.W.,  1901,  pt.  3,  p.  379. 

It  ranges  alive  from  the  shore  (Henley  Beach,  ''with  a 
purple  mucus,"  A.  Zietz),  to  12  fathoms  Porpoise  Head,  and 
22  fathoms  Backstairs  Passage;  and  dead  in  perfect  condi- 

tion in  104  fathoms  35  miles  S.W.  of  Neptune  Islands. 

Scala  jukesiana,  Forbes. 

Scalaria  jukesiana,  Forbes,  appendix  to  Voy.  of  "Rattle- 
snake," vol.  ii.,  p.  383,  t.  3,  f.  7,  1852;  Tryon,  Man.  Conch.,  vol. ix.,  p.  66,  pi.  xiv.,  f.  20,  1887;  No.  194,  Handlist  of  Aq.  Moll., 

Adcock,  1893.  Scalaria^  delicatula,  Crosse  and  Fischer,  Journ.  de 
Conch.,  1864,  p.  347;  1865,  p.  42,  t.  3,  f.  9,  10;  type  locality,  St. 
Vincent  Gulf,  S.  Aust. ;  Tryon,  Man.  Conch  ix.,  p.  69,  pi.  14,  f. 
39,  1887;  habitat.  New  Caledonia. 

Tryon  defines  it  as  '"very  minutely  spirally  striated,"  but 
Crosse  says  "the  intervals  between  the  ribs  are  smooth."  No 
fine  spiral  lines  could  be  detected  by  me  on  the  two  shells  in 

the  British  Museum,  labelled  "S.  delicatula,  Cr.  and  F.,  S. 
Aust.,  G.  F.  Angas,"  on  the  back  of  the  tablet  being  "S. 
Aust.  and  New  Zealand.  Type." 

Pritchard  and  Gatliff ,  in  Cat.  of  Marine  Shells  of  Victoria, 
Proc.  Roy.  Soc.  of  Vict.,  1900,  vol.  xiii.  (N.S.)  pt.  i.,  p,  143, 
give  S.  con  SOTS,  Crosse  and  Fischer,  Journ.  de  Conch.,  1864, 
p.  347;  1865,  p.  43,  pi.  iii.,  f.  11,  12,  as  a  synonym;  but  the 
type  shell  in  the  Brit.  Mus.  shows  a  well-marked  peripheral 
keel,  which  none  of  our  S.  Australian  S.  jukesiana  possesses, 

Scala  friabilis,  Sowerby,  jun. 
Scalaria  friahUis.  Sow.,  Proc.  Zool.  Soc,  Loud,  1844,  p.  27; 

Thes.  Conch.,  vol.  i.,  p.  95,  sp.  47,  pi.  xxxiii.,  f.  47,  1847;  Tryon, 
Man.  Conch.,  vol.  9,  p.  61,  f.  75,  1887;  No.  193,  Handlist  Aq. 
Moll.,  Adcock,  1893. 

On  the  tablet  in  the  Brit.  Mus.  is  "Swan  River,  Austra- 
lia, on  the  sands,  unique.  Dr.  Collie,  type."  Our  shells  are 

identical  with  this;  but  one  measures  22  mm.,  i.e.,  6  mm. 
longer  than  the  type.  Porpoise  Head,  12  fathoms,  2  recent, 
2  dead  :  Backstairs  Passage,  20  fathoms,  1  recent. 

Scala  rubrolineata,  Sowerby,  jun. 
Scalaria  rubrolineata,  Sow.,  The.s.  Conch.,  vol.  i.,  p.  91,  sp. 

33,  pi.  xxxiv.,  f.  83,  84,  1847;  Tryon,  Man.  Conch.,  vol.  ix.,  p. 
60,  pi.  xii.,  f.  82-83,  1887. 

This  species,  misidentified,  was  listed  in  Handlist  of  Aq. 
Moll,  of  S.  Aust.,  Adcock,  1893,  as  No.  195,  S.  imperialis,  Sby. 
It  is  very  rare.  The  Levens  Beach,  Spencer  Gulf  (W.  T.  Bed- 
nall)  :  St.  Vincent  Gulf  (D.  J.  Adcock). 
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Scala  zelebori,  Dimkci-. 
Scdiaria  zrlrhori,  Duiikei-,  VorliaiuU.  Zool.  Rol..  Cicscll., 

Wien,  1866,  vol.  xvi.,  p.  912.  Scdlarin  zelrbori,  Kiaiiejifold, 
Reise,  Fregatte  Novara,  vol.  ii.,  pt.  3,  p.  7,  t.  i.,  f.  6,  1868- 
Tiyon,  Man.  Couch.,  vol.  ix.,  p.  78,  pi.  15,  f.  75,  1887;  Fland- 
list  of  Aq.  MoU.  of  S.  Aust.,  Adcock,  1893,  No.  199. 

This  is  recorded  for  S.  Aust.  by  Tate,  from  a  single  in- 
dividual given  to  him  by  Mr.  PuUeine,  from  Encounter  Bay. 

No  other  collector  has  taken  it,  nor  has  it  been  found  in  Tas- 
mania or  Victoria.    Probably  it  does  not  occur  here. 

Scala  platypleura,  spec.  nov.    Pi.  i\-.,  fig.  (). 
Shell  moderately  solid,  whorls  8,  increasing  rapidly. 

Protoconch  two  whorls,  smooth,  convex.  Whorls  well  round- 
ed. Suture  deep,  simple.  Varices  running  forward  below, 

solid,  rather  low,  doubly  flanged  so  that  a  free  edge  projects 
slightly  on  either  side,  edges  minutely  cut,  surface  sliglitly  ir- 

regular, subangular  below  the  suture,  15  on  the  body-whorl. 
Aperture  roundly  quadrate,  with  an  oblique  gutter  at  the 
base  of  the  columella. 

Sculpttcre. — Obsolete  subdistant  spiral  incisions  mount- 
ing the  varices. 

Length,  5  mm.  ;  spine,  2*6  mm.  ;  width,  2*3  mm. 
Hab. — Backstairs  Passage  22  fathoms,  2  dead.  Type  in 

Dr.  Verco's  collection. 
The  second  shell  is  rather  thinner,  and  its  varices  are 

not  quite  so  solid. 
Diagnosis. — From  S.  zelebori,  Frnfd.,  its  nearest  ally,  it  is 

distinguished  by  more  numerous  varices,  and  its  incisions, 
which  are  quite  different  from  the  more  distant  spiral  lirae  of 
the  N.Z.  form.  It  differs  from  S.  jukesiana,  Forbes,  in  the 
more  rapid  increase  of  its  whorls,  its  fewer  and  much  more 
solid  varices,  which  also  run  forward  and  downwards  instead 
of  backward. 

Scala  acanthopleura,  spec.  nov.  PI.  iv.,  fig.  8. 

Shell  rather  solid,  whorls  8,  rapidly  increasing.  Proto- 
conch conical,  smooth,  sharp,  3  whorls,  homostrophe.  Varices 

solid,  half  the  width  of  the  interspaces,  numerous,  20  on  the 
body-whorl,  tuberculate,  4  tubercles  or  prickles  on  the  penul- 

timate, 7  on  the  body-whorl,  microscopically  axially  striate. 
Interstices  very  minutely  closely  spirally  Urate,  lirge  mount- 

ing the  varices.  Aperture  round,  with  a  shallow  gutter  at 
the  junction  of  the  basal  lip  and  the  columella,  which  is  thus 
slightly  twisted  and  toothed.  The  varices  wind  round  the 
columella  as  7  oblique  plaits  ceasing  at  the  inner  lip,  which 
here  is  thin  and  erect. 
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Length,  4*1  mm.;  spire,  2-6  mm.;  width,  2*6  mm. 
Hah.— 104:  fathoms,  35  miles  S.W.  of  Neptune  Islands, 5  dead. 

Type  in  Dr.  Verco's  collection. 

Scala  crassilabrum,  8owerby,  jun. 
Scalaria   crassilahrum,    Sow.,  jim.,  Thes.  Conch.,  vol.  i  p 

105,  p.  87,  pi.  XXXV.,  figs.  115,  116,  1847;    Tryon,  Man.  Conch., 
vol.  ix.,  p.  82,  pi.  17,  f.  32,  1887. 

The  localities  given  are  the  Philippines  and  Central 
America,  and,  though  the  regions  are  remote,  our  shell 
answers  to  the  description  and  figures.  Dredged  in  deep  water, 
St.  Vincent  Gulf.  One  example,  measuring  12 '75  mm.  by  3*5 mm. 

Scala  granosa,  Quoy. 
Turritella  granosa,  Quoy,  Zool.  Voy.  Astrolabe,  vol.  iii.,  p. 

138,  t.  55,  f.  29,  30;  Scalaria  qranulosa,  Quoy,  Tryon,  Man. 
Conch.,  vol.  ix.,  p.  80,  pi.  xvi.,  f.  11,  1887;  No.  198,  Handlist  of 
Aq.  Moll,  of  S.  Aiist.,  Adcock,  1893;  Scalaria  hallinensis,  E.  A. 
Smith,  Ann.  Mag.  Nat.  Hist.  (6),  vii.,  1891,  p.  139,  only  a  smooth 
form,  teste  Hedley,  Proc.  Lin.  Soc.  N.S.W.,  1901,  pt.  iv.,  p.  701, 
pi.  xxxi.,  f.  21. 

Taken  alive  at  Encounter  Bay,  in  crevices  of  rocks  (Dr. 
Perks).  It  must  be  a  very  littoral  species,  as  no  example  has 
been  dredged  by  me. 

Scala  australis,  Lamarck. 
Scalaria  australis,  Lam.  Anim.  s.  Vert.,  2nd  edit.,  vol.  vi., 

p.  228,  sp.  6,  1843;  Delessert  Recueil,  t.  33,  f.  11:  Thes.  Conch., 
p.  103,  sp.  82,  pi.  XXXV.,  f.  135,  1847;  Tryon  Man.  Conch.,  vol. 
ix.,  p.  76,  pi.  xvi.,  f.  90,  1887;  No.  197  Handhst  of  Aq.  Moll, 
of  S.  Aust.,  Adcock.  Hah.  "the  Seas  of  New  Holland."— M.  Mac- 
leay." 

Taken  alive  on  the  beach  at  Corny  Point,  Spencer  Gulf 
(Dr.  Perks),  and  Middleton  (D.  J.  Adcock).  It  must  be  very 
limited  in  its  range  as  regards  depth,  for  I  have  not  taken 
a  single  individual  alive  or  dead  by  dredging. 

Scala  consors,  Crosse  and  Fischer. 
Scalaria  consors,  Crosse  and  Fischer,  Journ.  de  Conch., 

vol.  xii.,  1864,  p.  347;  xiii.,  1865,  p.  43,  pi.  3,  figs.  11,  12;  Tryon, 
Man.  Conch.,  vol.  ix.,  p.  74,  pi.  13,  f.  11,  1887;  No.  196,  Hand- 

list of  Aq.  Moll,  of  S.  Aust.,  Adcock,  1893.  Type  locality,  St. 
Vincent  Gulf,  S.  Aust. 

In  the  Brit.  Mus.  the  tablet  has  on  its  face,  "S.  consors, 
Cr.  and  Fischer,  Ceylon,  G.  F.  Angas,  '  and  on  its  back,  "Type." 
It  has  a  peripheral  keel.  Mr.  J.  C.  Melville  cites  it  from 
Bombay,  and  refers  it  to  fevplexa,  Pease.  I  have  a  note  with- 

out any  reference.  "Angas  sent  shells  from  S.  Aust.  to 
Crosse,  for  description,  and  among  them  were  S.  delicatula 
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and  S.  roNsors,  t  licii-  liabitat  bcMii^  iijivon  as  St .  Vincent  Oulf  ; 
and  llien  sent  tlio  iypv  of  S.  ronsors  U)  (li.o  l^rit.  Miis.  as  from 

Covlon/'  No  sliell  answering  to  its  description  lias  been  found in  8.  A  list. 

Scala  valida,  sjfec.  nov.    V\.  iv.,  fio-.  7. 
Shell  elongate,  imperforate,  9  whorls.  Protoconcli  con- 

spicuous, subnianiniillate,  1 J  whorls,  at  first  smooth,  then  with 
gradually  developing  axial  costae  ;  it  ends  abruptly  with  a 
faintly  averted  edge,  and  is  followed  by  spirally  striated 
sculpture.  Spire-wlioris  uniformly  convex.  Suture  deep, 
subcanaliculate.  Body-whorl  convex,  with  a  bold,  square, 
subtuberculate  peripheral  rib  ;  base  somewhat  concave.  Aper- 

ture slightly  oblique,  roundly  oval,  faintly  flattened  anteri- 
orly :  border  well  defined,  smooth,  and  flat ;  at  the  base  its 

outer  margin  is  not  curved,  but  straight.  Varices  12, 
slightly  advanced  at  the  upper  suture. 

Scidpfure. — Axial  ribs,  18  in  the  body-whorl,  about  as 
wide  as  the  interspaces,  prominent,  round,  tapering  at  each 
end,  terminating  at  the  peripheral  rib,  which  widens  to  meet 
them,  and  so  becomes  undulatingly  tuberculate.  Spiral  lirae 
12  on  the  body- whorl  above  the  periphery  crossing  the  costae 
and  extending  to  the  aperture:  7  spiral  lirae  on  the  base  in- 

creasing in  width  towards  the  axis.  The  interstices  between 
all  lirae  spiral  and  basal  and  the  edges  of  the  peripheral  rib  are 
punctate. 

Ornamenf. — The  shell  is  whitish.  Three  obscure  spiral 
light-brown  bands,  one  tinging  the  peripheral  rib,  one  just 
below  the  centre  of  the  whorls,  and  one  midway  between  this 
and  the  upper  suture.  The  last  band  is  chiefly  represe«ited 
by  a  small  brown  blotch  on  the  rib  behind  each  variceal  costa. 

Length,  6'4  mm.  :  spire,  2*7  mm.  ;  aperture,  including  the 
rim,  1*6  mm.  ;  width,  2*3  mm. 

Hah. — Backstairs  Passage,  deep  water,  6  recent,  none 
alive. 

Type  in  Dr.  Verco's  collection. 
Variations. — The  spiral  lirae  may  be  only  9  or  may  be  17. 

One  shell  is  6*9  mm.  in  length,  with  9  whorls. 

Scala  morchi,  Angas. 
f^caJa  (Cirsotrema  morchi),  n.  sp.,  Proc.  Zool.  Soc.,  Lond., 

1871,  Jan.  3,  p.  15,  pi.  i.,  f.  7;  type  locality,  Port  Jackson;  op. 
cit.,  1871.  Jan.  17,  p.  90,  sp.  23;  Tryon,  Man.  Conch.,  vol.  ix., 
1887,  p.  82,  pi.  16,  f.  7. 

Some  twelve  examples  of  this  shell  have  been  dredged 
by  me  in  the  deeper  waters  of  St.  Vincent  and  Spencer  Gulf, 
and  one  at  104  fathoms,  35  miles  south-west  of  the  Neptune 
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Islands.  In  the  British  Museum  is  one  shell  labelled,  "S. 
inorchi,  Angas ;  Port  Jackson,  G.  F.  Angas"  ;  it  is  not  affirmed 
to  be  a  type;  but  it  quite  agrees  with  Angas's  description. 
The  axial  and  spiral  ribs  and  ridges  are  of  about  equal  pro- 

minence, and  there  is  no  peripheral  rib.  There  are  varices 
at  irregular  intervals  which  run  downwards  and  backwards  on 
the  spire;  these  are  not  noted  in  the  definition  of  the  type. 
It  recalls  the  S.  siituralis,  Hinds;  but  this  has  a  valid  peri- 

pheral rib,  which  appears  as  a  lira  in  the  suture,  and  its  axial 
costae  are  more  marked,  and  it  is  a  larger  shell,  being  eight 
lines  in  length,  with  ten  whorls,  instead  of  five  lines  with  nine 
whorls.  Our  S.  Aust.  examples  vary  very  greatly.  First  the 
peripheral  rib  is  quite  valid,  and  the  axial  costas  end  abruptly 
upon  it,  and  the  base  has  onl}^  spiral  lir?e.  In  one  this  just 
appears  in  the  suture  as  a  lira.  In  others  this  rib  is  less  and 
less  marked,  and  may  be  quite  absent.  The  axial  costae  also 
differ  in  validity,  much  surpassing  the  spiral  ridges,  or  equal- 

ling them,  or  being  less  prominent ;  they  may  end  at  the  peri- 
pheral rib,  or  extend  beyond  the  periphery,  and  gradually 

fade  out  on  the  base.  The  spiral  ridges  may  vary  in  number 
and  in  size  and  in  the  degree  to  which  they  modify  the  axial 
costse.  But  all  have  the  irregular  varices  and  a  minute  punc- 

tate surface. 

These  considerations  suggest  the  identity  of  .S*.  worrki, 
Angas,  with  S.  suturah's,  Hinds.  I  do  not  know  whether  the latter  has  the  punctate  sculpture,  and  as  it  is  a  much  larger 
shell,  and  comes  from  a  remote  region,  this  is  left  sifb  jit  dice. 

Whether  S.  ralida,  Verco,  and  ,S'.  invalicla.  Verco,  will  also 
come  within  the  specific  definition  of  S.  niorrlii^  Angas,  must 
be  left  until  more  material  is  gathered  :  at  present  intermedi- 

ate forms  are  wanting.  One  example  of  S.  morchi  supplied 
an  operculum,  figured  on  pi.  iv.,  figs.  1,  2,  which  is  similar 
to  that  of  S.  acnleata,  Low.,  and  tends  to  confirm  the  generic 
position  of  this  rather  atypical  Scala. 

Scala  invalida,  spec.  nov.    PI.  iv.,  figs.  9,  10. 
Shell  rather  thin,  translucent,  elongate,  imperforate,  11 

whorls.  Protoconch  deflected,  2  whorls,  nearly  smooth  ;  the 
first  round,  the  second  angulate  just  above  its  centre,  and 

ending  in  a  varix.  Spire  vz-horls  8,  regularly  convex  :  suture 
deep,  simple.  Body-whorl  round  with  the  merest  peripheral 
angulation.  Aperture  subrotund,  flattened  by  the  base  of 
the  body-whorl,  margin  thickened  externally. 

Sculpture. — Very  crowded,  fine  axial  and  spiral  Urge, 
punctating  the  whole  surface.  The  axial  lirae  vary  somewhat 
in  thickness ;  they  continue  over  the  base  and  the  callus  of 
the  aperture,  so  as  to  reach  nearly  to  its  inner  margin,  leav- 
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ing  only  a  naiTovv  rim  smootli.  \)cc])  in  IIk^  suture  arc 
tubercles  on  the  upper  border  of  each  whorl,  about  24  on  the 
body-whorl.  Varices  at  irregular  intervals,  one  on  the  sec- 

ond whorl,  one  on  the  fifth,  and  one  at  the  aperture.  They 
curve  forwards  towards  the  upper  suture. 

Length,  10'4  mm,  ;  breadth,  3  mm.  :  body-whorl,  .'Vo  mm. 
llah. — St.  Vincent  Gulf,  deep  water,  one  recent. 
Ohfi. — This  species  may  prove  to  be  an  extreme  variant  of 

S.  morcl/i,  Angas,  in  which  the  radial  and  spiral  costne  have 
been  suppressed  or  reduced  to  punctating  lirellae. 

Scala  (acrilla)  minutula,  Tate  and  May. 
Scalaria  {acriUa)  ininut\da,  Tate  and  May,  Proc.  Roy.  Soc. 

of  S.  Aiist^,  xxiv.,  1900,  p.  95;  Proc.  Linn.  8oc.  N.S.W^,  1901, 
pt.  3,  p.  379,  pi.  XXV.,  fig  41;  type  localitj^,  Tasmania;  type  in Hobart  Museum. 

//a/?.— Fowler's  Bay  (R.  Tate),  St.  Vincent  Gulf. 
Crossea,  A.  Adams. 

Crossea  labiata,  Ten. -Woods. 
Crossea  lahiata,  Ten-Woods,  Proc.  Roy.  Soc,  Ta.sm.,  1875,  p. 

151  ;  tvpe  locality,  Long  Bay,  Tasm.  ;  No.  200  in  Handlist  Aq. 
Moll,  of  S.  Aust.,  Adcock,  1893;  Hedley,  Proc.  Linn.  Soc. 
N.S.W.,  1900,  p.  500,  pi.  xxvi.,  f.  18;  Tate  and  May.  Census  of 
Marine  Moll,  of  Tasm.,  Proc.  Linn.  Soc,  N.S.W.,  1901,  pt.  3,  p. 
379. 

Dredged  dead  St.  Vincent  Gulf  9  and  5  fathoms  (Verco), 
Beach  Holdfast  Bay,  Aldinga,  West  Coast  (R.  Tate). 

Crossea  concinna,  Angas. 
Pros.  Zool.  Soc,  Lond.,  1867,  p.  911,  t.  44,  f.  14;  Try  on, 

Man.  Conch.,  ix.,  p.  85,  pi.  17,  f.  45,  1887;  Tate  and  May  in 
Census  of  Marine  Moll,  of  Tasm.,  Proc.  Linn.  Soc.  N.S.W., 
1901,  pt.  3,  p.  380;  Conchyl.  Cab.,  Mart,  and  Chemn,  Bd.  1, 
Abt.  28,  p.  261,  t.  41,  f.  10,  1902. 

Dredged  dead  St.  Vincent  Gulf  and  Backstairs  Passage, 
17  fathoms,  7  dead. 

Crossea  cancellata,  Ten.-Woods. 
Proc  Roy.  Soc,  Tasm.,  1878,  p.  122.  Type  locality,  Black- 

man's  Bay,  Tasm.  DelphinuJa  johnstoiii,  Beddome,  Proc.  Roy. Soc,  Tasm.,  1882,  p.  31,  and  1883,  p.  169:  Crosseia  cancellata, 
Ten-Woods,  Tate  and  May,  Census  Marine  Moll.  Tasm.,  Proc. 
Linn.  Soc,  N.S.W.   1901,  pt.  3,  p.  381,  pi.  xxiii.,  fig.  1. 

Dredged  off  Newland  Plead,  20  fathoms,  5  dead. 

(?)  Terebra  dyscritos.    PI.  iv.,  figs.  3,  4,  5. 
Shell  solid,  long,  narrow.      Whorls  7.      Protoconch  2 

whorls,  homostrophe,  convex,  with  20  fine  spiral  incisions 
ending  abruptly  in  a  varix,  white.    Spire  whorls  with  angu- 

lation at  one-fourth  the  distance  from  the  lower  suture;  uni- 
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formly  concave  between  the  angulations;  with  axial  costae, 
valid,  rounded  nearly  as  wide  as  the  interspaces,  and  spiral 
lirse,  wider  anteriorly,  wider  than  their  interspaces,  crossing 
the  costae,  six  above  the  angulation,  and  two  below  it;  fine 
accremental  striae  under  the  lens.  Suture  distinct,  linear, 
undulating,  convex  between  the  costae.  Body-whorl  oblong 
with  two  median  rounded  carinas,  the  upper  larger,  more 
prominent,  forming  the  angulation  (in  the  spire  whorls),  the 
lower  producing  the  upper  margin  of  the  suture,  tubercu- 
lated  by  the  axial  costae,  which  cease  at  the  lower  one ;  six 
spiral  lirae  above  them^  two  between  them,  and  ten  of  vary- 

ing size  below  them  on  the  concave  base.  Aperture  subtri- 
angular,  outer  side  straight,  inner  sigmoid.  Outer  lip  thin, 
slightly  excavated  just  below  the  suture  for  one-sixth  of  its 
extent  to  form  a  shallow  sulcus,  with  a  margin  feebly  thick- 

ened and  everted,  then  excavated  again  to  the  upper  carina, 
an  acute  short  projection  between  the  two  excavations;  edge 
crenulated  b.y  spiral  lirae  and  carinae.  Basal  lip  begins  at  the 
lower  carina  and  is  concavo-convex  to  the  anterior  notch. 
Columella  concavo-convex  from  behind  forwards. 

Dunens/ons. — Length,  9'1  mm.  ;  width.  2'7  mm.  :  aper- 
ture, 2'8  mm. ;  body-whorl,  4*8  mm. 

Locality  of  type,  St.  Vincent  Gulf,  22  fatlioms  with  6 
other  examples,  100  fathoms  off  Beachport,  one  broken,  110 
fathoms  6,  130  fathoms  off  Cape  Jaffa,  2  broken. 

Or7iame7if. — -The  type  is  white,  but  a  co-type  shows  a 
brown  tinting  of  the  two  carinae  and  of  that  part  of  the  axial 
costae  connecting  them,  most  marked  at  the  tubercles  of  junc- 

tion. This  shell  is  lO'l  mm.  long,  and  shows  fifteen  spiral lirae  at  the  base. 

Ohservatio7i>i. — The  living  mollusc  has  not  been  taken,  so 
the  radula  and  the  operculum  (if  any)  are  not  known.  Its 
generic  position  is  very  doubtful,  and  even  its  family  is  ques- 

tionable. Some  conchologists  who  have  seen  it  refer  it  with 
doubt  to  the  Terehridic,  and  propose  the  creation  of  a  new 
genus  for  its  reception.  Its  infra-sutural  sulcus,  barely 
thickened  at  the  margin,  suggests  Flenroto^mdcp,  but  it  is  diffi- 

cult to  find  a  genus  for  it  here. 

Explanation  of  Plate  IV. 

Fig.  1,  2,  Operculum  of  Scala  morchi,  Angas. 
,,     3,  4,  5,  ?  Terebra  dyscritos. 
,,     6,  Scala  platypleura,  n.  sp.,  Verco. 

7,      ,,     valida,  n.  sp.,  Verco. 
,,     8,      ,,     acanthopleura,  n.  sp.,  Verco. 
,,     9,  10  ,,     invalida,  n.  sp.,  Verco. 
,,   11,  Cingulina  diaphana,  n.  sp.,  Verco. 
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madreporaria    from   the   australian  and 
New  Zealand  Coasts. 

By  John  Dennant,  F.G.S. 

[Read  October  2,  1906.] 
Plates  V.  and  VI. 

The  followiug  corals  have  been  submitted  to  me  for  de- 
scription : — From  South  Australia,  by  Dr.  Jos.  Verco  and  the 

late  Professor  Tate;  from  New  South  Wales,  by  Messrs.  Med- 
ley and  Petterd ;  and  from  New  Zealand  by  Mr.  Henry  Suter. 

They  are  arranged  in  15  species  and  as  many  genera.  Nine 
species  prove  to  be  new,  three  were  described  by  Moseley  from 

the  "Challenger"  dredgings,  two  are  corals  described  by  Ten. Woods  from  the  coast  of  New  South  Wales,  and  one  is  a 
varietal  form  of  a  tertiary  fossil. 

TURBINOLID^. 

Genus  Flabellum,  Lesson. 

Flabellum  australe,  Moseley,  Report  on  Corals,  1881, 
pp.  173-4,  pi.  vii.,  figs.  4,  5. 

This  coral  was  dredged  at  120  fathoms  off  Twofold  Bay 

by  the  ''Challenger"  Expedition,  when  eleven  specimens  were 
obtained.    Lately  it  has  been  dredged  in  very  large  numbers 
20  miles  north-east  of  Port  Jackson,  by  Messrs.  Hedley  and 
Petterd,  at  a  depth  of  250  fathoms.    It  has  also  been  dredged 
by  Dr.  Verco  at  90,  120,  and  130  fathoms  off  Cape  Jaffa,  and 
at  110,  150,  and  200  fathoms  off  Beachport. 

The  specimens  are  generally  of  large  size,  but  none  reach 

the  dimensions  of  Moseley's  largest  example,  viz.,  57  mm. 
high  and  65  mm.  broad.  The  largest  sent  to  me  is  38  mm. 
high  and  44  mm.  broad. 

Genus  Sphenotrochus,  Milne-Edwards  and  Haime. 

5phenotrochus  emarciatus,  Duncan  ;  var.  perexigua,  7iov. 
A  fossil  coral  from  the  Australian  tertiaries  was  describ- 

ed by  Duncan  in  1865  under  the  name  of  Sphenotrochus  emar- 
ciatus.^ Two  years  later  this  author  re-described  the  same 

coral,  and  in  exactly  the  same  words,  but  with  a  new  specific 

name,  viz.,  *S'.  e.rcisu>i.\  As  he  gave  no  reason  for  the  change, 
and  I  know  of  none,  the  older  name  is  here  restored.  The 

"*  Ann.  and  Mag.  Nat.  Hist.  vol.  xvi.,  p.  2,  pi.  viii.,  fig.  2, 
t  Q.J.G.S.,  vol.  xxvi.,  p.  298,  pi.  xix.,  fig.  86. 
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fossil  coral  is  very  abundant  in  the  eocene  beds  of  almost  all 
localities,  and  is  also  sparingly  found  in  the  Gippsland  mio- 
cene.  A  coral  from  Dr.  Verco's  later  dredgings  off  the  South Australian  coast  exactly  resembles  in  outward  appearance 
the  common  tertiary  fossil,  the  only  difference  being  that  its 
calice  is  narrower  in  proportion  to  its  length.  I  think  it  may 
rank  as  a  variety,  but  certainly  no  more.  The  major  and 
minor  axes  of  the  calice  are  as  180  to  100.  In  the  fossil  the 
relative  proportion  of  the  axes  is  as  150  to  100,  and  in  an 
exceptionally  compressed  specimen  as  166  to  100.  Duncan 
gives  the  ratio  of  the  longer  to  the  shorter  axis  in  the  fossil 
as  2  to  1,  but  he  is  certainly  wrong. 

In  all,  nine  specimens  of  the  recent  coral  were  obtained, 
and  the  calices  show  the  same  number  of  septa,  and  the  same 
confused  appearance  of  the  columella,  that  Duncan  mentions 
in  regard  to  the  fossil. 

Height,  6  mm.;  length  of  calice,  4'5  mm.;  breadth  of 
calice,  2*5  mm. 

Dredged  east  of  Neptune  Island  at  45  fathoms;  at  90 
and  130  fathoms  off  Cape  Jaffa;  and  at  49  and  150  fathoms 
off  Beachport. 

Genus  Tiiematotrochus,  Tenison  Woods. 

Trematotrochus  Hedleyi,  spec.  nov.    PL  v.,  figs,  la,  f>. 

This  is  a  Trematotrochu&  of  the  same  type  as  the  fossil 
one  first  described  by  Woods,  viz.,  T.  fenestratus,  but  is 
broader  and  less  pointed  at  the  base;  the  perforations  in  the 
wall  are  also  larger.  If  any  doubt  still  lingered  as  to  the 
complete  perforation  of  the  wall  in  this  type  of  Trematotro- 

chus, it  would  be  dispelled  by  looking  at  the  examples  now 
described,  since,  when  viewed  against  the  light,  the  openings 
show  almost  as  distinctly  inside  the  calice  as  on  the  outside 
of  the  wall. 

The  corallum  is  conical,  and  tapers  by  a  double  curve  to 
the  rounded  base.  At  the  actual  margin  it  is  slightly  con- 

stricted, and  broadens  out  just  below  to  its  greatest  circum- 
ference.   The  calice  is  circular  and  shallow. 

The  septa  are  in  six  systems,  with  three  cycles.  The  first 
and  second  orders  are  exsert,  sparingly  granular,  equal,  and 
extend  to  the  columella;  they  are  stout  compared  with  the 
tertiaries,  which,  like  those  of  its  fossil  analogue,  T.  fenestra- 
tus,  are  extremely  thin  and  reach  but  a  very  short  distance 
in  the  calice.  There  is  a  distinct  columella,  which  is  papil- 

lary superiorlv,  but  becomes  solid  below,  where  the  larger 
septa  fuse  with  it. 

The  costge,  which  correspond  with  the  septa,  are  stout 
and  equal,  those  of  the  third  order  being  quite  as  large  as  the 



153 

rest.  They  ai-e  formed  of  a  series  of  large,  loosely-joinecl, 
flattened  granules.  The  j^riniaries  and  seeondaries  reach  the 
base,  and  the  tertiaries  nearly  so.  The  intercostal  S})aces  are 
large  and  are  crossed  at  regular  intervals  by  very  thin  bars, 
which  form  the  fenestrated  ornament  characteristic  of  the 
genus. 

Height,  5'5  mm. ;  diameter  of  calice,  3'5  mm. 
Dredged  by  Messrs.  lledley  and  Petterd,  20  miles  north- 
east of  Port  Jackson,  at  a  depth  of  250  fathoms.  Five  ex- 

amples were  obtained,  two  of  which  are  perfect,  though  their 
mural  perforations  are  clogged  by  sediment.  The  drawing 
of  the  corallum  is  from  a  third  specimen,  one-half  of  which  is 
well  preserved,  and  the  other  half  imperfect ;  the  two  remain- 

ing examples  are  fragmentar3^ 
The  calice  of  T.  Hedleyi  almost  exactly  reproduces  that 

of  T.  fenesti-atits,  the  common  eocene  coral,  but  in  the  shape 
of  the  corallum  the  two  species  differ  widely,  the  former  be- 

ing somewhat  barrel-shaped,  while  the  latter  is  long  and  has 
a  pointed  base.  T.  Chtrkii,  the  miocene  Tremnfotrochiif^,  is 
also  barrel-shaped,  but  its  calice  shows  an  additional  cycle 
of  septa.  The  other  species  of  the  genus,  both  fossil  and  re- 

cent, which  have  been  described,  differ  more  markedly  from 
the  present  one. 

Genus  Trochocyathus,  Milne-Edwards  and  Plaime. 

Trochocyathus  Petterdi,  spec.  7i.ov.    PI.  v.,  %s.  'la,  h. 
The  corallum  is  small  and  curved.  It  is  divided  into  two 

approximately  equal  portions,  the  upper  of  which  tapers  very 
gently  downwards  to  the  commencement  of  the  lower  half, 
when  it  suddenly  contracts  and  then  terminates  in  a  narrow 
bluntly-pointed  base.  The  calice  is  circular,  shallow,  and 
crowded  with  septa.  At  first  sight  it  appears  to  be  divided 
into  15  equal  parts  by  as  many  principal  septa,  with  three 
others  of  higher  order  in  each  division.  A  close  examina- 

tion, however,  shows  that  there  are  in  reality  six  systems,  of 
which  only  one  is  perfect,  i.e.,  with  its  full  complement  of 
tertiaries;  another  has  one  tertiary  only,  while  in  the  remain- 

ing four  these  septa  are  entirely  wanting.  The  quaternaries 
and  quinaries  are  regularly  developed  between  the  fifteen 
principal  septa.  The  total  number  of  septa  is  thus  60.  Those 
of  the  fourth  and  fifth  orders  are  equal  in  thickness,  but  much 
smaller  than  the  rest.  All  the  septa  are  wavy,  and  the  qua- 

ternaries especially  so.  Their  margins  are  entire,  and  their 
sides  are  studded  with  rows  of  strong,  bluntly-pointed  gran- 

ules. Irregularly  shaped  pali  are  placed  in  front  of 
the  secondaries  and  tertiaries,  which  are  rather  shorter  than 
the  primaries. 
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The  columella  occupies  much  space,  and  consists  of  nume- 
rous papilli,  which,  though  irregular  in  shape,  are  on  the 

whole  more  rounded  than  the  pali. 
The  costae  correspond  to  the  septa,  and  are  formed  of 

closely-packed,  flattened  granules,  bearing  horizontal  spines 
which  project  into  the  narrow  intercostal  spaces.  They  descend 
perpendicularly  on  the  wall,  until  they  bend  round  with  the 
curvature  of  the  inferior  portion  of  the  corallum.  The  prin- 

cipal costse  are  slightly  larger  than  those  of  higher  order.  The 
latter  sometimes  unite  on  the  wall,  and  then  continue  to  the 
extremity  of  the  base  as  a  single  broad  costa,  or  all  three 
of  those  lying  between  the  principal  costge  may  broaden  out 
independently.  The  specimens  show  considerable  variation 
in  the  arrangement  of  the  costge  on  the  basal  portion  of  the 
corallum.  The  base  itself  is  peculiar.  It  really  extends  from 
the  commencement  of  the  convex  curve  of  the  corallum,  and 
is  formed  of  three  or  four  costas,  which  are  much  broader  than 
any  of  those  on  the  wall  proper.    There  is  no  epitheca. 

Height  of  corallum,  4'5  mm. ;  diameter  of  calice,  4  mm. 
The  coralla  are  not  quite  uniform  in  shape,  the  curvature  be- 

ing occasionally  less  than  in  the  type,  while  the  base  again 
may  be  more  sharply  pointed. 

Dredged  by  Messrs.  Hedley  and  Petterd  20  miles  north- 
east of  Port  Jackson,  at  a  depth  of  250  fathoms.  Nine  speci- 

mens were  obtained,  of  which  the  type  is  perfect,  and  the 
others  in  tolerable  order. 

Genus  Deltocyathus,  Milne-Edwards  and  llaime. 

Deltocyathus  rotaeformis,  Tenison  Woods,  Linn.  8oc. 
K8.W.,  vol.  II.,  pp.  306-7,  pi.  v.,  fig.  2. 

The  description  and  drawings  of  this  coral  given  by 
Tenison  Woods  are  correct.  His  examples,  six  in  number, 
were  dredged  off  Port  Stephens  by  the  late  W.  Macleay,  at 
a  depth  of  71  fathoms.  After  the  lapse  ̂ f  many  years,  it 
has  now  been  dredged  by  Messrs.  Hedley  and  Petterd,  at  250 
fathoms,  20  miles  north-east  of  Port  Jackson  (11  examples); 

and  also  by  Dr.  Verco,  at  104  fathoms,  35  miles  south-west 
of  Neptune  Island,  South  Australia  (147  examples).  The 

latter  gentleman  also  found  the  coral  in  considerable  num- 
bers and  at  varying  depths,  up  to  200  fathoms,  off  Cape  Jaffa 

and  Beachport.  Two  of  the  New  South  Wales  specimens 
are  slightly  larger  than  any  from  South  Australia. 

The  alternation  of  the  costae  with  the  septa  is^  a  remark- 
able feature  of  the  species,  and  serves  to  distinguish  it  from 

all  others  in  the  genus. 

Genus  KTONOTRorHUS,  nov. 

A  Turbinolian  coral,  having  a  rounded  free  base,  and  an 
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essential  s{ylii"oi-in  coiumella.  St^pta  ai'raiigod  in  a-  series  of 
deltas.  Wall  entire  and  with  pioniiiuMit  <;rannlar  eostai.  Pali 
absent.    No  epitheea. 

The  relations  of  t  he  genus  are  with  Ddinriint h  us,  hut 
there  are  no  pali.  It  is  allied  also  to  Turin nol i<i  by  its  styli- 
form  columella,  bnt  departs  from  that  genus  by  its  shape,  by 
the  arrangement  of  the  septa,  and  by  the  absence  of  inter- 

costal fossettes. 

Kionotrochus  Suteri,  spec  nov.     PI.  v.,  ligs.  h. 

The  numerous  examples  of  this  small  coral  are  not  quite 
uniform  in  outline.  The  majority  are  short,  and  approxi- 

mately hemispherical  in  shape,  like  the  example  figured,  but 
a  few  are  slightly  taller;  others  again  are  low,  almost  discoid 
forms. 

In  adults  the  corallum  is  free,  with  a  rounded  convex 
base,  which  shows  a  very  small  scar  of  former  attachment 
at  its  centre.  Very  young  individuals  are  fixed  generally  to 
shell  fragments,  and  the  corallum  then  has  a  flatly  adherent 
base  and  a  perpendicular  wall.  The  gradations  from  such 
forms  to  those  with  a  free  rounded  base  is  clearly  traceable 
amongst  the  smaller  specimens.  The  scar  of  former  attach- 

ment becomes  less  and  less  conspicuous  as  the  corallum  in- 
creases in  size. 

The  calice  is  circular  and  widely  open.  The  septa  are 
exsert  and  in  six  systems,  with  three  cycles.  They  are 
slightly  serrated  at  the  margin,  and  their  sides  are  beset  with 
numerous  strong,  bluntly-pointed  granules.  The  primaries 
are  longer  and  stouter  than  the  secondaries,  and  these  again 
than  the  tertiaries.  The  latter  curve  round  and  join  the  sec- 

ondaries near  the  columella,  but  so  deep  down  that  in  a  fresh, 
well-preserved  specimen  the  junction  is  quite  inconspicuous. 
In  worn  examples,  however,  the  deltoid  combinations,  form- 

ed by  the  union  of  these  septa,  become  well  marked. 
The  columella  is  prominent,  and  in  perfect  specimens  con- 
sists of  an  irregular  pillar,  having  buttress-like  supports  and 

a  central  styliform  projection.  It  is  connected  inferiorly 
with  the  primary  and  secondary  septa  by  slender  processes; 
in  much-worn  specimens  the  columella  presents  a  fascicular 
appearance. 

The  costse  are  continuations  of  the  septa,  but  are  stouter. 
They  are  highly  granular,  and  form  24  equal,  strongly-pro- 

jecting ribs  on  the  exterior  of  the  corallum.  The  first  two 
orders  continue  to  the  centre  of  the  base,  near  which  the  ter- 

tiaries unite  with  the  secondaries.  In  the  intercostal  spaces, 
which  are  very  narrow,  the  wall  of  the  corallum  is  thin, 
smooth,  and  entire. 
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Height,  3'5  mm.;  diameter  of  calice,  4  mm. 
This  interesting  coral  was  dredged  at  a  depth  of  110 

fathoms  by  Mr.  Henry  Suter  and  Mr.  Charles  Hedley  about 
15^  miles  outside  Great  Barrier  Island,  New  Zealand.  It  is 
evidently  very  abundant,  as  a  large  number  of  specimens  have 
been  sent  to  me.  About  20  of  them  are  full-grown  and  toler- 

ably perfect;  20  others  are  also  adult,  but  worn;  in  addi- 
tion, there  are  m^ore  than  30  of  the  juvenile  discoid  forms  pre- 

viously mentioned,  a  few  of  which  are  still  attached  to  minute 
shell  fragments. 

Genus  Paracyathus,  Milne-Edwards  and  Haime. 

Paracyathus  vittatus,  spec,  nov     PI.  v.,  figs.  3«, 

The  only  example  of  this  small  coral  is  attached  by  its 
entire  base  to  a  fragment  of  shell.  It  was  dredged  some  years 
ago  by  Dr.  Verco,  at  a  depth  of  17  fathoms  off  Point  Marsden, 
Kangaroo  Island. 

The  corallum  is  low  and  almost  cylindrical  in  shape,  with 
a  slight  constriction  just  above  the  broadly  adherent  base. 
The  main  portion  of  the  wall  is  covered  by  a  stout,  rough 
epitheca,  but  near  the  summit  this  terminates  abruptly,  and 
a  narrow  band  of  well-marked  costse  succeeds,  surrounding 
the  margin  of  the  corallum.  At  the  actual  junction  of  the 
epitheca  and  costal  band  the  latter  slightly  overlaps,  and 
its  lower  edge  forms  a  distinct,  sharply-defined  rim. 

The  calice  is  shallow  and  elliptical,  its  major  and  minor 
axes  being  as  100  to  88.  The  septa  are  in  six  systems,  with 
four  cycles.  The  first  two  orders  are  exsert  and  equal,  the 
tertiaries  are  both  smaller  and  shorter,  while  the  quaternaries 
are  extremely  slender,  and  barely  project  into  the  calice.  All 
extend  as  costse  beyond  the  wall,  retaining  their  relative  size, 
but  those  of  the  fourth  order,  though  still  slender,  are  pro- 

longed, and  become  a  prominent  feature  of  the  costal  band. 
All  orders  of  septa  are  beset  with  long  and  stout  granules, 
placed  at  right  angles  to  their  sides;  the  edges  have  thus  a 
dentate  appearance,  though  their  upper  surfaces  are  in  reality 
plain.  The  costae  are  also  granular,  but  less  so  than  the 
septa.  Pali  in  more  than  one  crown  are  placed  before  the 
primary  and  secondary  septa,  and  separated  from  them  by  a 
deep  and  wide  notch.  They  are  of  irregular  shape,  lobed.  and 
sparingly  granular. 

There  is  a  strong  fascicular  columella,  with  occasional  no- 
dules on  its  surface. 

Height  of  corallum,  3'5  mm.  ;  depth  of  costal  band, 
1  mm.  ;  diameters  of  calice,  4  mm.  and  3'5  mm. 
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Genus  Cakyopiivmja.  1  jcaniaick. 

Caryophyllia  planilamellata,  sprr.  nov.    IM.  vi.,  fios.  4a,  A. 
This  is  the  first  CiinjophyUui  discovered  in  Australian 

waters.  It  is  true  that  Milne- Edwards  and  JIaime  recorded 

one  such  species,  viz.,  A  !/sfni//s'^,  but,  as  shown  by  Briigge- 
mann,t  it  certainly  does  not  belong  to  the  genus.  The  present 
species  has  been  lately  dredged  in  great  numbers  by  Dr.  Verco 
in  the  South-East  of  South  Australia.  Many  of  the  speci- 

mens are  very  fine,  and  were  dredged  up  alive. 
The  corallum  is  conico-cylindrical  and  more  or  less  curv- 
ed. It  does  not  taper  much  till  the  commencement  of  the 

curve,  when  it  diminishes  rapidly.  The  specimens  vary  a  good 
deal  in  outline,  some  being  lengthened  out  and  much  twisted 
inferiorly,  while  others  are  both  shortly  and  regularly  curved. 
As  a  rule  there  is  a  small  pedicellate  base,  though  some  ex- 

amples, especially  those  with  a  long  distorted  basal  curve,  ter- 
minate in  a  bluntly-rounded  point.  Several  coralla  are  still 

attached  to  shells,  or  other  foreign  substances,  and  in  one  in- 
stance a  long  slender  corallum  is  adherent  by  its  base  to  the 

side  of  a  larger  one. 
The  wall  is  covered  with  a  fine,  glistening,  granular  epith- 

eca,  with  the  costse,  which  correspond  with  the  septa  faintly 
traceable  beneath  it.  There  is  besides  a  tendency  to  the  de- 

velopment of  occasional  knobs  or  protuberances  on  the  wall. 
Many  of  the  specimens  also  show  numerous  serpulge,  etc.,  on 
their  surface. 

The  calice  is  shallow,  widelv  open,  and  elliptical;  the 
ratio  of  its  axes  is  about  as  100  to  88.  In  the  type  calice 
there  are  10  primary  and  10  secondary  septa  of  approximately 
equal  length,  18  tertiary  much  shorter,  and  38  still  smaller 
quaternaries.  Prominent,  upright,  and  regularly-shaped  pali 
are  placed  before  the  tertiaries.  As  there  are 
only  18  tertiaries  in  this  calice.  two  half-systems 
being  without  them,  the  pali  are  also  18  instead  of  20. 
Another  calice  shows  exactlv  the  same  arrangement.  In  a 
third  example  I  counted  19,  and  in  a  fourth  20  pali.  The 
number  of  septa  in  the  calices  of  adult  forms,  like  those  quot- 

ed, does  not,  therefore,  differ  greatly,  the  systems  being  nor- 
mally 10  and  the  number  of  cycles  4.  Both  pali  and  septa 

are  straight,  moderately  thin  lamellae  ;  they  agree  also  in  being 
quite  plain,  i.e.,  free  from  either  spines  or  granules.  Deep 
dowm.  the  pali  are  connected  with  the  tertiary  septa  by  a 
straight,  thin,  lengthened  process;  in  other  words,  the  pali 
are  continuous  with  the  tertiary  septa,  a  deeplv-cut  notch 
maiking  the  iunction  of  the  two  structures. 

*  Ann.  S<?i.  Nat.,  Ser.  3,  ZooL,  vol.  x.,  p.  320,  pi.  viii.,  fig;.  2. 
t  Ann.  Nat.  Hist.,  vol.  xx.,  p.  310. 
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There  is  a  prominent  columella  consisting  of  seven  or 
eight  twisted  ribbon-like  laminae  arranged  longitudinally  in 
the  fossa.  The  pali  are  connected  with  it  by  stoutish  process- es. 

The  specimens  vary  in  size  as  well  as  in  outline ;  the  larg- 
est is  47  mm.  in  height,  without  counting  the  curve,  and  its 

calice  is  26  mm.  by  23  mm.  in  diameter.  The  type  calice  is 
18  mm.  long  and  16  mm.  broad.  The  majority  of  the  adult 
examples  are  about  30  mm.  in  length. 

Dredged  off  Cape  Jaffa  at  from  120  to  300  fathoms,  and 
off  Beachport  at  110  fathoms. 

The  only  species  with  which  C.  flanilameUata  needs  to  be 

compared  is  t'.  communis,  which  was  described  by  Moseley  in 
the  ''Challenger"  reports.  His  specimens  came  from  theNorth- 
ern  Hemisphere,  with  the  exception  of  a  single  broken  one, 
which  is  recorded  from  the  Cape  of  Good  Hope. 

I  have  not  seen  any  examples  of  C.  communis,  but  Mose- 

ley's  drawings  show  a  species  with  spined  or  granulated  pali, 
whereas  in  the  Australian  species  these  structures  are  per- 

fectly plain.  Again,  the  latter  has  normally  a  pedicellate 
base,  and  in  some  instances  is  still  attached,  while  C. 
communis  is  said  to  be  constantly  free  and  without  sign  of  for- 

mer adherence. 

In  1878  Tenison  Woods  described  a  curious  little  coral 
which  was  dredged  off  Port  Jackson  under  the  name  of  Duno- 
cyathiis  'parasiticvs,  the  genus  being  new,  and  founded  on 
that  species  alone.  Duncan  proposed  to  absorb  the  genus,  con- 

sidering that  the  solitary  specimen  of  such  a  very  small  coral 
was  not  of  sufficient  value. ^  Very  numerous  specimens  have 
now  been  obtained,  and  though  they  do  not  fully  support 

Woods's  diagnosis,  the  genus,  slightly  modified,  may  be  con- 
veniently retained.  Instead  of  being  immersed,  the  corallum 

generally  rises  for  some  distance  above  the  polyzoon  to  which 
it  is  attached,  and  then  shows  distinct  costse.  The  septa  are 
very  deeply  notched  at  their  columella  ends,  and  their  central 
tooth-like  projections  may  be  fairly  classed  as  pali.  The  coral 
has  the  habit  of  a  Turbinolian,  though  a  slight  amount  of 
endotheca  is  noticeable  in  some  examples. 

Genus  Dunocyathus,  Ten.  Woods  (emend.). 

Corallum  simple,  parasitic,  rarely  immersed,  but  usually 
rising  to  some  height  above  the  jDolyzoon  to  which  it  is  in- 

variably attached.  Septa  dentate;  costae  prominent;  one  row 
of  pali.    No  epitheca. 

*  Revifiion  of  the  Madreporaria,  p.  25. 
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Dunocyathus  parasiticus,  'rcnison  Woods,   Proc.  Linn. 
Soc.  N.S.\\\,  vol.  II.,  p.  oOr),       v.,  t'v^.  4. 

Tlie  description  of  tlie  species  by  Woods  is  in  the  main 
correct,  but  needs  the  following  additions.  The  specimens  are 
attached  to  a  polyzoon,  which  is  always  of  the  same  species, 
viz.,  Bipora  canci'IJata,  Busk.  A  few  individuals  are  immers- 

ed, but  the  great  majority  rise  above  the  polyzoon,  and  show 
broad  prominent  costae  on  the  wall.  These  do  not  correspond 
with  the  septa,  but  occupy  the  alternate  spaces  between  them. 
The  third  cycle  of  septa  consists  of  very  short,  thin  lamellae. 

A  large  number  of  examples  were  dredged  by  Dr.  Verco, 
35  miles  S.W.  of  Neptune  Island,  at  104  fathoms,  and  otf 
Cape  Jaffa,  at  90  fathoms.  The  species  was  also  found,  but  not 
so  plentifully,  at  130  fathoms  off  Cape  Jaffa,  and  from  110  to 
200  fathoms  off  Beacliport.  A  single  example  was  sent  bo  me 
by  Mr.  Hedley,  who  dredged  it  at  250  fathoms  off  Port  Jack- 

son. Woods's  type,  it  will  be  remembered,  came  from  that 
locality,  but  at  a  depth  of  only  45  fathoms. 

Genus  Ceratothochus,  Milne-Edwards  and  Haime. 
Ceratotrochus  recidivus,  spec  nov.  Plate  vi.,  figs,  la,  b  ; •2a,  h,  c. 

Numerous  examples  of  this  coral  were  dredged  by  Dr. 
Verco,  and  all  exhibit  a  remarkable  peculiarity,  viz.,  that  each 
is  invariably  attached  to  the  interior  surface  of  a  fragment  of 
a  similar  corallite.  A  typical  and  fairly  tall  corallum  is  at- 

tached to  an  earlier  fragmentary  one  in  a  manner  which  in- 
dicates budding  from  a  parent  calice.  A  few  short  septal 

laminae  are  still  visible  where  the  base  of  the  new  corallite 
fuses  with  the  margin  of  the  old  wall  (pi.  vi.,  fig.  2a). 
Another  example  in  the  collection  has  its  wall  split  longitudin- 

ally into  four  nearly  equal  portions  ;  these  are  still  loosely  held 
together,  and  enclose  an  elliptical  calice,  which  at  its  margin 
shows  a  very  thin  inner  wall  separate  from  the  outer  one 
(pi.  vi,,  fig.  2b).  A  third  specimen  is  further  advanced,  the 
old  wall  being  now  represented  by  semi-detached  fragments 
only,  above  which  a  young  corallum  rises.  The  calice,  which 
is  also  elliptical,  is  well  developed,  and  has  its  full  complement 
of  septa.  Many  detached  wall  fragments,  showing  the  re- 

mains of  septa  on  their  internal  surfaces,  are  also  ming^led 
with  the  dredged  material  sent  to  me. 

I  think  it  is  evident  from  the  specimens  that  growth  from 
a  parent  calice,  due  to  internal  budding,  has  taken  place. 
Usually  this  appears  to  be  single,  but  examples  occur  where 
two  coralla  are  fixed  to  the  same  fragment.  Sometimes  these 
are  independent  of  each  other,  or  they  may  be  partly  joined 
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at  their  sides  (pi.  vi.,  fig.  2c).  It  must  be  especially  noted 
that  there  has  been  no  external  budding,  since  in  every  case 
the  new  coralla  are  attached  to  the  internal  surfaces  of  wall 
fragments.  The  mode  of  growth  in  this  species  is,  therefore, 
quite  distinct  from  that  observed  in  Farasrnilia  ferunda, 
Pourtales,"^  or  in  Balanophyllia  redivirn,  Moseley.f 

The  coralla  vary  greatly  in  size,  some  being  quite  minute ; 
still  these  are  attached  to  wall  fragments  just  as  in  the  case 
of  the  larger  individuals.  It  should  be  noted  also  that, 
thoufh  there  are  several  highly  elliptical  calices  amongst  the 
material,  the  majority  are  circular  or  nearly  so. 

The  following  description  of  the  corallum  and  calice  in 
this  species  applies  to  two  of  the  largest  examples  in  the  col- 

lection, the  corallum  of  one  and  the  calice  of  the  other  being 
referred  to  (pi.  vi.,  figs.  Irr,  h). 

Corallum  long,  tapering,  slightly  curved,  and  adherent 
at  its  base  to  the  internal  surface  of  a  small  fragment  of  the 
wall  of  the  parent  corallite.  This  fragment  still  bears  indis- 

tinct remains  of  the  old  septa. 
The  calice  is  almost  circular  and  deep.  There  are  36 

septa,  which  are  apparently  arranged  in  seven  systems,  most 
of  which  are  defective.  The  numtjer  of  cycles  is  four  ;  the 
first  and  second  orders  are  approximateh^  equal,  the  third 
smaller,  and  the  fourth  very  short.  The  calice  of  the  corallum 
figured  contains  42  septa,  but  in  it  the  same  arrangement  into 
seven  unequal  systems  holds.  An  irregular  septal  develop- 

ment is,  in  fact,  observed  in  all  the  examples,  even  the  young- 
est. The  septa  are  arched,  slightly  exsert.  and  minutely 

granular  on  their  sides. 
Deep  down  in  the  central  fossa  the  columella  consists  of 

a  few,  usually  five  or  six,  pointed  projections.  There  are 
faint  indications  of  costae,  corresponding  with  the  septa,  on 
the  wall,  which  is  thin,  covered  with  a  glistening,  brownish 
epitheca,  and  rises  just  above  the  calicular  margin. 

The  species  is  a  C eratotrochna,  of  the  same  type  as  C. 
typvfi,  var.  Avsfraliensis,  which  Duncan  described  from  the 
tertiary  beds  of  Victoria. 

Height  from  margin  of  wall  to  attached  base,  17  mm.; 
diameter  of  calice,  7  mm.  There  are  only  three  specimens 
of  this  size,  the  remainder  being  much  smaller. 

All  were  dredged  by  Dr.  Verco  at '90  fathoms  off  C.  Jaffa, 
and  at  104  fathoms,  35  miles  S.W.  of  Neptune  Island,  South 
Australia. 

*  Deep-sea  Corals,  p.  21,  pip.  i.,  iii.,  vi. 
t  Report  on  Corals,  pp.  193,4,  pi.  xv.,  fig.s.  10-12. 
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ASTR^ID^:. 
Genus  IIomopiiyllia,  Briiggemann. 

liomophyllia  incrustans,  xpec.  nov.      PI.  vi.,  figs.  'Aa,  h. 
This  very  small  solitary  coral  is  incrusting  on  the  sur- 
face of  a  valve  of  Chione  rohordta.  It  presents  the  a})))ear- 

ance  of  being  moored  to  the  shell  by  its  very  slender  tosta;, 
which,  as  prolongations  of  the  septa,  project  beyond  the  wall. 
The  latter  is  extremely  short,  and  so  much  concealed  by  the 
projecting  costre  that  a  close  scrutiny  is  required  to  determine 
lis  presence.  There  is  a  delicate  epitheca,  which  is  not  con- 
tinned  on  the  costae. 

The  calice  is  sub-circular  and  convex,  with  a  slight  de- 
pression at  the  centre.  The  septa  are  stout,  and  vary  in  size 

according  to  order.  They  are  in  six  systems,  with  four  cycles. 
The  primaries  are  free,  and  the  remaining  orders  form  six 
deltoid  combinations.  The  secondaries  are  joined  near  the 
columella  by  the  tertiaries,  and  the  latter  again  fork  near  the 
wall  to  form  the  quarternaries.  In  the  centre  of  each  loop, 
thus  formed,  a  thin  septum  represents  the  continuation  of 
the  tertiaries.  The  septa  are  dentated,  and  strongly  spined. 
The  columella  is  small  and  inconspicuous ;  it  appears  to  be 
formed  of  two  or  three  flat  and  lobed  papilli. 

A  scanty  endotheca  is  visible  between  some  of  the  septa. 

Height,  about  '5  mm. ;  diameters  of  calice,  4'5  mm.  and 4  mm. 
A  single  specimen  only  of  this  diminutive  coral  is  known. 

It  was  dredged  in  St.  Vincent  Gulf,  and  was  handed  to  me 
bv  the  late  Professor  Tate  many  years  ago.  I  place  it  pro- 

visionally in  the  genus  Hoinophyllia. 
FUNGID^. 

Genus  Bathyactis,  Moseley. 
Bathyactis  symmetrica,  Pourtal^s,  sp. 

FiuKjia  symmetrica,  Pourtales,  Deep-Sea  Corals,  1871,  p.  46,  pi.  vii., 
figs.  5,  6. 

Bathyactis  .symmetrica,  Moseley,  "Challenger"  Reports,  vol.  ii., 
1881,  pp.  186,  etc.,  pi.  x.,  figs.  1-13. 

Numerous  examples  of  this  well-known  coral  were  dredged 
by  Dr.  Verco  at  104  fathoms  35  miles  S.W.  of  Neptune  Is- 

land, but  all  are  fractured.  A  single  whole  example  was, 
however,  obtained  off  Cape  Jaffa,  at  a  depth  of  130  fathoms. 
This  is  7  mm.  in  diameter. 

The  species  has  been  very  fully  described  by  Moseley, 
who  reports  that  it  was  dredged  by  the  Challenger  Expedi- 

tion at  depths  varying  from  30  fathoms  up  to  2,900  fathoms, 
and  in  all  parts  of  the  world.  Amongst  other  localities  men- 

tioned, specimens  were  obtained  between  Kerguelen  Island 
and  Melbourne,  but  at  a  great  depth. 
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EUPSAMMID^.. 

Genus  Leptopenus,  Moseley. 

Leptopenus  discus  (?),  Moseley. 

Leptopenus  discus,  Moseley,  "  Challenger  "  Reports,  vol.  ii.,  pp.  205-8, 
pi.  xiv,,  figs.  1-4;  pi,  xvi.,  figs.  1-7. 

A  number  of  coral  fragments  placed  in  my  hands  by  Dr. 
Verco  and  by  Messrs.  Hedley  and  Petterd  belong  certainly 
to  the  above  remarkable  genus,  but  their  identification  with 
the  species  named  must  be  regarded  as  provisional.  Though 
there  is  not  a  single  perfect  example  present,  every  segment 
shows  the  lace-like  pattern  of  the  septa,  costse,  and  wall,  which 
is  characteristic  of  the  genus.  The  majority  of  the  fragments 
represent  from  one-fourth  to  one-sixth  of  the  whole  disc, 
which  has  been  broken  radially  from  the  centre  to  the  cir- 

cumference, and  in  the  line  of  either  the  free  primary  or 
secondary  septa.  The  bifurcation  of  the  predominant  ter- 
tiaries  is  conspicuous  in  every  fragment,  wliether  large  or 

small.  The  only  noticeable  difference  between  Moseley's  ex- 
amples and  the  Australian  ones  is  in  the  length  of  the  cos- 

tal spines.  In  the  former  they  are  long,  but  in  the  latter 
quite  short. 

The  segments  show  a  coral  somewhat  smaller  than  Mose- 
ley's species  and  about  15  mm.  in  diameter.  The  extreme 

diameter  of  the  "Challenger"  examples  is  given  as  25  mm.,  in- 
cluding, of  course,  the  long  spines. 

Possibly  the  Australian  coral  may  be  new,  but  this  can 
onlv  be  decided  by  an  examination  of  entire  s^jecimens. 

In  all  24  fragments  were  dredged,  viz.,  by  Dr.  Verco,  off 
Cape  Jaffa,  at  90  fathoms  ;  off  Beachport,  from  100  to  200 
fathoms,  and  35  miles  S.W.  of  Neptune  Island,  at  104 
fathoms.  Messrs.  Hedley  and  Petterd  dredged  a  few  segments 
of  the  same  coral  20  miles  from  Port  Jackson,  at  a  depth  of  250 
fathoms.  The  examples  described  by  Moseley  were  all 
found  in  the  Southern  Hemisphere,  but  at  much  greater 
depths,  viz.,  from  1,600  to  1,950  fathoms.  The  nearest  local- 

ity is  in  the  Southern  Indian  Ocean,  lat.  46°  16'  S.,  long.  48° 
27'  E. 

Genus  Notophyllia,  Dennant. 

This  genus,  founded  in  1899  to  receive  three  species  of 
tertiary  fossils,  is,  I  now  find,  represented  also  by  a  recent 
coral  in  which  the  generic  characters  are  well  marked.  The 
close  connection,  to  which  attention  has  before  been  called, 
between  the  Australian  corals  of  the  present  day  and  those 
found  fossil  in  adjacent  tertiary  beds  is  thereby  again  strong- 

ly illustrated. 
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Notophyllia  recta,  spec.  non.  IM.  v.,  \\<^s.  la,  b. 
Corallum  small,  short,  and  compressed.  The  ))as(«  is 

wedge-siiaped,  and  much  like  that  of  .V.  f/niniis,  niihi.  There 
is  no  epitheca,  and  the  wall  is  highly  vesicular  and  porous.  A 
series  of  line  granular  lines,  longitudinally  arranged,  and 
placed  between  the  septa,  enclose  the  vesicular  portions  of  the 
wall.  The  wedge-shaped  base  is  also  markedly  granular  and 
porous. 

The  calice  is  moderately  deep  and  very  elliptical,  the 
ratio  of  the  long  and  short  axes  being  as  2  to  1.  The  colu- 

mella is  straight,  lamellar,  and  granular  :  together  with  the 
septa  at  the  ends  of  the  longitudinal  axis  it  divides  the  calice 
into  two  halves.  On  each  side  of  the  end  septa  there  are  three 
smaller  ones,  or  12  for  the  whole  calioe,  but  they  are  not  quite 
equal,  those  adjoining  the  full-sized  end  septa  being  the  small- 

est. In  all  there  are  26  septa,  viz.,  13  in  each  half  of  the 
calice,  and,  except  the  small  ones  just  mentioned,  they  are  long 
and  sub-equal.  All  are  thin,  straight,  and  granulated  like  the 
columella.  Their  central  margins  are  free  for  som.e  distance, 
but  lower  down  they  are  continued  by  short  processes  which 
reach  the  columella.  Occasional  pores  are  visible  on  their 
sides,  quite  close  to  the  wall. 

Height,  2mm.  to  3  mm.  ;  length  of  calice,  5  mm. ;  breadth 
of  do.,  2*5  mm. 

The  three  examples  from  which  the  description  of  this 
species  is  written  were  dredged  bv  Messrs.  Hedley  and  Pet- 
terd  at  250  fathoms  20  miles  N.E.  of  Port  Jackson.  Two 
much-worn  corals,  one  of  which  is  double  the  size  of  those 
quoted,  may  possibly  represent  the  same  species ;  these  were 
obtained  by  Dr.  Verco  off  Cape  Jaffa  at  a  depth  of  130 
fathoms. 

The  present  coral  differs  in  many  important  points  from 
N .  gracilisi,  its  nearest  fossil  congener.  The  latter  is  larger 
and  has  a  distinctly  different  columella,  while  its  septa  vary 
more  in  size,  and  are  arranged  in  six  well-marked  systems. 

Genus  Dendrophyllia,  Milne-Edwards  and  Haime. 
Dendrophyllia  atrata,  spec.  nov.     PI.  vi.,  figs,  oa,  h. 
Numerous  specimens  of  this  coral  have  been  dredged,  and 

from  various  stations  in  St.  Vincent's  Gulf,  etc.,  but  all  at 
shallow  depths.  There  are  a  few  bush-shaped  colonies  like 
the  one  figured,  but  several  examples  are  solitary  and  adher- 

ent to  shells  or  polyzoal  fragments.  That  the  species  in- 
creases by  budding  is,  however,  demonstrated  by  the  compo- 

site clumps,  the  gemmation  being  both  lateral  and  subbasal. 
As  a  rule,  the  solitary  individuals  are  small,  and  they  pro- 

bably represent  buds  which  have  become  detached  from  the 
q2 



164 

parent  corallum  or  clump.  In  the  latter  the  separate  cor- 
rallites  rise  at  various  angles  from  the  base  or  parent  coral- 

lum, and  are  short  and  cylindrical.  A  much-worn  corallum 
bears  several  lateral  buds  which  arise  at  ri^ht  angles  to  its  side, 
and  in  the  case  of  one  of  them  quite  close  to  the  calicular  mar- 

gin. Another  specimen  consists  of  two  low  corallites  placed 

at  an  angle  of  45°,  and  arising  from  a  common  basal  expan- 
sion. A  third  interesting  example  is  formed  of  a  large 

individual  adherent  to  a  shell  fragment  with  a  smaller  one 
growing  from  it  close  to  its  base,  and  at  a  similar  angle  to 
the  last.  A  distinctly  porous  coenenchyma  is  visible  at  the 
base  of  many  of  the  specimens. 

Broad,  equal  costae  stand  out  prominently  on  the  wall 
of  the  corallites,  especially  close  to  the  calices,  but  the  basal 
expansion  and  also  the  lower  part  of  the  corallites  become 
covered  with  a  fine  but  granular  epitheca.  The  costae  them- 

selves are  markedly  granular;  in  the  narrow  spaces  between 
them  the  wall  is  very  thin  and  porous. 

Exteriorly  the  corallites  are  light-coloured,  but  the  in- 
terior of  the  calices  is  almost  invariably  dark-brown  or  almost 

black.  On  the  type  mass  all  the  calices  are  dark-coloured, 
and,  being  very  deep,  are  somewhat  difficult  to  read,  but  a 
drawing  is  given  of  the  calice  of  a  perfect  but  solitary  speci- 

men which  happens  to  be  light  in  colour. 
The  septa  are  in  six  systems  with  four  cycles.  The 

primaries  are  free,  the  secondaries  are  joined  by  the  tertiaries 
not  far  from  the  columella,  and  the  quaternaries  again  unite 
with  the  tertiaries  nearer  the  wall ;  there  are  thus  six  well- 
marked  deltoid  combinations  in  the  calice.  Adult  specimens 
usually  have  the  systems  complete,  but  in  younger  calices  the 
quaternaries  are  not  fully  developed.  Thus  the  figured  calice, 
which  is  perhaps  not  quite  adult,  has  three  systems  complete 
and  three  incomplete  ;  in  the  latter  the  quarternaries  are  want- 

ing in  one  half  of  each  system.  The  primaries  are  stout  and 
the  remaining  septa  diminish  slightly  in  size  according  to  or- 

der. All  the  septa  are  strongly  spined,  and  so  deeply  den- 
tated  as  to  be  superficially  divided  into  a  series  of  longitudin- 

al segments.  At  the  bottom  of  the  fossa  a  considerable  space 
is  occupied  by  the  columella,  which  consists  of  many  papilli 
resembling  in  shape  the  inner  ends  of  the  dentate  septa. 

The  bush-shaped  colony  figured,  which  is  the  finest  speci- 
men in  the  collection,  has  a  height  of  17  m-^m.  from  base  to 

summit;  it  is  24  mm.  long  and  15  mm.  broad.  Its  separate 
corallites  have  a  diameter  of  7  mm.  and  are  about  5  mm.  high. 

The  calice  chosen  for  illustration  has  a  diameter  of  5*5  mm. ; 
its  corallum  is  3  mm.  high. 
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The  specimens  were  dred^^ed  in  St.  Vincent's  (Julf,  Inves- 
tigator Straits,  atid  Backstairs  Passage,  at  deptlis  ranging 

from  14  to  22  fathoms. 

EXPI  ANATTON  OF  PLATES. 
Plnte  V. 

1    Trrnidtofnx-Jnis   Jfrdlcyi — a,  coralluni,    mag^nified    6  diam.  ; 
h,  calico  of  another  example,  magnified  8  diam. 

2.  Trochocyafhiis   Prfferdi—ri,    coralhim,    map;nifie<l  (i  diam.-, 
h,  caiice  of  same,  magnified  10  diam. 

3.  Parncyathiis  vittatits — a,  coralhim  with  portion  of  shell  to 
which  it  is  attached,  magnified  4  diam.  :  h,  caiice  of  same, 
magnified  10  diam. 

4.  Notophyllia  recta — a,  corallum,  magnified  4  diam.  ;  6,  calioe 
of  another  example,  magnified  6  diam. 

h   Kiovotrochns  F)iifcri- — o,  coralhim.    magnified    6    diam.  ;  h, 
caiice  of  same,  magnified  8  diam. 

Plate  VI. 

1   Cemtotrochvs  recidivus — a,   corallum  of    a    large  example 
attached  by  its  base  to  a  wall  fragment,  magnified  2  diam. 
b,  caiice    of  another  example  of  equal  size,  magnified  4 
diam. 

2.  Cfratotrochus   red  dims — Three  examples    showing  develop- 
ment of  coralla,  all  magnified  2  diam.  ;  ((,  with  ba«e  im- 

mersed in  the  remains  O'f  an  earlier  corallum  ;  h,  with 
corallum  split  into  4  portions  and  caiice  elongated  :  c,  two 
young  coralla,  joined  by  their  sides,  and  attached  at  the 
base  to  the  same  wall  fragment. 

3.  HomophyUia  incrustans — a,  caiice  and  portion  of  shell  which 
it  incrusts,  magnified  4  diani.  ;  h,  portion  of  caiice  showing 
one  system  of  septa,  magnified  12  diam. 

4.  Caryophyllia  planilameUata — a,  coralluni,  magnified  I5  diam. ; 
h,  caiice  of  same,  magnified  21  diam. 

5.  Dendrophyllia  atrata — a.  corallum,  magnified  1^  diam.  ;  b, 
caiice  of  separate  individual,  magnified  6  diam. 
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On  the  Ionisation  of  Various  Gases  by  the 
a  Particles  of  Radium  -No.  2. 

By  W.  H.  Bragg,  M.A.,  Elder  Professor  of  Mathematics  and 
Physics  ir  the  University  of  Adelaide. 

[Read  October  2,  1906.] 
Plate  VII. 

Introduction. 

In  a  paper  with  a  similar  title  (Proc.  Roy.  Soc.  of  South 
Australia,  vol.  xxx.,  p.  1)  I  have  given  a  preliminary  account 
of  an  attempt  to  determine  the  relative  amounts  of  ionisation 
produced  in  various  gases  and  vapours  by  the  a  particle  of 
RaC.  The  present  paper  contains  an  account  of  the  further 
progress  of  this  work. 

In  the  first  place  I  have  here  discussed  the  validity  and 
the  experimental  details  of  the  method  used,  and  have  brought 
forward  evidence  in  favour  of  the  hypothesis  that  St.,  the 
ionisation  produced  in  consequence  of  the  expenditure  of  a 
small  quantity  of  energy  8e  by  the  a  particle,  is  related  to 
the  latter  quantity  by  the  equation  6t  = /•:  ffvjSe,  where  ff  vj 
is  a  function  of  the  velocity  of  the  particle  only,  and  k  a  con- 

stant for  each  gas. 
Secondly,  I  have  given  the  result  of  the  attempts  to  deter- 

mine for  several  gases  the  constant  /.',  which  may  be  called  the 
specific  ionisation  of  a  gas  for  a  radiation,  air  being  taken 
as  the  standard. 

In  conclusion  I  have  discussed  very  briefly  the  form  of 
the  function  ff  v),  and  such  conclusions  as  it  seems  legitimate 
to  draw  from  the  results  so  far  obtained.  Amongst  these  is 
the  following  :  — The  ionisation  per  molecule  (ks,  where  s  is 
the  stopping  power)  is  closely  connected  to  the  molecular 
volume. 

§  1. 

The  method  of  this  research  has  already  been  described 
briefly  in  the  preliminary  paper  flor  rit.J.  For  the  sake  of 
clearness,  however,  and  in  order  to  facilitate  a  discussion  of  the 
validity  and  the  experimental  details  of  the  method,  it  will  be 
well  to  insert  a  short  description  here  also. 

A  small  platinum  plate  is  coated  with  a  very  thin  layer 
of  radium  bromide,  and  placed  below  a  horizontal  ionisation 
chamber  of  3  mm.  width,  at  a  distance  which  can  be  altered 
at  will.      (See  pi.  vii.).      A  set  of  narrow  vertical  tubes  is 
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O  D 

placed  ovor  the  radium,  and  stops  all  a  particles  whicii  move 
in  any  direction  wliicli  is  not  almost  vertical.  Thus  the  par- 

ticles cross  the  narrow  chamber  at  right  angles  to  its  greater 
dimensions,  and  all  spend  o  mm.  of  their  paths  in  the  air 
within  it.  The  resulting  ionisation  being  plotted  against  the 
distance  from  the  radium  to  the  middle  of  the  chamber,  we 

obtain  an  "ionisation  curve,''  as  in 
Fig.  1,  where  ordinates  represent  dis- 

tances and  abscissae  represent  ionisa- 
tion currents.  Each  reading  of  cur- 
rent is  the  diiference  between  two 

others,  one  measured  when  a  very  thin 
copper  screen  is  placed  over  the  ra- 

dium, and  one  when  it  is  not. 
In  this  curve  the  portion  AK  is 

due  to  the  /?   rays  only,  and  repre- 
sents the  effect  of  such   /?  radiation 

as  is  intercepted  by  the  screen  :  the 
chamber  is  out  of  range  of   a  rays. 
Let  KA  be  produced  to  meet  the  axis 
of  x  in  D.    The  portion  ABP  repre- 

sents part   of  the   effect   of  the    a  ^^§- 
particles  from  RaC.    If  no  other  radio-active  substances  were 
present,  the  curve  would  show  a  continuation  of  the  portion 
BP  down  to  the  axis  of      in  some  such  manner  as  PC. 

If  the  ionisation  curve  were  completed  in  this  way,  the  area 
ABPC/J  would  represent  the  total  ionisation  due  to  the  a 
radiation  from  RaC.  If  now  the  air  were  removed,  another 
gas  substituted  for  it,  and  the  area  re-measured,  a  comparison 
of  the  values  obtained  would  give  the  result  which  this  re- 

search aims  at.  We  may  call  it  the  specific  ionisation  of  the 
gas.  But  the  complete  determination  of  the  boundaries  of 
the  area  is  so  long  and  complicated  a  process  as  to  render  this 
procedure  impracticable.  It  can,  however,  be  shown  that  the 
product  of  the  co-ordinates  of  a  certain  point  on  the  curve 
may  be  taken  as  a  measure  of  the  area  of  the  curve,  provided 
certain  assumptions  are  made.  The  point  is  at  the  intersec- 

tion of  the  top  portion  of  the  curve  representing  the  effects  of 
RaA  with  the  side  of  that  showing  the  effects  of  RaC.  The 
co-ordinates  of  this  point  are  comparatively  easy  to  obtain. 

Now,  it  might  appear  that  it  would  be  better  to  measure 
at  one  time  the  whole  of  the  ionisation  produced  by  the 
particle,  rather  than  to  determine  the  ionisation  point  by 
point  along  its  path  ;  since,  if  this  were  done,  it  would  no 
longer  be  necessary  either  to  find  the  exact  form  of  the  ionisa- 

tion curve,  or  to  depend  upon  the  validity  of  assumptions. 
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We  might  spread  a  layer  of  radio-active  material  on  the  floor 
of  an  ionisation  chamber,  and  so  arrange  the  temperature  and 
pressure  of  the  gas  in  relation  to  the  dimensions  of  the  cham- 

ber that  all  the  a  particles  completed  their  paths  within  the 
gas.  But  the  potential  gradient  required  to  separate  and 
collect  the  ions  made  by  the  a  particle  is  generally  very 
great.  For  example,  in  ethyl  chloride  at  30  cm.  pressure 
and  ordinary  temperatures,  about  1,000  volts  per  cm.  is  desir- 

able, if  saturation  is  to  be  certain.  With  such  gas  it  would 
be  necessary  to  make  the  height  of  the  chamber  about  4  cm.,  in 
order  to  allow  all  tlie  a  particles  to  complete  their  ranges  ;  even 
if  the  radio-active  material  were  uranium  or  polonium. 
Thus,  a  total  potential  of  4,000  volts  would  be  required,  and 
such  large  electro-motive  forces  are  out  of  the  question.  If 
the  pressure  of  the  gas  were  lowered,  less  electric  force  would 
be  sufficient ;  but  the  paths  of  the  a  particles  would  be  longer, 
the  chamber  would  need  to  be  higher,  and  the  total  potential 
as  great  as  ever. 

It  is  absolutely  necessary  to  use  a  narrow  ionisation  cham- 
ber if  sufficient  electric  force  is  to  be  obtained  without  the  use 

of  enormous  battery  power.  Clearly  it  would  be  no  gain  to 
use  such  a  chamber  if  the  radio-active  ma>terial  were  spread 
on  one  of  its  walls.  For  in  this  case  some  of  the  particles 
would  complete  their  full  ranges  within  it,  others  only  part, 
and  an  estimate  of  the  ionisation  to  be  expected  would  ren- 

der it  necessary  to  take  into  account  the  amount  of  the  range 
completed  by  each  particle  as  determined  by  the  nature  and 
physical  conditions  of  the  gas  and  the  dimensions  of  the  cham- 

ber, the  reckoning  being  further  complicated  by  the  fact  that 
the  ionisation  produced  by  the  particle  is  not  constant  along 
its  path.  It  is  possible  that  an  experiment  might  be  arranged 
in  which  a  thin  sheet  of  a  radiation  entered  the  chamber 

through  a  slit  at  the  side,  and  sjient  itself  within  the  cham- 
ber without  touching  the  walls.  It  would  be  necessary  to 

make  sure  that  the  same  portion  of  the  range  was  completed 
within  the  chamber  by  the  particle,  no  matter  with  what  gas 
the  chamber  was  filled.    T  have  not  yet  tried  this  plan. 

It  will  now  be  clear,  T  think,  that  the  method  actually 
used  is  not  without  its  advantages.  It  avoids  the  use  of  very 
high  potentials,  and  does  not  require  lengthy  and  uncertain 
calculations.  It  has  also  this  in  its  favour,  that  it  gives  the 
range  of  the  particle  in  the  gas,  so  that  it  is  possible  to 
make  a  sufficiently  accurate  estimate  of  the  amount  of  any 
air  that  may  be  present.  The  presence  of  this  air  can  then  be 
allowed  for. 

Let  us,  therefore,  proceed  to  consider  the  assumptions 
and  approximations  which  the  method  requires. 
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In  the  first  place  it  is  necessary  to  cojisidcr  whether  any 
disadvantages  are  likely  to  arise  from  the  use  of  a  sheet  of 
gauze  as  the  lower  wall  of  the  ionisation  chamber.  The  oAcc- 
tric  field  must  be  distorted  in  the  neighbourhood,  of  the  gauze  ; 
some  very  small  portions  of  the  chamber  which  are  just  over 
the  openings  in  the  gauze  must  be  under  feeble  forces,  and 
the  ions  made  there  be  separated  only  when  tlie  potential  is 
high.  Tt  is  easy,  however,  to  show  that  tliis  effect  is  negligible 
by  a  consideration  of  the  ionisations  due  to  /?  rays.  Tliis 
ionisation  does  not  show  initial  recombination,  as  in  the  case 
of  the  a  rays;  a  fact  first  demonstrated  by  R.  Kleeman,  for- 

merly of  this  University.  In  Fig.  2  are  drawn  the  upper 
parts  of  the  ionisation  curves  of  ethyl  chloride  under  different 
potentials.    It  will  be  seen  that  in  the  portion  which  repre- 
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Fig.  2. 

sents  the  effects  of  /3  rays  only,  saturation  is  complete  when 
50  volts  are  applied  to  the  3  mm.  chamber  :  but  the  ionisation 
due  to  a  rays  is  far  from  being  collected  completely  by  ten 
times  that  potential.  Now,  if  the  field  distortion  due  to  the 
gauze  were  appreciably  effective  we  should  find  the  jS  rays 
also  producing  an  ionisation  which  appeared  to  increase  at 
higher  potentials  ;  and  there  is  no  trace  of  any  such  effect. 
The  same  result  shows  that,  although  ions  are  very  a.pt  to  be 
drawn  through  a  gauze  by  a  strong  field  on  one  side,  yet  in 
this  case  nothing  of  the  sort  takes  place.  To  prevent  it,  a 
second  gauze  has  been  placed  3  mm.  below  the  first,  and 
earthed,  so  that  there  are  strong,  equally-balanced  fields  on 
both  sides  of  the  latter. 

A  thin,  uniform  metal  sheet  might  replace  the  gauze,  but 
unless  it  were  very  thin  it  would  cut  off  more  of  the  range 
than  can  generally  be  spared  ;  and  if  it  were  thin  it  would  be 
liable  to  flexure  by  the  powerful  electric  forces,  so  that  the 
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depth  of  the  ioiiisatioii  chamber  might  become  indetermi- 
nate. 

We  must  now  consider  the  assumption  that  the  area  of 
the  ionisation  curve  may  be  represented  by  the  product  of  the 
co-ordinates  HI  as  already  dehned.  This  is  really  equivalent 
to  the  supposition  that  the  ionisation  resulting  from  the  ex- 

penditure of  a  quantity  of  energy  8c  by  the  a  particle  is 
equal  to  JijfvJSe,  where  f(  rj  is  a  function  of  the  velocity  of 
the  particle  and  k  is  a  constant,  depending  on  the  nature  of 
the  gas  molecule.  It  implies  in  the  first  jDlace  that  the  area 
of  the  ionisation  curve  in  any  gas  is  not  dependent  on  pres- 

sure and  temperature,  and  that,  if  the  form  of  the  curve  is 
altered  by  a  variation  of  these  conditions,  it  is  only  in  so  far 
that  all  the  ordinates  arc  multiplied  by  some  factor,  and  all 
the  abscissas  divided  by  the  same  factor.  It  implies,  in  the 
second  place,  that  the  ionisation  curve  of  one  gas  can  be  made 
to  coincide  with  the  curve  of  any  other  gas,  by  multiplying 
all  the  ordinates  by  some  factor,  and  all  the  abscissae  by  some 
other  factor.  Let  us  examine  the  evidence  in  favour  of  these 
statements. 

If  the  hypothesis  is  true  lU  must  be  independent  of  pres- 
sure and  temperature.  As  regards  pressure,  some  results  were 

quoted  in  a  paper  "On  the  Recombination  of  Ions  in  Air  and 
Other  Gases,"*  which  showed  this  to  be  correct  in  the  cases  of 
air  and  ethyl  chloride  ;  and  further  evidence  will  be  found  in 
the  results  given  at  the  end  of  this  paper.  For,  without  hav- 

ing made  any  exhaustive  comparison  of  the  values  of  IH  at 
different  pressures  in  each  gas.  I  have  often  used  various  pres- 

sures in  the  determination  of  the  specific  ionisation  of  a  gas ; 
and  the  general  agreement  between  the  results  obtained  is 
good  evidence  that  pressure  is  without  effect. 

In  the  same  way,  since  many  determinations  in  the  case 
of  the  same  gas  have  been  made  at  different  temperatures,  the 
close  agreement  shows  also  that  temperature  has  no  influence 
on  the  ionisation.  More  direct  confirmation  can  be  obtained 

from  the  following  results.  During  a  number  of  the  deter- 
minations of  HI,  the  ionisation  chamber  was  connected  in 

parallel  with  a  second  chamber  containing  a  uranium  layer. 
The  ionisation  currents  acted  against  each  other.  Thus  the 
values  of  the  currents  in  the  radium  apparatus  could  be  de- 

termined by  balancing  against  the  uraniiim  ;  the  latter  was 
always  at  the  temperature  of  the  room  and  therefore  formied 
a  fixed  standard.  The  extent  of  the  surface  of  the  uranium 
could  be  varied  by  means  of  a  semaphore,  having  a  graduated 

*  Trans.  Roy.  8oc.  S.A.,  1905,  p.  187. 
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circ'lo  oil  tho  samo  axis.  1(  was  tlicMi  round  (liaL  a  It  lioiif^'li  I  he 
J\l  in  air  ap})eared  to  decrease  as  the  temperature  of  the  ra- 

dium apparatus  was  raised,  yet  when  the  readiuj^^s  were  ex- 
pressed in  terms  of  the  uranium  scale,  the  value  of  HI  was 

constant.  The  decline  was  merely  apparent,  and  due  to  leak- 
age through  the  heaunl  ̂ lass  insulators.  The  actual  values  of 

l\l  were  :  — 

Five  determinations,  20"  to  60'  C. :  320,  326,  318,  314, 
314  :  mean,  319. 

Five  determinations,  60^  to  80'  C:  296.  31  I,  311,  33-1, 
327  :  mean,  316. 

Tile  experiments  were  made  at  various  times,  and  some 
of  the  irregularities  are  probably  due  to  slight  alterations  in 
the  amount  of  RaC  present. 

Furthermore,  it  has  already  been  shown  with  respect  to 
lonisation  in  general  that  pressure  and  temperature  have  no 

effect  (Patterson,  Proc.  Roy.  Soc,  69,  p.  277,  1901,  and  "Phil. 
Mag.,"  Aug.,  1903).  I  have  thought  it  well,  however,  to  re- 

consider the  point  with  special  reference  to  the  circumstances 
of  this  experiment. 

It  is  convenient  at  this  stage  to  state  that  temperature 
does  not  seem  to  have  much  effect  on  initial  recombination. 
The  latter  decreases  rapidly  as  pressure  is  lowered.  This  has 

been  shown  by  Kleeman  and  myself  ("On  the  Recombination 
of  Ions,  etc.").  But  when  the  alteration  in  density  occa- 

sioned by  a  rise  of  temperature  has  been  allowed  for,  there 
appears  to  remain  only  a  slight  diminution  in  initial  recombi- 

nation, which  can  be  ascribed  to  the  direct  result  of  the  in- 
crease in  temperature.  This  is  shown  with  some  clearness  in 

gome  experiments  which  I  have  made  with  CO.^.  They  may 
be  tabulated  as  follows,  the  lonisation  at  an  electric  force  of 

1.000  volts  per  cm.  being  taken  as  100  :  — 
lonisation  lonisation  lonisation 
at  at  at 

QO                                            1,000  volts  333  volts  166  volts 
^                                             per  cm .  per  cm.  per  cm. 

(a)  Pressure,  651  mm.,  20  C.  lOO'O  95*0  90'2 

(^6;  Pressure,  760  mm.,  72"  C.        lOO'O        96-8  94*0 

A  repetition  of  the  experiment  gave  practically  the  same 
result.  The  press uras  and  temperatures  were  so  arranged 
that  the  density  was  the  same  in  each  experiment. 

I  also  tried  the  experiment  with  ethyl  chloride,  but  the 
results  were  not  so  definite;  that  is  to  say,  change  of  tem- 

perature produced  no  very  obvious  effect. 
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It  is  further  assumed  that  the  curves  for  different  gasee 
are  of  the  same  form ;  in  other  words,  that  the  function 
f(v)  is  the  same  for  all  gases. 

A  complete  test  of  this  hypothesis  would  require  an  accu- 
rate delineation  of  the  ionisation  curve  in  the  case  of  each  gas. 

As  has  already  been  said,  this  would  be  a  difficult  task,  inclu- 
sive, indeed,  of  our  present  purpose.  But  a  comparison  of  the 

curves  in  different  gases,  so  far  as  they  have  been  obtained, 
shows  that  the  principle  is  at  least  approximately  true.  For 
example,  the  ratio  of  the  range  of  RaC  to  that  of  RaA  is  the 
same  in  all  gases  within  errors  of  experiment,  and  again  the 
ratio  of  the  maximum  abscissa  of  the  RaC  curve  to  the  abscissa 
/  is  also  constant,  so  far  as  I  have  measured  it.  As  examples 
of  the  constancy  of  the  first  of  these  two  ratios,  I  have  at 

different  times  found  it  to  be  r46  in  air,  1*47  in  pentane,  1*47 
in  ethyl  chloride,  1'44  in  carbon  dioxide,  1*48  in  ethyl  alco- 

hol, and  1*49  in  ethylene.  The  differences  here  are  probably 
experimental  only.  As  regards  the  second  ratio,  I  have  found 

it  to  be  r36  in  air,  r37  in  ether,  1*44  in  ethylene,  1*35  and 
again  1*41  in  ethyl  chloride.  This  ratio  is  much  more  liable to  error  than  the  former  ;  for  all  ionisations  are  harder  to 
measure  correctly  than  ranges,  and  the  peak  of  the  ionisation 
curve  is  an  especially  uncertain  jDoint.  Also  there  is  a  special 
difficulty  due  to  the  existence  of  a  peculiar  phenomenon,  which 
must  now  be  considered. 

It  is  to  be  observed  that  the  ionisation  curves  in  different 
gases  will  not  correspond  unless  the  potential  employed  is 
enough  to  saturate  at  all  points  of  the  path  of  the  a  particle. 
More  electric  force  is  required  as  the  particle  slows  down.  This 

may  be  deduced  from  figures  given  in  the  paper  "On  the 
Recombination  of  Ions,  etc.,"  p.  196.  It  is  there  stated  that the  ratio  of  the  saturated  ionisation  current  to  that  at  25 
volts  per  cm.  in  the  case  of  the  ions  made  by  the  a  particle 

of  RaC  at  a  distance  of  8*25  cm.  from  its  origin  was  found 
to  be  1*29  ;  whereas,  when  the  distance  was  reduced  to  5*05 
cm.,  it  was  found  to  be  1*19.  Each  of  these  ratios  is  the 
mean  of  four  determinations.  (By  an  arithmetical  error,  one 

of  the  latter  is  incorrectly  given  in  the  paper  quoted  :  1*23 
should  be  1*20.) 

Again,  the  effect  is  clearly  shown  by  the  curves  of  Fig.  3, 
which  represent  the  results  of  experiments  on  a  mixture  of 
ethyl  chloride  and  air.  It  will  be  seen  that  the  curve  does  not 
show  the  characteristic  increase  of  ionisation  with  distance 
when  the  electric  force  is  small,  the  reason  being  that  it  is  so 
much  more  difficult  to  collect  the  ions  made  by  the  a  particle 
at  the  end  of  its  path. 
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Fig.  3. 

It  is  necessary  to  refer  to  one  more  assumption  which  is 
made  in  calculating  the  results,  viz.,  that  the  lil  of  a  mix- 

ture can  be  determined  from  a  knowledge  of  the  lil  of  each 
component.  For  example,  it  is  supposed  that,  the  Rl  of  air 
being  100  and  of  ethyl  chloride  132,  then  the  RI  of  a  mix- 

ture in  such  proportions  that  the  a  particle  spends  half  its 
energy  in  each   is  116. 

For  I  have  not  been  able  to  prevent  the  leakage  of  air 
into  the  apparatus  when  raised  above  ordinary  tempera- 

tures, and  it  is  neoessary  to  measure  and  allow  for  the  air 
present  in  each  experiment.  The  apparatus  holds  very  well 
when  not  heated  ;  but  it  is  sometimes  necessary  to  raise  the 

temperature  to  60°  or  70  C.  in  order  to  obtain  a  sufficient 
density  of  the  vapour  under  treatment.  Fortunately,  how- 

ever, the  air  present  may  be  a  considerable  fraction  of  the 
gas  when  measured  by  pressure,  and  yet  be  of  little  import- 

ance when  measured  in  terms  of  the  energy  spent  in  it.  Thus 
the  correction  for  air  present  is  usually  quite  small,  as  will 
be  seen  from  a  consideration  of  the  numerical  results  in  §  2. 

The  assumption  is  by  no  means  an  obvious  one.  If  any 
part  of  the  ionisation  in  a  gas  is  secondary,  and  is  due  to  radi- 

ation originating  in  one  molecule  and  acting  on  a  neighbour- 
ing molecule,  it  might  well  be  that  complications  would  arise 

in  a  mixture  of  gases.  I  have  made  several  direct  attempts 
to  find  whether  any  such  effects  existed  :  the  results  of  some 
of  them  are  shown  in  the  following  tables.  Each  table  refers 
to  a  set  of  experiments  carried  out  consecutively.  The  per- 

centage of  gas  in  each  mixture  is  determined  from  the  stop- 
ping power,  and  the  percentage  of  energy  spent  in  the  gas 

is  then  calculated.  The  value  of  RI  for  the  gas  is  calculated 

by  multiplying  the  observed  value  for  air  by  the  specific  ioni- 
sation of  the  gas,  as  taken  from  the  final  tables  given  at  the 

end  of  the  paper.  For  example,  in  the  first  set,  RI  for  air 

is  198*5,  and  RI  for  ethyl  chloride  is  taken  to  be  189*5  x  1'32 
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=  262.  The  EI  for  each  mixture  is  then  calculated.  In  the 
table  the  calculated  and  observed  values  are  put  side  by  side, 
and  it  will  be  seen  that  there  is  a  good  agreement :  — 
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3. 
39*7 
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— 
2. 9r5 8*5 96 294 

34-5 

258 260 
Q o. 00  0 OD  0 310 

36-5 
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4. 0 100 0 760 37 

198-5 1. 0 100 0 760 
41 202 

2. 
83-5 16-5 

95 321 
43 

262 
264 3. 

19-2 
80-8 45-5 

351 45 232 

229-5 
4. 0 100 0 760 

45*6 

195 

Nevertheless, in  a number  of  cases  in which  I have  1 

tempted  to  calculate  the  value  of  RI  of  one  gas  from  a  know- 
ledge of  the  values  of  EI  for  air,  and  for  a  mixture  in  known 

proportions,  I  have  obtained  an  unexpectedly  high  result,  and 
when  I  began  some  direct  experiments  on  the  question  1  was 
quite  prepared  to  find  that  the  ionisation  of  a  mixture  of  air 
and  gas  was  more  than  the  sum  of  the  ionisation  of  air  and 
gas  separately.  Further  experiment  will,  no  doubt,  make 
everything  quite  clear.  In  the  meantime  it  is  sufficiently  evi- 

dent that  the  principle  is  at  least  nearly  true.  For  the  pur- 
pose of  this  investigation  it  may  be  taken  as  quite  true,  since 

the  correction  to  be  made  for  the  presence  of  air  is,  at  the 
most,  only  small. 

The  quantity  7,  as  measured,  includes  a  small  propor- 
tion of  p  ray  ionisation.  It  must  be  shown  that  this  does 

not  harm  the  result. 

In  the  form  of  apparatus  which  I  use  the  ionisation  in 
the  portion  AE  of  the  curve  (see  Fig.  1)  is  nearly  6  per  cent, 
of  the  ionisation  at  F,  and  I  have  not  found  enough  variation 
from  gas  to  gas  to  justify  an  attempt  at  correcting  for  it. 
Of  course,  the  quantity  is  on\j  sm.all. 

The  curve  shows  only  this      ionisation  above  A ;  that 
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below  is  hidden.  But  I  liave  found  by  ex])eriment  that  it 
varies  very  little  throughout  the  whole  distance  from  the  axis 
of  .r.  This  I  did  by  placing  over  the  radium  just  enough 
tinfoil  to  cut  off  all  the  a  rays. 

In  the  foregoing  will  be  found,  I  think,  sufficient  justifi- 
cation for  the  choice  of  the  method  of  this  paper,  and  for  the 

assumptions  made  during  the  calculation  of  the  results. 
In  the  previous  paper  I  have  already  given  a  brief  de- 

scription of  the  process  of  an  experiment.  Some  points, 
however,  deserve  reconsideration  in  the  light  of  further  ex- 

perience, and  some  changes  have  be^n  found  convenient.  These 
are  best  discussed  in  relation  to  an  actual  experiment ;  I  will 
take  a  determination  of  EI  in  carbon  bisulphide. 

I  have  found  it  best  to  separate  experiments  whose  object 
is  to  determine  EI  from  those  whose  object  is  to  find  the  stop- 

ping power  of  the  gas.  In  the  former  the  chief  difficulty  lies 
in  overcoming  initial  recombination.  This  requires  the  pres- 

sure of  the  gas  to  be  low,  and  the  applied  potential  to  be 
high.  A  little  leakage  of  air  into  the  apparatus,  which  can 
hardly  be  avoided  under  these  circumstances,  is  no  serious  dis- 

advantage, since  the  proportion  of  air  can  be  found  from  a 
knowledge  of  E,  and  of  the  pressure  and  temperature  at  the 
time  when  E  is  measured  ;  and  these  data  are  easily  obtained. 
In  the  latter,  any  moderate  voltage  will  do,  since  the  range 
does  not  depend  on  potential ;  but  it  is  desirable  to  have  as 
much  gas  as  possible,  and  no  leakage  of  air  during  the  ex- 

periment, so  that  when  the  bulb  containing  a  sample  of  the 
gas  is  taken  away  and  weighed  in  order  to  find  the  proportion 
of  the  mixture,  it  m.ay  truly  represent  the  condition  of  things 
during  the  earlier  part  of  the  experiment.  It  is  best  to  work 
at  a  high  temperature,  if  such  is  required  to  fill  the  chamber 
with  gas  which  is  nearly  at  atmospheric  pressure. 

Carbon  bisulphide  vapour  is  well  superheated  at  a  tem- 

perature of  30"  and  a  pressure  of  25  cm.  The  apparatus  is, 
therefore,  heated  to  that  temperature;  and  EI  for  air  is  first 
measured. 

6  err,  1 

air Ri  -  2\2 ScmJ 

S b 1 

Fig.  4. 
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Fig.  4  shows  the  readings  obtained,  and  the  curve  which 
is  drawn  to  find  R  and  /.  These  are  determined  to  be  4*95 

and  42'8  respectively,  so  that  i?/  =  212,  the  temperature 
being  30°  C,  and  the  pressure  being  751  cm.  The  appara- 

tus is  then  exhausted  and  filled  with  CS  vapour  to  a  pres- 
sure of  about  24  cm.  It  is  known  from  a  separate  experi- 
ment that  1,000  volts  per  cm.  is  a  saturating  potential  gra- 

dient, and  a  battery  of  300  volts  is  therefore  put  on  to  the 
3  mm.  chamber. 

9CTY1 

1 

/-
 

Scm  1 
29%. 

R  '  7-7U. 
1  =  37\\ 
Rl  --  289 

5 6 7 

Fig.  5. 

The  readings  then  taken,  and  the  curve  drawn  are  shown 

in  Fig.  5.  It  appears  from  these  that  7?  =  7*74,  7  =  37*3,  so that  i?7  =  289.  The  pressure  has  altered  about  1  cm.  during 

the  determination  of  the  curve,  but  was  found  to  be  23*35  at 
the  moment  when  the  corner  {R,I)  was  passed.  The  tempera- 

ture at  the  same  time  was  29°.  Now,  the  stopping  power  of 

CS2  is  2*20,  and  the  stopping  power  of  the  mixture  is  (com- 
paring with  the  previous  experiment)— 

,495  751 
 .  =  2-06 

774  233-5 
Hence — 

If  X  be  the  percentage  of  gas,  we  must  have 

xx2'2  +  l-x  =  2*06  .*.  X  =  88-5. 

The  vapour  is  then  cleared  out  of  the  apparatus,  and  dry 
air  admitted.  The  value  of  RI  for  air  is  again  determined,  as 

shown  in  Fig.  6,  and  found  to  be  214. 
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7 
Gir 
7.^1  "on 

30-C 

R-  Jl-9  ,S 1  ̂ U\i 

Semi 
Rl ' 2IU 

S 7 

Fig.  6. 
In  the  second  experiment  tlie  proportion  of  gcis  to  air,  by 

pressure,  is  as  88'5  to  11  "5  ;  but,  according  to  the  energy  spent 
by  the  a  particle,  as  88'5  to  11*5/ 2'2,  i.e.,  as  94*5  to  5'5. 
Hence  the  true  value  of  lil  is  found  from  the  equation 

•945  lU  + -055  X  213  =  289 
whence  7^7  =-294 

Hence  specific  ionisation  of  082  =294/213=^1*38. 
The  results  of  this  particular  experiment  are  recorded 

in  the  second  line  of  the  results  for  carbon  bisulphide  in  §  2. 
It  seems  probable  that  the  determination  of  the  ionisa- 
tion in  various  cases  due  to  the  a  rays  may  be  of  consider- 
able importance,  and  I  therefore  attach  a  drawing  of  the 

apparatus  which  I  have  used  (pi.  vii.)  in  the  hope  that  it  may 
save  the  time  of  any  other  workers  in  this  direction. 

In  the  figure,  P  is  cne  of  three  glass  pillars  which  sup- 
port the  high  potential  j)late.  I  have  also  used  a  glass  plate, 

as  shown  by  the  dotted  surface,  to  insulate  the  upper  plate 
of  the  ionisation  chamber.  Sulphur  and  ebonite  do  not 
stand  the  heat.  The  upper  gauze,  gg,  is  the  lower  wall  of 

the  chamber,  g'(/'  is  the  lower  gauze  and  is  earthed  ;  it  is  sup- 
ported by  three  brass  pillars,  only  one  of  which  is  shown.  The 

vertical  tubes  are  shown  at  TT,  and  the  radium  plate  at  RR. 
The  semaphore,  ss,  is  made  of  thin  sheet  copper,  and  can  be 
turned  round  so  as  to  uncover  the  radium.  It  may  be  worth 
while  mentioning  that  I  have  found  it  better  to  keep  the 

plate,  QQ,  "out  of  sight"  of  any  insulating  material  connected 
with  the  high  potential  plate  :  if  this  is  not  done,  then  the 
creep  of  electricity  over  the  insulators  which  is  apt  to  occur 
when  the  potential  is  changed  exerts  a  troublesome  electro- 

static effect.  DEFG  is  the  outline  of  the  electric  oven.  The 

tube  A  goes  to  the  manometer,  B  to  a  bulb  used  in  the  deter- 
minations of  stopping  power,  and  C  to  a  bulb  which  contains 

the  liquid  whose  vapour  is  being  treated. 
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§2. 

The  following  tables  contain  the  results  of  the  determina- 
tion of  the  constant  of  specific  ionisation  due  to  a  rays.  These 

have  all  been  made  recently,  except  when  the  contrary  is 
stated.  I  have  rejected  a  large  number  of  earlier  measure- 

ments. In  the  case  of  each  experiment  with  a  gas,  the  value 
of  in  for  air  was  found  immediately  before  and  im- 

mediately afterwards.  It  varies  somewhat  from  day 
to  day,  and  generally  increases  during  any  long 
series  of  experiments,  since  the  warmth  and  dry- 

ness are  conducive  to  the  better  retention  of  the  emanation. 
The  radium  plate  is  not  quite  in  so  good  a  condition  as  it  used 
to  be,  being  covered  with  a  very  thin  film  of  dirt  and  grease 
(mainly  from  the  taps).  This  could,  no  doubt,  be  removed  by 
a  red  heat,  but  I  am  unwilling  to  handle  the  radium  film  so 
roughly  just  now.  The  presence  of  the  film  slightly  lowers  the 

ranges,  about  *5  to  1  mm.  in  air ;  and  rather  blurs  the  cor- 
ners of  the  ionisation  curves :  — 

Per- 

Per 
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Methyl  Alcohol. 
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Methyl  Iodide. 
1000      35*35    47  88  95 
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1670      27-4    62  71  89*5 
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1*30 
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Volts  per  cm.     Pressure  in  cm.  Temperature. RI. RI  (air). Ratio. 

A  cetyleue. 
1000 Atmo. 54 274 223 

1'23 
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Oxygen. 
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1-09 

Of  the  measurements  recorded  in  the  above  tables,  those 
for  acetylene,  ethylene,  carbon  dioxide,  and  nitrous  oxide  were 
made  some  time  ago.  But  they  are  probably  quite  correct 
enough  to  rank  with  the  rest,  which  have  for  the  most  part 
been  made  recently,  since  they  are  not  affected  by  tempera- 

ture and  initial  recombination  difficulties.  The  measurements 
most  likely  to  contain  error  are  those  of  the  alcohols  and 
methyl  iodide,  the  latter  because  I  have  been  unable  from 
lack  of  material  to  repeat  the  one  somewhat  ancient  determi- 

nation, the  former  because  for  some  reason  the  alcohols  are 
very  difficult  to  manage  in  my  apparatus.  They  are  apt  to 
cause — particularly  methyl  alcohol — very  large  normal  leaks, 
though  other  vapours,  such  as  benzene,  have  no  such  effect. 
I  believe  the  cause  to  be  connected  with  the  presence  of  min- 

ute particles  of  fluff,  which  bridge  across  the  walls  of  the 
ionisation  chamber,  being  stretched  along  the  lines  of  force. 
Although  the  apparatus  is  guarded  with  plugs  of  glass  wool, 
yet  things  of  this  sort  seem  to  find  their  way  into  the  cham- 

ber at  times,  and  it  is  possible  that  the  methyl  alcohol  sets 
them  free  from  the  sides  or  base  of  the  apparatus  to  which 
they  are  fastened  by  traces  of  grease.  I  have  only  once  had 
the  apparatus  in  perfect  working  order  with  methyl  alcohol ; 
at  that  time  I  had  gone  over  the  working  parts  with  a  magni- 
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fying  fi^lass  to  find  and  reinovo  every  forei*^^!  particle,  and 
had  washed  tlic  wliole  apparatus  out.  with  methyl  alcohol  itself. 
These  good  conditions  lasted  only  a  short  time,  and  unfortu- 

nately a  second  cleansing  process  was  not  equally  effective. 
I  must  point  out  that  the  results  for  benzene  and  acety- 
lene are  now  close  together.  In  the  preliminary  paper  I  be- 

lieved them  to  differ  considerably,  and  used  them  as  an  illus- 
tration of  the  want  of  direct  connection  between  the  energy 

spent  and  the  ionisation  produced.  It  will  be  seen  later  that 
this  effect  is  now  clearly  shown,  but  I  was  unfortunate  in 
using  a  comparison  of  benzene  with  acetylene  as  an  illustra- 
tion. 

§  3. 
Though  our  knowledge  of  the  process  of  ionisation 

by  the  a  particle  is  as  yet  only  small  and  imperfect,  it  does 
not  seem  out  of  place  to  draw  together  what  facts  we  do 
know,  and  to  endeavour  to  connect  them  by  some  thread  of 
argument,  which  may  be  useful  for  a  time. 

In  the  first  place  there  is  the  fact  that  the  ionisation 
produced  by  the  a  particle  increases  as  its  velocity  diminish- 

es. Now,  Rutherford  has  recently  shown  (Phil.  Mag.,  Aug., 
1906)  that  the  particle  spends  energy  at  a  uniform  rate  along 
its  path.  It  follows,  therefore,  that  the  ionisation  produced 
is  not  proportional  to  the  energy  spent.  In  my  preliminary 
paper  I  have  already  given  a  reason  for  supposing  that  the 
energy  spent  and  the  ionisation  produced  are  not  directly 
connected,  viz.,  that  the  former  is  related  to  the  atomic  weight 
by  a  simple  law  and  the  latter  is  not. 

As  a  temporar}^  hypothesis  let  us  suppose  that  there  is 
an  intervening  link;  that  the  a  particle  produces  a  primary 
effect  A,  which  in  turn  produces  a  secondary  effect  B.  The 
latter  consists  of  ionisation,  the  former  may  or  may  not  do 
so.  It  is  in  the  production  of  the  primary  effect  that  the 
energy  of  the  particle  is  spent. 

Since  the  energy  spent  is  related  to  the  atomic  weight 
by  a  simple  law,  since  it  is  independent  of  velocity,  and  since 
there  is  a  critical  speed  at  which  all  ionisation  ceases,  which 
speed  is  the  same  for  all  atoms,  it  appears  clear  that  A  is 
a  sub-atomic  effect.  It  consists  in  the  performance  of  some 
act  which  always  involves  the  expenditure  of  the  same 
amount  of  energy ;  and  the  stopping  power  of  an  atom  is 
proportional  to  the  number  of  times  that  the  act  is  performed 
within  it.  The  effect  might  consist,  for  example,  in  some 
operation  upon  a  common  constituent  of  all  atoms,  such  as  an 
a  particle.  The  critical  speed  might  be  that  at  which  the 
moving  a  particle  failed  to  penetrate,  or,  more  generally,  act 
upon  the    a  particle  of  the  atom. 
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In  the  next  place  consider  the  effect  B.  The  proporti.5n 
of  ionisation  to  energy  spent  varies  from  molecule  to  molecule, 
and  is  dependent  on  the  velocity  of  the  a  particle.  The  re- 

sults described  in  this  paper  show  that,  as  already  said, 
di  =  kf(v)de.  The  nature  of  the  function  f(v)  is  of  great 
interest.  In  two  previous  papers  I  have  made  attempts  to 
find  it.  In  the  first  (Phil.  Mag.,  Sept.,  1905)  I  showed  that 
if  we  assumed  the  ionisation  produced  to  be  proportional  to 
the  energy  spent,  and  both  to  and  also  assumed  all  uhe 
energy  to  be  spent  on  ionisation,  then  the  form  of  the  curve 

was  most  readily  explained  by  taking  n~  —\.  Later  Ruther- 
ford showed  that  the  energy  of  the  a  particle  was  not  all 

spent  on  ionisation,  but  that  much  still  remained  when  ionisa- 
tion ceased.  Using  his  figures,  I  then  pointed  out  that  with 

this  modification  of  the  hypothesis  it  seemed  probable  that 

n^-  -2  (Phil.  Mag.,  Nov.,  1905).  But  Rutherford's  recent 
work  shows  that  the  hypothesis  is  still  fundamentally  wrong, 
because  the  ionisation  is  not  proportional  to  the  energy  spent. 
His  results  settle  the  whole  question. 

If  ?'=  the  velocity  of  the  particle,  /■  the  range  yet  to  be 
run,  d  a  constant,  which  Rutherford  estimates  at  1*25  cm., 
then  his  conclusion  is  that  v  is  proportional  to  \^^r  +  d). 
Now  I  have  shown  (Phil.  Mag.,  Nov.,  1905)  that  the  ionisa- 

tion produced  by  the  particle  during  the  last  r  cm.  of  its  path 

is  proportional  to  V(r^-d) — \/d  where  <i  =  l"33.  The  two 
values  of  d  may  be  taken  to  be  the  same.  Hence  di/dr  is  pro- 

portional to  1/ 7'-\-d ),  i.e.,  to  l/v;  which  means  that 
ff  V )  =  \  I V ,  or  that  the  ionisation  produced  at  different  points 
of  the  path  in  any  gas  is  proportional  to  the  time  spent  by 
the   a   particle  in  crossing  the  atom. 

The  formula  which  I  have  used  here  for  the  ionisation 
was  calculated  on  the  hypothesis  that  the  a  particle  lost  its 
ionising  power  abruptly,  and  that  the  slope  of  the  top  of  the 
ionisation  curve  was  due  to  the  effects  of  the  thickness  of  the 

Ra  film.  Bronson's  results  (Phil.  Mag.,  June,  1906) 
seem  to  show  that  the  loss  of  ionising  power  is  not  quite  so 
sudden  as  I  supposed  it  to  be.  But  I  find  that  this  does  not 
affect  the  calculation  of  the  form  of  ffv).  For  we  may  take 
an  extreme  view  and  suppose  the  whole  of  the  top  slope  to  be 

due  to  a  gradual  decay  of  the  a  particle's  powers,  and  none 
to  the  thickness  of  the  radium  layer.  In  that  case  the  form 
of  the  ionisation  curve  represents  the  effects  of  one  particle. 

Now,  the  ionisation  at  6*5  cm.  (in  air)  for  RaC  is  nearly  4/3 
of  the  ionisation  at  5  cm.  At  the  former  distance  r  +  d  =  'b  + 
1-25  =  1*75,  and  at  the  latter  2 +  1-25  =  3*25.  But  a/3-25/ 
A/r75  =  r36:  which  is  very  nearly  4/3.  Thus  the  ionisation 
on  this  hypothesis  also  is  inversely   proportional  to    V (r  +  d)^ 
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and  the  true  explanation  of  the  top  slope  must  lie  between 
the  two  extremes. 

It  seems  clear,  then,  that  the  ionisation  in  the  molecule 
is  proportional  to  the  energy  spent  in  it  {i.e.,  to  the  stopping 
power,  or  the  amount  of  the  effect  A),  to  the  velocity  of  the 
a  particle  inversely,  and  to  a  quantity  k,  constant  for  any  one 
gas,  but  varying  from  gas  to  gas.  It  is  this  quantity  which 
is  given  in  the  last  column  of  the  tables  above. 

The  velocity  of  the  a  particle  might  enter  into  the  for- 
mula because  A  is  effective  in  producing  B  in  proportion 

to  the  derangement  of  the  atom  or  molecule  consequent  on  the 
presence  of  the  particle  within  it,  and  therefore  to  the  time 
during  which  the  intrusion  lasts.  There  is  something  odd 
about  this  conclusion,  which  suggests  a  reconsideration  of  tlie 
position. 

At  this  stage,  therefore,  it  is  natural  to  raise  the  question 
whether  the  effect  A  really  is  the  cause  of  the  effect  B,  whe- 

ther, that  is  to  say,  the  energy  spent  by  the  a  particle  goes 
to  the  production  of  ions,  or  the  ionisation  energy  comes  from 
some  other  source  and  the  a  particle  merely  pulls  the  trigger 
in  its  passage  through  the  molecule.  The  fact  that  the  ionisa- 

tion produced  varies  as  the  time  of  passage  is  certainly  indi- 
cative of  the  truth  of  the  latter  hypothesis;  whilst  the  occur- 

ence of  the  stopping  power  in  the  expression  for  the  ionisation 
is  not  necessarily  evidence  against  it,  because  the  factor  k 
might  be  taken  in  conjunction  v^ith  s,  and  k$  might  be  found 
to  represent  not  some  derivative  of  the  energy  spent  by  the 
particle  v^ithin  the  molecule,  but  some  inherent  property 
of  the  molecule  which  determined  the  ionisation  produced 
in  consequence  of  the  pulling  of  the  trigger. 

The  quantity  ks  represents  in  the  first  place  the  specific 
ionisation  of  the  molecule ;  that  is  a  relative  measure  of  the 
ionisation  produced  in  a  molecule  when  an  a  particle  passes 
through  it  at  a  given  speed.  Now,  it  is  an  extraordinary 
thing  that  the  values  of  ks  which  I  have  obtained  for  different 
molecules  prove  to  be  nearly  related  to  already  well-knowm 
molecular  constants,  such  as  the  molecular  volumes,  molecular 
refraction  constants,  and  so  on. 

In  the  following  table  the  values  of  k,  s,  and  ks  of  a 
nurrber  of  substances  are  given  in  the  first  three  columns; 
the  fourth  contains  the  volumes  of  the  molecular  volume  v, 
and  the  fifth  the  ratio  vfks.  The  values  of  the  volumes  were 

for  the  most  part  taken  from  the  tables  in  Ostwald's  Lehrbuch 
der  Allgemeinen  Chemie,  2nd  edition,  p.  356,  etc.,  but  those 
of  C2H2  and  C2H4  were  calculated  from  the  general  equation 
for  obtaining  the  molecular  volumes  of  organic  compounds, 
and  the  values  for  CO^,  O.,,  and  Hj  were  adopted    on  the 
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assumption  that  they  fell  into  line  with  the  same  equation. 
This  is  justifiable,  since  my  immediate  object  is  to  show  a  re- 

lationship between  ks  and  the  atomic  volume  in  combination. 
As  a  matter  of  fact,  the  molecular  volume  of  O2  per  se  has 
been  found  by  Dewar  to  be  274  (Chem.  News,  June,  1898). 
This  is  close  to  the  value  in  the  table,  viz.,  24'4.  But  Dewar 
also  finds  H.,  to  be  28,  which  is  much  larger  than  the  value 
used  in  the  ordinary  formula. 

k  X  10^. •S  X  10^. 
ks  X  10". 

B. 

1  •'>Q 1  .J  y 000 
'±0\J 

i  0  0 0  0 
loo O'JiJ 1  1  7-n 11/  V 0  /  0 DO 

LO'J i  1  0 4:  1  U 

•-i.Q 

C  H 126 111 140 

33-0 

236 

36-0 
132 333 440 

106-0 

241 

83-0 

5-3 

CH.O  .. ,.  123 200 246 

62-0 

252 

47-0 
5-2 

CH,0  .. .  122 143 174 

42-5 

244 
CCI4 .  132 400 528 

104-0 

197 

80-0 6-8 
CHCl, .  129 316 408 

85-0 

208 

72-0 

5-7 

C..H,C1  . .  132 236 312 

71-0 

227 

55-5 

5-6 
ck,i  .. .  133 258 343 

66-0 

193 

52-0 

6-6 C,HJ  .. .  128 312 400 

86-0 

215 

68-8 

5-8 
C8., .  137 218 299 

62-0 

207 

50-0 

6-0 
CO, .  108 147 159 

35-4 

222 

30-0 

5-3 
N,0  .. .  105 146 153 290 

5-3 0, 
.  109 105 115 

24-4 

212 

19-0 

6-1 
H, .  100 24 

24 
11-0 

460 
8-6 2-8 

The  value  of  k  for  H.^  is  set  down  as  100.  This  is  only 
approximate,  and  is  probably  too  high.  Its  accurate  deter- 

mination will  require  the  construction  of  special  apparatus. 
The  agreement  between  the  ratios  v  /  ks  in  the  fifth 

column  is  not  such  as  to  show  that  v  and  ks  are  directly  pro- 
portional; but  it  is  good  enough  to  suggest  strongly  that 

they  both  rest  immediately  on  some  more  fundamental  pro- 
perty. The  case  is  even  a  little  stronger  than  appears  at 

first  sight,  since  it  is  clear  that  contributes  an  abnormal 
amount  to  the  molecular  volumes;  the  ratio  v j ks  is  high 
whenever  H  preponderates  in  the  molecule.  Moreover,  the 
molecular  refractions  also  run  closely  parallel,  as  is  well 
known,  with  the  molecular  volumes,  and  in  general  the  con- 

nection between  the  various  physical  properties  of  the  mole- 
cule and  its  volume  is  more  obvious  than  any  connection  with 

its  molecular  weight.  Consequently  the  quantity  ks  is  closely 
related  to  most  of  the  physical  properties  of  the  molecule. 
As  a  second  instance,  I  have  put  in  the  sixth  column  of  the 

above  table  the  respective  values  of  Sutherland's  molecular 
volume  B  (Phil.  Mag.,  Jan.,  1895),  and  shown   in  the  last 
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column  thai  this  also  is  c'los(>ly  comu'ciod  to  /,s.  A(>t'oi<ling 
to  Sutherland,  Ji  tends  to  be  proportional  to  the  electrie  mo- 

ment of  the  molecule.  In  this  case  also  tlie  variations  in  the 
ratios  (see  the  last  column)  seem  to  be  due  to  abnormalities 

in  /i  rather  than  in  /.  N ;  r.f/.,  C.Jl.,  and  (  '.,H  ,  would  f";dl  mto 
line  of  the  values  of  B  for  these  substances  were  more  in  keep- 

ing with  those  for  CbH,;  and  C.,T-1,,. 
Since  k  is  nearly  the  same  for  a  number  of  gases,  r/s 

is  also  nearly  the  same.  Thus  the  molecular  volume  is  con- 
nected, not  very  distantly,  with  the  sum  of  the  square  roots 

of  the  weights  of  the  atoms  which  make  up  the  molecule. 
Each  of  these  physical  properties  which  are  so  nearly 

related  is  partly  additive,  partly  constitutive.  For 'example, 
the  molecular  volume  of  an  organic  molecule  depends  in  ])art 
on  the  sum  of  the  volumes  of  the  constituent  atoms,  and  in 
part  on  the  mode  of  constitution.  This  suggests  that  there 
is  some  fundamental  and  purely  additive  property  of  the 
atom  itself,  on  which  various  semi-additive  properties  are 
based.  For  this  reason  it  appears  to  be  of  great  interest 
that  the  stopping  power  of  the  atom  has  show^n  itself  to  be 
simply  additive,  so  far  as  experiment  has  tried  it;  and  at 
the  same  time  to  be  closely  connected  with  the  atomic  volume, 
the  atomic  refraction,  and  the  rest.  The  additive  nature  of 
the  constant  may  be  seen  from  the  following  table,  in  wdiich 
the  observed  stopping  powers  of  a  number  of  gases  are  set 
alongside  those  calculated  from  assumed  values  for  H,  C,  O, 
and  CI. 

Assume  B.^^'2i,  C.,  =  -S6,  Oo=l-03,  CI, =  1-78  (air  mole- 
cule =  1)  : — 

C.2H.2    C.,H4    C,,Hp    C=,Hj2    CH4O  CjHfjO 

Calculated   ...     1-09    1-33     3-27     3-56      1-41  -J-OS 
Observed     ...     Ml     1-35     3-33     3-59      1-43  2-00 

C^HioO     CO,      CCI4      CHCI3  C,H,C1 
Calculated   ...      3-41        1-47       3-98        3-21  2-34 
Observed     ...     3-33       1-48      4-00        3-16  2-36 

It  is  of  course  too  early  to  say  that  the  stopping  power 
has  been  proved  to  be  a  perfectly  additive  property  of  the 
atom,  yet  if  is  clear  enough  that  it  is  more  so  than  any  other 
known  property,  except  one.  The  more  nearly  experiment 
shows  it  to  be  strictly  adaitive,  the  greater  will  be  its  title 
to  rank  with  mass  itself.  I  hope  to  begin  soon  a  fresh  and 
more  accurate  set  of  experiments  in  the  endeavour  to  find 
to  what  extent  the  additive  law  holds. 

The  near  proportionality  of  the  stopping-power  to  the 
atomic  square  root  is  an  effect  which  is  quite  apart  from  its 



additive  nature.  Its  existence  is  a  connecting  link  between 
the  atomic  weight  on  the  one  hand  and  the  atomic  volume, 
refractive  power,  etc.,  on  the  other.  The  preliminary  paper 
on  this  subject  contained  a  table  of  stopping  powers  as  found 
up  to  that  time.  I  have  made  several  new  measurements  of 
these  constants,  which  are,  I  believe,  an  improvement  on  the 
old.  This  is  particularly  the  case  with  the  metals  Au,  Pt, 
Sn,  Ag,  Cu,  and  Al,  since  the  specimens  used  were  obtained 
as  pure  from  Messrs.  Johnson,  Matthey,  &  Co.  I  find  that 
if  the  stopping  powers  of  S,  CI,  and  I  are  calculated  from 
those  of  molecules  containing  them,  on  the  assumption  that 
the  additive  law  holds,  then  these  fit  in  very  well  with  the 
metals.  So  also  does  Br  fit  in  fairly  well ;  it  is  quite  possible 
that  the  divergence  is  due  to  experimental  error,  since  the  only 
measurement  on  a  molecule  containing  Br  was  made  at  a  very 
early  stage  of  this  enquiry.  The  divergence  from  the  exact- 

ness of  the  square-root  law,  which  I  have  previously  pointed 
out,  seems  to  occur  only  in  the  atoms  whose  weights  are 
below  30 ;  these  have  an  abnormally  low  value,  as  may  be 
seen  from  the  table  below  (in  which  s  for  the  air  atom  =  l). 
It  is  curious  that  a  similar  effect  should  occur  in  the  case  of 
the  atomic  heats:  — 

H.  C.     N.      O.     Al.  8.     CI.  Fe.  Ni. 

s   -24  -85    -94  1-05  1-495  1-76  1-78  2-29  2-44 
A^o)           ...1-00  3-47  3-74  4-00  5-20  5-65  5-96  7-48  7-65 
s/n^)x10\..  240  246   251    262  287  312    299    307  319 

Cu.  Br.  Ag.  Sn.  I.  Pt.      Au.  Pb. 
s   2  46  2-60  3-28  3-56  3-44  4-14     4-22  4-27 

...7-96  8-93  10-37  10-9  11-2  13-95  14-0  14-35 
saAox  10^..  309  291  316  326  307  297      301  298 

One  other  point  invites  some  consideration.  Whilst  the 
saturated  ionisation  curve  seems  to  be  the  same  for  all  gases, 
yet  the  effects  of  initial  recombination  vary  from  gas  to  gas 
and  from  point  to  point  on  the  curve.  This  fact  can  be  ex- 

plained by  the  consideration  that  the  amount  of  the  ionisa- 
tion produced  is  an  intramolecular  effect,  and  is  therefore 

independent  of  the  physical  conditions  of  the  molecule  and 
of  the  relations  of  one  molecule  to  another,  whilst  the  amount 
of  initial  recombination  depends  on  extramolecular  relations, 
on  pressure,  perhaps  on  temperature,  and  so  on.  The  in- 

crease of  initial  recombination  towards  the  end  of  the  path 
of  the  particle  may  be  due  in  part  to  the  existence  of  a 
greater  number  of  molecules  that  have  lost  m.ore  than  one 
ion,  since  in  such  cases  recombination  would  be  harder  to  pre- 

vent.    This  raises  the  question  as  to  how  the  ionisation  is 
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distributed  between  the  nioleeules  wliieli  tlie  a  particle 
traverses.  There  does  not  appear  to  be  any  evidence,  as  yet, 
that  tlie  chance  of  an  ion  being  formed  from  a  mf)lecule  is 
dependent  on  whether  the  molecule  has  already  lost  one  or 
more  ions;  rather  the  contrary.  ]f  this  is  the  case,  occa- 

sional molecules  must  lose  several  ions.  Nor  is  it  yet  clear 
in  what  mode  ionisation  occurs.  Does  the  a  particle  simply 
cause  the  removal  from  the  molecule  of  one  or  more  electrons  ? 
May  there  not  possibly  be  a  more  complete  disruption  of  the 
molecule,  or  even  the  atom  ?  There  is  one  curious  parallelism 
in  numbers  which  may  have  a  bearing  on  this  question.  Ram- 

say and  Soddy  (Proc.  Roy.  Soc,  72,  p.  204,  1903)  found 
that  50  mmg.  of  radium  l3romide  in  solution  evolved  gases 

at  the  rate  of  "5  cc.  per  day — i.e.,  2  x  10'"  molecules  per  day. 
Now,  Rutherford  has  shown  that  one  gram  of  radium  bro- 

mide, without  its  radio-active  descendants,  produces  3  6  x 

10'"  a  particles  per  second.  Each  a  particle  makes  86,000 
pairs  of  ions.  Hence  the  number  of  ions  made  in  one  day 
by  50  mmg.  is 

3-6  X  lO'^x  -05  X  60  X  60  X  24  X  172,000  =  2-7  x  10^-'. 

This  number  is  an  inferior  limit.  A  superior  limit  is 
found  by  considering  all  the  radio-active  products  of  radium 
to  be  present  in  full,  in  which  case  the  number  will  be  be- 

tween five  and  six  times  greater.  The  close  agreement  of 
these  numbers  certainly  fits  in  with  the  hypothesis  that  an 
actual  disruption  of  the  water  molecule  takes  place  in  con- 

sequence of  the  passage  of  the   a   particle  through  it. 
I  owe  my  thanks  to  my  assistant,  Mr.  A.  L.  Rogers,  for 

the  great  care  and  skill  with  which  he  has  made  the  apparatus 
used  in  this  work,  and  drawn  the  plate  illustrating  this  papei*. 

Note :  October  22. — The  greater  part  of  §  3  of  this  paper 
ha.  been  written  since  the  remainder  was  read. 

DESCRIPTION  OF  PLATE  VII. 

Insulators  shown  by  dotted  surfaces. 
QQ,  upper  plate  of  ionisation  chamber. 
P,  one  of  three  glass  pillars  supporting  gg. 
gg,  upper  gauze,  forming  lower  plate  of  ionisation  chamber, 

connected  to  battery. 

g'g',  lower  gauze,  supported  by  three  metal  pillars,  one  of which  is  shown,  earthed  through  pillars  and  metal  of  case. 
SS,  semaphore  of  thin  sheet  metal,  worked  from  without  by 

turning  the  long  rod  on  which  it  is  mounted. 
TT,  set  of  vertical  tubes. 
RR,  radium  plate. 
DEFG,  outline  of  electric  oven. 
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On  Certain  New  Mineral  Species  associated  with 
Carnotite  in  the  Radio-active  Ore  Body 

NEAR  Olary. 

By  D.  Mawson,  B.E.,  B.Sc. 

[Read  September  4,  1906.] 
Introduction. 

The  occurrence  of  carnotite,  a  vanadate  of  uranium  and 
potassium,  was  reported  by  Mr.  Chapman,  the  Government 
Analyst,  as  a  filmy  coating  in  the  crevices  of  a  sample  of  ore 
sent  to  him  for  analysis.  As  the  yellow  powder  was  scarce 
his  determination  rested  on  qualitative  investigation  only,  but 
was  substantiated  by  physical  tests  made  by  Professor  Bragg, 
who  demonstrated  its  high  radio-activity.  This  information 
was  m_ade  public  in  the  daily  press  of  May  3  last. 

The  same  day  Mr.  H.  Y.  L.  Brown,  the  Government 
Geologist,  visited  the  locality  of  the  find,  Radium  Hill,^  situ- 

ated 24  miles  in  a  direct  line  east-south-east  of  Olc^ry,  and  1^ 
miles  south-south-west  of  Teesdale's  Dam.  In  the  Adelaide 
press  of  May  5  appeared  a  short  report  made  by  him  on  re- 

turn to  the  city. 
Mr.  H.  G.  Stokes,  after  a  visit  to  the  field,  made  com- 

ments through  the  press  of  May  9,  doubting  the  correctness 
of  the  mineral  determinations. 

Extracts  from  the  final  official  report  appeared  in  the 
Ad  V  erf  her  of  May  16,  in  which  announcements  were  made  by 
the  Government  Geologist  and  Government  Analyst, 
and  by  Mr.  G.  A.  Goyder,  Public  Analyst.  In  this 
report  the  Government  Geologist,  suspecting  that 
the  carnotite  originated  as  a  decomposition  pro- 

duct, states :  — 'Tt  appears  most  probable  that  it 
has  been  derived  from  the  solution  and  redeposition  of  other 
uranium  compounds  below,  and  that,  therefore,  such  ores,  in 

addition,  will  be  found  bv  exploitation  in  depth."  Both 
analysts  reported  the  yellow  compound  to  be  probably  carno- 

tite. Magnetite  and  magnetic  titanic  iron  were  reported ; 
also  gummite. 

Only  within  the  last  month  have  representative  samples 
been  obtained  at  the  University.  Extreme  variation  in 
physical  characters,  exhibited  by  different  Dortions  of  the  black 
mineral,  at  once  attracted  attention.  It  was  evident  that 
instead  of  a  single  black  constituent  previously  described  as 

*  As  this  spot  ha«  so  far  remained  unnamed,  ''Radium  Hill'* seems  appropriate. 



189 

ilni«>nito  or  nicaf];iiot.ic  iron,  live  distinct,  varieties  could  be  iso- 
lated. The  liig^li  economic  value  of  many  sucli  lieavy  black 

minerals  attached  additional  interest  to  further  investigation. 
However,  though  iron  and  titanium  could  readily  be  de- 

tected by  simple  means,  yet  this  was  far  from  satisfying,  as 
the  variety  of  types  could  not  be  reconciled  with  known  species. 
Added  to  this,  the  nature  of  the  occurrence  and  the  ore  itself 
were  suggestive  of  the  presence  of  mineral®  of  a  rare  type. 

At  this  stage  it  was  highly  desirable  that  careful  chemi- 
cal analyses  be  made.  The  laborious  work,  rendered  specially 

difficult  by  the  presence  of  an  excessively  high  percentage  of 
titania,  was  undertaken  by  Professor  Rennie  and  Dr.  Cooke, 
with  results  as  stated  in  the  succeeding  paper.  , 

MiNERALOGICAL  NoTES. 

The  locality  of  the  find  was  visited  a  fortnight  ago,  and 
the  following  observations  made:  — 

On  the  original  claim, ^  pegged  out  by  Mr.  A.  J.  Smith, 
there  are  several  parallel  veins,  averaging  a  full  two  feet  in 

width,  and  continuing  in  a  direction  N.  30°  E.  for  a  distance 
of  several  hundred  yards.  Altogether  the  ore  has  been  traced 
for  at  least  a  quarter  of  a  mile.  The  veins  are  nearly  verti- 

cal, slightly  underlying  to  the  east,  and  run  in  the  direction 
of  the  country  ;  the  latter  is  possibly  Pre-Cambrian  in  age, 
and  where  best  exposed  is  a  metamorphic  sandstone,  in  which 
mica  flakes  have  been  largely  developed.  In  proximity  to  the 
lode,  on  either  side,  the  mineralizing  waters  forming  the  vein- 
filling  have  metamorphosed  the  country,  developing  a  selvage 
of  solid  black  mica. 

Basic  dyke-like  intrusions,  many  yards  in  width,  have 
cut  perpendicularly  across  the  lode  country  in  two  places,  re- 

spectively north  and  south  of  Smith's  claim.  These  may  have 
been  introduced  subsequently  to  the  lode  formation,  though 
possibly  contemporaneous  and  genetically  connected  with  the 
ore  bodies. 

The  outcrops  of  the  lodes  stand  a  few  inches  above  the 
level  ground,  and  are  typically  composed  of  heavy  black  mine- 

rals of  somewhat  varying  types,  and  notable  amounts  of  coarse 
black  mica  and  highly-coloured  vanadiferous  decomposition 
products.  In  the  case  of  the  main  lode  a  considerable  bulk 
of  quartz,  usually  tinted  pinkish,  occupies  the  central  vein- 
filling.  In  it  are  occasional  bunches  of  m.ica  and  sporadic 
masses  of  the  heavy  black  minerals.  The  shoading  of  these 
latter  minerals  on  the  surface  renders  prospecting  easy. 

*  The  g;ronnd  was  originally  taken  np,  expecting  that  the 
black  mineral  so  abundant  would  prove  to  be  wolfram  or  tin  oxide. 
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The  veins  are  all  of  the  pegmatite  class,  and  no  doubt 
have  their  origin  in  some  intrusive  mass  below.  The  most 
western  reef  is  somewhat  different  from  the  others,  being 
chiefly  composed  of  micaceous  haematite  and  quartz,  with  occa- 

sional copper  stains,  and  no  radio-active  minerals  have  so  far 
been  detected  in  the  outcrop.  The  main  reef  is  about  60 
yards  further  east,  and  has  been  opened  to  a  depth  of  15 
feet.  The  vein  matter  is  distributed  in  a  roughly  symmetrical 
arrangement.  A  massive  mineral  (1)  with  an  uneven  iron- 
black  fracture  and  specific  gravity,  about  6,  composes  laminat- 

ed zones  some  four  inches  wide  next  the  walls.  On  analysis 
this  proved  to  be  chiefly  composed  of  iron  and  titanium, 
though,  as  evidenced  in  the  thin  slice  prepared  for  microsco- 

pic examinations,  it  is  not  homogeneous.  The  central  portion 
of  the  reef  is  occupied  by  a  more  compact  body  of  a  brighter 
black  mineral  (2),  with  slightly  less  specific  gravity;  also  ac- 

companied by  quartz  and  a  varying  quantity  of  black  mica. 
Occasionally  streaks,  scattered  grains,  and  cuboid  crystals  of 
a  rarer  black  mineral  (3),  with  specific  gravity  in  the  vicinity 
of  4,  are  observable,  which,  on  account  of  its  very  brilliant 
lustre  and  glassy  fracture,  is  readily  distinguishable.  These 
latter  two  minerals  have  been  shown  by  Professor  Rennie 
and  Dr.  Cooke  to  contain  over  50  per  cent,  of  titania,  a  large 
quantity  of  iron,  and  a  notable  amount  of  rare  earths, 
uranium,  vanadium,  and  chromium. 

So  far  as  can  be  judged  at  present,  the  brilliancy  of  lustre 
indicates  increased  percentage  of  titania  chiefly,  and  to  some 
extent  rare  earths.  Several  degrees  of  brilliance  are  shown 
by  primary  heavy  black  minerals  of  the  general  type  of  (2), 
and  it  is  inferred  that  analysis  M'ill  reveal  a  considerable  diver- 

sity in  chemical  composition.  The  mineral  (1)  is  likely  to  be 

to  some  extent  an  alteration  of  (2),  the  heterog-eneity  exhibited 
by  it  aiding  in  this  conclusion.  Type  (3)  is  best  developed 
in  the  main  vein,  at  the  contact  with  the  siliceous  central 
filling,  and  has  all  the  appearance  of  having  formed  at  a  period 
after  the  reception  of  the  main  bulk  of  the  ore  body.  In  such 
situations  it  is  also  frequently  met  with  crystallized,  embedded 
in  the  quartz,  or  presenting  idioniorphic  faces  in  its  direc- 

tion. The  quartzose  gangue  in  the  central  portions  of  this 
lode  contrasts  noticeably  with  the  titanium-rich  iron  minerals 
and  micas  forming  the  general  filling,  and  indicates,  at 
least  an  alteration  in  character  of  the  contributing  circu- 

lation. The  inception  of  the  new  chemical  and  physical 
conditions  accompanying  this  change  in  circulation  has  been 
to  partially  alter  the  mineral  (2)  near  the  contact,  leaving 
two  additional  minerals  in  its  place,  one  resembling  micaceous 
iron  (4),  the  other  a  dull  brownish-black  ferriferous  mineral 
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(5)  ;  from  the  extracted  matter,  the  hri^'lil  l)laek  mineral  (li) 
appears  to  have  had  its  origin. 

Another  reef  10  yards  to  the  east  is  eliaracterized  by  con- 
sisting chietly  of  tlie  heavy  black  minerals  and  abundant  mica. 

It  has  been  opened  to  a  depth  of  18  feet. 
Still  further  east  is  another  reef,  chietly  composed  of  the 

heavy  black  minerals  and  quartz. 
The  portions  of  the  lodes  exposed  by  development  show 

ample  stains  of  the  lemon-yellow  powdery  substance  deter- 
mined by  the  Government  Analyst  to  be  carnotite.  It  is 

found  coating  the  lilack  minerals  and  insinuated  into  micro- 
scopic cracks.  Undoubtedly  this  substance  is  of  secondary 

origin,  the  field  occurrence  indicating  a  derivation  by  decom- 
position of  some  primary  constituent  of  the  ore  body ;  no 

doubt  the  black  minerals  referred  to  above. 

In  one  part  of  the  main  lode  a  secondary  micaceous  mine- 
ral of  a  bright  green  colour  is  rather  abundant,  and,  as  it 

re-acts  strongly  for  vanadium,  is  no  doubt  roscoelite. 
Just  as  recorded  in  the  cases  of  the  Colorado  and  Utah 

occurrences,  a  large  variety  of  yellowish  and  greenish  mine- 
rals in  various  shades,  both  amorphous  and  crystalline,  are 

also  met  with  in  this  material.  Their  very  sparse  develop- 
ment has,  so  far,  not  allowed  of  sufficient  quantities  being 

collected  for  analytical  purposes. 
The  bris^ht  black  mineral  (3)  is  an  entirely  new  type, 

though  details  are  not  yet  available  for  complete  description. 
We  propose  to  name  it  davidife,  after  Professor  T.  W.  E. 
David,  of  Sydney  University,  whose  personal  ability,  wise 
counsel,  and  enthusiasm  have  done  so  much  to  further  the 
interests  of  the  science  and  economic  application  of  geology 
in  Australasia. 

Conclusions. 

Carnotite  is  known  from  one  other  locality  only,  namely, 
as  scattered  occurrences  in  a  Mesozoic  sandstone  for- 

mation, distributed  through  an  arid  district  com- 
prising western  Colorado  and  south-eastern  Utah, 

in  the  United  States  of  America.  Roscoelite  has 
been  reported  from  three  other  localities  only — Placerville,  in 
Colorado,  and  neighbouring  locality,  and  Placerville.  in  Cali- 

fornia, both  in  the  United  States  of  America,*  and  at 
the  Boulder  Mine,  eastern  Coolgardie,  Western  Australia. f 

*  "On  Carnotite  and  Associated  Vanadiferons  Minerals  in 
Western  Colorado,"  by  W.  F.  Hillebrand  and  F.  L.  Ransome,  p. 9,  Bull.  No.  262,  U.S.G.S. 

''Vanadium  and  Uranium  in  Sonth-Eastern  Utah,"  by  J.  M. 
Bontwell.  p.  200,  Bull.  No.  260,  U.S.G.S. 

t  See  W.A.  Geol.  Sui-vey  Reports. 
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The  further  association  of  these  rare  minerals  at  Radium  Hill 

is  of  special  interest.  The  only  known  occurrences  of  carno- 
tite  are  with  roscoelite  and  other  vanadium  minerals.  The 

existence  of  mineral  vanadates  of  uranium,  such  as  carno- 
tite,  on  theoretical  grounds,  should  not  be  unexpected,  as  these 
elements  have  a  powerful  mutual  precipitating  action. 

In  the  case  of  the  American  deposits,  deposition  has  taken 
place  in  fissures,  and  as  a  replacement  in  a  Mesozoic  sandstone 
formation,  evidently  from  percolating  waters.  The  ore  bodies 
are  wholly  of  aqueous  or  secondary  origin.  The  South  Aus- 

tralian occurrence  is  the  result  of  weathering  of  certain  rare 
and  new  minerals  in  pegmatite  veins  traversing  Pre-Cam- 
brian  strata.  This  latter  occurrence  is  specially  interesting, 
for  the  fact  that  the  primary  source  of  the  uranium  and 
vanadium  can  be  ascertained. 

A  further  and  most  notable  fact  is  that  the 
element  vanadium  was  first  discovered  by  Seffstrom  in 
the  titanic  iron  ore  deposit  of  Taberg,  south-west  of  Lake  Wet- 

ter, in  Sweden.  The  Taberg  ore  is  characterized  by  the  pre- 
sence of  0*12  per  cent,  to  0*40  per  cent,  or  vanadic  acid.  The ore  stock  has  also  in  its  field  relations  much  in  common  with 

the  Radium  Hill  lodes.* 
No  trace  of  gummite,  as  recorded  in  the  official  report,  was 

noted  in  any  of  the  lodes,  and  its  occurrence  is  extremely 
doubtful. 

Pegmatite  lodes,  of  the  character  of  those  at  Radium 
Hill,  often  carry  tin  and  wolfram,  though  so  far  these  sub- 

stances have  not  been  reported  from  the  locality,  and  the 
absence  of  even  traces  of  them  in  the  analyses  suggests  that, 
likely,  the  ore  body  is  a  pegmatite  of  a  basic  rock,  and  that,  in 
all  probability,  such  minerals  will  be  found  entirely  absent. 

It  may  be  mentioned  that  this  type  of  ore  deposit  does 
not  usually  develop  pitchblende,  but  uraniferous  titanates, 
niobates,  and  tantatates,  and  thorium  minerals  may  be  ex- 
pected. 

Monazite  is  found  in  the  same  district,  in  the  lode  at  the 

King's  Bluff  gold-mine,  28  miles  north-west,  which  fact  should 
stimulate  local  interest  in  quest  of  thorium  minerals,  and  re- 

inforce the  possibilities  of  the  thorium  content  of  the  Radium 
Hill  ore. 

This  body  of  radio-active  ore  is,  in  the  matter  of  quan- 
tity, much  the  most  important  yet  discovered  in  Australasia. 

Its  low  grade,  however,  introduces  serious  difficulties  to  com- 
mercial enterprise  in  this  direction.  The  hisfh  value  of  vana- 

dium for  hardening  steel,  and  the  fact  that   the  titanium. 

*  Spe  "The  Nature  of  Ore  Deposits,"  bv  Dr.  T?.  Beck,  trans, 
by  W.  H.  Weed,  p.  21,  vol.  i. 
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c'liroiniiim,  iiud  iiraiiiiiin  coiitcMits  aro  ulilizcd  for  Mic  sanic 
jjurpose  should  induce  a  demand  for  the  heavy  blaek  mine- 

rals for  the  manufacture  of  special  steels. 

Mineralogical  Laboratory, 
University  of  Adelaide. 

preliminary  analytical  notes  on  the  minerals 
Described  in  the  Preceding  Paper. 

By  E.  H.  Rennie,  M.A.,  D.Sc,  and  W.  T.  Cooke,  D.Sc. 

[Read  September  4,  1906.] 

At  Mr.  Mawson's  suggestion,  we  have  examined  two  of 
the  minerals  referred  to  by  him  in  the  previous  paper.  As 
regards  tlie  carnotite,  we  are  so  far  able  to  confirm  Mr.  Chap- 

man's results  as  to  the  presence  in  it  of  potassium,  uranium, 
and  vanadium,  and  we  hope  later  to  furnish  quantitative  de- 

tails. As  regards  the  dark-coloured  mineral  (No.  2  in  pre- 
vious paper),  of  which  the  carnotite  appears  to  be  a  decompo- 
sition product,  we  have  examined  it  qualitatively  up  to  a  cer- 

tain point;  but  the  difficulties  of  analysis  are  considerable, 
owing  to  the  complex  nature  of  the  mineral.  We  have,  how- 

ever, ascertained  that,  in  addition  to  titanic  and  ferric  oxides, 
which  are  the  chief  constituents,  there  are  present  uranium, 
vanadium,  cerium,  and  almost  certainly  thorium  and  other 
rare  earths,  traces  of  lime,  and,  we  believe,  also  chromium  and 
traces  of  manganese.  The  quantities  of  vanadium  and  chro- 

mium, however,  if  present,  are  very  small,  and  in  presence  of 
uranium  difficult  to  detect  with  certainty.  As  a  result  of 
this,  and  by  reason  of  other  matters  which  have  occupied  our 
tim.e,  we  send  these  imperfect  preliminary  notes  in  the  hope 
of  being  able  at  a  future  date  to  offer  to  the  Society  a  more 
complete  analysis. 



194 

A  Note  on  the  Localities  attributed  to  Austra- 

lian Lepidoptera  by  Mr.  Oswald  lower,:  F.E.S. 

By  A.  Jefferis  Turner,  M.D.,  F.E.S. 

[Read  October  2,  1906.] 

It  is  hardly  necessary  for  an  entomologist  to  insist  on 
the  vital  importance  of  strict  accurac}^  in  the  record  of  locali- 

ties. A  definite  locality  is  often  of  great  assistance  to  the 
systematist  in  determining  a  species.  Further,  when  the 
description  of  an  obscure  species  is  insufficient  for  its  deter- 

mination, and  the  type  has  been  lost  or  destroyed,  it  may 
be  possible  by  the  examination  of  specimens,  corresponding 
to  the  description  and  taken  in  the  exact  locality  of  the 
type  (such  specimens  have  been  styled  tnyotypes  by  Lord 
Walsingham),  to  determine  the  species  with  sufficient  exact- 

ness. These  are  incidental  advantages.  The  main  points 
are: — (1)  That  the  natural  history  of  a  species  must  be  con- 

sidered imperfectly  known  until  its  range  has  been  ascer- 
tained (if  possible  both  geologically  as  well  as  geographically, 

though  entomologists  have  to  be  content  with  the  latter) ; 
and  (2)  that  the  study  of  geographical  distribution  is  recog- 

nized as  an  important  branch  of  science.  If  accuracy  in  re- 
cording localities  is  of  importance,  it  is  equally  a  scientific 

duty  to  correct  mistaken  localities,  or  even  to  indicate  what 
localities  are  doubtful,  since  doubtful  localities  as  a  basis 
for  scientific  generalizations  are  far  worse  than  no  localities 

at  all.  When  such  errors  have  been  perpetrated  on  a  con- 
siderable scale,  the  obligation  becomes  imperative. 

In  the  present  state  of  Australian  entomology  it  is  very 
difficult  to  detect  errors  in  locality.  So  many  new  species 
are  constantly  being  discovered,  that  an  author  may  for  years 
continue  to  assign  to  them  incorrect  localities,  without  sus- 

picion being  aroused.  Even  when  suspicion  is  aroused,  any- 
thing like  positive  proof  is  in  the  nature  of  the  case  difficult. 

But  in  the  present  instance  I  am  able  to  adduce  evidence 
which,  I  consider,  amounts  to  demonstration. 

In  1903  I  had  an  opportunity  of  examining  some  of 

Mr.  Lower's  types  of  Fyralidce.    On  inspection   I    had  no 
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d()iibt>  tliat  in  olcvoii  instaiicos  (of  \vlii(  li  I  ii;ive  a  list-  Ix-iow), 
tlioso  types  were  ol)taiiUMl  from  Mr.  F.  P.  Dodd,  and  that  in 
every  instance  the  l(n>ality  label  attaclKnl  to  the  specimen, 
which  was  the  same  as  the  piil)lishe(l  locality,  did  not  cor- 

respond to  the  locality  fr(^m  which  the  s|)ecimen  was  ol)tain- 
ed.*      My  reasons  for  coming-  to  t  his  coticlnsion  were  :  - 

(1)  These  specimens  were  mostly    obscure     species  of 
rhycifhur  not  likely  to  be  obtained  from  the  ordi- 

nary collector,  but  all  of  them  had  been  sent  to 
me  by  Mr.  Dodd,  and  most  of  them  were,  so  far  as 
T  knew,  not  obtainable  from  any  other  source. 
Mr.  TiOwer  had  obtained  to  m}'  knowledge  many 
moths  from  Mr.  Dodd. 

(2)  The  specimens  were  mostly  bred  specimens  in  perfect 
condition.  No  other  collector  in  Australia  has 
done  much  work  in  breeding  Phycifina^ 

(3)  The  condition  of  the  specimens,    their    method  of 
pinning  and  setting,  and  in  some  instances  the 
peculiar  kind  of  pin  employed,  exactly  corres- 

ponded to  Mr.  Dodd's  specimens. 

Though  this  evidence  was  sufHciently  cogent  for  my  own 
mind,  I  thought  it  advisable  to  submit  the  specimens  to  Mr. 
Dodd,  who  recognized  them  as  having  been  obtained  from 
himself.  Mr.  Dodd  usually  attaches  locality  labels  to  his 

specimens,  giving  the  locality,  date,  and  collector's  name.  On 
being  questioned  by  me  as  to  this  point,  he  replied  that  many 
of  the  specimens  received  by  Mr.  Lower  from  him  (shortly 
before  the  publication  of  the  descriptions)  were  so  labelled. 
Some  he  had  not  labelled,  but  Mr.  Lower,  in  taking  them, 
undertook  to  affix  the  labels  himself. 

The  first  specimen  in  the  following  list  was  sent  to  me 
as  the  type  of  Anerasf rin  .niihimela ,  Low.,  but,  as  I  have 
already  mentioned  (P.R.S.Q.,  1903,  p.  119),  I  was  unable  to 
consider  it  the  real  type,  as  it  did  not  correspond  exactly  to 
the  description,  and  did  not  belong  to  the  same  genus  as  that 
in  which  Sir  George  TTampson,  who  had  examined  all  these 
types,  had  placed  the  original.  It  seems  to  me  more  likely 
that  Mr.  Lower  substituted  another  insect,  w^hich  he  believed 
to  be  the  same  species,  than  that  Sir  George  LTampson  should 
have  made  a  mistake  in  the  genus  :  — 

*I  have  already  referred  to  this  discovery  (P.R.S.Q.,  1903,  pp.  110, 126,  182). 
h2 
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Refer- 
Name. ence,  Tr. Published True ri.o.o.ii., Locality. Locality. 

j±  ii6)'ctsrTic(,  xiphiin&lcL  (re- 
Page 

puted  type  of)   OS 
Looktown m  11 

Lownsviile 
An€.T(i,^tTicL  'ininoTcclis  ... OS A/To  i-tl7- r»  Tr  " 

iviacKay 

Phycitob  dclfophorci 
oo 

"  Cook  town  " 2^€,phopt6vyx  ovthozonct ? ) 
]Si  Ephopteryx  hades 
2^e,phopteryx  thevmoloplict . . . 

o* "Brisbane,  Mackay" 55 5  J 
^epliopteryx  7netcLsci7xa 

ob 
"  Brisbane  " 

Tephris  glaucohasis 
56 

"  Mackay  " 
"Derby,  W.A." "  Brokeli  Hill  " 

Brisbane HoiYneoso'inci  (  ? )  inelanosficfct 58 
Joe ara  the rmopt era 59 5  5 

Townsville Stericta  aleuropa 
59 

"  Mackay  " 
Gramlms  photoleuca 51 

It  v/as  hardly  to  be  expected  that  Mr.  Lower's  errors 
should  have  been  confined  to  the  comparatively  few  species, 
of  which  I  examined  the  types;  and  I  have  been  able  to  col- 

lect some  further  instances.  Here,  of  course,  demonstrative 
proof  is  not  possible,  but  I  have  been  careful  to  include  only 
examples  in  which  the  circumstantial  evidence  is  strong;  in 
some  of  them  it  appears  particularly  strong.  Of  course,  I 
may  possibly  be  in  error  in  one  or  two  instances. 

Name. Reference. Published 
Locality. 

Tr
ue
 

1 
 

Lo
ca
li
ty
. 

Nephopf  eryx  chryserythra P.L.S.N.S.W.,1901,p.  662 "  Cooktown  " 
Nephopteryx  mono^pila.. . 

Tr.R.S.S.A.,  1901  i  p.  82 
"Broken  Hill" 

Cryptophaga  hyalinopa... "  Duaringa  " 
Cryptophaga  paidevca  . . . 

„    p.  83 
"  Cooktown  " 

Xylorycta  pentachroa    . . . 
,,    p.  83 

"Broken  Hill  " 
Onychodes  (? }  rhodoscopa 1902,  p.  228 "Derby,  W.A." Phycifa  leucomilta 1903,  p.  53 "Mackay" 
HeterograpMs  molyhdo- 
phora 

„    p.  57 
"  Derby,  W.A." Endotricha  des7notona  . . . 

„    p.  60 

o 
Noorda  metalloma 

,,    p.  65 Xylorycta  philonympha.. 
,,    p.  229 

"Broken  Hill  " 
Euzopherodes  poliocrana 1905,  p.  104 

"  Alice  Springs" *  Hypographa  cyanorrhcea 1903,  p.  191 
Clupeosoma  rhodea 1905,  p.  107 "Mackay" J 

*  If  I  am  right  in  this  identification,  Mr.  Lower's  description  is inaccurate  in  some  particulars.  The  very  peculiar  bidentate  frontal 
process  does  not  leave  much  room  for  doubt. 
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Tliis  list  inii^lit,  hy  a  rcasoiiaMc^  wsr  of  con j(>('<,ur(\  he  con 
siderably  enlarged. 

It  is,  of  course,  impossible  to  proft  (hat  the  pul)lished 
locality  in  each  or  any  instance  in  this  list  is  erroneous.  There 
is  no  inherent  improbability  that  a  Townsville  insect  may 
be  taken  in  Mackay.  Though  it  may  be  improbable  that  any 
given  Townsville  insect  may  be  taken  in  Broken  Hill,  it  can- 

not be  claimed  to  be  an  impossibility.  A  few  widely  ranging 
species  may  be  found  in  both  localities.  But  these  species 
would  probably  be  known  from  many  intermediate  localities. 
The  improbability  in  any  case  in  the  preceding  list  may  not 
of  itself  be  sufficient  to  sustain  a  charge  of  inaccuracy,  but 
the  cumulative  weight  of  a  series  of  such  improbabilities  may 
be  sufficient.  The  evidential  value  of  this  list  must  ho  taken 

to  be  supported  by  that  of  the  preceding  list.  In  both  in- 
stances the  locality  ("Townsville")  is  not  recorded  by  Mr. Lower.  Some  of  the  insects  in  this  second  list  I  know  to  have 

been  received  by  Mr.  Lower  from  Townsville  before  the  pub- 
lication of  his  descriptions.  All  of  them  have  been  received 

from  Townsville  by  myself. 

The  following  is  an  additional  list :  — 

Name. 

(E)wne  xenopis  .. 
Crypt ophar/a  isonenra 
Taxeotis  xanthogramma  ... 

Darantasia  perichroa 
Procometis  periscia 
Heliocausta  episarca 
Pedois  an  thracias 
Lepidoscia  melanogrammai 
Procometis  tetraspora 

Reference. Published 
t  ocality. 

Tr.R.S 
1903, 

S.A.,  1902,  p. 

P- 

P- 

1902, 
1903, 

227 

236 186 

I 

187| 

200; 

220| 

246! 

71 
199l 

Broken  Hill  " 

Victoria  " 
Broken  Hill ; 

Melbourne  " 

Stawell " Melbourne  " 5  J 
■  Stawell  " 

■  Melbourne  " 

This  list,  taken  by  itself,  is  of  less  value  than  the  pre- 
ceding. It  can  only  be  regarded  as  corroborative.  Some 

of  the  published  localities  may  be  correct.  But  I  believe 
these  species  were  received  by  Mr.  Lower  from  Birchip  before 
description,  and  the  omission  of  this  locality  has  the  same  sig- 

nificance as  the  omission  of  the  "Townsville"  locality  in  the 
preceding  lists. 
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Namk. Referknok. Pu BLTSHED  LOCALITY. True  TjOOAi^ity. 

SyiUomiH  crem- notherma    . . . 
P.L.S.N.S.W., 

1900,  p.  29 
"  Irr-apataiia,  8onth 

Australia 
North-western 

Australia 

This  is  a  synonym  of  S.  xantliosoma,  Turn.  (Tr.  R.S. 
S.A.,  1898,  p.  93)  a  species  which  is  locally  abundant  in 
North-western  Australia,  from  which  it  has  been  received  from 
several  collectors.  I  received  my  type  from  Mr.  George  Mas- 

ters, the  Curator  of  the  Macleay  Museiim,  and  if  I  am  not 
mistaken  Mr.  Lower  received  an  example  from  the  sam>e 
source  before  he  published  his  description. 

I  think  the  evidence  T  have  given  is  sufficient  t>o  show 

that  Mr.  Lower's  localties  are  not  alw?i,ys  accurate,  and  that 
the  scientific  worker  will  be  acting  with  commendable  caution 
if  he  refuse  to  base  any  conclusions  on  such  data  except  in  so 
far  a.s  they  have  been  corroborated  by  other  observer/?. 
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Radium  at  Mooimta  mines.  South  Australia. 

By  8.  Hadcliff  (coininunicalecl  l)y  Prof.  W.  II.  Bragg, M.A.). 

[Read  September  4,  1 906. J 

The  ore  deposits  of  Wallaroo  and  Mooiita  mines  present 
many  features  of  interest.  Occurring  as  they  do  in  rocks 
of  extreme  antiquity,  and  containing  a  very  wide  range  of 
mineral  species,  as  well  as  traces  of  many  of  the  rare  ele- 

ments, it  seemed  just  possible  that  one  of  the  radioactive  ele- 
ments might  be  present  in  them. 

The  present  investigation  was  commenced  in  June,  1905, 
to  see  if  this  were  the  case,  and  as  the  results  so  far  obtained 
are  of  considerable  interest,  it  seemed  desirable  to  f^ive  some 
preliminary  account  of  them. 

In  testing  for  radioactivity,  1  used  a  gold  leaf  electro- 
scope sufficiently  sensitive  to  detect  anything  possessing  an 

activitv  approaching  one-hundredth  of  that  of  uranium  oxide 
(U3O,): 

After  a  good  deal  of  preliminary  work,  giving  negative 
results,  faint  signs  of  activity  were  detected  in  one  of  the 

smelting  work's  bye-products,  and  this  activity  was  subse- 
quently traced  back  to  some  "concentrates"  from  Moonta. 

The  fact  that  the  bulk  of  the  ore  from  Moonta  mines  passes 
through  the  crushing  and  concentrating  plant  before  being 
forwarded  to  the  smelting  works  rendered  the  identification 
of  the  active  mineral  a  matter  of  some  difficulty.  Experi- 

ments on  the  concentrates  indicated  that  the  active  mineral 
was  probably  of  rather  low  specific  gravity,  and  of  such  a 
character  that  it  powdered  readily  when  crushed.  On  put- 

ting the  concentrates  through  a  series  of  sieves  of  different 
degrees  of  fineness,  the  activity  was  found  to  concentrate  to 
some  extent  in  the  finest  product.  Elutriation  tests  gave 
some  indications  as  to  the  specific  gravity.  Further  search 
resulted  in  a  few  specimens  of  activity,  about  one-twelfth  of 
that  of  UyOfi,  being  found  in  a  heap  of  rough  ore  from 
Moonta.  and  following  up  the  clue  afforded  by  their  general 
physical  character  a  small  deposit  of  active  ore  was  ulti- 

mately located  in  the  upper  workings  of  a  shaft  at  Moonta 
Mines,  known  as  Treuer's  Shaft.  Shortly  afterwards  a  sec- 

ond deposit  was  found  in  the  workings  connected  with  Tay- 
lor's Shaft,  also  at  Moonta  Mines. 
The  .specimens  from  these  two  deposits  are  about  equally 

active,  but  differ  considerably  in  appearance  and  composition; 
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tli9  deposits,  however,  ha\e  this  feature  in  common,  that  they 
iDoth  occur  in  the  vicinity  of  cross-courses.  The  active  mate- 

rial is  apparently  of  secondary  origin.  So  far,  only  a  few 
pounds  of  ore  showing  any  marked  activity  have  been  found. 

The  Treuer's  Shaft  ore  is  of  moderately  high  specific 
gravity,  is  nearly  black  in  colour,  and  as  a  general  rule  con- 
sideral3ly  decomposed.  The  copper  contents  are  high,  as 
will  be  seen  from  the  analyses  given  subsequently,  and  most 
specimens  are  characterized  by  the  presence  of  small  crystals 
of  smoky  quartz. 

The  active  ore  from  Taylor's  Shaft  resembles  brown  coal 
as  much  as  anything  else,  it  breaks  readily  with  a  lustrous 
€onchoidal  fracture  ;  some  specimens  are  of  very  low  specific 

gravity  (1*55),  and  are  remarkable  for  the  large  amount  of carbon  they  contain. 
Some  considerable  progress  was  made  in  the  direction 

of  isolating  the  active  material  before  any  detailed  chemical 
analyses  were  made,  and  this  preliminary  work,  done  on  a 
few  grammes  of  ore,  is  of  interest  in  that  it  determined  the 
method  for  extracting  and  concentrating  the  activity  from 
larger  quantities  of  material. 

On  decomposing  the  finel3^-ground  roasted  ore  with  aqua 
regia,  the  insoluble  residue  was  found  to  be  nearly  inactive. 

The  metals  of  the  copper  group  were  precipitated  with 
sulphuretted  hydrogen.  With  regard  to  this  precipitate,  on 
the  only  occasion  when  a  measurement  was  made  it  showed 
distinct  activity  when  first  separated,  but  this  diminished 
rapidly,  and  in  twenty-four  hours  had  practically  disappeared. 

The  bulk  of  the  activity  appeared  to  concentrate  in  the 
hydrate  precipitate,  thrown  down  on  the  addition  of  ammo- 

nia to  the  filtrate  from  the  copper  group,  after  the  sulphur- 
etted hydrogen  had  been  expelled  and  the  iron  in  the  solu- 

tion oxidized.  The  filtrate  from  this  on  being  evaporated 
down  yielded  a  residue,  which  showed  very  little  activity. 
One  lot  of  hydrate  precipitate  dissolved  in  nitric  acid  yielded 
a  small  amount  of  precipitate  of  high  activity  on  the  addition 
of  ammonium  oxalate,  but  this  result  requires  confirmation. 

Further  work  having  shown  that  the  active  constituent 
was  not  readily  soluble  in  sulphuric  acid,  ten  grammes  of 
ore  were  treated  as  follows  :  — 

The  ore  was  decomposed  as  before  with  aqua  regia,  the 
insoluble  residue  filtered  off,  and  the  solution  evaporated  to 
a  small  bulk ;  a  few  c.c.  of  sulphuric  acid  were  added,  and  the 
evaporation  continued  on  an  air-bath  until  white  fumes  were 
freely  evolved. 

The  mass  after  cooling  was  taken  up  with  water  and 
heated  for  some  time ;  a  small  amount  of  white  precipitate 
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remained  insoluble.  This  was  washed  repeatedly  by  decan- 
tation,  dried,  and  weighed.  Its  weight  was  '007  gramme-  1 
determined  its  activity  to  be  a  little  over  twenty  times  that 
of  uranium  nitrate,  but  the  measurement  was  necessarily  only 
approximate.  Tlie  sample  was  forwarded  to  Professor  Bragg 
in  March  last,  and  he  made  its  activity  to  be  about  nine 
times  that  of  V^O^,  so  the  two  measurements  agreed  fairly 
well.    The  activity  of  this  sample  gradually  increased  to  12. 

I  would  like  to  take  this  opportunity  of  expressing  my 
thanks  to  Professor  Bragg  for  the  interest  he  has  taken  in 
this  research  throughout,  and  for  the  time  and  trouble  he 
has  expended  in  making  measurements  on  active  products. 

On  receipt  of  Professor  Bragg's  confirmation  of  the  result 
that  a  radio-active  element  of  higher  activity  than  either 
thorium  or  uranium  was  present,  more  attention  was  given 
to  the  chemical  composition  of  the  ore.  Mr.  G.  J.  Rogers, 
A.R.C.S.,  the  work's  chemist,  found  uranium  in  both  Treuer's 
and  Taylor's  Shafts  material  to  the  extent  of  several  per 
cent.,  his  highest  result  being  4*74  per  cent.  U.,0,-.  I  under- 

stand that  Dr.  Cooke  has  also  detected  uranium  in  a  sample 
of  ore  in  his  possession.  Mr.  Rogers  also  found  that  the 

Treuer's  ore  contained  a  little  carbon,  and  made  an  approxi- 
mate quantitive  determination  of  its  amount  in  a  typical 

specimen  from  Taylor's  Shaft.  Subjoined  are  his  results on  material  from  both  shafts  :  — 

treuer's  ore. 
Taylor's 

ore. 
Cu 

58-5  % 
Cu 

...  20-0% 

ALAFe.A 3-3 Fixed  Carbon 
...  10-0 UA   

4-74 
H  Carbon  . . 

...  13-0 s   

16-4 
H^O 

.  5-0 
Insoluble... 6-0 Insoluble  ... 

.  .  17-8 Undet.  (C  H^O  Zn 
Bb)   

11-0 
(The  carbon  inohides  some  volatile  hydro-carbon.) 

All  active  specimens  so  far  examined  have  been  found 
to  contain  a  little  lead,  but  the  amount  is  very  small,  much 
less  than  1  per  cent.  A  uranium  determination  was  made 

on  a  very  interesting  specimen  from  Treuer's  Shaft.  It  is 
apparently  ordinary  copper  pyrites  on  quartz,  and  on  one 
side  there  is  a  mustard-yellow  incrustation  which  closely  re- 

sembles carnotite.  A  piece  of  the  pyrites  v/as  broken  off,  and 

gave  on  analysis  1*9 1  of  JJoO^.  The  preliminary  work  on 
the  concentration  of  the  activity  having  given  satisfactory  re- 

sults, a  kilogramme  of  ore  from  Treuer's  Shaft  (activity  '06) 
was  worked  up,  the  original  scheme  of  treatment  being  only 

I 
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slightly  modified.      The  powdered  ore,  after  being  roasted  at 
a  dull  red  heat  for  some  time,  was  treated  with  hot  dilute 
sulphuric  acid  to  remove  the  bulk  of  the  copper   and  some 
of  the  iron.     This  sulphuric  acid  solution  was  filtered  off  from 
the  insoluble  residue,  and  most  of  the  copper  electrolyzed  out 
of  it,  using  a  platinum  anode.    As  the  copper  contents  of 
the  solution  decreased,  a  small  amount  of  precipitate  separat- 

ed out.    At  the  conclusion  of  the  operation  this  was  washed 
by  decantation,  and  heated  with  dilute  nitric  acid  to  remove 
some  metallic  copper   which    had    fallen  from  the  cathode. 
After  being  again  washed,  this  was  dried,  ignited  at  a  low 
temperature,  and  tested.    Its  activity  was  about  5.  Mean- 

time the  residue  insoluble  in  sulphuric  acid  was  treated  with 
nitric  acid,  and  the  portion  remaining  insoluble  after  this 
treatment  was  filtered  off,  M^aslied,  and  tested.      Its  activitv 
was  very  low,  much  less  than  that  of  the  original  ore.  The 
solution  was  evaporated  down,  and  as  evaporation  proceeded 
a  light-coloured  rather  bulky  precipitate  separated  out.  This 
was  filtered  off  from  the  solution  before  the  concentration  was 

sufficiently  great  for  crystallization  to  take  place  on  the  solu- 
tion being  allowed  to  cool.      The  evaporation  of  the  solution 

was  then  continued  to  dryness  on  an  air-bath.     The  mass  was 
re-dissolved  in  water  and  allowed  to  stand  for  some  time;  a 
small  amount  of  precipitate  settled  down  from  this.  The 
solution  was  finally  evaporated  down  again,  a  few  c.c.  of  sul- 

phuric acid  added,  and  the  lieating  continued  until  fumes 
were  freely  given  off.    This  treatment  yielded  a  third  lot  of 
precipitate,  but  its  activity  was  low,  and  the  amount  obtained 
negligible.      Practically  all  the  activity  comes  out  with  the 

first  crop  from  the  nitric  acid  solution.    About  '6  gramme  of 
sulphate  was  obtained  in  this  way  from  the  kilogramme  of 
ore,  its  activity  being  about  9.    This  sulphate  is  practically 
insoluble  in   hot    or    cold  hydrochloric  acid,  and  only  very 
slowly  soluble  in  nitric  acid  or  aqua  regia.      It  goes  readily 
into  solution,  however,  in  warm  nitric  acid  on  the  addition 
of  a  little  chlorate  of  potash.      The    crude    sulphate  was 
therefore  dissolved  in  this  way,  and  freed  from  a  little  silica 
that  had  gone  into  solution  on  treating  the  ore  with  nitric 
acid ;  the  sulphate  was  then  re-precipitated. 

The  washed  sulphate  was  digested  for  some  hours  with 
warm  ammonium  acetate  solution,  and  the  greater  part  of  it 
dissolved  readily.  The  insoluble  portion  was  thoroughly  wash- 

ed, dried,  and  tested.  Its  activity  was  determined  to  be  about 

200 ;  '02  gramme  of  this  was  forwarded  to  Professor  Bragg  for 
examination,  and  his  measurements  of  the  rate  of  decay  of 
the  induced  activity  from  this  indicated  that  the  major  part 
of  the  activity  was  due  to  radium.  This  purified  sulphate 
is  of  low  specific  gravity,  and  is  bluish-white  in  colour  when 
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dry-  On  lioating  over  a  spirit,  laiiq)  I  he  colour  cfiaiiges 
abruptly  to  pink,  the  change  taking  place  below  a  red  heat. 
The  composition  of  this  sulphate  is  a  matter  of  great  interest, 
as  it  obviously  does  not  contain  a  great  deal  of  i)arium.  The 
amount  available  for  experiment,  so  far,  has  been  too  small 
to  admit  of  much  detailed  work  being  done  on  it,  but  a  few 
experiments  of  a  qualitative  character  have  been  made. 
Neither  the  weight  nor  the  activity  of  this  sulphate  is  much 
altered  on  treating  it  with  a  hot  concentrated  solution  of 
caustic  soda,  but  the  washed  product  from  this  treatment  is 
soluble  in  hydrochloric  acid,  giving  a  bright  yellow  solution. 
Part  of  this  colour  is  due  to  iron,  as  a  small  amount  of  this 
is  precipitated  on  the  addition  of  ammonia.  The  addition 
of  ammonium  oxalate  to  the  acid  solution  also  results  in  a 
small  amount  of  precipitate  coming  down  after  long  standing. 
However,  until  enough  of  this  sulphate  has  been  collected  to 
allow  of  quantitive  work  being  done,  it  is  impossible  to  say 
definitely  how^  the  activity  will  distribute  itself,  though  I 
have  good  reason  to  believe  that  a  product  considerably  more 
active  than  T  have  isolated  so  far  can  be  got  without  much 
difficulty. 

In  reviewing  the  results  of  this  preliminary  work  two 
points  call  for  special  comment.  The  first  of  these  is  the 
invariable  occurrence  of  carbon  in  the  active  ores.  So  far, 
every  specimen  showing  any  marked  activity  has  been  found 
to  contain  it,  usually  to  the  extent  of  several  per  cent. 
Enough  work  has  not  yet  been  done  to  settle  the  question 
definitely  as  to  whether  the  carbon  is  present  in  the  active 
ores  only,  or  wdiether  it  is  also  distributed  through  the  in- 

active material  in  the  neighbourhood  of  the  active  deposit. 
The  distribution  of  the  activity  in  the  ore  is  very  sharply 
defined  in  some  cases.  A  small  hand  specimen  may  show 
very  marked  activity  on  one  side,  and  be  almost  inactive  on 
the  other.  The  carbon  contents  do  not  appear  to  bear  any 
quantitive  relation  to  the  activity.  Some  of  the  most  active 
specimens  contain  ver}^  little  carbon,  and,  on  the  other  hand, 
some  of  the  carbonaceous  ore  from  Taylor's  Shaft  is  only 
slightly  active.  Mr.  Rogers  has  suggested,  in  view  of  these 
results,  that,  if  it  has  not  been  done  already,  it  might  be  well 
to  try  the  Mansfield  copper  deposits  for  activity,  as  these  also 
contain  carbon. 

Burton's  observation,  that  the  petroleum  from  a  deep 
well  in  Ontario  not  only  contained  a  large  amount  of  radium 
emanation,  but  left  a  solid  deposit  on  evaporation,  which 
possessed  permanent  activity,  is  also  of  interest  in  this  con- 
nection. 

The  second  feature  to  which  attention  may  be  drawn 
in  the  case  of  the  Moonta  ores  is  the  facility  with  which  the 
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radium  may  be  extracted  from  them,  and  the  extent  to  which 
the  activity  can  be  concentrated  without  having  to  resort  to 
fractional  crystallization.  The  best  specimens  of  ore  possess 
an  activity  about  one-twelfth  of  that  of  XTgOg.  The  first 
active  product  which  I  obtain  from  them  has  an  activity  of 
about  10,  or  one  hundred  and  twenty  times  that  of  the  origi- 

nal ore.  My  second  product  has  an  activity  of  200,  over 
two  thousand  times  that  of  the  original  ore.  Pitcliblende 
residues,  possessing  an  activity  of  four  or  five,  after  a  great 
deal  of  expensive  chemical  work,  yield  a  radium  barium 
chloride  of  activity  60,  or  only  fifteen  times  that  of  the  resi- 

dues, and  fractional  methods  have  then  to  be  employed  for 
further  concentration. 

In  considering  this  question  of  concentration  of  activity, 
the  extremely  small  amount  of  radium  present  in  the  ore — 
roughly,  one  part  in  twenty  million — must  be  taken  into  ac- 

count. This  amount  is  so  minute  that  it  is  improbable  that 
it  would  be  precipitated  at  all,  even  from  solutions  contain- 

ing sulphuric  acid,  in  the  absence  of  other  insoluble  sulphates. 
In  working  up  the  kilogramme  of  ore  the  volume  of  the  solu- 

tion from  which  the  active  sulphate  was  finally  separated 
out  was  not  less  than  two  litres,  or  forty  million  parts  of  so- 

lution to  one  of  radium. 
The  fact  that  the  insoluble  sulphate,  which  carries  the 

radium  down  with  it,  consists  principally  of  lead  and  not 
of  barium  sulphate,  accounts  for  the  readiness  with  which 
the  activity  can  be  further  concentrated,  as  the  removal  of 
the  lead  sulphate,  by  means  of  ammonium  acetate,  appears 
to  leave  practically  the  whole  of  the  activity  in  the  small  in- 

soluble residue. 
In  the  event  of  active  ores  being  found  in  quantity  at 

Moonta,  this  readiness  with  which  the  radium  can  be  ex- 
tracted from  them  would,  of  course,  be  of  economic  import- 

ance, as  it  is  questionable  if  the  usual  methods  of  separation 
could  be  applied  with  any  prospect  of  profit  to  such  low-grade 
material. 

In  conclusion,  I  desire  to  express  my  indebtedness  to  the 
General  Manager  of  the  Company,  Mr.  H.  Lipson  Hancock, 
for  his  readiness  to  facilitate  the  research  in  every  possible 
way,  and  to  the  Manager  of  the  Smelting  Works,  Mr.  G.  C. 
McMurtry,  for  suggestions  as  to  the  practical  treatment  of 
the  ore,  and  also  for  checking  a  number  of  measurements  on 
active  products. 
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NOTES  ON  South  Australian   Marine  Mollusca, 
WITH    DESCRIPTIONS   OF   NEW   SPECIES.    PART  IV. 

By  Jos.  C.  Veulo,  M.D.,  Loud.,  F.H.C'.S.,  Kiig. 

[Read  October  2,  1906. J 
Plates  Vlll.  to  X. 

Family  PATELLIDiE,  Carpenter. 
Genus  Patella,  Linne. 

Helcioniscus  tramoserica,  Martyn. 
Patella  tramoserica,  Martyn,  Univ.  CJonch..,  t.  16;  Reeve, 

Conch,  icon.,  Mon.  Patella,  1^54,  pi.  xiii.  f.  27;  Adcock,  Hand- 
list of  Aquatic  Moll.,  S.  Aust.,  1893,  No.  392;  Pritchard  and 

Gatlili:,  Proc.  Roy.  Soc,  Vict.,  1903,  xv.  (n.  s.),  p.  191;  Ileiciun- 
iscus  trainosericus,  Martyn,  Pilsbry.,  Tryon's  Man.  Conch.,  1891, 
xiii.,  p.  142,  pi.  Ixx.,  hgs.  49,  50,  51,  52;  Tate  and  May,  Proc. 
Linn.  Soc,  N.S.VV.,  1901,  p.,  411. 

Fatella  diemenensis,  Pliilippi,  Zeit.  f.  Malak,  1848,  p.  162 ; 
type  locality,  Hobart ;  Pilsbry.,  Tryon's  Man.  Conch.,  xiii.,  p.  155. Fatella  variegata  Reeve,  Conch.  Icon.,  1854,  Mon.  Patella, 
pi.  16,  1.  36,  a,  h,  and  c. 

Fatella  antipodum,  E.  A.  Smith,  Voy.  Erebus  and  Terror, 
Moll.,  p.  4,  t.  1,  f.  25,  1874,  teste  Pilsbry.,  op.  ext.,  p.  142. 

Pritchard  and  Gatliff,  loc.  cit.,  give  Relciuniscus  melanosto- 
mus,  Pilsbry.,  Tryon's  Man.  Conch.,  xiii.,  1891,  p.  151,  pi.  xxxii., jfigs,  67  and  69  as  a  synonym. 

This  is  a  very  variable  shell.  The  large  yellowish  or  rose- 
tinged  shell  figured  by  Reeve  is  comparatively  rare  in  South 
Australia.  Some  are  wholly  salmon-coloured  without  any  rays, 
others  have  dark  chestnut  rays.  There  is  a  horn-coloured 
variety  with  yellow-brown  rays,  and  fine  black  lines,  mostly 
in  pairs  in  some  of  the  interspaces.  The  black  lines  may  be 
quite  wide,  and  be  in  all  the  interspaces,  and  they  may  be 
interrupted  or  reticulate.  The  variety  vanegata  of  Reeve 
is  more  common ;  of  a  yellowish  tint,  rather  translucent,  with 
more  or  less  interrupted  dark  purplish  rays  and  very  irides- 

cent interior.  These  merge  into  a  larger,  more  hemispherical 

form  of  stouter  build,  recalling  Philippi's  description  of  P. 
diem^enensis,  which  seems  to  be  our  usual  variety,  and  these 
into  one  with  very  broad,  dark,  liver-coloured  rays  separated 
by  narrow  bands  of  white. 

Helcioniscus  illibrata,  spec.  nov.    PI.  x.,  figs.  6  to  14. 

Shell  minute,  rather  solid,  conical  ;  apex  blunt,  scarcely 
anterior  :  posterior  slope  scarcely  convex,  anterior  scarcely 
concave ;  no  radial  sculpture ;  some  irregular  growth  lines. 
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Base  not  fiat,  sides  concave ;  so  that  the  shell  rests  on  its 
ends :  subcircular  ;  margin  simple.  Apex  pinkish,  ground 
colour  faint  brownish  pink.  From  just  below  the  pink  apex 
radiate  four  broad  opaque  white  bands,  which  increase  to 
eight. 

Dim. — Height,  2  8  mm.  ;  major  diam.,  2*7  mm.  ;  minor 
diam.,  2*25  mm. 

Hah. — Spencer  Gulf,  dredged  alive,  depth  unknown,  7 
individuals. 

The  radula  contains  about  36  consecutive  segments,  each 
consisting  of  two  marginals,  two  outer  laterals,  and  one  inner 

lateral.  2(2'rO'r2)2.  The  marginals  are  thin  and  colour- 
less, with  a  long  stem  (fig.  8),  the  extremity  expanded  later- 
ally in  a  central  direction  (fig.  11),  and  reflected  (fig.  10)  ; 

the  outer  one  the  larger  and  including  the  inner  (fig.  11). 
The  outer  laterals  are  short,  stout,  very  closely  approximated, 
hooked  at  the  end,  and  brown  (figs.  8,  11,  14).  The  inner 
laterals  are  less  approximate,  much  longer  (figs.  8,  11,  13), 
articulate  at  their  base  with  the  outer  laterals  (figs.  9,  12), 
but  are  separable  from  them. 

Ohs. — I  have  called  it  a  H elcioniscus.  The  dentition 
does  not  correspond  with  that  of  any  of  the  PateUidtr.,  which 
seem  all  to  have  three  marginals,  whereas  this  appears  to  have 
only  two.  But  for  this  its  dentition  is  that  of  H elcioniscus, 

3(2*1  •0*1*2  )3,  and  Patellina:  but  its  branchial  cordon  is  in- 
complete, and  this  would  place  it  in  H elcioniscus. 

The  figures  are  not  all  drawn  from  the  same  radula,  but 
from  three  radulae  obtained  from  three  individuals  of  appar- 

ently the  same  species. 

Patella  ustulata,  Reeve. 
Fatella  ust^duta,  Rve.,  Conch.  Icon.,  1856,  vol.  viii.,  pi.  xxxi., 

f.  88,  a,  b;  Ten. -Woods,  P.R.S.,  Tasin..  1877  for  1876,  p.  49;  also 
1878  for  1877,  p.  45;  Tate  and  May,  Proc.  Linn.  Soc.  N.S.W., 
1901.  vol.  26,  pt.  3,  p.  411;  Pritchard  and  Gatliff,  Proc.  Roy.  Soc, 
Vict.,  1903,  vol.  XV.  (n.  s.),  p.  193;  F.  ( sndclhfsfm)  ustulata, 
Rve.,  Pilsbrv.,  in  Tryon's  Man.  Con^-h.,  vol.  xiii.,  p.  101,  pi.  xxii., 

figs.  11,  12."^ Patella  tasmanica,  Ten.-AVoods,  Proc.  Royal  Soc.,  Tasm.,  1876 
tor  1875,  p.  157;  also  1877  for  1876,  p.  49;  1878  for  1877,  p.  45; 
Tate  and  Mav,  op.  cit..  p.  411;  Pritchard  and  Gatliff,  op.  cit., 
p.  193. 

This  species  is  not  found  in  Adcock's  Handlist,  and  was 
only  represented  by  a  few  poor  specimens  among  our  col- 

lectors until  recognized  by  me  at  Port  MacDonnell  in  Janu- 

ary of  this  year,  when  very  many  somewhat  beach-worn 
specimens  were  found. 
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Patella  actileata,  K«r\(>. 
l*atella  ncuicata,  Hvo.,  Conoli.  Icon.,  185/3,  vol.  viii.,  pi. 

xxxii.,  f.  90;  An^ras,  Proc.  Zool.  Sot'.,  18()7,  p.  2'21,  No.  224;  Tan  - 
WWls,  Proc.  J^oy.  Soc,  Tasni.,  1878  lor  1877,  p.  45;  IJrazier, 
Pixx).  Liiui.  Soii.,  N.S.W.,  1883,  p.  224;  Tato  and  May 
Proc.  Linn.  Soc,  iN.S.W.,  15)Ul,  vol.  xxvi.,  pt.  3,  p.  410;  Pritchard 
and  Gatliff,  Proc.  Roy.  Soc,  Vict.,  \\m,  xv.  (n.  s.),  pt.  2,  p. 
193;  F.  (scuteUastra)  acuh'tuta,  Rve.,  Pilsbry.,  Man.  Conch.,  vol. 
xiii.,  p.  100,  pi.  25,  fig^^.  20.  21,  pi.  Ixii.,  tigs.  71  to  75. 

P.  squamifeni,  Reeve,  Conch.  Icon.,  pi.  xxxii.,  f.  94;  Angus, 
loc.  cit.,  No.  225;  Pritchard  and  GatliflP,  luc.  cit,  p.  193. 

Found  ill  numbers  on  the  rocks  at  Port  MacDonnell.  As 

Tenison-Woods  says  of  ustulata,  Reeve,  it  lives  "below 
low^  water"  on  the  rocks  on  the  ocean  shore  ;  it  is  commonly 
covered  with  nullipore,  is  very  liable  to  erosion  when  old,  and 
then  is  almost  indistinguishable  during  life  from  Acnum 
alticostata,  Angas.  It  may,  if  uneroded  and  not  hidden,  be 
almost  black  over  the  ribs  and  interspaces,  or  in  the  inter- 

spaces only,  or  in  broken  concentric  rings,  or  of  a  wholly 
yellowish-brown  tint.  Internally  some  are  uniformly  white, 
but  for  a  few  brown  smears  at  the  apex  ;  others  have  the 
spatula  (which  is  never  very  distinct)  tinged  with  deep  chest- 

nut, or  blotched  with  black,  or  with  a  bluish  reflex.  The  in- 
terior may  be  horn-coloured,  with  an  indistinct  ring  of  white  or 

greenish-blue  between  it  and  the  spatula,  or  bluish  with  smears 
of  brown.  The  margin  may  be  light  brown  or  dark  brown 
or  black  or  purple,  with  white  sulci  at  the  ribs.  There 
may  be  bluish  radii  from  summit  to  border.  The  ribs  may 
be  very  prickly,  with  erect  scales,  or  only  rugose.  The 
interstitial  riblets  may  vary  in  the  same  shell  from  one  to 
six,  and  in  different  individuals  there  mav  be  only  one  or 
as  many  as  six  in  each. 

Patella  hepatica,  Pritchard  and  Gatliff. 
Fatella  hepatica,  Pritchard  and  Gatliff,  Proc.  Rov.  Soc,  Vict., 

1903,  vol.  XV.  (n.  s.),  pt.  3,  p.  194. 
Acmcea  striata,  Pilsbry.,  (noii  Quoy  and  Gaimaixi),  Man. 

Conch.,  vol.  xiii.,  p.  47,  pi.  xxxv.,  figs.  27,  28,  29. 
Taken  dead  on  beach  at  Port  MacDonnell. 

Obs. —  ihe  last  three  species  resemble  one  another,  and 
differ  from  the  F.  tramoserica  series  in  being  crenulated 
along  the  inner  margin.  I  found  all  three  at  Port  Mac- 

Donnell ;  P.  aculeata  alive  on  the  rocks,  P.  ustulata  and  P. 
hepatica  on  the  beach.  But  I  found  forms  intermediate  be- 

tween them,  so  that  it  becamie  impossible  to  say  whether 
they  should  be  placed  in  one  species  or  the  other.  In  fact,  I 
had  grouped  all  together  as  P.  ustulata,  and  made  two  varie- 

ties— at  the  one  extreme  with  marked  ridges,  which  were 
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prickly,  and  at  the  other  with  only  small  uniform  crowded 
ribs.  Later,  these  were  found  to  be  on  the  one  hand  more 
prickly  and  costate  than  specimens  of  F.  acuLeata,  from  New 
South  Wales,  and  on  the  other  to  be  identical  with  P.  hepa- 
tira,  from  Victoria.  I  feel  confident  that  a  largfer  series  v/ill 
unite  these  three  conspecific,  and  they  will  be  called  P 
ustnhita,  Reeve. 

Patella  chapmani,  Ten.-Woods. 

Patella  chapmani ^  Ten.-W<xxLs,  Proc.  Roy.  Soc.,  Taism.,  1876" for  1875,  p.  157;  Pilsbrv.,  in  Tryon,  Man.  Conch.,  1891,  vol. 
xiii.,  p.  101,-  Pritchard  and  Gatliff,  Proc.  Rov.  Soc,  Vict..  1903 
vol.  XV.  (n.  s.),  p.  193;  Tate  and  May,  Proc.  Lmn.  Soc,  1901,  vol. 
xxvi.,  p.  410, 

Adnoea  alba,  Ten.-Woods,  Proc  Rov.  Soc,  Tasm.,  1877  for 
1876,  pp.  155,  156;  Pilsbry.,  1891,  op.  cit.,  p.  54,  pi.  xlii.,  figs. 
76-78;  Tate  and  May,  loc.  cit.;  Pritchard  and  Gatliff,  loc.  cif . 

Tate  and  May,  loc.  cit.,  identify  it  with  P.  sfellaeformis, 
Rve,,  Conch.  Icon.,  f.  48.  It  is  rare  in  S.  Aust.,  but  has  been 
taken  at  Port  MacDonnell  (W.  T.  Bednall)  and  at  Royston  Head, 
Yorke  Peninsula. 

Genus  Nacella,  Schumacher. 

Nacella  parva,  Angas. 
Nacella  parva,  Angas,  Proc  Zool.  Soc,  1878,  pi.  liv.,  f.  12; 

"Hab.,  Holdfast  Bay  and  Aldinga  Bav  :  parasitic  on  seaweed:" 
Adc^ock,  Handlist  of  Aquatic  Moll.  1893,  p.  9,  No.  393.  It  has 
been  found  as  far  east  as  Aldinga  Bay,  and  as  far  west 
u'i  Fowler's  Bay.  It  appears  to  be  of  limited  habitat,  for  Pritchai-d and  Gatliff  do  not  record  it  m  their  Victorian  catalogue,  nor 
Tate  and  May  in  their  Tasmanian  Census.  I  have  not  seen  it 
from  W,  Australia. 

Nacella  compressa,  spec.  nov.     PI.  viii.,  figs.  11,  12. 

Shell  narrowly  elongate,  elliptical ;  sides  straight,  par- 
allel ;  ends  round.  Apex  overhangs  one  end  (which  is  con- 
cave vertically,  and  slightly  narrower  than  the  other),  barely 

oblique  slightly  to  the  left  of  the  midline.  Dorsum  convex, 
rising  higher  than  the  nucleus.  Sides  nearly  vertical ;  base 
flat,  margin  simple.  Concentric  growth  lines,  and  micro- 

scopic radial  scratchings. 

Dim. — Length-  5  mm.;  breadth,  I'B  mm.;  height,  r2& mm. 

Tjocality. — Investigator  Strait,  15  fathoms,  6  dead. 
Diagnosis. — Its  shape  separates  it  from  N .  parva,  Angas, 

which  measures  5'6  mm.  by  2*8,  and  is  therefore  twice  as  wide 
for  the  same  length.  It  may  be  only  a  variant  of  this  species, 
cramped  by  residence  on  very  narrow  zostera  or  other  growth. 

Nacella  crebristriata,  Verco. 
Trans.  Roy.  Soc,  S.  Aust.,  1904.  vol.  xxviii.,  p.  144,  pi.  xxvi., 

figs.  20,  21 . 
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The  only  habitat  given  was  South  Australia,  but  Tate's 
shells  almost  certainly  came  from  Moonta  Bay,  as  they  were 
in  a  tube  with  others  which  T  have  described  in  this  paper  as 
Scutellina  alhomdiata,  sp.  nov.,  and  which  have  been  ob- 

tained in  numbers  at  Moonta  Bay  by  Mr.  Zietz. 

Nacella  stowae,  apec.  nov.  PI.  x.,  figs.  4,  5. 
Shell  oval,  thin,  translucent,  narrower  in  front,  about  half 

as  wide  as  long,  its  height  less  than  half  its  greatest  width. 
Apex  at  the  anterior  sixth,  simple,  non-spiral.  Numerous 

"fine  diverging  axial  striae,  with  crowded  minute  sublenticular 
accremental  striae.  Apex  red  ;  sixteen  equidistant,  pink,  in- 

creasing radial  rays,  each  composed  of  two  to  four  lines ; 
white  opaque  blotches,  irregular  in  shape  behind  the  apex, 
somewhat  concentrically  arranged  ;  a  central  linear  one  just 
behind  the  apex.  Spatula  snaped  as  in  Patella;  fairly  dis- 

tinct, margined  in  front  opaque  white  ;  behind  this  pinkish- 
brown,  which  extends  backwards  in  two  sh'^rt  diversfing 
flames ;  between  these  a  white  opaque  flame  extends  back  from 
the  apex  of  the  shell.  The  rest  of  the  spatula  is  mottl':^d 
with  wavy,  opaque,  white  blotches. 

Dim. — Lengfth,  5'3  mm.  ;  breadth,  3*7  mm.  ;  height,  2*1 mm. 

Locality. — Shell  sand,  beach.  Port  MacDonnell,  and 

King's  Point,  Encounter  Bay  (Miss  Stow). 
Familv  ACM^ID^. 

Genus  Acm^a,  Escbscholtz. 

Acmaea  octoradiata,  Hutton. 

Patella  octoradiata,  Hutton,  Cat.  Marine  Moll,  of  New  Zea- 
land, 1873,  p.  44;  Acmcea  saccharina,  Linne,  rar.  perpleTa,  Pils- 

bry.,  Tryon's  Man.  Conch.,  1&91,  vol.  xiii.,  p.  50,  pi.  xxxvi.,  figs. 
69,  70,  71;  Acma;a  perplexa,  Pilshry.,  Taylor,  Nautilus,  1892,  vol. 
fvi.,  p.  89;  Acmcea  saccharina,  Linne,  Tate  and  May.  Proc.  Linn. 
Soc,  N.S.W.,  1901,  vol.  xxvi.,  -nt.  3,  p.  411;  Patella  perplexa, 
Pilshry.,  Pritchard  and  Gatliff,  Pro.c.  Roy.  Soc..  Vict.,  1903,  vol. 
XV.,  pt.  2,  p.  194;  Acmoia  octoradiata,  Hutton,  Hedley,  Proc. 
Linn.  Soc,  N.S.W.,  1904,  pt.  1,  p.  188. 

This  is  very  rare  in  South  Australia.  It.  has  been 

found  on  the  beach  at  "Wallaroo  Bay  and  at  Port  MacDonnelL 
Acmaea  alticostata,  Angas. 

Patella  alticostata,  Angas,  Proc.  Zool.  Soc.,  Lond.,  1865,  p. 
56  pi.  ii.,  f.  11;  type  locality.  Port  Lincoln;  Hedley,  Proc.  Lmn. 
Soc,  N.S.W.,  1904,  pt.  1,  p.  189. 

From  Port  MacDonnell,  along  the  whole  coastline  to 
Western  Australia,  and  recorded  from  Tasmania,  Victoria, 
and  New  South  Wales. 
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Ohs — Angas,  in  Proc.  Zool.  Soc,  1867,  p.  221,  made  his 
name  a  synonym  of  Patella  costafa  ( Lottia  costata),  Sowerby, 

Moll.,  Beechey's  Voy.,  t.  39,  f.  2,  1839;  and  as  Acmoda  cos- 
tafa. Sow.,  his  shell  is  referred  to  by  Ten. -Woods,  Proc.  Roy. 

Soc.  Tasm.,  1877,  p.  50,  and  op.  cit.,  1878,  pp.  44  and  45; 

Pilsbry,  in  Tryon's  Man.  Conch.,  vol.  xiii.,  p.  51,  pi.  xxxvi., 
f.  72-77;  Adcock,  Handlist  of  Aquatic  Moll.,  S.  Aust.,  1893, 
p.  9,  No.  394;  Tate  and  May,  Proc.  Linn.  Soc,  N.S.  Wales, 
1901,  vol.  xxvi.,  part  3,  p.  411  ;  Pritchard  and  Gatliff,  Proc. 
Roy.  Soc,  Vict.,  1903,  vol.  xv.  (n.s.),  part  2,  p.  194.  But 
Hedley  affirms  them  to  be  different  species,  loc.  cit. 

It  may  reach  the  size  of  2  in.  long,  1'7  broad,  and  "8 
high.  It  is  nearly  always  narrower  anteriorly,  sometimes 
markedly  so  ;  very  rarely  it  is  quite  elliptical.  The  height 

may  be  7  in.  in  a  shell  only  I'l  in.  long,  or  only  *5  in  1*6,  just 
twice  as  high  proportionally.  The  shape  may  be  acutely 
conical  and  straight-sided  or  fiat-topped  and  convex-sided. 
The  ribs  vary  from  14  to  27,  increasing  by  intercalation  with 
age.  The  interstices  may  be  prettily  ornamented  with  close- 
set  fuscous  crescentic  lines,  convex  towards  the  apex  ;  these 
may  climb  the  sides  of  the  ribs,  or  cross  them  ;  they  are  more 
marked  in  beach-worn  shells.  The  interior  may  be  wholly 
white,  including  the  margin  ;  even  the  spatula  may  be  scarcely 
tinted  or  distinguishable.  The  latter  may  be  blackish-brown, 
or  of  any  lighter  tint  of  brown,  its  anterior  and  posterior 
parts  being  usually  much  darker.  The  margin  may  have  no 
colouration,  or  very  dark  spots  may  mark  all  or  some  of  the 
interspaces  between  the  ribs.  In  addition  to  these  a  light- 
brown  band  may  completely  margin  the  inner  border,  or  this 
may  be  found  alone  of  any  darker  tint  up  to  a  purplish 
black.  More  or  less  rusty  colouration  may  be  found  between 
the  spatula  and  the  margin,  generally  in  blotches. 

Acnieea  marmorata,  Ten. -Woods. 
Proc.  Roy.  Soc,  Tasm.,  1876  for  1875,  pp.  156,  157,  and 

1877  for  1876,  p.  53;  Pilsbry.,  Tryon,  Man.  Conch.,  1891,  vol. 
xiii.,  p.  52,  pi.  xlii.,  figs.  66-70;  Adcock,  Handlist  Aquatic  Moll., 
S.  Aust.,  1893,  p.  9,  No.  399;  Tate  and  May,  Proc.  Linn.  Soc, 
N.S.W.,  1901,  vol.  xxvi.,  pt.  3,  p.  412;  Pritchard  and  Gatliff, 
Proc  Roy.  Soc,  Vict.,  1903,  vol.  xv.  (n.  s.),  pt.  2,  p.  197. 

rafella,  latidrigata,  Angas,  Proc  Zool.  Soc,  Lond.,  1865,  p. 
154,  and  p.  186,  No.  196a;  Adcock,  loc.  cH.,  1893;  Pritchard  and 
Gatliff,  loc.  cit.;  Helcioniscus  lafisfrigata ,  ATigas,  Pilsbry.,  loc. 
cit.,  p.  143. 

Locality. — From  Port  MacDonnell  to  Port  Victoria, 
Spencer  Gulf. 

Obs. — My  largest  individual  from  Port  MacDonnell 
measures  24  mm.  long,  22'5  wide,  and  10  high.    The  alti- 
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tude  varies  very  greatly  iVoin  ")■")  mm.  in  a  shell  17  nnii. 
long  to  8T)  nun.  in  one  18  iimi.  long.  WIumi  on  tJie  roeks  tliey 
may  bo  so  rough  and  aeulely  eostali'  as  to  he  mistaken  for  A. 
(ilticosfafn,  Angas.  Usually  with  a  flat  havse,  it  may  rest  on 
its  ends,  witli  the  sides  of  the  border  much  raised.  As  vari- 

ations from  the  description  by  Ten. -Woods,  the  spatula  may 
be  white,  with  some  brown  clouding  in  its  centre,  the  interior 
of  the  shell  being  a  light  brown,  or  the  spatula  may  be  black 
and  the  rest  of  the  interior  white  except  for  black  articula- 

tions of  the  border.  The  most  constant  feature  in  the  orna- 
ment is  the  dark  dotting  of  the  spatula,  but  in  the  pallid 

examples?  this  is  very  slight. 
Adcock  makes  P.  r/calei,  Angas,  a  synonym,  and  Pritch- 

ard  and  Gatliff  give  it  priority,  and  A .  rnarmorata  as  a 

synonym  :  but  Angas's  shell  is  a  distinct  species.  P.  latistri- 
(jafa,  Angas,  from  Aldinga,  is  a  half-grown  example,  witli 
broad  radial  stripes. 

Acmaea  calamus,  Crosse  and  Fischer. 

L'ateUa  miainus,   Crs.  and  Journ.  de  Conch.,  1864,  p. 
348;  186-5,  p.  42,  pi.  iii.,  figs.  7,  8;  Tate  and  May,  Proc.  Linn. 
Soc,  iN.S.W.,  1901,  vol.  xxvi.,  pt.  3,  p.  412;  AcmoRa  calamus,  Crs. 
and  F.,  Anga.s,  Proc.  Zool.  Soc.,  Ix>nd.,  1865,  p.  186,  No.  200; 
Pilsbry.,  Tryon,  Man.  Conch.,  1891.  vol.  xiii.,  p.  54,  pi.  xxxvii., 
figs.  3,  4  ;  Adoock,  Handlist  Aquatic  Moll.,  S.  Aust.,  1893,  p.  9, 
>.o.  395;  Pritchard  and  (iatliff,  Proc.  Roy.  Soc,  Vict.,  1903,  vol. 
XV.  (n.  s.),  pt.  2,  p.  197. 

Locutity  of  type,  St.  Vincent  Gulf,  South  Australia.  I 
have  t^ken  it  at  Port  MacDonnell,  and  dredged  it  from  Back- 

stairs Passage  to  Spencer  Gulf,  alive,  at  all  depths  from  5  to 
17  fathoms.    Most  abundant  in  the  shallower  water. 

Tate  in  Trans.  Roy.  Soc,  S.  Aust.,  May,  1897,  thought 
it  would  prove  to  be  a  synonym  of  A  cmcm  con6idtu,  Quoy 
and  Gaimard,  and  this  suspicion  seems  to  have  been  con- 

firmed, as  he  lists  it  thus  in  his  Tasmanian  Census  in  1901. 
He  speaks  of  A.  co7ioidea,  in  1897,  as  though  he  had  seen 

Quoy's  type,  and  as  having  a  circular  aperture  and  five 
radial  threads.  But  Quoy  seems  to  have  only  had  one  shell 

collected  at  King  George's  Sound.  This  Deshayes  had  not 
seen  (Anim.  S.  Vert.,  2nd  edit.,  vol.  vii.,  p.  551),  and  Quoy 
does  not  describe  it  as  having  any  radial  threads,  but  as  being 

"obtuse  and  rounded  at  the  apex"  :  this  .1 .  r(i1amu)<  never  is, either  alive  or  dead  or  rolled. 

The  dimensions  given  by  Crosse  are  12 '5  mm.  by  10  by  6, 
but  they  reach  16'5  by  14  by  7"5.  The  shell  may  be  wholly 
white  within  and  without,  or  the  apical  part  may  be  white 
and  the  rest  ornamented,  either  with  tiny  brown  spots,  more 
or  less  abundantly  and  irregularly  scattered  over  the  surface, 
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or  only  as  regular  dots  around  the  inner  margin,  or  as  short- 
radial  brown  lines  at  the  internal  periphery,  or  as  a  continu- 

ous brown  border.  Some  are  uniformly  chestnut  brown.  One 
form  has  abundant  colour-marking,  which  may  begin  at  the 
apex  as  six  to  eight  rays,  tending  to  break  up  into  tessella- 

tions as  they  widen.  This  variety  is  often  slightly  polygonal 
instead  of  round,  the  angles  being  in  the  white  rays;  but  it 
grades  into  the  ordinary  form. 

Acmaea  flammea,  Quoy  and  Gaimard. 
PateMoida  flammea,  Quoy  and  Gaimard,  Voy.  Astrolabe,  ZooL, 

vol.  iii.,  1834,  p.  354,  pi.  Ixxi.,  figsi.  15  to  24 ;  Lamarck,  Anim.  s. 
Vert.  (2nd  edition,  Deshayes,  etc.),  vol.  vii.,  p.  552,  1836;  Tate 
and  May,  Proc.  Linn.  Soc,  N.S.W.,  1901,  vol.  xxvi.,  pt.  3,  p. 
411 ;  Ten-Woods,  Proc.  Roy.  Soc.,  Tasm.,  1877  for  1876,  p.  51. 

Acmcea  flammea,  Quoy  and  G.,  Pilsbry.,  Tryon,  Man.  Couch., 
1891,  vol.  xiii.,  p.  57,  pi.  xxxvii.,  figs.  78-83;  Pritchard  and  Gat. 
lilf,  Proc.  Roy.  Soc,  Vict.,  1903,  vol.  xv.  (n.  s.),  pt.  2,  p.  196. 

Acmaea  crucis,  Ten. -Woods,  Proc.  Roy.  So©.,  Tasm.,  187  7  for 
1876,  p.  52;  and  1878  for  1877,  p.  53;  Pilsbry.,  op.  cit.,  p.  58,  pi. 
xxxvii.,  figs.  12,  13,  and  17  19;  Adcock,  Handlist  Aquatic  Moll., 
S.  Aust.,  1893,  p.  9,  No.  400;  Tate  and  May,  loc.  cit.,  p.  411; 
Pritchard  and  Gatliff,  loc.  cit.,  p.  196. 

Patella  jacksoniensis.  Reeve,  Conch.  Icon.,  vol.  viii.,  1855, 
pi.  xxxix.,  figs.  127,  a,  and  h;  Tate  and  May,  loc.  cit.,  p.  412; 
Pritchard  and  Gatliff,  loc.  cit.,  p.  196;  Tectura  jacksoniensis. 
Reeve,  Pilsbry.,  loc.  cit.,  p.  58,  pi.  xlii.,  figs.  71-75,  and  var  mixta, 
Reeve,  loc.  cit.  pi.  xxxv.,  figs.  32,  33. 

Patella  gealei,  Angas,  Proc.  Zool,  Soc,  Loud.,  1865,  p.  57 
and  p.  186,  No.  198;  not  Adcock,  loc.  cit.,  p.  9,  No.  399;  Acmcea 
gealei.  Arigas,  Tate  and  May,  loc.  cit.,  p.  412;  not  Pritchard  and 
Gatliff,  loc.  cit.,  p.  197. 

Patella  mixta.  Reeve,  Conch.  Icon.,  1855,  vol.  viii.,  pi.  xxxix., 
figs.  129,  a  and  h;  Pritchard  and  Gatliff,  loc.  cit.,  p.  196. 

The  type  locality  of  A.  flammea,  Q.  and  G.,  is  Hobart-. 
town,  and  the  type  dimensions  are  small,  5  lines  by  4   by  2J 
high. 

The  type  locality  of  A.  crucis.  Ten. -Woods,  is  Tasmania, 
and  its  dimensions  are  31  mm.  by  31  by  19  high.  Ten.- 
Woods  described  this  as  a  distinct  species,  but  Tate  and  May 
and  Pritchard  and  Gatliff  unite  them. 

Ten. -Woods  refers  to  Patella  cruciata,  Linne,  as  distinct 

from  his  A.  crucis,  because  the  former  has  ''a  white  cross  on 
a  brown  ground,"  instead  of  a  brown  cross  on  a  white  ground, 
and  Pritchard  and  Gatliff  agree.  But  Tate  and  May  unite 
them,  and  make  A.  cruciata,  Lin.,  the  specific  name,  and 
the  other  two  synonyms.  I  keep  them  distinct.  Ten. -Woods 
also  leaned  to  the  identity  of  A.  flammea,  Quoy  and  Gaim- 

ard, and  A.  suhundulata,  Angas,  and  Pritchard  and  Gatliff 

unite  them.  Shells  collected  by  me  and  identified  by  Angas's 
type  in  the  British  Museum  have  not  been  yet  graded  into 

Quoy's  species,  and  are  regarded  as  distinct. 
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A.  jacksonicnsis,  ileevo  (type  locality,  Voii  .lackson),  is 

represented  in  Tate's  collection  of  South  Australian  shells, 
but  1  am  unable  to  separate  them  from  ̂ l.  flannnrd,  Quoy  and 

Gaimard,  and  agree  with  Pritchard  and  Gatlifi',  who  unite 

them.  The  type  locality  of  F.  ni  'n  ta,  Reeve,  is  Port  Phillip, 
Victoria.  Tate  and  May  make  jacksoniensis,  Reeve,  a  syno- 

nym of  .4.  (jealei,  Angas,  as  a  distinct  species,  owing 

to  the  pre-occupation  of  Reeve's  name  by  Lesson. 
The  two  type  shells  of  P.  gealei,  in  the  Bri- 

tish Museum,  from  South  Australia,  presented  by 
Mr.  G.  F.  Angas,  are  24  mm.  by  21,  regularly  roundly  oval 
in  the  baste,  with  an  almost  perfectly  regular  thin  margin, 
with  no  radial  ribbing,  nor  any  radiating  dark  coloui:  bands. 
I  think  they  are  large  albino  variants  of  A.  crucis,  Ten.- 
Woods. 

.4.  gealei,  Angas,  was  formerly  regarded  in  South  Aus- 
tralia as  a  synonym  of  ̂ 4.  marmorata,  Ten. -Woods,  No.  399, 

Adcock's  Handlist ;  and  Pritchard  and  Gatliff  gave  it  priority 
and  made  the  latter  the  synonym  ;  but  examination  of  the 
type  shows  absolute  non-identity. 

The  shell  is  dertainly  very  variable.       One  form  has 
numerous  well-marked  radial  riblets,  and  a  sharp  apex,  and 
may  be  regarded  as  the  typical  .4.  flammea,  Quoy.    A  second 
has  no  radial  riblets,  or  only  obsolete,  is  a  larger  shell,  and 
is  the  typical  .4.  crucis,  Ten. -Woods.    A  third  has  compara- 

tively few  radial  costae,  which  are  broad  and  rude,  and  some- 
what   corrugate    the    surface,    and    is    the    Fatella  jack- 

soniensis.    Reeve.      A    fourth    is    very    like    the  second, 
but   differs  in  having  no  radial  colour  markings,  or  radial 
ribs,  and  is  the  .4.  gealei,  Angas.    But  all  four  can  be  graded 
into  one  another  in  continuous  series.      The  comparative 
height  varies,  some  shells  being  quite  conical,  and  others  very 
flat.    The  colour  ornament  may  consist  solely  of  the  dark 
spatula,  or  a  aisxinct  broad  Maltese  cross  may  be  present,  or 
each  arm  may  be  broken  up  into  two  or  more  brown  lines,  or 
brown  lines  may  intervene  between    them,  or   only  brown 
radii    may    occur,     or    the    ornament    may   be    a  brown- 
and- white  tessellation  or  reticulation  at  the  apex  only,  or 
all  over  the  shell,  or  combined  with  the  cross.      The  inner 
border  may  ue  wholly  white,  or  have  a  brown  border,  or  be 
articulated  brown  and  white,  or  show  only  the  four  broad 
ends  of  the  brown  cross.    Among  all  the  specimens  collected 
I  have  not  found  one  coloured  like  A.  cruciafa,  Linn.,  with 
the  white  rays  at  the  centre  of  the  front  and  back  and  sides, 
and  the  brown  between. 
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Acmaea  conoidea,  Quoy  and  Gaimard. 
Fatelloida  conoidea,  Q.  and  G.,  Voy.  Astrolabe,  Zool.,  vol. 

iii.,  1834,  p.  355,  pi.  Ixxi.,  figs.  5  to  7  ;  Lamarck,  Anim.  s.  Vert. 
(2nd  edition,  Deshayes,  etc.),  vol.  vii.,  p.  551. 

Acmceo,  conoidea,  Q.  and  6*.,  Angas,  Proc.  Zool  Soc.,  Lond., 
1865,  p.  186,  No.  199;  Pilsbry.,  Tryon,  Man.  Conch.,  vol.  xiii., 
1891,  p.  53,  pi.  xxxvii.,  figs.  84,  85;  Adcock,  Handlist  Aquatic 
Moll.,  S.  Anst.,  1893,  p.  9,  No.  396;  Tate  and  May,  Proc.  Linn. 
Soc,  N.S.W.,  1901,  vol.  xxvi.,  pt.  3,  p.  412;  Pritchard  and  Gat- 
liff,  Proc.  Roy.  Soc,  Vict.,  1903,  vol.  xv.  (n.  s.),  pt.  2,  p.  195. 

Type  locality,  King  George's  Sound,  Western  Australia, taken  alive,  only  one  example. 
Tate  regarded  it  as  conspecific  with  A.  cajarnus,  Crosse 

and  Fischer,  and  made  this  a  synonym,  but  this  is  a  mistake. 
Port  MacDonnell,  on  rocks   above  low  water. 

Acmaea  subundulata,  Angas. 
Proc.  Zool.  Soc.,  Lond.,  1865,  p.  155,  and  p.  186,  No.  202; 

Ten.-Woode,  Proc.  Roy.  Soc.,  Tasm.,  1877  for  1876,  p.  52;  Adcock, 
Handlist  Aquatic  Moll.,  S.  Aust.,  1893,  p.  9,  No.  398;  Pritchard 
and  Gatliff,  Proc.  Roy.  Soc,  Vict.,  1903,  vol.  xv.  (n.  s.),  pt.  2, 
p.  196. 

Tectiua  mhundidata,  Angas,  P.Z.S.,  1867,  p.  220,  No.  218. 

Angas's  type  locality  was  Port  Lincoln.  I  have  dredged 
several  alive  at  seven  fathoms  in  St.  Vincent  Gulf  ;  in  Hard- 
wicke-Bay,  three  miles  off  shore;  and  in  Eastern  Cove,  Kan- 

garoo Island,  and  collected  it  on  the  ocean  beach,  Kangaroo 
Island,  and  at  Normanville.  These  have  been  identified  from 

Angas's  types  in  the  British  Museum  by  me. 
Ten. -Woods,  loc.  cit.,  wa-s  doiibtful  if  it  would  not  be 

found  identical  with  /[.  fiamwea,  Quoy,  and  Pritchard  and 

Gatliff,  loc.  cit.,  record  it  as  a  synonym  of  Quoy's  species; 
but,  after  comparison  with  a  large  number  and  various  forms 
of  this  variable  shell,  I  cannot  recognize  it  as  conspecific. 

(?)  Acmsea  punctata,  Quoy  and  Gaimard. 
Patelloida  punctata,  Q.  and  G.,  Voy.  Astrolabe,  Zool.,  vol. 

iii..  p.  365,  pi.  Ixxi.,  figs.  40,  42. 

The  type  locality  is  King  George's  Sound,  Western  Aus- 
tralia. I  have  two  shells  dredged,  of  almost  the  same  size, 

6  mm.  by  4  by  2*25,  with  the  apex  carried  well  forward,  and 
slightly  antecurved,  exceedingly  finely  closely  radially  striat- 

ed under  the  lens,  the  base  level,  inner  margin  smooth.  White 
or  yellowish  externally,  with  two  circles  of  li^ht-brown  spots, 
about  9  in  a  circle.  Internally  white  ;  one  shows  the  spatula 
distinctly  in  light  brown.  Quoy  describes  his  shell  as  smooth, 
and  figures  it  with  th7'ee  rows  of  spots. 

It  differs  from  a  young  A  .  calamus,  Crosse  and  Fischer, 
in  being  less  round,  with  its  apex  more  excentric  and  ante- 
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curved,  and  in  luivino  much  liner  more  crowdtMl  slria-.  It 
differs  from  .1.  si(hiui(/i//((i(i ,  An^as,  in  being  k:ss  cl-evated, 
k\ss  orbicular,  with  a  sharper  and  more  antecurved  apex,  and 
in  it«  colour. 

Acmaea  septiformis,  Quoy  and  Gaimard. 
ratelloida  sei)tifurniis,  Quoy  and  Gaimard,  Voy.  Astrolabe, 

Zool.,  1834,  vol.  iii.,  p.  362,  pi.  Ixxi.,  tif^s.  43,  44;  Lamarck,  Anim. 
8.  Vert.  (2nd  editi<m,  Dosiiayes,  etc.),  183(),  vol.  vii.,  p.  -"ioO ; Tectum  septiformis,  and  G.,  Angas,  Proc.  Zool.  Soc,  Lond., 
1867,  p.  220,  No.  219;  Acmcea  septiformis,  Q.  and  G.,  Ten. -Woods, 
Proc.  Hoy.  Soc,  Tasni.,  1877,  p.  50;  Pilsbry.,  Tryon,  JMan.  Conch., 
vol.  xiii.',  1891,  p.  55,  pi.  xxxvii.,  fijjjs.  93,  94;  Adcock,  Handlist Aquatic  Moll.  8.  Aust.,  1893,  p.  9,  No.  397;  Tate  and  May,  Proc. 
Linn.  Soc,  N.S.W.,  1901,  vol.  xxvi.,  p.  412;  Pritchard  and  Gat- 
liff,  Proc  Roy.  Soc,  Vict.,  1903,  vol.  xv.  (n.  s.),  pt.  2,  p.  195. 

A.  scabriiirata,  Angas,  Proc.  Zool.  Soc,  1865,  p.  154,  and  p. 
186,  No.  201;  Pilsbry.,  Tryon,  Man.  Conch.,  1891,  vol.  xiii.  p. 
56;  Pritchard  and  Gatliff,  lot.  cit. 

A.  petterdi,  Ten. -Woods,  Proc.  Roy.  Soc,  Tasm.,  1877,  p. 
155;  Pilsbry.,  op.  cit.,  p.  54;  Tate  and  May,  loc.  cit.;  Pritchard 
and  Gatliff,  loc.  cit. 

Obs. — Tate  and  May  say  .4,  petterdi  is  the  senile  form. 

The  shell  varies  in  altitude  from  18  mm.  long,  and  4'5 
mm.  hi^h,  to  14  mm.  long;  and  6  mm.  high.  Some  have  a 
cap  occupying  up  to  one-third  or  one-fourth  of  their  size,  with 
comparatively  steep  sides,  with  an  abrupt  assumption  of  the 
ordinary  depressed  shape,  looking  like  one  acma^a  mounted  on 
another.  The  base  is  in  some  uneven,  resting  on  the  front 
and  back  edges  possibly  because  their  roost  was  not  flat.  The 
radial  lirae  may  be  marked  from  apex  to  base,  and  numer- 

ous, or  very  few,  or  absent,  even  when  not  rolled  or  eroded. 
The  surface  may  be  uniformly  horn-coloured,  or  white,  with 
radial  black-brown  widening  bands,  or  with  reticulated  or 
roundish  tessellated  markings.  The  inner  margin  may  be 
articulated  brown  and  white,  or  have  a  uniform  brown  mar- 

gin or  be  wholly  white.  The  interior  may  be  whitish, 
opaque  glistening  white,  bluish-white,  or  with  the  outer  col- 

our showing  through.  The  spatula  may  be  dark  chestnut- 
brown  and  very  distinct^  or  almost  invisible. 

The  surface  is  generally  in  very  good  condition,  but  some 
are  markedly  pitted  with  round  shallow  holes,  especially  about 
the  summit,  evidently  due  to  boring  by  molluscs,  and  not  to 
erosion. 

Locality. — From  Port  MacDonnell    to    Fowler's    Bay ; rather  common. 

Acmaea  cantharus,  Reeve. 
Patella  cantharus,  Reeve,  Conch.  Icon.,  vol,  viii.,  1855,  pL 

xl.,  f.  131;  Pritchard  and  Gatliff,  Proc.  Roy.  Soc,  Vict.,  1903, 
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vol.  XV.  (ii.  s.),  pt.  2,  p.  195:  Acnuca  cantharas,  lieeve,  PiLsbry.^ 
Trvon,  Man.  Conch.,  1891,  vol.  xiii.,  p.  55,  pi.  xxxvii.,  figs.  1,  2; 
Tate  and  May,  Proc.  Linn.  Soc,  N.S.W.,  1901,  vol.  xxvi.,  p.  412. 

Tlie  type  locality  is  New  Zealand.  Tate  and  May  list  it 
as  a  distinct  species.  Pritchard  and  Gatliff  cite  it  as  a  syno- 

nym of  A .  sej)fiformis,  Quoy  and  Gaimard.  A  shell  from  Port 

MacDonnell,  collected  in  numbers,  is  probably  Reeve's  shell. 
A.  sej)tiformis,  Quoy  and  Gaimard,  is  also  abundant  there. 
The  two  forms  may  run  into  each  other,  but  the  intermediate 
grades  have  not  been  taken.  It  is  larger,  much  less  depress- 

ed, narrower  anteriorly,  with  the  apex  much  nearer  the  front 
margin.  It  is  very  greatly  and  roughly  eroded,  and  does  not 
shov/  any  radial  strige  on  the  uneroded  part.  The  coloura- 

tion consists  of  radial  brown  or  back  stripes,  varying  in  num- 
ber and  width.  Internally  they  are  very  dark,  a  blotchy 

brown  or  a  uniform  blackish  brown,  lighter  or  whitish  at  the 
summit.  The  margin  is  articulated  brown  and  white.  The 
muscle  scar  is  very  plain  as  a  white  horseshoe,  and  here  the 
shell  is  translucent,  especially  at  the  anterior  part.  Possibly 
they  may  be  senile  examples  of  .1.  sevtiforrnis ,  though  their 
marked  erosion  contrasts  strongly  with  the  usually  well-pre- 

served surface  of  these. 

Family  FISSURELLID^. 
Genus  Emarginula,  Lamarck. 

Emarginula  superba,  Hedloy. 
Records  of  the  Aust.  Mas.,  1906,  vol.  vi.,  pt.  3,  p.  216,  pi. 

xxxvii.,  figs.  7,  8;  type  locality,  250  fathoms,  east  of  Port  Jackson. 
My  specimens  have  been  identified  by  Mr.  Hedley  from 

his  type.  His  shell  was  bleachd,  so  to  his  description  the  fol- 
lowing may  be  added  :  — Colour  light  pinkish-brown,  deepest 

over  the  expanded  posterior  surface,  gradually  fading  anteri- 
orly towards  the  slit.  It  is  deeper  in  concentric  rings,  which 

leave  blotches  on  the  bounding  lamina  of  the  slit  fasciole ;  nine 
are  counted  in  the  lower  two-thirds.  Alternate  primary  ribs 
are  white  from  apex  to  margin,  and  are  separated  by  one 
primary  and  two  secondary  ribs,  which  are  coloured.  The 
anterior  four  of  these  white  rays  on  each  side  of  the  slit  are 
separated  only  by  the  one  rib,  the  secondaries  being  absent. 
The  colouring  of  the  shell  confirms  the  propriety  of  the  name 

superha." 
Individuals  vary.  Mr.  Hedley's  figure  is  almost  uni- 

formly elliptical.  Some  South  Australian  examples  are  much 
expanded  posteriorly,  being  broadest  on  a  level  with  the  apex, 
and  thence  are  attenuated  anteriorly.  These  are  also  much 
flatter  towards  the  margin  posteriorly  than  the  type.  Others 
are  elliptical,  but  less  flat  posteriorly  than  the  type,  and 
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rather  moi-o  conipressod  laterally,  and  have  move  crDwch^d  and 
erect  imbricating  concentrie  scak>s. 

Locallfi/.~90  fathoms,  ofl"  Cape  dafTa,  10:  1  .'50  fathoins, 
17;  300  fathoms,  1  ;  100  fathoms,  off  Beach])ort,  G;  110  fatL 
oms,  3  ;  150  fathoms,  3  ;  200  fathoms,  1.      Some  were  quite 
recent,  many  were  broken,  all  wore  dead. 

Family  SCUTP^LLINTD.'^E,  Dall. 
Genus  Scutellina,  Gray. 

Scutellina  calva,  spec.  n.v.    PI.  viii.,  figs.  9,  10. 
Shell  minute,  thin,  conical,  white ;  apex  nearly  central, 

directed  away  from  the  opening  of  the  muscle  scar ;  anterior 
slope  uniformly  convex;  posterior  concave^  just  below  the 
apex,  then  barely  convexly  sloping  to  the  margin.  Summit 
smooth,  but  for  some  accremental  lines,  then  with  crowded, 
well-marked  axial  strise,  distinctly  granulated  with  concentric 
strige.    Base  oval,  margin  level  and  simple. 

Dim. — Height,  2  mm.  ;  major  diam.,  2'8  mm.  ;  minor 
diam.,  1*8  mm. 

Local  it  J/. — 300  fathoms,  off  Cape  Jaffa,  31  examples, 
dead  :  130  fathoms,  9  dead. 

Diagnosis  from  H elcioniscus  illihrata,  Verco. — It  is  less 
solid,  has  a  curved  apex,  f^at  base,  axial  lir^,  no  colour  mark- 
ings. 

Ohs.—l  have  called  this  little  shell  provisionally  a  Scu- 
tellina, because  its  apex  is  directed  away  from  the  opening  of 

the  muscle-scar ;  though  its  summit  is  nearty  central.  Its 
specific  name  indicates  its  bald  apex. 

Scutellina  alboradiata,  si)ec.  7tov.    PI.  viii.,  figs.  1,  2. 

Shell  minute,  thin,  depressed  conic.  Apex  simple,  sub- 
'central,  slightly  anterior,  directed  slightly  away  from  the 
opening  of  the  muscle-scar.  Base  level,  oval,  somewhat  nar- 

rowed anteriorly.  About  eighteen  very  low,  rounded,  scarcely 
perceptible  ribs  or  radial  undulations,  and  microscopic  accre- 

mental striae.  Internal  surface  radially  scratched.  The  ril:' 
are  ornamented  with  opaque  white  radii,  rather  wider  than 
the  diaphanous  interspaces. 

Dirn. — Height,  2'2  mm.;  maj.  diam.,  3*3  mm.;  min. 
diam.,  2'4  mm. 

Locality. — Moonta  Bay,  Spencer  Gulf  ;  collected  in  num- 
bers in  shell  sand  by  Mr.  A.  Zietz.  Several  individuals  were 

in  Tate's  collection,  labelled  "Scutellina,  sp.,  S.A.,"  in  the 
same  tube  as  shells  which  I  lately  described  as  Nacella  crehri- 
striata.  So  probably  the  locality  of  N.  crehri striata  is  also 
Moonta  Bay. 
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Diagjiosis. — From  Nacella  rrehristriata ^  Verco  ;  it  is  less 
solid,  more  rounded,  has  its  apex  less  excentric,  and  fewer 
and  less  valid  ribs.  From  ScuteUina  calva,  it  is  narrowed 
anteriorly,  has  no  crowded  axial  lirse,  is  white-ribbed.  From 
Coccvlina  tasmanica,  Tate  and  May,  its  apex  is  more  central 
and  leans  backwards. 

Ohs. — In  some  examples  the  opaque  radii  are  much  nar- 
rower, or  a  wide  and  a  narrow  one  may  alternate.  The  opaque 

lines  are  not  continuous,  but  composed  of  arrow-heads,  with 
their  points  towards  the  margin,  or  of  zig-zags,  or  dots. 

Its  generic  location  is  somewhat  dubious. 

Family  TROCHID^. 
Genus  Basilissa,  Watson. 

Basilissa  radiaJis,  Tate  ;   var.  bilix,  Hedley,  sp. 
PL  X.,  figs.  1,  2,  3. 

Seguenzia  KidiaUs,  Tate,  Trans.  Roy.  Soc.,  S.A.,  xiii.  ;  1890, 
p.  192,  pi.  ix.,  f.  6. 

Astele  hilix,  Hedley,  Records  Austr.  Mus.,  vi.,  pt.  2,  190-5, 
p.  48,  f.  13. 

Shell  depressedly  conical,  of  seven  and  a  quarter  whorls, 
including  a  homostrophe  smooth  protoconch  of  one  and  a 
quarter  whorls. 

Spire  somewhat  gradate.  In  the  first  whorl  one  marked 
spiral  rib  ;  in  the  rest  two  becoming  gradually  more  valid  and 
distant.  In  the  thii'd  whorl  a  secondary  threadlet  between 
these  :  in  the  fourth  a  threadlet  between  the  first 

spiral  and  the  upper  suture ;  in  the  fifth  two  terti- 
aries,  one  between  each  spiral  and  the  secondary  threadlet. 
In  the  sixth,  or  body-whorl,  another  spiral  rib  appears  below 
and  nearly  equal  to  the  lower  of  the  two  spirals ;  it  forms  the 
periphery  and  the  suture,  and,  separated  from  its  fellow  by  a 
furrow,  gives  an  apparent  canaliculate  suture.  The  base  is 
flatlv  rounded  with  eight  equi-distant,  nearly  equal,  concen- 

tric rounded  spiral  lirae,  as  wide  as  their  interspaces.  The 
surface  is  cancellated  by  crowded  narrow  erect  lamellae,  cross- 

ing the  spirals  and  sinuous,  but  not  following  exactly 
the  outline  of  the  labrum,  and  ending  at  the  outer 
basal  lira.  Crowded  radial  striae  canoellate  and 

granulate  the  base,  and  extend  to  the  lira  nearest  the  umbil- 
icus. Aperture  obliquely  quadrate,  with  a  larg-e  posterior 

sinus  in  the  outer  lip,  rather  deeper  than  wide  ;  a  second 
at  the  baso-labral  junction,  beginning  at  the  third  spiral  rib, 
about  as  deep  as  the  infra-sutural  one,  and  rather  wider  :  and 
a  third  shallow  and  wide  at  the  baso-columellar  angle.  Colu- 

mella oblique,  concave,  expanded  towards  the  umbilicus,  trim- 
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cnUii  antoriorly.       Innei-  lip  (liiii  from  lol ii nicl l;i  lo  pdstcrior 
sinus,  smooth.    Interior  oi  <i])ertun;  sniootli.     Uiubilicus  dccj), 

small,  margined  with  ()bli(|ue  plicate  tnhm-cles. 
/)i7n.  —  Alt.,  3*6  mm.  ;  diam.,  3*4  mm. 
Jjoca/ if  I/. —  Shell  fiirured  and  des(  ril)e(l  (iii  Dr.  Verco's 

collection),  with  four  others,  dredged,  dead,  I'M)  fathoms,  oH' Cape  Jaffa  ;  300,  off  Cape  Jaffa,  seven,  immature  and  broken, 
and  six  large  and  complete,  one  quite  recent . 

()/).'<. — This  shell  was  figured  for  dcscrii)ti()n  as  a  new 
species,  but  Mr.  lledley  recognized  it  as  his  Asfr/r  hilt.r,  which 
was  an  immature  shell,  and  did  not  plainly  reveal  the  aper- 

tural  sinuses.  He  suggested  its  location  in  Watson's  genus 
Basilusa,  as  emended  by  Dall,  in  Bull.  Mus.  of  Comp.  ZooL, 
1889,  pp.  383-385.  With  this  it  corresponds  closely.  One 
.individual  shows  very  well  tb©  nacreous  central  claw-like  pro- 

cess in  the  labrum,  somewhat  inflected,  to  whicli  Dall  refers. 

It  very  probably  belongs  to  the  section  Anri.-<h'()h(isis^  Dall, 
though  none  of  my  shells  show  the  internal  tlui  kGiving  and 
grooving  of  the  outer  lip  ;  but  Dall  points  out  that  this  char- 

acter only  occurs  in  adult  shells. 

S.eguenzin  radidJ'ix,  Tate,  an  Eocene  fossil  from  Muddy 
Creek,  the  type  of  which  is  in  the  Tate  i^Tiiseum  of  the  Uni- 

versity of  Adelaide,  has  the  two  s])i]-als  which  form  the 
canaliculate  suture  closer  together  than  our  recent  form  :  it 
has  a  prominent  spiral  threadlet  above  the  second  spiral  rib 
and  the  first  spiral  rib  is  absent  ;  so  the  fossil  is  less  gradate, 
and  the  whorls  are  more  sloping,  and  have  more  nearly  uni- 

form spirals.  The  base  is  flatter,  the  perforation  and  its  bor- 
dering tubercles  are  larger.  Dall,  however,  in  discussing  B. 

cofifulafn,  Watson,  and  var.  deqjrc^^i/i.  Dall.  notes  the  great 
variability  of  abyssal  shells  in  general,  and  of  that  species  in 
particular.  The  same  consideration  probably  holds  good  in 
our  shell,  which  has  therefore  been  made  only  a  variety  of 

Tate's  fossil  species. 
One  individual  with  a  perfect  aperture  shows  the  labrum 

to  be  very  irregular,  owing-  to  tlie  projection  at  the  border,  of 
every  spiral  rib  and  threadlet.  into  a  niinnte  raaroinal  tooth, 
proportional  to  its  size  as  a  spiral,  except  those  which  end  in 
the  depth  -^f  the  two  labral  sinuses. 

Genus  Scala,  Klein. 

Scala  nepeanensis,  Gatliff. 
Froo.  R^y.  Soc,  Vict.,  1906,  vol.  xix.  (n.  8.).  Pt.  1, 

p.  1.    PI.  1,  fig.  o.     "Shell  sand.  Ocean  Beach,  Point  Nepea?!.'"' 
One  example  has  been  found  in  dredge-sif tings,  deptli 

and  locality  not  noted,  probably  St.  Vincent  Gulf. 
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Family  TRICHOTROPID^. 
Genus  Lippistes,  Montfort. 

Lippistes  separatjsta,  Dillwyn,  sp.     PI.  ix.,  figs.  6  to  9. 
Turbo  helicoldes,  Gmelin,  Syst.  Nat.,  p.  3598,  No.  109;  Tiirha 

scpardfista,  Dilhvyn,  Conch.  Cab.,  vol.  x.,  p.  298,  pi.  clxv.,  figs. 
1589,  1590;  Cat.  Recent  Shells,  ii.,  p.  867,  1817:  Wo«l,  lud. 
Test.,  p.  151,  pi.  xxxii.,  f.  126,  1825;  Separatista  chemnitzU,  A. 
Adams,  Proc.  Zool.  Soc,  Lond.,  1850,  p.  45;  Tryon,  Man.  Conch,,, 
ix.,  p.  45,  pi.  viii.,  f.  70;  Rep.  Challenger,  Zool.,  xv.,  p.  428; 
Trichotropis  tricarinata,  Brazier,  Proc.  Linn.  Soc,  N.S.W.,  1877, 
i.,  p.  313;  Separatista  separatista,  Dill wyn,  Hedley,  Records  Aust. 
Mus.,  iv.,  No.  3.  1901,  p.  126,  pi.  xvii.,  f.  22;  Lippistes  separ'a- 
tista,  Dillwyn,  Hedley,  Proc.  Linn.  Soc,  N.S.W.,  1902,  p.  24; 
Trichotropis  blainvilleanus,  Petit,  Journ.  de  Conch.,  ii.,  1851  p. 
22,  pi.  i.,  f.  5;  Tryon,  Man.  Conch.,  1887,  ix.,  p.  45,  pi.  viii^  f. 
69;  Trichotropis  gahrieli,  Pritchard  and  Gatliff,  Proc  Roy.  Soc. 
Vict.,  1889,  p.  183,  pi.  XX.,  f.  7;  ibid,  1900,  vol.  xiii.,  p.  142. 

Some  years  ago  five  shells  were  dredged  by  me,  all  dead, 
one  in  13i  fathoms  in  Investigator  Straits,  off  Point  Marsden,. 
Kangaroo  Island  ;  two  in  16-18  fathoms,  Backstairs  Passage, 
and  two  in  deep  water,  exact  station  unrecorded. 

This  form  was  named  and  described  by  me  in  manuscript 
as  a  new  species  chiefly  because  its  whorls  were  curiously 
polygonal,  with  a  tubercle  on  the  carinae  at  each  angle.  See 
pi.  ix.,  fig.  6-  But  in  1899  I  had  the  opportunity  at  the 
Natural  History  collection  of  the  British  Museum  in  London, 
of  comparing  it  with  various  species  of  the  Trichotropidoe,  and 
Mr.  E.  A.  Smith  kindly  assisted  me. 

Lippistes  helicoides,  Gmelin,  from  the  Philippine  Islands, 
with  four  shells  on  the  tablet,  were  identical.  On  the  back 

of  the  tablet  carrying  them  was  the  following: — "Turbo  heJi- 
coides,  Gmelin,"  which  meant  that  Mr.  E.  A.  Smith  had  com- 

pared these  four  shells  with  Gmelin's  description  and  found 
them  to  correspond.  Gmelin's  types  are  unknown ;  possibly 
he  described  only  from  a  figure  found  elsewhere.  Also, 

"Separatista  chemnitzii,  A.  Ads.,  P.Z.S.,  1850,  p.  45,  types,  I. 
Bureas,  Phil.,  H.  Cuming."  This  means  that  these  shells  were 
in  Cuming's  collection,  were  obtained  from  Bureas  Island,  in 
the  Philippine  Islands,  and  are  the  types  of  S.  chemm.it zii,  A. 
Ads.  Also,  ''Mekran  coast  in  Coll.  Melvill,"  signifying  that 
shells  in  Melvill's  collection  from  the  Mekran  coast  had  been 
compared  by  E.  A.  Smith,  and  found  to  be  identical.  Mine 

were  demonstrably  conspecific,  and  Adams's  shells  were  found 
to  possess  the  same  polygonal  form,  with  the  tendency  to  tu- 
berculation  at  the  angles.  There  is  no  question  about  the 

identity  of  our  shell  with  Adams's  species,  and  as  this  has 
been  made  a  synonym  of  Dillwyn's  species,  Dillwyn's  name 
should  be  accepted  by  us. 
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Watson,  in  tlio  ''Challont^er"  Uc^port.s,  xv.,  p.  429,  agrees 
witli  Beck  in  the  identity  of  »S'.  r/ic/n nifzli,  A.  Adartis,  and  T. 
hlain  vilJcauu^,  Petit.  Mr.  Gatliff  acknowledges  tlie  id(Mdity 

of  his  species  with  Petit's.  lie  has  kindly  allowed  me  to  com- 
pare his  type  with  my  South  Australian  examples,  and  see 

their  identity. 
Mr.  Gatliff  also  provided  me  with  a  living  individual 

dredged  in  five  fathoms,  oif  the  shores  of  Victoria.  Tt  is 
cov-ered  with  an  epidermis,  extremely  thin  on  the  smallest 
whorls  (possibly  worn  away),  but  well  marked  on  the  later. 
It  is  simple  on  the  tabulated  slope,  on  the  base  and  in  the 
umbilicus  only  varied  by  minute  axial  lines.  On  the  three 
carinae  it  is  -elevated  into  low  spiral  laminae,  which  are  con- 

nected by  more  marked  axial  laminae.  At  intervals  these  are 
large,  and  projected  forward®  to  form  imbricating  flounces, 
while  between  them  may  be  3  to  7  of  the  smaller  ones.  These 
flounces  correspond  with  the  tubercles  at  the  angles  of  the 
polygonal  whorls.  They  are  figured  in  pi.  ix.,  fig.  7,  but 
very  imperfectly,  owing  to  its  drying  up. 

From  his  living  example  I  was  able  to  extract  the  radula. 
This  is  very  similar  to  that  of  Tric.hotropis  horealis^  Broderip, 

as  figured  in  Fischer's  Manuel  de  Conch.,  1887,  p.  689.  It 
has  a  rachidian  tooth  with  a  multicuspidate  margin,  rather 
more  finely  serrated,  a  large  transversely  quadrangular  lateral 
with  a  multicuspidate  border  and  two  simple  arcuate  sharp 
marginals.    (PI.  ix.,  fig.  9.) 

The  operculum  is  horny,  subtrigonal,  with  an  apical  nu- 
cleus (pi.  ix.,  fig.  8),  and  fairly  closely  resembles  that  of 

T.  horealis,  Brod.  The  aflfinity  of  our  southern  subtropical 
form  with  that  of  the  arctic  form  is  thus  demonstrated. 

Lippistes  meridionalis,  spec.  nov.    PI.  ix.,  figs.  1,  2. 
Shell  turbinate  solid,  whorls  five,  rapidly  increasing.  Pro- 

toconch,  one  and  a  half  whorls,  convex,  smooth,  but  for  four 
equal  and  equi-distant  lirge.  It  ends  abruptly  with  a  distinct 
border,  not  thickened  or  reflected.  The  spire  whorl  begins 
with  a  not  quite  smooth  area,  from  which  the  granular  spiral 
lirae  gradually  arise.  Spire  whorls  are  tricarinate.  In  the 
first  the  central  carina  is  more  prominent,  in  the  second  it  is 
level  with  the  others,  in  the  third  it  is  less  prominent.  Slop- 

ing scarcely  convex  from  upper  suture  to  posterior  carina, 
vertical  from  this  to  lower  suture.  On  the  slope  are  four  equi- 

distant spiral  lirae,  one-third  or  one-fourth  the  width  of  their 
interspaces,  increasing  in  size  with  the  whorls.  Base  some- 

what concave.  A  peripheral  carina,  less  marked  than  those 
on  the  spire,  forms  the  suture.  Below  it  are  four  broad 
spiral  bands,  wider  than  their  interspaces,  and  microscopicallv 
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spirally  incurved.  Crowded  axial  lirellae,  about  as  wido  as 
their  interspaces  cross  the  carinse  :  every  sixth  or  seventh  one 
is  strong  ;  the  next  two  or  three  are  finer,  and  those  following 
gradually  increase.  At  the  intersections  are  minute  tubercles, 
which  at  intervals  are  comparativ.ely  large.  The  basal  axials 
are  less  unequal.  Aperture  quadrangularly  hemispherical, 
produced  at  the  baso-columellar  junction.  Outer  lip  corru- 

gated by  the  caringe.  Columella  concave,  with  a  tooth -like 
prominence  below.  Inner  lip  valid,  applied  to  the  base  on 
its  upper  half.    Perforation  well  marked,  somewhat  rimate. 

Dim. — Alt.,  3'6  mm.  ;  diam.,  2'9  mm.  ;  aperture,  2*1  mm. 
by  1'6  mm. 

Locality. — Type,  40  fathoms,  off  Beachport.  dead,  with 
two  co-types ;  110  fathoms,  2  dead. 

T)iagnosip;. — From  Lipjyistr^  ><eparfifi><tn,  Dillwyn.  It  is 
much  smaller,  and  more  solid,  the  Drotoconch  is  much  smaller  : 
the  whorls  increase  less  rapidly,  liave  three  lirce  on  the  spire 
and  four  on  the  body- whorl,  are  lirated  on  the  infra-sutural 
.slope  instead  of  smooth,  have  no  nolygonal  shape,  the  base  is 
lirated*  instead  of  smooth,  axial  lirellge  tuberculate  the  carin?e 
and  continue  to  the  columella,  and  the  umbilicus  is  rimat/O. 

Genus  Seguenzia,  Jeffreys. 

Seg-uenzia  polita,  Verco,  spec.  nov.  PI.  ix.,  tigs.  3,  4,  5. 
Shell  white,  smooth,  glistening,  turbinate,  of  six  whorls. 

Protoconch  one  and  a  quarter  whorls,  homostirophe,  smooth, 
round.  Spire  gradate,  flatly  concave,  from  simple  suture 
(with  a  linear  furrow)  to  central  angulation,  which  is  scarcely 
keeled ;  then  sloping  barely  concave  to  the  lower  suture,  first 
two  whorls  with  fine  numerous  radial  striae  from  suture  to 

angle,  becoming  gradually  obsolete  as  microscopic  accremen- 
tal  lines  on  the  later  whorls.  Body-whorl  with  a  central 
carina,  which  forms  the  suture  :  a  second  somewhat  smaller 
some  distance  anterior,  somewhat  concave  between  ;  a  third 
smaller  and  less  distant ;  then  six  concentric  liras  to  the  per- 

foration, which  is  small  and  rimate.  Aperture  subquadrate ; 
outer  lip  with  a  deep,  narrow  sinus  at  the  suture,  and  a  deep, 
wide  notch  at  the  junction  of  the  basal  and  outer  lip,  a  some- 

what shallower  one  between  them,  and  a  smaller  notch  at  the 

junction  of  the  basal  lip  and  the  columella,  which  is  trun- 
cated so  as  to  form  a  blunt  teoth. 

The  spiral  angulation  ends  at  the  deepest  part  of  the 
posterior  sinus  :  the  peripheral  carina  in  the  deepest  part  of 
the  central  sinus;  the  second  carina  forms  the  posterior  boun- 

dary of  the  baso-lateral  notch,  whose  deepest  part  lies  be- 
tween the  third  carina  and  the  first  basal  lira.  The 

columella  is  concave,  smooth,  thick,   polished,  and  expand- 
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ih\,  so  as  nearly  tc  co\im-  the  prrforatioii .  'V\\v  iiirici-  lip,  iip 
plied  to  the  base,  extends  fioni  the  (;()linii(>ll;i  to  the  sutui'C, and  is  smooth. 

Dim. — Height.  3  5  nun.  ;  greatest  diameter,  2'A  mm. 
Locality. — 800  fathoms,  ofT  Cape  Jaffa,  10  dead. 
Diaf/nosix.M  ap))roaehes  ,S'.  clcr/dux,  Jeffreys,  Proe. 

Zool.  Soc,  187(1,  p.  '200:  Tryon,  Man.  Conch.,  vol.  ix.,  p.  47, 
pi.  viii.,  fig.  75  :  hut  is  distinct  in  having  the  sutural  sinus 
with  a  much  smaller  lamina  between  it  and  the  suture,  the 

sloping  part  of  the  s])ire-whorls  longer,  a  different  relation  of 
the  angulation  and  carina*  to  sinus,  and  a  less  production  of 
the  baso-labral  angle.  Tt  is  also  very  similar  to  Seanenzia 
monncinfjnlnta ,  Scguenza,  as  figured  by  Dall.  in  Bulletin  37, 

1889,  of'the  United  States  Nat.  Hist.  Mus.,  p.  142.  pi.  Ixii., fig's.  88-89  :  but  the  sinuses  in  the  aperture  are  different.  They 
differ  greatly,  however,  in  the  two  figures  given,  so  this 
species  may  prove  eventually  only  a  variety. 

Genus  Siphon  aim  a,  Sowerby. 

Siphonaria  stowae,  spec.  nov.    PI.  viii.,  figs.  3  to  8. 

Shell  small,  moderately  solid,  oval,  depressed.  Apex  sub- 
terminal  one-eighth  distant  from  posterior  end,  slightly  to 
the  left  of  the  mid-line,  oblique,  inclining  backwards  from 
the  central  line,  pointed  and  slightly  projecting  posteriorly. 
Posterior  end  nearly  vertical,  slightly  concave.  Dorsum  sub- 
convex,  more  rapidly  descending  anteriorly.  Left  margin 
straightly  convex  :  light  more  rounded,  faintly  bulged  at  the 
site  of  the  siphon,  just  in  front  of  the  middle  point.  Nume- 

rous subdist.ant  rather  rude  ribs,  equal  in  width  to  the  inter- 
spaces, multiplying  by  frequent  intercalations  ;  rough,  irregu- 

lar growth  lines.  Interior  smooth,  margin  invalidly  crenu- 
lated.  Ornament,  ribs  opaque  white;  dark  brown  specks, 
lines,  and  blotches,  chiefly  intercostal,  plainer  on  the  right 
side  :  internally  light  horn  tint,  a  chestnut  horseshoe  around 
the  posterior  third,  and  broken  blotches  on  each  side  of  the 
siphon. 

Dim. — Length,  7'5  mm.  ;  breadth,  5*9  mm.  ;  height,  3'25 
ram.  The  radula  contains  about  94  rows  of  teeth,  each  con- 

sisting of  a  central  denticle,  with  about  22  laterals  on  either 
side.  The  racliidian  is  narrow,  with  a  small  cusp  tending  to 
be  bilobed.  The  laterals  have  large  simple  cusps,  and  these 
as  v/ell  the  teeth  grow  gradually  smaller  the  further  they 
are  from  the  centre.    (Figs.  6,  7,  8.) 

Hah. — Pondolowie  Bay.  in  Spencer  Gulf,  on  rocks  above 
tide  mark :  9  examples,  alive.  Fry  in  shell  sand.  King's 
Point,  Encounter  Bav  (Mia^  Stow). 



224 

Ohs. — The  fry  reveal  a  spiral  nucleus  of  two  full  turns, 
dextral,  smooth,  and  horn- coloured.  In  some,  especially  the 
smaller,  the  ribs  are  more  distinct  and  the  sculpture  less  rug- 

ged. Some  have  much  more  brown  colouring,  either  in  the 
intercostal  spaces  or  in  the  internal  horseshoe  or  both.  One 
has  the  enlarged  extremities  of  the  horseshoe  muscle-scar 
plainly  painted.  We  have  no  other  Siphonaria  with  its  apex 

so  near  the  posterior  end.  The  largest  example  is  9'4  mm. 
by  6'5.  I  have  named  the  species  after  Miss  Stow,  who  col- lected the  immature  exaniDles. 

EXPLANATION  OF  PLATES. 
Plate  VTII. 

Fig.  1.  ScuteJlina  alhot<idiata,  Verco. — Ventral  view. 
,,2.  ,,  Side  view. 
,,     3.  Siplwnarld  stowcE,  Verco. — Dorsal  view. 
,,4.  ,,  ,,  ,,        Ventral  vieAv. 
5.  ,,  ,,        Side  view. 

,,6  ,,  ,,  .,  Radnla. 
,,7.  ,,  ,,  ,,        Radnla,    rachidian,  and 

first  lateral  from  the 
other  half. 

,,8.  Fiftli  lateral,  side  view. 
,,     9.  Scutellina  cnlva,  Verco. — Ventral  view  ! 
,,10.         ,,  ,,  Side  view  ! 
,,    11.  Nacella  compressa,  Veroo. — Side  view. 
,,   12.  ,,  ,,  ,,      Ventral  view. 

Plate  IX. 

Fig.  1.  T/ippisf<'s  nieridiorinJin,  Verco. 
,,2.         ,,  ,,  ,,  Protoconch. 

3.  Segiienzio   poUta,  Verco. 
,,4.  Lip  in  profile 
,,     5.         ,,  ,,        Basal  view. 
,,     6.  ljippUfc<i,  separatisto,  Dillwyn. — Spire,  fnll  view. 
,,7.  ,,  ,,  With  epidermis. 

S.         ,,  ,,  ,,  Operculum. 
9.         ,,  ,,  Radnla. 

Plate  X. 
Fie;.  1.  JinsUissa  rddidJis,  Tate,  var.  hUi.r,  Hedley. 
2.  ,,  ,,  M  Base. 
3.  M      Outer  lip. 

,,     4.  Nac'.'lJa  .^tova\  Verco. — Ventral  view. 
,,5.         ..         ,,  Side  view. 
,,     6.  Eelcionisc'LLS  illihrafct,  Verco. — Side  view. 
7.  ,,  ,,  ,,       Ventral  view. 
8.  ,,  ,,       Radnla,  front  view. 

''9.             /,                ,,  ,,       Laterals,  side  view, 
"   10.            ,,  Marginal,  side  view. 
"   11  ,.  ,,       A  second  radnla,  front view. 

,,12.  ,,  ,,  Laterals,  side  view. 
J 3.  ,,  A  third  radnla,  front "  view. 
]4.  ,,  A  lateral,  side  view. 
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Description  of  a  New  Caladenia. 

By  R.  S.  Ro(;kijs,  M.A.,  M.D. 

[Read  October  2,  1906.J 
Plate  XI. 

Mr.  E.  Ashby,  of  this  Society,  lias  handed  me  an  orchid 
which  he  collected  at  Blackwood  on  September  16  of  this  year 
(1906). 

It  was  blooming  at  a  time  when  (Jlossodia  major 
and  Caladtnia  dcforniis  were  both  fairly  numerous  in  the 
vicinity,  the  former  being  at  the  beginning  of  its  season,  and 
the  latter  at  the  end.  No  other  Caladenias  were  in  llower,  un- 

less, perhaps,  an  isolated  C.  patcrsoni. 
Ill  habit  and  general  appearance  the  new  form  so  closely 

resembled  the  two  species  first  mentioned,  that  it  was  unlikely 
to  attract  attention,  unless  by  accident,  or  by  a  critical  exa- 

mination of  the  plants  in  its  neighbourhood. 
The  following  is  its  botanical  description  :  — 
Height,  8  inches. 
Stem,  slightly  hairy.  Two  bracts,  one  fairly  large  and 

sheathing  near  the  middle  of  the  stem,  the  other  smaller  and 
subtending  the  flower. 

Leaf  almost  glabrous;  lanceolate  with  cuneate  base,  about 
4  inches  long  by  ̂ -inch  in  its  widest  part. 

Flower  solitary,  dark  blue  in  colour,  about  the  size  of  a 
well-developed  Glossodia  major.  Segments  of  the  perianth 
elliptic-lanceolate,  nearly  equal.  Dorsal  sepal  1  inch  long, 
other  segments  rather  less. 

Lahellum  entire,  |-inch  long,  dark  blue,  softly  glandular, 
subsessile;  distal  end  recurved,  proximal  half  concave.  Two 
well-defined  rows  of  golf-stick  calli  extend  from  the  base  to 
about  the  middle  of  the  labellum.  Filaments  purple,  ex- 

tremities white.  Four  tall  sentinel  calli  (about  J -inch  high) 
of  the  same  type,  and  attached  to  the  base  of  the  labellum, 
stand  up  vertically  in  front  of  the  column.  They  constitute 
the  most  striking  feature  of  the  plant. 

Column  nearly  as  long  as  labellum,  incurved,  broadly 
winged  in  upper  half,  narrowly  winged  below.  Dorsal  sur- 

face pubescent.  Anther  point  nearly  a  line  long,  slightly 
recurved. 

A  few  days  later  another  plant  was  discovered  close  to 
the  first  find.    It  conformed  in  every  particular  to  the  above 
description,  except  that  the  double  row  of  calli  was  absent, 
leaving  only  the  four  sentinel  calli  on  the  labellum. 

I 
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Aftei-  a  careful  examination  of  the  plants  I  am  forced 
to  one  of  two  conclusions,  either  of  which  is  equally  interest- 

ing :  — 

(1)  That  this  orchid  is  a  new  and,  perhaps,  sparsely  dis- 
tributed species,  which  may  have  hitherto  escaped  observa- 

tion on  account  of  its  association  with  two  other  common 
species  which  it  superficially  resembles;  or, 

(2)  That  the  new  form  is  a  cross  between  Glossodia  major 
and  Cahidenia  deformis. 

The  lack  of  total  agreement  between  the  two  specimens 
makes  the  lirst  hypothesis  difficult  to  sustain,  unless  confir- 

matory evidence  should  be  forthcoming.  Then,  too,  few  of 
our  districts  have  been  so  systematically  searched  as  Black- 

wood, and  it  seems  improbable  that  a  new  species  of  this  type 
should  have  escaped  detection  so  long.  In  this  connection, 
however,  we  must  remember  that  certain  species  occur  with 
singular  infrequency.  Some  six  years  ago  an  isolated  speci- 

men of  Calenna  major  was  discovered  at  Mylor,  but  in  spite 
of  the  most  diligent  search  on  the  part  of  collectors,  n®  other 
specimen  has  been  found  in  the  State  since  that  time.  The 
alternative  conclusion,  that  it  is  a  hybrid,  is  favoured  by  the 
slight  disagreement  between  the  two  specimens,  and  on  the 
whole  seems  to  me  to  be  rather  the  more  reasonable  hypothesis. 
However  rare  hybridization  between  genera  may  be  in 
the  case  of  most  plants,  it  is  certainly  not  unknown  amongst 
the  orchids,  and  ])robably  indicates  the  arbitrary  nature  of 
certain  distinctions,  which  have  been  used  in  their  classifica- 

tion. Should  a  crossing  between  the  two  species  mentioned 
be  possible,  tlie  fact  would  suggest  even  a  closer  affinity  be- 

tween the  Caladenias  and  tlie  Glossodias  than  is  generally  con- 
reded,  and  would  seem  to  justify  Reichenbach's  contention 
that  tho  latter  genus  hIiouM  be  included  under  the  former. 

DESCRIPTION  OF  PLATE  XI. 

A.  Side  view.  B.  Front  view.  C.  Back  view.  D.  Enlarge- 
ment to  show  front  view  of  column  and  labeHum.  E.  Side  view 

of  oohinm  and  labelbini.  ^jhowiucr  jajolf-stiok  and  sentinel  calli. 
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THE  Geology  of  the  Mount  lofty  Ranges.  Part  II 
(the  lower  and  basal  beds  or  the  cambrian.) 

By  Walter  ILuwchin,  K.CS.,  Lecturer  in  Geology  and 
Palftontology  in  tlie  University  of  Adelaide. 

\Ro;m\  .Inly  10,  1906.] 
Plate  XU. 
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I.  Introduction. 

hi  a  previous  paper  which  I  had  the  honour  of  placing 
before  the  Society  the  geology  of  the  maritime  district  })or- 
dering  the  ]Mount  Lofty  Ranges  was  described.  The  area  in- 

cluded the  older  rocks  of  the  eastern  side  of  Gulf  St.  Vincent, 

and  inland  to  Tapley's  Jlill:  the  western  banks  of  the  River 
Sturt,  and  the  lower  Onkaparinga  Valley.  The  beds  which 
came  under  notice  in  that  ccjnmninication  were  considered  in 

the  three  following  divisions  :  — 

f^a)  A  very  thick  series  of  purple  slates,  f|uartzites.  anrl 
limestones,  which  form  the  upper  members  of  the  Cam- 

brian beds,  and  are  mainly  covered,  in  the  southern  parrs 
of  South  Australia,  by  the  waters  of  Gulf  St.  Vincent,  but 
are  extensively  developed  in  the  Flinders  Ranges.  Some  of 
the  limestones  of  this  series  contain  Arckceocyathina .  Oho- 
lella,  and  other  characteristic  Cambrian  fossils. 

( 1> )  A  calcareous  series  which  immediately  underlie  tlie 
purple  slates.  Strong  oolitic  limestones  occur  near  the  tnp, 
but  pass  down  into  siliceo-calcareous  slates,  that  gradually  , 

*  Trans.  Roy.  Soc.  (S.  Ans.),  vol.  xxviii.  (1904),  p.  253. i2 
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merge  into  the  next  following.  Typically  developed  at  Brigh- 
ton, Reynella,  and  Hackham. 

fc)  Fine-grained  and  banded  clay  slates  (ribbon  slate), 
which  are  slightly  calcareous.   At  Tapley's  Hill,  etc. 

In  continuation  of  the  same  subject,* the  present  paper 
deals  with  the  beds  v  hich  follow  in  descending  order,  and  are 
locally  developed  in  the  foot-hills  and  main  elevations  of  the 

Mount  Lofty  Ranges.  This  carries  the  investigation's  (so  far 
as  a  generalized  description  goes),  of  the  Cambrian  succes- 

sion down  to  the  basal  beds. 

The  ground  covered  in  the  present  paper  is  so  extensive, 
and  involves  so  many  points  of  interest,  that  only  a  mere 
outline  of  the  facts  can  be  dealt  with,  leaving  for  future 
efforts  a  more  detailed  description  of  the  several  members  of 
the  series. 

The  greatly  disturbed  condition  of  the  beds  within  the 
area  presents  many  points  of  difficulty  to  the  field  geologist. 
The  continuity  of  the  beds  is  frequently  broken  by  folding, 
over-folding,  and  faulting,  and  in  a  series  such  as  now  dealt 
with  (where  there  is  little  to  distinguish  individual  beds  of 
the  same  class  from  each  other)  it  becomes  a  most  difficult 
task  to  determine  the  true  order  of  succession.  To  fill  in  the 
outline  will  require  detailed  and  prolonged  investigations  in 
the  field. 

II. — Cambrian  Glacial  Till. 

In  April,  1901,  a  ''Preliminary  Note"  was  read  before 
this  Society,  submitting  definite  evidences  of  the  glacial  origin 

of  a  thick  set  of  beds  in  our  Cambrian  series,  covering  a  very  • wide  area  in  South  Australia.  Previous  observers  have  in 
one  form  or  another,  noted  the  existence  of  these  beds,  and  in 
the  following  references  I  include  all  such  as  are  known  to 
me. 

1859.  A.  R.  C.  Selwyn.  "June  1.  Ascended  Mount 
Bryan  [Razorback,  north  of  the  Burra],  and  found  it  com- 

posed almost  entirely  of  an  olive-green  and  brown  schist,  or 
'shaal  stein'  breccia  or  conglomerate,  .  .  .  associated  with 
the  above,  on  the  east  flank  of  the  hill,  are  bands  of  hard 
quartzose  rock,  occasionally  with  a  laminated  or  gneissose 
structure  ;  and  near  the  base  of  the  hill  on  the  same  side  there 
appears  to  be  a  thin  band  or  dyke  of  hornblendic 
granite,  numerous  fragments  of  which  are  scattered  about  on 

the  surface,  though  I  could  not  find  any  in  situ."  Pari. 
Paper  No.  20  of  1859,  p.  8.  [The  granites  observed  by  Sel- 

wyn occur  as  glacial  erratics.]. 



229 

1872.  G.  Jl.  t.  Ulrich.  Hoporl  on  llu^  Wvlvnmr  Mine 
[north  of  U inberatanaj — ^"Tlie  iiiul'crhiy  wall  of  this  n-cf  is 
well  defined,  and  composed  of  a  g^iitty  silicifKMl  sandstone  of 
a  few  feet  in  thickness,  beyond  which  follows  conformably  a 
boulder-conglomerate,  in  very  thick  beds,  the  enclosed  boul- 

ders of  which  consist  mostly  of  quartzitc."  Pari.  Paper 
No.  65  of  1872,  p.  12. 

1879.  K.  Tate.  "Evidences  of  a  missing  chapter  in  the 
geological  history  of  this  province  are  alTorcled  by  the  occur- 

rence of  rolled  pebbles  of  stratified  rocks  in  the  oldest  known 
of  our  sedimentary  deposits.  These  are  well-rounded  quartz- 
ite  pebbles,  discovered  by  Mr.  Scoular,  in  the  grit  bands  in 
the  basal  beds  of  the  Gawler  Hills,  and  subangular  pebbles  of 

gneiss  in  the  siliceous  clay  slates  at  Hallett's  Cove."  Pres. 
Add.  Ad.  Phiios.  Soc.  (Roy.  Soc),  vol.  ii.,  p.  xlvi.  [The  rocks 

at  Hallett's  Cove,  referred  to  in  the  above  paragraph  by  the late  Professor  Tate,  are  not  In  situ,  but  are  blocks  of  the  old 
Cambrian  till,  which  were  torn  from  their  bed  by  land  ice 
of  a  later  age,  and  in  this  way  became  erratics  in  the  newer 

till  laid  down  at  Hallett's  Cove.] 
1884.  PI.  Y.  L.  Brown.  Report  on  country  east  and 

west  of  Farina.  "Other  portions  of  the  ranges  [Mount  Nor'- 
West]  consist  of  argillaceous  grit  and  conglomerate,  quartzose 
grit,  quartzite,  kaoliiiized  slates,  and  sandy  shales.  The  con- 

glomerate, besides  pebbles  of  quartz,  flint,  lydianstone,  and 
siliceous  pebbles  of  all  kinds,  contains  large  boulders  of  quartz 

rock  and  quartzite  two  or  three  feet  in  diameter."  Also, 
''Termination  Hill  .  .  ,  consists  of  quartzite  and  cal- 

careous boulder  conglomerate  (comprising  quartzite,  quartz 
rock,  cherty  flint,  granite,  porphyry,  and  limestone),  many  of 
the  boulders  being  of  considerable  size,  interstratified  with 

clay  slates,"  etc.    Pari.  Paper  No.  102  of  1884,  p.  1. 
''The  conglomerate  beds  at  Mount  Nor'- West  contain 

pebbles,  boulders,  and  pieces  of  granite,  quartz,"  etc.  Ann. 
Report  of  Government  Geologist,  1884,  p.  9. 

"The  clay  slates  on  the  Sturt  Creek  contain  boulders  of 
pebbles  of  granitic  rocks,  quartzite,  etc.,  imbedded,  and  occa- 

sional bands  of  grit,  conglom.erate,  and  limestone.  The  thick- 
ness of  the  quartzose  bands  is  very  irregular,  and  they  thin 

out  considerably  in  short  distances  ;  they  vary  from  a  hard 
quartz  rock  to  a  loose  grit,  and  generally  contain  a  consider- 

able amount  of  felspar,  and  bear  a  strong  resemblance  to  a 
decomposed  granulite  :  in  many  cases  it  may  be  that  the  sili- 

ceous water,  which,  in  the  case  of  the  clay  and  micaceous 
slates,  deposited  quartz  in  cracks  and  fissures  in  that  of  the 
sandstone,   chiefly  penetrated  through  the  porous  material, 
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and  silicified  it  through  the  entire  mass."  Ann.  Report  of 
Government  Geologist,  1884.  p.  10. 

1884.  H.  P.  Woodward.  Report  on  Range  to  the  east  of 

Farina.  ''Towards  the  north-east  end  of  the  range  these  beds 
[clay  slates  and  quartzite]  gradually  change  their  lithological 
characters  into  a  conglomerate,  with  boulders  from  several 
tons  in  weight  to  small  pebbles  of  quartzite,  sandstone,  granite, 
limestone,  marble,  and  slate,  scattered  through  a  slaty  mat- 

rix, of  which  there  are  large  patches  without  any  boulders 
or  pebbles.  These  beds,  from  their  resemblance  to  boulder 
clay,  have  most  probably  been  formed  in  a  similar  manner, 
viz.,  by  floating  ice  dropping  boulders  and  pebbles  on  to  clav- 
beds  in  process  of  formation.  They  are  from  their  marked 

characters  traceable  throup'h  gradual  change  into  gneiss  and 
granite,  where  all  the  boulders,  with  the  exception  of  the 
quartzites,  are  also  changed  into  granite,  but  generally  of  a 
different  texture  from  the  matrix,  so  that,  on  weathering,  the 
boulders  come  out  in  their  original  shapes.  The  slates  are 
seen  in  small  strips  of  country,  mostlv  in  the  centres  of  anti- 

clinals  or  by  faults.  The  boulder  slate  runs  from  the  "Daly 
and  Stanley  Mines  to  Hamilton  Creek  and  Billy  Springs." 
Pari.  Paper  No.  40   of  1884,  p.  3. 

1885.  H.  Y.  L.  Brown.  Journey  to  Silverton.  "At  Bim- 
bowrie,  granite  and  slate  conglomerate,  and  mica  schist.  This 
slate  conglomerate  contains  pebbles  and  boulders  of  granite, 
quartzite,  etc,  and  is  penetrated  by  small  dykes  of  coarv«e 

granite."    Pari.  Paper  No.  143  of  1885. 
1891.  IT.  Y.  L.  Brov/n.  Further  Geological  Examina- 
tion of  Leigh's  Creek  and  Hergott  Districts: — '"Along  the 

northern  boundary  of  the  range,  going  from  Petermorra. 
there  are  beds  of  ferruginous  sandstone  and  boulder  conglome- 

rate, resting  upon  granitic  and  metamorphic  rocks.  "  Pari. Paper,  1892. 

1894.  H.  Y.  L.  Brown.  Report  on  the  Peake  and  Denni- 
son  Ranges.  The  following  clause  probably  refers  to  the  beds 

in  question  :  — "Near  the  borehole,  some  fourteen  miles  north- 
ward [of  Anna  Creek  Railway  Station],  the  strata  are  lime- 
stone, clay  slate,  conglomerate,  and  a  siliceous  brecciated  con- 

glomerate."   Ann.  Report,  No.  25  of  1894. 
1898.  TT.  Y.  L.  Brown.  Wadnaminga  Goldfield  :  —  The 

slates  and  flags,  as  well  as  the  limestone,  in  this  vicinity,  con- 
tain scattered  boulders  and  pebbles  of  various  varieties  of 

granite,  quartzite,  sandstone,  slate,  limestone,  and  other 
rocks,  sometimes  forming  a  true  conglomerate.  Some  of  these 
boulders  a-te  very  large,  and,  judging  from  their  size  and  mode 
of  occurrence,  have  probably  been  transported  by  ice  action 
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at  an  earlv  jioriod  in  ocolooica  1  history."  Ilecorcis  of  Mines. 1898. 

1801).   II.  V.  L.  l^rowii.       ()la(l(li(»  Slalii^ii:     "'riu'  noun 
try  rocks  in    this    district    arc  vertical    and    inclined  (lajrpv 
slates,  sandstones,  iiniestones,  and  slate  con^lonieratx^."  Pari. 
Paper,  1899. 

1901.  W.  llowchin.  Preliminary  Note  on  Glacial  Beds 
of  Cambrian  A^c  in  Sonth  Anstralia.  Trans.  Roy.  Soc,  Sontli 
Alls.,  1901,  I).  10. 

1901.  C.  C'hewings.  Glacial  Beds  of  Cambrian  Ao:e  in 
Far  North  of  South  Australia.  Trans.  Roy.  Soc,  South  A  us., 
1901,  p.  45. 

1901.  T.  W.  Kdgeworth  David.  The  Glacial  Theory  ["By 

an  Investigator"].  The  liegisfer  (S.A.),  September  17,'  1901. The  Aflrerfiaer  (S.A.),  same  date. 

1902.  Glacial  Committee  Report.  A  us.  Asso.  for  Ad- 
vancement of  Science,  Hobart  meeting,  vol.  ix.,  1902,  p.  190. 

1902.  W.  Howchin.  Report  of  South  Australian  Glacial 
Tnvostiaation  Committee.    Thul.,  p.  198. 

1902.  T.  W.  Ed^^eworth  David.  Note  appended  to  Re- 
port of  South  Aus.  Glac.  Inves.  Committee.    Ihid,  p.  199. 

1902.  E.  F  Pittnian.  Two  photographs  of  glaciated  boul- 
ders from  glacial  till,  Petersburg,  South  Aus.,  Ibid.,  facing  p. 

200. 
1905.  J.  D.  IliflPe  and  TT.  Basedow.  Paper  read  before 

tlie  Royal  Society  of  South  Aus.,  ''On  the  formation  known  as 
Glacial  Beds  of  Cambrian  Age  in  South  Australia."  Abstracts 
published  in  Adelaide  daily  press,  April  5,  1905,  ef  i^eq.,  in 
correspondence  columns. 

1906.  J.  W.  Gregorv.  "The  Dead  Heart  of  Australia," 
p.  10,  London. 

The  beds  were,  in  the  first  instance,  and  for  many  years 

later,  regarded  as  a  "conglomerate,"  which  is  a  formation 
very  distinct  from  a  glacial  till,  both  in  its  origin  and  char- 

acteristics. The  credit  of  first  recognizing  the  true  signifi- 
cance of  these  beds  belongs  to  Mr.  H.  P.  Woodward,  some 

time  Assistant  Government  Geologist  in  Adelaide  :  but  their 
glacial  origin  could  not  be  regarded  as  definitely  determined 
until  the  discovery  of  undoubted  glaciated  erratics  in  the  till 
beds  of  Petersburg  and  other  places,  in  1901. 

L'fhologiecd. — A  great  uniformity  of  features  is  main- 
tained over  very  wide  areas,  which  makes  the  identification 

of  these  beds  comparatively  easy.      The  greater  part  of  the 
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deposits  form  a  highly  characteristic  till — unstratified,  with 
a  ground  mass  more  or  less  gritty.  The  beds  are  coarsely 
cleaved,  with  flaky  surfaces  in  the  direction  of  the  cleavage, 
and  producing,  on  weathering,  rough  serrated  outcrops.  The 
grain  varies  in  the  degree  of  siliceous  cement,  from  an  earthy 
mud-stone  to  a  hard  quartzitic  base.  The  till  includes 
erratics,  promiscuously  distributed,  and  up  to  eleven  feet  or 
more  in  diameter.  Many  of  these  erratics  iiave  no  known 
location  of  parent  rock  in  South  Australia.  It  sometimes 
passes  into  a  quartzite  or  coarse  grit,  with  irregular  boun- 

daries. In  most  localities  the  till  is,  at  certain  horizons, 
interstratiiied  with  regularly  bedded  slaty  zones,  laminated, 
and  destitute  of  erratics,  and  not  infrequently  with  thin  dolo- 
mitic  limestones,  which  are  generally  gritty,  and  ma-y  contain 
erratics. 

In  common  with  most  of  the  Mount  Lofty  Ranges,  the 
beds  give  evidence  of  pressure  and  strain.  The  tectonic 
forces,  operating  from  the  east,  have  thrown  the  Mount  Lofty 
beds  into  great  north  and  south  folds,  which  often  develop 
into  overfolds.  The  effects  produced  on  the  till  by  such 
pressure  are  strongly  evident  and  very  interesting.  The  in- 

cluded erratics,  for  example,  have  been  forced  to  assume  a 
position  with  their  longer  axis  parallel  to  the  planes  of  cleav- 

age, whilst  the  fracture  of  a  great  many  of  these  included 
stones  in  parallel  lines  across  their  short  diameters,  gives  evi- 

dence of  strain  operating  along  the  cleavage  planes.  The  ef- 
fects of  such  strain  are  further  seen  by  the  apparent  distor- 

tion of  some  of  these  stones,  and  by  the  presence  of  fine  par- 
allel strias  on  their  surfaces,  caused  by  rotation  in  their  bed. 

Striae  thus  caused  are  of  a  totally  different  kind  from  glacial 
striae,  and  cannot  well  be  confounded  with  the  latter. 

The  dip  of  the  beds  varies  greatly.  In  some  of  the  north- 
ern areas,  as  at  Orroroo  and  some  parts  of  the  Flinders 

Ranges,  they  exhibit  anticlinal  and  synclinal  foldings  in  large 
curves.  At  Petersburg,  Appila  Creek  Gorge,  and  other  places 
they  are  practically  vertical.  In  the  Sturt  Valley  they  dip 

under  the  Tapley's  Hill  slates  at  a  low  angle,  whilst  on  their 
eastern  side  they  are  reversed.  In  the  Onkaparinga  Valley 

they  override  the  newer  Tapley's  Hill  slates. 
The  glacial  origin  of  the  beds  is  determined— f^aj  by  the 

typical  features  of  the  unstratified  till :  fh )  the  number, 
great  size,  and  promiscuous  distribution  of  the  boulders ',  (c) 
the  essentially  foreign  character  of  the  included  erratics  (d) 
the  clear  proof  of  glaciation  on  subangular  erratics  \  fe)  other 
minor  features  usually  present  in  ice-laid  material. 

Form  of   Glaciation. — Mr.    Woodward's   suggestion  of 
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floating  ice  as  tlio  coiuliliony  uiidor  wliicli  tlioso  beds  were  laid 
down  is  undoubtedly  correct.  There  is  no  instance  of  a  hard 
ijlacial  pavement  that  would  indicate  hmd-ice  as  the  aj^ent, 
but  a  continuity  of  deposit  whicii  shows  that  the  niat/crial 
was  laid  down  in  an  area  of  uninterrupted  sedimentation. 

Edtcnt. — The  beds  occur  in  their  natural  order  with  the 
related  divisions  of  the  Cambrian  series  throughout  the 
Mount  Lofty  and  Flinders  Ranges.  In  the  anticlinal  and 
synclinal  foldings  of  these  ranges  the  beds  under  description 
make  scores  of  outcrops,  over  an  area  which  may  be  regarded 
as  a  great  triangle,  having  the  Onkaparinga  at  its  southern 
apex,  and  the  Willouran  Ranges,  near  Hergott,  on  the  one 
side,  and  the  extreme  north-east  of  the  Flinders  Ranges,  on 
the  other,  forming  the  base-line.  Measured  north  and  south 
they  have  an  outcrop  of  450  miles,  and  an  east  and  west 
direction  of  200  miles.  The  beds  have  been  subjected  to  much 
faulting,  which,  in  the  case  of  strike  faults,  have  repeated  or 
obscured  the  beds,  and  by  dip  faults  have  broken  the  con- 

tinuity of  the  outcrops. 
A  more  detailed  description  of  these  beds  is  reserved  for 

future  publication. 
A  paper  was  read  before  this  Society  in  April  of  last 

year  by  Messrs.  Iliffe  and  Basedow,  in  which  the  authors  gave 
a  totally  different  explanation  of  the  beds  in  question.  This 

paper  was  not  printed  in  the  Society's  Transactions,  but 
lengthy  abstracts  from  the  paper  appeared  in  the  Adelaide 
daily  press  of  April  5,  1905,  and  was  supplemented  by  subse- 

quent correspondence.  Tne  theory  expounded  by  the  essay- 
ists was  that  the  beds  in  question  owed  their  existence,  ''not 

to  glacial  but  to  cataclysmic  action,"  in  the  form  of  a 
''thrust  conglomerate,"  and  that  this  "extends  along  a  line 
of  fault  from  the  south  of  Adelaide  far  into  the  north."  The 
"foreign  stones"  are  accounted  for  by  the  supposition  that  "a 
fundamental  series  was  first  folded  between  overlying  beds,, 
the  fold  closed  forming  thin  alternations  of  different  litho- 
logical  composiLion,  and  the  older  were  then  thrust  up  among 

the  younger."  Great  emphasis  was  laid  upon  the  "deforma- 
tion produced  by  stress  due  to  earth  movements  occurring  in 

the  rocks  adjacent  to  and  bordering  on  the  conglomerate  m 

the  Sturt  Valley."  I  do  not  intend  to  discuss  th'?  points  at 
issue  between  Messrs.  Iliffe  and  Basedow  and  myself.  I  do 
not  think  it  necessary  to  do  so.  The  observations  of  the 
gentlemen  referred  to  were  limited  to  one  locality,  and  their 
theories  are  entirely  unsupported  by  the  facts.  The  fulness 
and  clearness  of  the  evidences  for  the  glacial  orig^in  of  these 
beds  have  received  the  unqualified  acceptance  of  several  dis- 
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tiiiguished  geologists  ̂   who  have  been  on  the  ground,  and 
their  special  knowledge  of  this  department  of  geological 
science  confers  on  their  opinions  the  greatest  weight. 

From  the  base  of  the  glacial  till  there  follows,  in  de- 
scending order,  a  thick  series  of  quartzites,  slates,  phyllites, 

and  limestones,  which  exhibit  a  certain  uniformity  of  features. 
They  are  found  in  the  country  lying  between  the  Sturt  River 
and  the  main  heights  of  the  Mount  Lofty  Ranges.  The  very 
siliceous  character  of  most  of  the  quartzites  confers  on  them 
great  resistance  to  waste,  with  the  result  that  they  develop 
prominent  ridges,  forming  the  principal  heights,  and  make 
precipitous  cliffs  and  waterfalls  in  the  lateral  gullies.  The 
associated  slates  give  feature  to  the  foot-hills  and  lesser  heights 
by  rounded  summits  and  a  rich  verdure  which  springs  from 
their  productive  soils. 

The  series  is  conformable,  and  with  strong  resemblances 
throughout,  but  for  convenience  of  treatment  it  may  be  con- 

sidered under  the  following  sections :  — f a )  The  Upper 
Quartzites  (Mitcham  and  Glen  Osmond  beds)  :  ̂h )  the  Thick 
(Glen  Osmond)  Slate  :  rr)  the  Middle  or  Thick  Quartzite:  ) 
the  Phyllites  and  Lower  Limestone;  ^e)  the  Basal  Grits  and 
Conglomerates. 

III. — Upper  Quartzites  (Mitcham  and  Glen  Osmond 
Beds). 

The  junction  of  the  till  beds  with  the  underlying  quartz- 
ites can  be  conveniently  studied  in  the  Sturt  Valley  (Section 

22,  Hundred  of  xidelaide),  and  in  the  railway  cutting  near 
the  Blackwood  Metropolitan  Brickworks.  A  good  section  is 
also  visible  in  the  Onkaparinga  (Section  858,  Hundred  of 
Willunga).  The  beds  immediately  beneath  the  till  are  lami- 

nated and  wavy  in  structure,  and  usually  strongly  flexured 
and  contorted.  They  stand  at  a  high  angle,  and,  in  places, 
override  the  till  beds  along  its  eastern  margin  ;  whilst  the 

till  beds  override  the  superior  Tapley's  Hill  slates  on  the 
Onkaparinga. 

The  Upper  Quartzites,  of  which  there  are  several  dis- 
tinct beds,  outcrop  along  the  foot-hills  at  Glen  Osmond.  Mit- 

cham, Belair,  etc.,  They  have  been  extensively  quarried 
throughout  the  Adelaide  district,  and  many  instructive  sec- 

tions can  be  seen.  As  they  are  much  faulted,  it  is  difficult 
to  establish  a  clear  correlation  of  the  disjointed  members  of 
the  series,  but  the  main  quartzite,  worked  at  Glen  Osmond 

*  See  references,  ante,  under  the  names  of  Professor  T.  W. 
E.  David,  Professor  J.  W.  Gregoi^^,  Mr.  E.  E.  Pittman,  and 
others. 
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and  MiU'hain  (two  iiiiK's  a[)ait).  appears  to  \)c  (lie  saiiii'  hrd, 
and  is  about  100  feet  tliiek. 

The  petrologieal  eliarael eristies  of  t  hese  (juaitzitos  are  re- 
markably uniform  and  eonstant  througlu)ut  the  series.  Mae 

roscopically  the  stone  is  liit?hly  vitreous,  and  has  a  piebald 
appearance.  This  ettect  is  produced  by  the  presence  of  clastic 
felspar,  of  a  white  colour,  distributed  through  the  siliceous 
cement,  in  company  with  grains  of  quartz  which  are  often 

confluent.  The  proportion  of  grannlai-  felspar  to  quartz 
grains  ranges  from  30  to  40  per  cent.  This  constituent  is 
sometimes  excessively  fine,  and  can  only  be  clearly  distin- 

guished after  the  stone  has  been  immersed  in  water.  The 
stone  may  be  regarded  as  a  fine-grained,  arkose  sandstone  or 
grit,  derived  from  the  waste  of  granitic  rocks,  and  subsequently 
metamorpbf^sed  by  the  infdtration  of  silica  from  solutions.  The 
proportion  of  siliceoas  cement  present  in  the  stone  determines 
the  economic  use.  Where  the  i:)roportion  of  silica  is  rela- 

tively low  the  stone  is  used  as  a  freestone  for  building  :  but 
where  high  it  is  best  adapted  for  road  metal.  In  many 
places  fault  breccias  occur,  and  when  these  carry  vughs,  very 
fine  nests  of  quartz  crystals  and  tabular  crystals  of  barite  are 
sometimes  found.  An  interesting  series  of  petrological  studies 
in  South  Australian  quartzites  was  carried  out  by  my  late 
colleague.  Dr.  Woolnough,  and  published  in  the  Transactions 

of  this  vSociety."^ 

IV.  -The  Thick  Slate  (Glen  Osmond  Slate). 
The  quartzites  of  the  Glen  Osmond  and  Mitcham  dis- 

tricts are  interstratitied  with  slates  which  have  an  aggregate 
thickness  exceeding  that  of  the  associated  quartzites.  in 
structure  they  vary  from  laminated  shales,  with  slight  evi- 

dences of  cleavage,  to  slates  in  which  the  cleavage  is  com- 
plex, and  obscures  the  bedding.  The  metamorphic  effects  on 

the  slates  increase  with  the  relative  depth,  so  that  the  lower 
beds  differ  mucli  in  structure  and  lithological  aspects  from 
the  higher. 

For  purposes  of  identification  the  shales  and  slates  of  this 
series  present  equal  difficulties  as  those  connected  with  the 
quartzites.  Beds  widely  removed  in  their  vertical  order  are 
at  times  faulted  against  each  other  with  no  superficial  evi- 

dences of  such  displacements.  In  the  great  fold  movements  to 
which  this  series  has  been  subjected  it  has  been  the  weak 
and  yielding  slates  which  have  suffered  the  greatest  defor- 

mation.    The  pressure   which  caused   the   earth-folds  was 

*  Petrological  Notes  on  some  South  Ails.  Quartzites,  (fee. 
Trans.  Roy.  Soc.  South  Aus.,  vol.  xxviii.,  p.  193, 
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directed  from  the  east  towards  the  west,  and  has  resulted  in 
the  stronger  quartzites  making  overfolds,  ana  crusnmg  or 
overriding  the  slates.  The  slate-bed  which  overlies  the  quartz- 
ite  of  the  round  hill  at  Mitcham,  for  example,  has  had  a 
sharp  throw-down  to  the  west,  as  seen  in  an  old  quarry  in  a 
by-road,  on  the  south  side  of  the  township.  The  beds  are 
vertical,  wavy  in  the  grain,  and  exhibit  several  nearly  hori- 

zontal thrust-planes  in  a  movement  from  east  to  west,  by 
which  the  vertical  beds  have  been  broken  and  slid  along  planes 
at  right  angles  to  the  bedding.  Fin©  examples  of  thrust  can 
also'  be  seen  in  cuttings  on  the  new  road  between  Magill  and 
Norton  Summit. 

The  thickest  of  these  slate-beds  occurs  immediately  below 
the  Glen  Osmond  quartzite.  The  junction  of  these  beds  (which 
also  exhibits  a  remarkable  illustration  of  thrusts)  can  be  dis- 

tinctly seen  in  the  large  quarry  v/hich  has  supplied  much  of 
the  building  stones  of  Adelaide  and  district.  The  slates  rise 
from  beneath  the  quartzite,  at  a  low  angle  of  dip,  and  extend 
in  the  direction  of  Mount  Lofty,  as  far  as  the  Eagle-on-the 
Hill;  down  the  Waterfall  Gully,  and  in  a  northerly  direction, 
they  form  the  grassy  foot-hills  which  run  parallel  with  the 
ranges.  Tn  its  upper  portions  it  has  the  features  of  an  earthy 
slate,  with  cleavage  imperfectly  developed,  but  near  the  base 
it  is  often  a  typical  phyllite.  This  bed  forms  the  dominant 
outcrop  on  the  western  flanks  of  the  Mount  Lofty  Ranges, 
and  is  probably  not  less  than  2,000  ft.  thick. 

Towards  the  bottom  of  this  thick  slate  several  beds  of 
quartzite  are  intercalated.  These  can  be  seen  on  the  Glen 
Osmond  road,  between  the  Eagle-on-the-Hill  and  Crafers,  and 
also  in  the  Fourth  Creek  (Morialta),  where  one  of  the  beds 
makes  a  scarped  cliff  on  the  south  side  of  the  gorge,  where 
the  softer  beds  are  strongly  sericitic. 

At  the  Fourth  Creek  and  Stonyfell,  as  well  as  at  other 

localities,  the  "thick  quartzite"  (which  underlies  the  ''thick 
slates,"  and  will  be  described  presently),  has  been  sharply 
curved  towards  the  west,  sometimes  overfolding,  and  has 
thereby  thrown  the  overlying  thick  slates  down  to  the  west, 
forming  the  clay  foot-hills  referred  to  above.  It  is  from  this 
movement  that  the  Glen  Osmond  slate-beds  have  such  an  ex- 

tended area  in  a  northerly  direction.  The  stratigraphical 
sequence  of  these  beds  is  materially  simplified  by  the  pres- 

ence in  them  of  a  calcareous  belt,  which  is  moderately  con- 
stant in  its  features,  and  forms  a  definite  horizon  in  the  series. 

It  includes  an  impure  limestone,  locally  known  as  ''blue 
metal,"  which  has  been  extensively  used  for  road-making. 
The  stratigraphical  importance  of  the®e  beds  requires  sepa- 

rate reference. 
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V.    ''Blue-Metal"  Limestone. 

The  stone  is  <a  blue-black  carbo-argillaoeous  limestone,  with 
some  chert,  which  occurs  in  tiiin  seams  or  as  small  pellets 
distributed  through  the  limestone.  The  calcareous  zone  in  the 
slates  is  about  30  or  40  foet  in  thickness,  in  which  the  so- 
called  "blue  metal"  makes  beds  of  stronger  stone,  varying 
from  a  few  inches  up  to  10  or  14  feet  in  thickness.  Its  dark 
colour  is  distinctive,  and  the  outcrops  are  usually  marked  by 
the  presence  of  superficial  travertine.  The  beds  occur  at  in- 

tervals along  the  foot-hills  adjacent  to  Adelaide,  not  on  a  con- 
tinuous or  uniform  line  of  strike,  but  in  faulted  fragments. 

The  main  localities  for  their  occurrence  are  as  follows :  — 

Olen  Osmond  Road. — The  relationship  which  this  belt  of 
impure  limestone  bears  to  the  associated  slates  can  be  well 
seen  in  outcrops  near  the  Mountain  Hut  Hotel,  on  the  Glen 
Osmond  Road.  The  beds  are  on  the  old  road,  about  half  a 
mile  higher  up  than  the  hotel,  and  cross  the  new  road  in  a 
north-west  direction,  just  above  the  sharp  turn  which  has  ob- 

tained the  name  of  the  "Devil's  Elbow."  Here  a  large  quarry 
has  been  worked  in  the  stone,  the  ''blue  metal"  having  a 
thickness  of  about  14  feet,  with  a  dip  of  20°  in  a  direction  20° 
south  of  west.  The  strike  carries  the  beds  along  the  hillsiae, 
and  obliquely  across  the  lower  bend  in  the  road,  and  beneath 
the  Mountain  Hut  Hotel. 

M  it  chain. — What  are  probably  the  same  beds  occur  in 
the  thick  slates  on  the  south  side  of  the  Brownhill  Creek, 

opposite  the  school  on  the  public  reserve.  The  m.ain  lime- 
stone is  here  12  feet  thick,  with  several  thinner  beds  of  lime- 
stone in  the  section.  It  has  been  quarried  at  several  points. 

Dip  south-east  at  25°. 
Beavmont. — The  "blue  metal"  limestone  is  well  exposed 

in  Goldsack's  quarries,  near  Beaumont,  on  the  Burnside  and 
Glen  Osmond  Road.  The  quarry  face  shows  about  40  feet 

of  stone,  with  14  feet  of  "blue  metal."  The  limestone  layers 
are  separated  by  laminated  and  calcareous  slates,  which  are 
greatly  puckered  and  compressed  into  small  ansfular  folds  and 
little  overfolds  in  the  direction  of  the  dip,  which  is  west,  at 

25°-30°.  The  crush  has  developed,  a  phyllitic  structure  in  the slates.  The  beds  curve  around  the  north  side  of  the  hill  and 
across  a  small  gully  to  the  east,  and  slope  upwards  to  near 
the  top  of  the  ridge,  where  the  dip  is  at  a  lower  angle  and 
apparently  directed  to  the  eastwards.  A  little  short  of  the 
summit  the  limestone  is  cut  off  by  a  bar  of  quartzite  (much 
penetrated  by  quartz),  about  12  yards  wide,  and  cuts  across 
the  strike.  This  is  apparently  a  fault  rock.  On  the  east  side 
of  this  quartzite,  or  fault  rock,  are  grey  slates. 
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StonyftU. — This  outcrop  occurs  about  two  miies  north- 
east of  the  preceding  one.  A  private  road  passes  behind  the 

wine  cellars  at  Stonyfell,  leading  to  several  quarries  in  the 

'  blue  metal"  limestone,  situated  on  the  ridge  about  a  third 
of  a  mile  to  the  west  of  the  Stonyfell  (Dunstan's)  quartzite 
quarries.  The  "metal"  is  about  10  feet  thick,  but  is  some- 

what uncertain  in  its  c]iiality.  In  some  of  the  workings  the 
associated  calcareous  slates  afford  beautiful  examples  of  bed- 

ding crossed  by  cleavage  planes  that  can  be  obtained  in  good 
hand  specimens.  The  beds  having  suffered  a  downthrow  to 

the  west  (as  shown  in  Dunstan's  quarries),  are  broken  and  un- 
certain as  to  dip.  In  one  of  the  "blue  metal"  quarries  a 

small  fault  with  contrasted  dip  is  seen  ;  the  one  easterly  at 

20  ,  the  other  20  south  of  west,  at  20'  .  The  general  strike, however,  is  a  little  east  of  north,  which  carries  the  beds  across 
the  valley  on  the  north  side,  where  they  have  also  been  quar- 
ried. 

Further  outcrops  of  these  beds  can  be  traced  in  the  olive 
plantation,  about  three-quarters  of  a  mile  to  the  north  of 
Stonyfell,  where  they  have  been  quarried  at  many  places  along 
the  strike.  The  thickness  of  cover  in  most  of  the  "blue 
metal"  outcrops  has  led  to  a  system  of  under-mining,  by 
which  large  caves  have  been  excavated  and  carried  back  on 
the  line  of  stone  as  far  as  it  was  safe  to  do  so.  In  this 

method,  successive  quarries  are  worked  along  the  line  of  out- 
crop, as  has  been  the  case  in  those  now  described,  as  well 

as  in  most  of  the  other  outcrops  of  the  "blue  metal."  The  out- 
crops in  this  instance  follow  the  south  side  of  a  dry  gully 

through  the  olive  plantations,  and  pass  out  of  these  grounds 
on  the  eastward  (Sections  108  and  918,  Hundred  of  Adelaide) 
to  the  head  of  the  gnlly,  where  a  quarry  exposes  very  char- 

acteristic phyllites,  with  thin  beds  of  the  "blue  metal." 
Here  the  beds  roll  in  a  shallow  syncline  with  low  dip  to  the 
south,  and  appear  to  run  out  to  the  east.  A  great  thickness 
of  these  calcareous  beds  is  exposed  in  the  dry  gully  on  the 
north  side  of  the  olive  plantation,  where  the  beds  have  been 
quarried  at  the  bottom,  and  also  in  a  small  quarry  on  the 
north  side  of  the  valley.  At  the  latter  position  the  limestone 
beds  are  seen  to  be  nearly  horizontal  and  faulted  against  the 
slates,  which  are  thrown  down  at  a  high  angle.  Much  tra- 

vertine appears  on  the  surface  from  this  point,  northwards, 

towards  Magill,  but  no  "blue  metal"  beds  are  exposed,  having 
apparently  been  cut  off  by  the  fault  seen  in  the  small  quarry 
just  referred  to. 

Magill. — About  half  a  mile  from  the  tram  terminus  at 

Magill  several  quarries  in  the  "blue  metal"  beds  can  be  seen on  the  north  side  of  the  old  road  to  Norton  Summit.  The 
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main  (juarry  shows  a  laco  ol"  "M  ivci.  in  all.  w  il  li  12  I't'ct  ol  g(M>fl 
"metal."  Dip  west  at  'M)'  .  A  lilllr  lii^ln  i  ii]).  mm  tlic  same 
bank,  phyllites  with  a  G-leet  hv(\  of  (|nart/-it('  arc  seen  in  an 
old  quarry.  11  ere  the  beds  show  a  sharj)  mojioelinal  fold,  in 

whieli  the  septum  lias  a  dip  to  the  south-west  at  7')'  . On  the  new  road  to  Noiton  Summit,  about  lialf  a  mile 

above  the  Magill  Reformatoiy,  the  blue  metal"  beds  are  seen 
in  a  road-eutting,  which  is  due  north-east  from  the  outcrop 
ou  the  old  road.  The  beds  are  not  so  strong  as  usual,  but 

this  may  be  partly  due  to  weathei  ing.  Dip,  10  '  east  of  south, 
at  38*^,  The  strike  from  this  point  (judging  by  the  travertine 
surface)  follows  the  foot  of  the  low  hills  bordering  on  the 
plains.  Similar  indications  appear  at  the  mouth  of  the  Fourth 
Creek  and  on  the  hill  slopes  south  of  the  Fifth  Creek.  The 
presence  of  travertine  cannot  be  taken,  however,  as  a  sure 
guide  to  the  presence  of  a  limestone  beneath,  as  there  is  often 
sufficient  diffused  lime  in  the  slates  themselves  to  produce  a 
considerable  travertine  cap. 

Anstey's  Hill  and  Tcati-ee  Gully. — On  the  main  road  be- 
tween Paradise  and  Houghton  (Section  5608^  Hundred  of 

Yatala),  where  the  old  and  new  roads  of  Anstey's  Hill  are 
nearly  parallel  to  each  other,  black  slate  with  bands  of  blue- 
black  limestone  cross  the  road,  and  can  be  traced  along  the 
strike  on  either  side.  The  outcrop  is  very  similar  to  the  "blue 
metal"  stone  met  with  elsewhere,  although  the  limestone  is  in 
places  somewhat  of  a  lighter  colour  than  is  usual  for  this  bed. 
The  outcrop  on  the  road  extends  for  about  a  hundred  yards, 
and  is  followed  on  its  eastward  side  by  a  ferruginous  rotten 
sandstone  and  cherty  quartz  with  phyllites. 

The  strike  carries  the  beds,  on  the  south  side,  across 

Payne's  Gully  and  the  next  spur,  and  was  traced  in  the same  direction  until  not  far  from  the  north  bank  of  the  River 

Torrens.  The  exposures  show  the  beds  to  be  vertical,  or  in- 
tensely contorted  into  acute  folds  with  the  dip  rapidly  chang- 

ing to  opposite  directions. 

On  the  north  side  of  Anstey's  Flill  road  the  beds  can  be 
followed  down  the  valley  and  across  the  Water  Gully  road, 
where  good  sections  of  strong  stone  can  be  seen  on  the  road 

and  in  Mr.  F.  Newman's  garden.  The  beds  take  the  next  rise 
to  the  north  (passing  a  little  east  of  the  old  ironst-one  flux 
mine.  Section  5632),  where  it  is  mostly  evidenced  by  the 
presence  of  chert  or  cherty  quartz  on  the  top  of  the  hill. 
From  this  point  the  beds  descend  and  cross  the  Teatree  Gully 
road,  about  halfway  up  the  gorge.  Here  they  make  two  (if 
not  three)  distinct  outcrops.  The  stone  is  very  strong,  carries 
much  chert,  as  do  also  the  associated  phyllites.  and  is  quar- 
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ried.  In  these  sections  there  are  extraordinary  evidences  of 
crush,  with  reversed  faults  showing  push  from  the  east. 

The  "blue  metal"  beds  are  nipped  in  between  two  ridges 
of  the  thick  quartzite,  which  appears  to  be  repeated  here  by 
a  strike  fault.  One  ridge  runs  from  the  River  Torrens  by  way 

of  Anstey's  Hill  to  the  bottom  end  of  the  Teatree  Gully 
gorge  :  and  the  other,  almost  parallel,  crosses  Anstey's  Hill 
road,  about  half  a  mile  higher  up,  and  strikes  for  the  top  of 
the  Teatree  Gully,  where  it  has  been  extensively  quarried. 
Between  these  two  ridges  of  quartzites,  the  phyllites  and 

"blue  metal"  beds  have  received  a  great  nip  (as  already 
described),  with  much  quartz  veining  that  has  prompted  ex- 

ploration for  minerals,  but  without  success.  In  all 
the  other  instances  the  "blue  metal"  beds  out- 

crop on  the  western  side  of  the  thick  quartzites, 

but  in  the  Anstey's  Hill  and  Teatree  Gully  sec- 
tions they  outcrop  on  the  eastern  side.  This  accords  with  the 

prevailing  dip  of  the  quartzites  of  Anstey's  Hill,  which  is 
towards  the  east,  and  has  been  no  doubt  influenced  by  the 
strike  fault  which  has  given  the  beds  an  easterly  tilt,  and 

thereby  also  thrown  the  ''blue  metal"  beds  to  that  side. 
Waterfall  Gully. — That  part  of  the  gully  which  is  below 

the  First  Waterfall,  as  well  as  the  left  bank  of  the  stream,  in 
its  upper  part  as  far  as  the  Eagle-on-the-Hill,  consists  al- 

most entirely  of  thick  slates,  which  are  presumably  an  exten- 
sion of  the  thick  (Glen  Osmond)  slates.  A  footpath  leads  up 

from  the  base  of  the  waterfall  to  the  ledge  over  which  it 
plunges.  On  this  path,  just  before  reaching  a  rustic  bridge 
which  spans  a  small  runner  from  the  hill,  an  outcrop  of  the 
dark  calcareous  beds  can  be  seen  in  the  bank  side.  The  beds 

have  a  dip,  20°  south  of  east,  at  46°. 
General. — The  repeated  occurrence  of  this  very  charac- 

teristic horizon  of  carbo-argillaceous  limestone  and  chert  is  of 
great  significance  with  respect  to  the  stratigraphical  rela- 

tionships of  this  much-disturbed  district.  Assuming  that 
these  occurrences  represent  one  and  the  same  set  of  beds,  they 
indicate  an  horizon  in  the  thick  (Glen  Osmond)  slate,  which 
becomes  an  important  datum  line  for  the  determination  of  the 
associated  quartzites,  both  above  and  below.  Their  anoma- 

lous position,  in  flanking  the  base  of  the  Stonyfell  quart- 
zites (although  really  superior  to  them  in  position),  is  ex- 

plained by  the  great  fold  along  the  western  side  of  the  range 
in  which  the  thick  quartzites  participated.  In  this  move- 

ment, the  overlying  slates  were  tipped  over  to  the  west,  and, 

beins"  softer  than  the  quartzites,  have  suffered  a  more  rapid 
denudation,  which  has  placed  them  at  a  lower  level  than  the 
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underlying  harder  beds.  The  general  trend  of  fchase  lime- 
stone outcrops  is  along  the  western  slopes  of  tiie  foot-hills,  and 

separately,  curving  upwards  in  an  easterlv  direction  towards 
the  rise,  die  out  before  reaching  the  summit  . 

VI. — Small  Dolomitic  Limestone. 

At  a  lower  horizon  in  the  thick  (Glen  Osmond)  slates 

than  that  occupied  by  the  '  blue  metal"  limestone,  a  small, 
buff-coloured  dolomitic  limestone  occurs.  It  does  not  appear 
to  exceed  from  a  few  inches  up  to  a  foot  in  thickness,  and 
from  its  thinness  is  often  only  indicated  by  loose  fragments 
and  travertine  cover.  It  is  associated  with  a  fine-grained, 
laminated  quartzite,  which  weathers  smooth  and  of  a  buff 
colour,  and  carries  a  close  superficial  resemblance  to  a  dolo- 

mitic limestone.  Irdeed,  some  specimens  give  a  slight  re- 
action for  calcium-magnesium  carbonate.  It  has  a  distinct 

outcrop,  about  a  foot  thick,  on  the  west  side  of  Waterfall 
Gully  (high  up)  ;  also  at  some  old  mine  workings  on  the  same 
side,  but  at  a  lower  level.  It  has  also  been  noted  at  Brown- 
hill  Creek,  above  Mitcham  ;  on  the  north-east  side  of  Green- 
hill  road,  where  it  is  associated  with  lumps  of  magnesite  or 
dolomitic  travertine;  on  ttie  spur  between  the  Third  Creek 

and  Horsnell's  Gully;  and  probably  on  the  hillside,  near  the 
by-road,  south  of  Fifth  Creek,  where  a  piece  of  dolomitic  lime- 

stone was  found  in  the  surface  travertine  associated  with  the 

buff-coloured  laminated  quartzite,  which  usually  accompanies 
this  bed.  A  thin  dolomitic  limestone  was  found  crushed  in  a 
fault  plane,  on  the  hill  south  of  the  Torrens  Gorge,  where  it 
is  associated  with  much  quartz  and  chlorite. 

VII.— The  Thick  Quartzite. 

Anstey's  Hill,  the  Black  Hill,  Stonyfell,  and  Mount 
Lofty  form  the  most  conspicuous  eminences  of  the  Mount 
Lofty  Ranges,  as  seen  from  Adelaide.  They  have  much  in 
common.  They  each  consist  of  quartzites  of  great  thickness 
(probably  not  less  than  1,000  feet),  whilst  a  similar  geological 
character  has  given  rise  in  each  case  to  a  scrubby  vegetation 
that  clearly  defines  them  in  the  landscape.  In  structure,  the 
quartzite  is  seldom  massive,  but  is  divided  up  into  relatively 
thin  layers  of  solid  stone,  separated  by  partings  of  shale  or 
mylonitic  material.  The  composition  of  the  stone  is  that  of 
a  clastic  rock,  consisting,  in  the  main,  of  rounded  quartz  and 
felspar  grains,  similar  to  the  other  quartzites  of  the  series. 
From  the  features  which  these  several  outcrops  have  in  com- 

mon, as  well  as  other  considerations  which  will  appear  in  the 
sequel,  it  is  believed  that  thev  represent  the  same  geological 
horizon,  although  they  form  disconnected  fragments. 
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Anstey's  Hill  is  a  prominent  spur  of  the  Mount  Lofty 
Ranges,  situated  a  mile  and  a  half,  in  a  direct  line,  north  of 
the  Torreins  Gorge,  and  is  traversed  by  the  main  road  between 
Paradise  and  Houghton.  It  exhibits  a  thick  series  of  quartz- 
ites,  which  in  structure  and  composition  bear  a  close  resem- 

blance to  the  thick  quartzites  which  occur  in  the  other  locali- 
ties referred  to  above.  The  cuttings  on  the  road,  as  well  as 

numerous  quarries,  give  excellent  sections  of  the  beds.  The 

beds  dip  east,  or  a  little  south  of  east,  varying  from  50°  to 
70°,  which  they  maintain  in  a  direction  across  the  strike,  for 
about  a  quarter  of  a  mile,  indicating  great  thickness.  The 
outcrop  is  continuous  to  the  River  Torrens,  and  forms  the 
precipitous  hill  on  the  north  side  of  the  waterworks  weir. 

On  the  east  side  of  the  great  curve  in  the  road,  which 
goes  around  the  north  side  of  the  hill,  the  quartzites  take  a 
lower  angle  of  dijD,  and  just  before  they  disappear  are  hori- 

zontal, or  perhaps  have  a  slight  dip  to  the  west.  There  is 
here  a  sudden  change  to  phyllites,  with  much  thrust  to  the 
west.  From  the  dip  of  the  quartzites  these  phyllites  shoiild 

ovisrlie  them,  and  the  ''blue  metal"  beds,  which  outcrop  a  little 
higher  up  the  road,  point  in  the  same  direction.  The  phyl- 

lites are  greatly  disturbed,  and  it  is  probable  that  they  are 
faulted  against  the  quartzites.  The  relationship  which  the 

Anstey's  Hill  quartzites  bear  to  a  parallel  ridge  of  similar stone  on  the  eastern  side  is  referred  to  under  Section  V. 
The  Black  Hill,  situated  at  the  entrance  of  the  gorge  of 

the  Fifth  Creek  ('Montacute  road)  forms  the  greatest  maSxS 
of  quartzite  in  the  Mount  Lofty  Ranges.  Its  steep  sides  and 
flat  top,  covered  with  a  sombre  scrub  vegetation  from  top  to 
bottom,  makes  it  a  conspicuous  object  from  the  plains,  and 
has  secured  for  it  the  appropriate  name  of  the  Black  Hill. 
The  hill  rises  1,000  feet*  above  the  plain,  and  consists  of  quartz- 

ite throughout.  The  stone  is  divided  up  into  compara- 
tively thin  beds,  separated  from  each  other  by  partings  of  a 

more  or  less  shaly  nature.  These  partings  consist  mainly  of 
sand  grains  mixed  with  thin  laminae  of  silicates,  which  give 
evidence  of  much  shearing.  There  has  evidently  been  con- 

siderable movement  along  the  divisional  planes,  which  would 
be  planes  of  weakness  under  stress.  Quartz  has  been  develop- 

ed, more  or  less,  in  these  partings,  and  in  a  few  instances  a 
slight  evidence  of  pegmatitic  structure  was  recog^nized.  In 
the  Government  quarry  [Stone  Reserve_,  Section  304,  Hundred 
of  Adelaide],  about  a  quarter  of  a  mile  from  the  mouth  of 

*  As  near  as  can  be  judo:€d  from  data  kindly  supplied  by  the 
Surveyor-GeneraPs  and  the  Engineer-in-Chief's  Departments.  tJie Black  Hill  is  1,540  feet  above  sea  level,  and  1,140  feet  above  the 
plains  at  it®  baee. 
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the  gorge,  tliLMc  is  a  conspicuous  fault  (lyk<^  in  (lie  centre  of 
the  quarry,  2  feet  thick,  having  well-dctined  walls,  and  hades 
10°  east.  The  dyke  consists  of  brecciatcd  quarizite  and  quai  lz, 
th<?  whole  mass  thickly  penetrated  by  dendrites. 

The  beds  being  tliin  and  much  jointed,  the  stone  is  only 
used  for  road  metal,  and  is  easily  won.  The  dip  of  the  beds 

swings  round  between  south-west  and  south-east,  at  from  18" 
to  25  .  The  steepness  of  the  face,  the  extensive  jointing  of 
the  beds,  and  the  dip  l)eing  towards  the  gorge,  have  had  the 
effect,  in  wet  weather,  of  bringing  down  great  slides  of  stone, 
damming  the  creek  and  blocking  the  road. 

Till'  Fourtli  Creek  f  3/ orialfa  ).~The  thick  quartzite, 
which  forms  the  high  range  on  the  north  side  of  the  Fourth 
Creek,  is  undoubtedly  the  same  as  that  of  the  Black  Hill,  but 
it  is  a  distinct  fragment.  The  Black  Hill  is  determined  by 
faults,  both  on  its  west  and  south  sides.  The  west  fault  is  a 
continuation  of  the  great  displacement  which  runs  along  the 
western  slopes  of  the  hills,  and  the  fault  on  the  south  side 
follows  the  direction  of  the  Fifth  Creek.  The  latter  has 
broken  the  continuity  of  the  thick  quartzite,  and  thrown  it 
further  to  the  east  between  the  Fifth  and  Fourth  Creeks. 

Stonyfell  presents  another  isolated  fragment  of  the  thick 
quartzite,  almost  equalling  tlie  Black  Hill  in  magnitude.  The 
beds  for  the  most  part  have  a  comparatively  low  angle  of  dip 
directed  to  the  south-west,  but  the  dip  increases  towards  the 
western  side,  where  the  beds  roll,  and  are  intensely  disturbed 
as  they  near  the  important  fault  which  skirts  the  foot-hills. 
The  fault-plane  can  be  well  seen  in  Dunstan's  extensive 
quarries.  The  strike  of  the  fault  here  is  35°  east  of  north, 
and  can  be  traced  along  the  outcrop,  both  north  and  south. 
It  is  well  seen  in  the  Foiirth  Creek  and  between  the  Fourth 

and  Fifth  Creeks.  The  zone  of  fault-fracture  in  the  quartz- 
ite at  Stonyfell  is  about  50  yards  wide,  in  which  the  rock  is 

much  brecciated,  and  penetrated  by  quartz  veins.  The  quartz- 
ites  are  thrown  against  the  slates,  and  the  slates  dip  towards 

the  fault-plane.  At  the  fault  their  dip  is  55°  east,  and  in 
a  short  distance  away,  in  a  small  quarry  on  the  old  road,  the 

dip  is  35^  in  the  same  direction.  The  quartzite  comprises  the 
high  ground  to  the  south  of  Stonyfell,  which  is  intersected  by 

Slape's  Gully,  and  is  limited,  in  the  main,  on  that  side  bv  th^ 
Grreenhill  road.  At  Stonyfell,  as  in  all  cases  with  the  thick 
quartzite,  the  stone  is  exclusively  used  for  road  metal. 

Mount  Lofty — Mount  Lofty  owes  its  prominence  to  the 
thick  quartzite,  which  forms  its  summit,  and  is  there  nearly 
horizontal  in  position.  The  ridge  which  connects  the  Mount 
with  Crafers  forms  a  continuous  outcrop  of  the  same  beds,  and 
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may  be  regarded  as  the  crest  of  a  wide  anticlinal  fold,  nearly 
flat  on  top,  with  a  low  dip  to  the  south-east  on  its  eastern 
side;  and  a  gradual  slope  with  a  dip  to  the  south-west  on  its 
western  side — the  dip  slope  trending  towards  the  Glen  Osmond 
road.  The  summit  of  Mount  Lofty,  especially  on  its  western 
face,  is  composed  of  crags  of  large  size,  which  rise  steeply  from 
the  road  to  a  height  of  150  feet.  The  east  side  of  the  ridge 
is  steeper  than  the  western,  and  cuts  off  the  quartzite  some- 

what abruptly,  the  base  of  which  is  seen  near  the  bottom  of 
the  escarpment,  where  it  gives  place  to  a  compact  slate,  fre- 

quently coloured  red.  The  line  of  junction  between  the 
quartzite  and  slate  is  marked  by  several  springs,  which  yield 
strong  runners  of  water. 

The  best  exposure  of  the  quartzite  is  seen  in  Hardy's 
quarry,  on  the  east  side  of  the  ridge,  near  the  road  which  con- 

nects Crafers  and  Piccadilly,  and  from  which  most  of  the 
road  metal  of  the  district  is  obtained.  The  top  beds  are  soft, 
from  the  effects  of  weathering.  The  main  body  of  the  stone 
is  siliceous,  much  jointed,  and  breaks  with  a  free  fracture. 
The  bottom  beds  in  the  quarry  contain  a  proportion  of  crys- 

talline silicates,  of  a  kind  that  alters  the  grain  and  makes  the 
stone  tenacious  and  tough,  and  difficult  to  break.  This  fea- 

ture is  mainly  seen  on  the  west  side  of  the  quarry,  where  the 
beds  show  the  effects  of  thrust,  directed  from  the  east,  which 
has  raised  the  beds  into  a  succession  of  small  saddles,  with  a 
talcose  film  between  the  layers. 

Stratigraphy  of  the  Thick  Quartzite. — The  evidence 
seems  to  be  conclusive  that  the  prominent  outcrops  of  An- 
stey's  Hill,  the  Black  Hill,  the  Fourth  Creek  Hill,  Stonyfell. 
and  Mount  Lofty  represent  the  same  geological  horizon.  If 
so,  they  are  examples  of  block-faulting  on  a  large  scale.  A 
very  thick  series  of  beds  has  been  tilted,  broken  into  large 
fragments,  and  rendered  discontinuous  by  a  deformation  of 

the  earth's  crust.  This  conclusion  has  been  reached  partly 
by  the  correspondence  which  these  quartzite  blocks  show  to 
each  other  in  their  lithology  and  great  thickness,  but  more 

particularly  from  the  peculiar  occurrence  of  the  ''blue  metal" 
limestone  which  accompanies  them.  This  limestone  appears 
to  be  in  its  normal  position  on  the  Glen  Osmond  road  and  at 
Beaumont,  where,  respectively,  it  is  inferior  in  position  to 
the  Glen  Osmond  quartzites,  and  superior  to  those  of  Mount 
Lofty. 

In  the  same  way,  along  the  foot-hills,  the  "blue  metal" 
limestone  at  Beaumont,  stands  related  to  the  Slape's  Gully 
quartzites :  the  same  beds  at  Stonyfell  and  the  olive  planta- 

tions   are   stratigraphically    associated    with    the  ,  Stonyfell 
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quartzitos;  llie  IVlaiiill  and  Fourtli  Crook  cxj)Osiirc\  to  tlic 
Fourth  Creek  and  Hlaek  Hill  quartzitos,  and,  in  each  case, 
the  limestone,  thou,^^h  straligrapliically  superior  to  the 

quaxtzibe®,  is  thrown  down  to  the  west.  At  Anstey's  TTill, 
however,  where  the  quartzites  are  tipped  to  the  east,  the  blue 
limestones  are  also  thrown  to  the  east.  This  stratigraphical 
a-ssociation  of  the  two  s.ets  of  beds  throughout  the  district 
(notwithstanding  the  disturbed  condition  of  the  field),  estab- 

lishes the  order  of  succession  and  materially  assists  in  fixing 
the  main  fault-planes. 

VIII. — The  Phyllites  and  Lower  Limestone 
(River  Torrens  Limestone). 

A  pliyllite  is  an  argillaceous  rock  of  a  micro-cry stallme 
structure.  It  differs  from  clay-slate  mainly  in  its  more  schis- 

tose character.  It  is  generally  laminated  ana  wavy,  and  the 
development  of  sericitic  mica  gives  it  a  lustrous  appearance. 

There  is  no  sharp  line  of  clistinction  between  the  Glen 
Osmond  slates,  which  are  sometimes  phyllitic  (especially  in 
their  lower  members),  and  the  phyllites  jDroper,  which  occupy 
a  geological  horizon  beneath  the  thick  quartzite  described 
above.  The  development  of  the  phyllitic  structure  appears  to 
have  been  mainly  determined  by  the  measure  of  folding  lo- 

cally developed ;  the  greater  the  crush  the  more  distinctly  are 
the  phyllitic  features  manifest  in  the  beds. 

These  beds  outcrop  on  the  north  side  of  the  Black  Hill, 
are  well  seen  in  gullies  facing  the  west ;  and  also  in  the  Tor- 

rens River,  above  the  w^eir,  where  they  have  yielded  a 
small  amount  of  copper.  The  phyllites  occur  on  the  east 
side  of  Mount  Lofty  (rising  from  beneath  the  quartzite),  and 
from  their  decomposition  the  productive  garden  soil  of  Picca- 

dilly, situated  in  the  valley,  has  been  mainly  derived.  The 
Mount  Lofty  Park  Mine  (Section  840,  Hundred  of  Onkapar- 
inga)  is  in  these  beds.  The  ore  is  mainly  sphalerite  (zinc 
sulphide),  with  a  little  galena  and  iron  pyrites.  The  phyl- 

lites at  this  place  dip  south-east  at  30°,  and  the  lode,  which 
does  not  exceed  4  inches  in  width,  has  well-defined  walls,  and 
hades  to  the  north  at  80°.  Not  much  quartz  is  present  in 
these  slates,  a  feature  in  which  they  show  a  strong  contrast  to 
the  Pre-Cambrian  slates  of  the  district.  The  dip  of  the  beds 
increases  to  the  eastward,  where  they  become  vertical,  or  dip 
east  at  a  very  high  angle. 

The  phyllites  are  often  strongly  chloritic,  giving  the 
stone  a  green  colour,  and  along  lines  of  great  disturbance,  ac- 

companied by  quartz  veins,  the  mineral  chlorite  is  often  found 
in  considerable    quantities.      The   contemporaneity  of  the 
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quartz  and  chlorite,  in  their  origin,  is  proved  by  the  inclu- 
sion of  granular  chlorite  within  the  crystals  of  quartz. 
Phyllites  also  occur  extensively  in  the  Onkaparinga  River, 

about  Clarendon  ;  in  the  Little  Para  River,  and  the  South  and 
North  Para  Rivers. 

Interbedcled  with  the  lower  phyllites  are  quartzites  and 
limestones.  The  latter  are  of  great  stratigraphical  value  in 
determining  the  geological  horizon  of  the  lower  members  of 
the  Cambrian  series. 

TJie  LojiH^r  (or  I^/rrr  Torrdis)  Li ni('^to)i(\ — Towards  the 
lower  part  of  the  phyllite-quartzite  series  (whicli  underlies 
the  thick  quartzite  of  the  Black  Hill,  Mount  Lofty,  etc.),  is 
an  important  develDpment  of  limestone.  Tlie  main  bed  varies 
from  a  blue  or  buff-coloured  limestone  to  a  white  crystalline 
marble.  It  is  frequently  dolomitic,  and  in  places  becomes  a 

true  dolomite.  The  designation  'iower  limestone"  distin- 
guishes it  from  the  Brighton  and  Reynella  limestone,  which 

occupies  a  much  higher  geological  horizon  :  and  as  it  is  typi- 
cally seen  in  the  valley  of  the  Torrens  and  its  tributaries,  it 

may  be  called  the  'Torrens  limestone." 
The  limestone  proper  is  associated  with  impure  calcareous 

beds  and  quartzites,  whilst  the  much  faulted  and  broken  condi- 
tion of  the  beds  makes  it  somewhat  difficult  to  state  their 

exact  sequence,  but  the  following  appears  to  be  the  order  in 
descent :  — 

(a)  Overlying  (rather  thick)  quartzite. 
(h)  Impure  siliceous  blue  limestone.  , 

((')  Calcareous  quartzite.  Weathers  with  quartz  grains  on surface  of  stone. 

(dj  Quartzite.  About  50  feet  thick. 
(e )  Slate.    Calcareous  near  bottom.    About  60  feet  thick. 

(f)  Buff-coloured  dolomitic   limestone,  or   marble,  with 
one  or  two  earthy  beds  (not  exceeding  2  feet),  in- 
terbedded  with  the  limestone.  About  150  feet 
thick. 

(g)  Phyllites  and  quartzite. 

Taking  the  limestone  beds  as  a  whole,  for  general  descrip- 
tion, the  following  localities  have  been  noted  :  — It  forms  a 

rounded  hill  at  Montacute,  on  the  ridge  behind  the  church. 
It  crosses  the  new  and  old  Corkscrew  Roads,  where  it  is  appar- 

ently faulted  with  a  throw  to  the  west.  In  one  direction 
(going  east)  it  can  be  followed  down  to  the  Corkscrew  Valley, 
and  skirting  the  hillside  (going  east)  it  crosses  a  small  creek 

at  the  back  of  Mr.  Barnet's  house ;  then,  passing  over  the  next 
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ridge,  it  appears  uii  the  south  side  of  the  old  Montacute  mine, 
and  is  strongly  developed  in  the  Sixth  Creek,  on  the  same 

line  of  strike  :  and  nlso  in  a  tributary  of  the  Sixth  C're<'k,  Sec- tion 5524. 
Another  line  ot  strike  of  these  beds,  roughly  })arallel  to 

the  preceding,  is  met  with  on  the  ridge  separating  the  Cork- 
screw Vallev  from  Pinkerton  Gully,  hi  the  latter  the  lime- 
stone becomes  faulted,  and  is  thrown  down,  on  the  east  side 

of  the  gully,  towards  the  bottom;  then,  passing  over  the  east 
ridge,  it  again  crosses  the  Sixth  Creek,  not  far  from  the  lat- 
ter's  confluence  with  the  Torrens.  From  thence,  with  a  strike 
east,  slightly  north,  it  passes  over  a  steej)  hill,  and  i*^  found 
in  the  grounds  of  Mr.  llersey  and  Mr.  Batcheloi',  on  the  fol- 

lowing rise.  Maintaining  the  same  general  direction,  the 
limestone  follows  the  bed  of  the  Torrens  eastward,  outcrop- 

ping for  half  a  mile  before  reaching  the  junction  of  Kangaroo 
Greek  with  the  Torrens,  and  is  continued  beyond  that  point 

to  the  old  drive,  known  as  "Anstey's  Mine,"  which  was  worked 
in  this  limestone,  and  is  now  beautifully  coated  with  stalag- 
mitic  drapery. 

Two  other  outcrops  of  this  limestone  occur  in  the  bed  of 
the  Torrens,  in  each  of  which  the  strike  is  nearly  at  right 
angles  to  those  just  described.  The  more  westerly  of  these 
outcrops  occurs  in  the  southerly  bend  of  the  river  in  Section 
333.  The  stone  is  a  dolomitic  limestone  of  a  buff  colour,  and 
is  about  150  feet  in  thickness.  On  its  southern  side  it  is  cut 

ofl"  by  an  east  and  west  fault,  accompanied  by  great  masses  of 
ironstone  of  metasomatic  origin.  The  beds  dip  20"  west  of 
south,  at  from  35 to  45°.  The  limestone  follows  the  left 
bank  of  the  river  for  about  200  yards  from  the  angle  of  the 
bend,  when  it  rises  to  the  bank  at  an  increased  angle  of  dip. 
This  outcrop  is  apparently  an  isolated  fragment  of  no  great 
extent,  determined  by  fault  planes. 

On  the  east  side  of  the  same  bend  in  the  river,  and  nearly 
opposite  the  confluence  of  the  Sixth  Creek,  another  outcrop 
of  this  limestone  can  be  seen  in  the  bed  of  the  Torrens.  It 
is  similar  m  character  and  thickness  to  the  one  last  described, 
and  has  a  like  strike  and  dip,  but  on  parallel  lines.  Locally 
it  is  known  as  the  "Marble  Bar." 

This  line  of  outcrop  extends  in  a  south-easterly  direction 
for  about  a  quarter  of  a  mile,  when,  in  the  grounds  of  Mr. 
Hersey,  it  is  cut  by  a  strike  fault  and  ends  abruptly.  Here 
also,  as  in  the  case  of  the  faulting  of  the  limestone  on  the 
west  side  of  the  river  bend,  the  fault  zone  is  marked  by  meta- 

somatic deposits,  and  has  been  opened  out  in  a  small  quarry 
for  ironstone  flux.  In  the  opposite  direction  the  limestone 
follows  the  gully  in  a  northerly  strike,  passins:  through  Sec- 
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tions  Nos.  5604,  5607,  5546,  and  5517.  It  outcrops  in  the 
vineyards  of  Highercombe,  and  can  be  traced  up  the  side  of 
the  hill  towards  the  house;  but  it  disappears  before  reaching 
the  latter.  It  is  probably  thrown  down  by  a  fault,  as  the 
limestone  was  penetrated  when  sinking  a  well  in  Highercombe 
House  at  a  depth  of  80  feet.  On  its  western  side  the  lime- 

stone is  here  bounded  by  quartzite;  and  on  its  eastern  side 
the  Pre-Cambrian  beds,  in  a  high  and  rocky  ridge,  form  a 
continuous  outcrop  from  the  River  Torrens  to  Houghton  and 
beyond. 

Other  Localities  for  the  Lower  Limestone. — In  the 

Onkaparinga,  a  little  below  Hack's  Bridge,  where  the  beds 
consist  mainly  of  white  marble,  and  are  much  obscured  by  the 
alluvial  of  the  stream.  This  outcrop  is  at  no  great  distance 
from  the  basal  grits. 

At  Mount  Bold,  in  the  valley  of  the  Onkaparinga,  a  blue 
siliceous  limestone  outcrops  on  the  east  side  of  the  Mount,  and 
a  more  extensive  outcrop  of  limestone  occupies  the  summit  of 
a  minor  elevation  (Section  295,  Hundred  of  Noarlunga), 
about  half  a  mile  north-west  of  Mount  Bold,  and  has  been 
used  to  construct  the  ford  of  the  river  on  the  Clarendon 

Road.  The  stone  apparently  dips  S.S.W.  at  15°.  I  cannot 
definitely  place  this  limestone,  as  it  is  a  few  years  since  I 
visited  the  locality,  but  it  is  probably  the  lower  limestone. 

On  the  South  Para  there  is  an  outcrop  of  the  same  lime- 
stone series,  which  can  be  traced  for  a  long  distance  on  the 

north  side  of  the  river,  and  is  closely  associated  with  the  basal 
beds,  which  rest  on  Pre-Cambrian  gneiss. 

Absence  of  these  Limestones  at  Mount  Lofty. — In 
the  consecutive  order  of  the  lower  Cambrian  beds  this  im- 

portant limestone  series  ought  to  outcrop  on  the  east  side  of 
Mount  Lofty,  between  that  eminence  and  the  Aldgate  grits. 
No  such  outcrop,  however,  occurs.  The  absence  of  these  beds 
must  be  referred  to  a  strike  fault  of  some  magnitude,  which 
has  prevented  the  limestone  from  showing  at  the  surface. 
This  effect  might  be  brought  about  in  several  ways.  Two 
examples  are  shown  on  Plate  xii.,  figs.  2  and  3. 

In  fig.  2  the  beds  are  thrown  down  in  two  parallel  trough 
faults,  which  obscure  the  limestone,  and  cause  a  repetition 
of  some  of  the  higher  beds  at  the  surface.  The  limestone  is 

shown  as  faulted  ag-ainst  the  Pre-Cambrian  beds  at  depth. 
In  fig.  3  a  fault  is  shown  which  hades  in  the  direction 

of  the  dip.  This  would  have  the  effect  of  cutting  off  some 
beds  and  preventing  their  coming  to  the  surface.  I  think 
the  section  shown  in  fig.  2  is  the  more  likely  occurrence  of 
the  two,  and  this  is  supported  by  some  local  features,  which 
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are  best  understood  by  applying  to  them  the  theory  of  a 
tro\isi;li  fault. 

IX. — Basal  Beds  of  the  Cambrian  Series  (Basal  Grits 
and  Conglomerates). 

For  some  time  my  attention  has  been  directed  to  a  series 
of  outcrops  which  exhibit  features  no  less  interesting  than 
difficult  of  interpretation.  In  general  aspect  they  vary  from 
fine-grained,  white,  felspathic  sandstones  and  grits,  through 
every  gradation  of  coarseness  to  pebbly  conglomerates.  The 
lithological  features  were  strongly  suggestive  of  their  being 
basal  beds  resting  on  an  older  and  unconformable  series. 
This  first  impression  as  to  their  origin  has  been  gradually 
strengthened  with  more  extended  acquaintance,  and  there  is 
little  doubt,  I  think,  that  we  have  in  the  beds,  now  briefly 
described,  the  base  of  the  Cambrian  series  of  the  Mount  Lofty 
and  associated  ranges. 

The  general  strike  of  the  beds  follows  a  north-by-east 
direction,  through  the  Mount  Lofty  and  Barossa  ranges,  and 
can  be  studied  in  tlie  following  localities: — (a)  the  Inman 
Valley;  (h)  in  the  ranges,  a  little  east  of  Myponga;  (c)  on 

the  Onkaparinga,  a  little  below  Hack's  Bridge,  at  Mylor ; 
(d )  at  Aldgate,  Stirling,  and  Carey's  Gully ;  (c)  on  the 
southern  spurs  of  Forest  Range,  between  Summerton  and 
Balhannah ;  ff)  on  the  River  Torrens,  near  the  confluence  of 
Sixth  Creek,  and  through  Houghton;  (g)  on  the  South  Para, 

near  Menzies'  Barossa  Mine  ;  (h)  on  a  line,  rather  more  to  the 
east,  forming  escarpments  of  the  Barossa  Ranges,  south-east 
of  Williamstown ;  fi)  and  at  Tanunda.  There  is  also  a  con- 

glomerate at  Hog  Bay,*  Kangaroo  Island,  which  is  about  on 
the  same  line  of  strike  with  the  outcrops  already  referred  to, 
and  may  represent  the  same  horizon. 

As  illustrative  of  the  general  features  of  these  beds  a  few 
of  the  outcrops  will  be  briefly  described. 

Aldgate.  —  In  this  locality  the  basal  beds  are  mostly 
gritty  sandstones,  with  white  felspathic  cement,  passing  at 
times  into  coarse  grits,  with  occasional  pebbles.  The  stone  is 
soft  to  friable.  A  special  feature  of  the  stone  (as  it  is  of  most  of 
the  beds  at  this  horizon)  is  the  occurrence  of  ilmenite  grains, 
which  are  laid  down  along  current  planes  or  diffused  through- 

out the  stone.  Current  bedding  is  common.  Joints  irregu- 
lar. Much  strain  is  exhibited  by  the  texture  of  the  stone,  as 

well  as  by  frequent  small  faultings  of  the  body  of  the  stone, 
which  is  only  made  apparent  by  the  dislocation  or  faulting 

*  Tate:  Trane.  Roy.  Soc.  South  Aus.,  vol.  vi.  (1882-83),  p.  122. 
Howchin:  Ih'id.,  vol.  xxvii.  (1903),  p.  82. 
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of  the  dark  lines  of  ilmenite  deposits.  The  stone  can  be  got 
in  very  large  blocks,  but  is  of  uncertain  coherence. 

These  beds  can  be  studied  at  Torode's  Quarry,  Stirling West,  from  which  the  stone  for  building  the  Conservatorium 

of  Music  and  portions  of  the  Adelaide  Children's  Hospital  was obtained.  The  quarry  exposes  about  50  feet  of  stone  face, 

with  a  south-east  dip  at  42°.  The  top  layer  of  the  quarry 
is  a  hard  siliceous  quartzite  of  the  Mitcham  type.  This  hard 
bed  can  be  traced  on  the  west  side  of  the  quarry,  across  the 
road,  and  on  the  railway  line,  where  it  is  exposed  in  the  first 
cutting  above  the  Aldgate  Station.  The  beds  also  skirt  the 
hillside  on  the  north  side  of  the  line,  and  have  supplied  a 

quarry  near  the  entrance  to  Sewell's  Nursery,  showing  a  dip 
south-east  at  21°.  Opposite  the  railway  gates  (north  side) 
the  road  is  cut  through  these  rocks,  showing,  in  top  beds, 
about  24  feet  of  soft  laminated  sandrock,  underlain  by  hard 
Mitcham  stone,  with  diffused  ilmenite  grains.  Dip  south-east 
at  20*^.  The  hard  rock  is  exposed  for  about  17  feet  in  thick- 

ness, under  which  is  soft  laminated  felspathic  beds.  At  a 
short  distance  up  the  road  to  Stirling  the  first  of  two  quar- 

ries shows  soft  laminated  rock  on  top,  with  hard  Mitcham 

stone  beneath,  and  a  dip  south-east  at  16-25°.  About  70 
yards  higher  up  the  road  the  second  quarry  exposes  hard 
white  felspathic  quartzite,  in  broad  dip  slopes,  reading  south- 

west at  10°.  According  to  the  dip,  which  shows  a  slight  anti- 
clinal curve  across  the  strike,  the  main  stone  probably  under- 

lies the  hard  rock  of  the  lower  quarry,  which  is  further  in- 
dicated by  the  former  being  overlaid  by  hard  siliceous 

quartzite,  as  in  the  case  of  the  lower  quarry. 
Within  20  or  30  yards  of  the  felspathic  quartzite,  grani- 

tic rocks  appear  in  the  road,  and  in  the  creek  which  runs  by 
its  side.  The  granitic  belt  has  a  width,  at  this  .spot,  of  420 
yards,  with  an  outcrop  trending  in  a  north-easterlv  directioa, 
showing  at  intervals  through  the  ranges.  It  cannot  be  traced 
in  the  opposite  direction,  being  apparently  obscured  by  the 
felspathic  sandstones  and  grits  which  rest  upon  it. 

The  question  of  the  relationship  whicli  the  grits  bore  to 
the  granite  was  rendered  difficult,  inasmuch  as  the  line  of 
junction  is  obscured  1)y  soil  and  wash  from  the  hills.  It  was 
observed,  however,  that  the  granite,  which  is  mostly  in  the 
form  of  pegmatite  and  aplitic  dikes,  penetrates  a  set  of  beds 
which  are  of  very  distinct  lithological  character  from  the 
local  grits,  as  well  as  divergent  in  dip.  On  the  south  side  of 
the  granitic  belt  aplitic  veins  penetrate  what  may  be  a  much 
altered  quai'tzite :  whilst  on  the  north  side  the  granite  is 
bounded  by  talcoso  and  chloritic  slates,  which  show  a  dip  of 

7r>°,  with  a  face  to  the  road  of  77  yards  long.    At  the  north- 



251 

em  limits  ot"  those  slates  the  loeal  sandstones  are  seen  a<^;iin, 
witli  a  (lip  south-east  at  45".  These  beds,  with  granitic  in- 

trusions, I  regard  as  a  Pre-Canibrian  iidier  lliat  has  hecume 
exposed  by  the  removal  of  the  basal  IxmIs  of  the  Cambiian 
series. 

Another  section  of  the  beds  in  question  can  be  seen  on  t  ho 
back  road  leading  from  Aldgate  Station  to  Stirling.  It  is 
almost  due  east  of  the  one  last  described,  and  at  no  great  dis- 

tance from  it.  The  outcrop  is  exposed  in  a  small  cutting 
on  the  road,  and  shows  unconformity  between  the  two  series 
The  Pre-Cambrian  slates,  with  pegmatite  veins,  show  folia, 
with  a  dip  south  .10°  west  at  85°,  and  are  overlain  by  ha  id 
quartzite  of  the  Mitcham  type,  which  dips  10"  oast  of  soutli  at 

A  still  more  interesting  exposure  of  the  two  unconform- 
able series  occurs  about  one  and  a  half  miles  to  the  north- 
east of  the  one  just  described,  on  Sections  1203,  1133,  and 

1134.  Hundred  of  Onkaparinga.  On  the  district  road,  in 

front  of  Mr.  Melrose's  house,  and  on  the  creek  to  the  east 
of  the  road,  an  excellent  line  of  junction  can  be  studied. 
Here  very  characteristic  exposures  of  the  Aldgate  sandstone 
occur,  which  can  be  seen  resting  unconformably  on  aplitic 
and  highly-foliated  crystalline  rocks,  the  former  with  a  strike 
120°  east  of  north  and  dip  25°  south-west,  and  the  latter  with 
foliated  strike  10°  east  of  north  and  dip  75°  easterly.  The 
grits  are  in  places  coarser  than  those  which  occur  near  the 

Aldgate  township,  and  by  following-  them  down  the  creek  they 
are  seen  to  include  rolled  pebbles.  In  one  instance,  at  least,  a 
fragment  of  the  older  series  was  observed  to  be  included  in 
the  upper  beds  near  the  line  of  junction,  and  also  a  rolled 
nodule  of  ilmenite.  Lately  T  have  had  the  privilege  of  being 
accompanied  in  a  visit  to  the  Aldgate  section  1)y  my  col- 

league. Mr.  D.  Mawson,  B.Sc.  Professor  T.  W.  Edgeworth 
David,  F.R.S..  and  Professor  Skeats,  D.Sc,  who  concurred  in 
the  interpretation  that  had  been  given  to  the  beds. 

The  granite  near  Melrose's  belongs  to  a  much  larger  patch 
of  the  Pre-Cambrian  beds  than  that  which  is  exposed  near 
Aldgate  Station.  It  lies  to  the  north-east  of  Stirling  East,  and 
can  be  seen  on  the  main  road  going  to  Carey's  Cully,  about 
200  yards  from  the  Stirlino-  East  public  school.  It  goes  north- 

westerly to  an  unused  north-and-south  district  road,  and 
through  Sir  John  Downer's  and  other  properties  to  the  dis- 

trict road  between  Piccadilly  and  Woodhouse,  for  three- 
quarters  of  a  mile,  beyond  which  it  cannot  be  traced  in  that 
direction,  in  consequence  of  the  ground  falling  suddenly  away 
to  low  cultivated  flats.  On  the  main  road  to  Woodhouse  and 
the  old  sawmill  it  is  clearly  defined,  but  very  rotten;  and  in 
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a  small  quarry,  near  Cox's  Creek,  the  junction  of  the  granite 
with  the  slate  rocks,  and  its  intrusions  into  them,  are  clearly 
seen.  The  granite  crosses  the  creek  at  the  bridge,  and  out- 

crops on  the  rise  of  the  hill  on  that  side.  A  district  road 

goes  off  from  the  Carey's  Gully  road,  in  a  southerly  direc- 
tion, through  Section  1203,  along  which  the  granite  can  be 

traced,  making  bold  outcrops  on  Mr.  A.  H.  Smith's  grounds 
(Section  1133),  and  was  proved  in  a  well  near  tho  homestead 
at  a  shallow  depth,  yielding  a  moderate  supply  of  water.  It 

does  not  seem  to  pass  behind  Mr.  Melrose's  house  (unless 
very  near  to  it),  as  a  quarry  in  Aldgate  sandstone  occurs  in 

the  grounds  behind  the  house,  with  dip  south-east  at  30°. 
North-west  of  the  house,  quartz  and  ironstone  outcrop  ;  whilst 
on  the  low  ground  on  the  north  side  there  is  a  large  outcrop 
of  granite,  which  is  but  slightly  decomposed.  Following  the 
rise  to  the  north-east,  there  are  considerable  outcrops  of 
granite  in  a  scrub,  and  these  join  on  to  those  already  described 

on  the  district  road  at  Mr.  Smith's,  and  in  the  section  which 
shows  the  unconformity.  This  granitic  patch  may  be  re- 

garded as  about  one  and  a  half  miles  in  length  by  about  a 
mile  in  width.  A  special  feature  of  the  quartz  veins,  included 
in  these  Pre-Cambrian  beds,  is  that  they  frequently  contain 
ilmenite  plates  and  nodules  and  grains,  which  is  presumably 
the  source  of  the  detrital  ilmenite  abundantly  present  in  the 
overlying  grits  and  conglomerate. 

The  Grey  Spur,  Inman  V alley. — The  outcrop  of  the  basal 
beds  in  the  Inman  Valley  district  is  one  of  the  most  marked 
and  instructive  of  those  examined.  It  is  approached  by  a 
district  road,  which  crosses  the  Inman  at  the  eighth  milepost 
from  Victor  Harbour,  passing  over  a  ridge  into  a  lateral  val- 

ley. In  this  valley,  near  the  homestead  of  Mr.  J.  J.  Cross- 
man,  is  the  Dog  Hill  (Section  84,  Hundred  of  Encounter 
Bay),  exhibiting  a  very  rocky  face  on  its  south-east  side.  This 
prominent  ridge  consists  of  a  coarse  conglomerate,  and  was 
named  the  Grey  Spur  by  Mr.  D.  H.  Cudmore,  of  Adare,  Vic- 

tor Harbour,  who  was  the  first  to  call  attention  to  its  re- 
markable features. 

The  matrix  consists  of  a  coarse  arkose  grit,  the  chief  in- 
gredients being  quartz  and  felspar,  mostly  sharp  or  but 

slightly  water-worn,  and  in  places  fragments  of  aplite.  The 
pebbles  are  very  numerous,  strongly  water-worn,  and  occur  up 
to  10  inches  in  length.  They  consist  mainly  of  a  very  hard 
siliceous  quartzite,  with  rounded  quartz,  granitic,  and  other 
rocks.  Layers  and  grains  of  ilmenite  are  distributed  more 
or  less  throughout  the  bed.  It  is  often  laid  down  under  cur- 

rent bedding,  showing  its  derived  origin,  whilst  some  of  the 



263 

incliidccl  quart/  and  otlior  i)cl)l)lt>s  oxliil)i(  llu'  same  riiiucral 
of  primary  origin  m  situ. 

At  the  base  of  the  conglomerate,  which  is  about  150  feet 

in  thickness,  is  a  layer  of  finoi-  material  a  few  feet  tiiick, 
making  an  unconformable  junction  with  the  granitic  and 
highly-altered  schists  and  quartzites  on  which  it  rests. 

The  evidence  of  strain  and  shear,  so  generally  present  in 
the  Mount  Lofty  Ranges,  is  strongly  developed  in  the  lower 
parts  of  the  conglomerate.  The  line  of  junction  with  the 
older  Pre-Cambrian  beds  appears  to  have  shown  itself  a  plane 
of  weakness,  and  consequently  of  yielding  along  the  line  of 
least  resistance.  The  basal  portions  of  the  beds  have  been 
greatly  altered  by  shear,  flattening  out  the  particles,  and 
drawing  them  out  in  the  direction  of  the  movement.  The 
effect  has  been  to  convert  the  lower  parts  of  the  bed  into  a 
flattened,  schistose  structure.  A  similar  effect  has  been  pro- 

duced on  the  included  pebbles  within  the  zone  of  shearing, 
flattening  and  drawing  them  out  into  long  blade-like  lenticles ; 
whilst  some  of  the  quartzite  pebbles  have  been  converted  into 
quartz-rock,  making  pseudo-quartz  veins  along  the  planes  of 
bedding.  The  effect  is  most  striking.  In  the  upper  parts  of 
the  conglomerate  the  included  pebbles  have  suffered  little  or 
no  distortion,  but  as  they  gradually  approach  the  shear 
plane  for  some  yards  the  deformation  becomes  increasingly 
evident.  At  one  spot,  near  the  bottom  of  the  bed,  differential 
movement  could  be  detected  in  a  line  of  fracture  which  passed 
through  three  adjacent  pebbles,  with  the  effect  that  the  upper 
portions  were  carried  forward  2  inches  beyond  those  portions 
of  the  pebbles  which  were  situated  below  the  line  of  fracture. 

No  intrusive  veins  of  quartz  were  observed  passing  up 
from  the  older  beds  into  the  Cambrian  grits,  although  it  is 
probable  that  the  shearing  took  place  at  great  depth,  and  was 
associated  with  some  measure  of  hydro-thermic  action,  indi- 

cated by  the  development  of  quartz  along  the  bedding  planes, 
and  which  no  doubt  contributed  to  the  plasticity  of  the 
pebbles  under  pressure  and  movement. 

The  conglomerate  bed  has  been  greatly  fractured,  ex- 
hibiting vertical  smooth  joints,  the  joint  planes  passing  equally 

through  matrix  and  pebbles,  showing  as  clean  and  smooth 
faces  as  though  cut  by  a  knife. 

The  lower,  or  Pre-Cambrian,  beds  in  this  section  con- 
sist chiefly  of  aplite  in  coarse  crystals  of  quartz  and  felspar, 

sometimes  passing  into  pegmatite  or  granite.  The  beds  are 
much  broken  by  quartz  veins,  which,  together  with  the  granite 
intrusions,  have  penetrated  and  greatly  altered  the  sedimen- 

tary beds  of  this  older  series.  The  external  appearance  of 
these  beds  is  very  deceptive,  for  the  molecular  reconstruction 
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has  been  so  complete  in  many  instances  that  what  looks  in 
general  form  like  a  sedimentary  rock,  shows,  on  fracture,  com- 

plete crystalline  structure.  The  beds  contain  much  ilme- 
nite,  which  is  often  sporadically  developed,  and  generally  in 
association  with  quartz.  These  granitoid  beds  are  a  leading 
feature  in  the  Innian  Valley  exposures,  and  are  of  great  ex- 
tent. 

The  unconformity  of  the  two  series  is  determined  upon 
the  following  considerations:  — 

A  The  great  discordance  in  structural  features. 

(a)  The  underlying  beds  are  to  a  large  degree,  crystal- 
line, interpenetrating,  and  intrusive,  inducing 

marked  contact  metamorphism  in  the  sedimentary 
beds  of  the  same  series. 

(h }  The  overlying  grits  and  conglomerate  are  as  clearly 
clastic  in  origin,  and  in  no  instance  was  it  ob- 

served, in  either  the  Aldgate  or  Grey  Spur  sec- 
tions, that  the  aplitic  veins  pass  over  the  line  of 

junction  and  penetrate  the  upper  series.  In  other 
localities,  however,  veins  ot  pegmatite  penetrate 
the  Cambrian  grits. 

(c)  The  Pre-Cambrian  beds  are  highly  foliated,  whilst 
the  newer  series,  in  the  localities  now  more  par- 

ticularly referred  to,  gives  no  distinct  evidence  of 
foliation. 

(d.)  The  gritty  particles  forming  the  matrices  of  the  upper 
beds  give  proof  that  they  are  derived,  whilst  the 
arkose  character  of  these  grits  points  to  the  dis- 

integration of  the  underlying  granitoid  rocks  as 
the  source  of  the  material. 

(f)  The  occurrence  of  ilmenite  in  both  series  of  beds  is  a 
characteristic  feature  :  only,  in  the  Pre-Cambrian 
it  is  a  primary  constituent,  whilst  in  the  Cambrian 
grits  and  conglomerates  it  is  usually  laid  down  on 
distinct  planes  of  current  deposition,  showing  its 
secondary  origin.  The  quartz  pebbles  in  the  con- 

glomerate, which  have  been  derived  from  the  older 
beds,  frequently  contain  ilmenite  crvstals  or  plates. 

B  The  strati f/raqjhical  ii)ic<nif(if  ni  'if!/. 
(f)  There  is  a  distinct  discordance  shown  along  the  plane 

of  junction,  the  Pre-Cambrian  having  usually  a 
much  higher  angle  of  dip  (foliation)  than  the  over- 

lying beds. 

Barossa. — At  Williamstown.  slates  (probably  the  lower 
phyllites)  outcrop  in   Victoria  Creek,  and  are  nearly  vertical 
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ill  their  dip.  Following  (he  Mount  IMca.sMiil  road,  in  a.  .soutli 
e;ist  direction,  tlie  basal  i^riUi,  in  a  vci  y  (h'C()nip()se(J  condi- 
tiou,  appear  in  the  road  euttiii'^s.  Thin  veins  of  ])egniatitc 
are  seen  in  the  sections.  About  half  a  mile  from  the  South 
Para  River,  on  tlie  same  road,  <![ood  sections  are  visible  of 
these  beds,  with  pegniatitx.^  veins,  up  to  inclies  or  more, 
cutting  obliquely  across  the  bedding. 

By  following  a  district  road,  near  Kangaroo  (iully,  tliese 
beds  can  be  instructively  studied,  as  they  make  very  oxten- 
sive  outcrops  on  the  ridge  which  runs  south  to  the  South 

Para  River,  including  Sections  1135,  I'JG,  127,  I3G,  and  2'2'2, Hundred  of  Barossa. 

The  beds  are  more  iiighly  metamorphosed  than  tihose  of 
the  Aldgate  district,  which  can  be  explained  from  the  fact 
that  they  are  situated  more  easterly,  and  therefore  more 
within  the  zone  of  metamorphisni  which  becomes  more  and 
more  marked  in  that  direction.  Instead  of  the  felspathic 
cement,  as  in  the  Aldgate  grits,  mica  is  developed,  and  the 
stone  often  re?enibles  a  micaceous  schist,  whilst  preserving 
the  bedding-planes. 

Ilmenite  is  present  to  an  extraordinary  degree,  S'howing 
bedding-planes  and  cross-bedding  in  profusion.  The  pres- 

ence of  this  mineral  has  had  the  effect  of  delineating  in  sharp 
lines  the  fitfulness  of  current  action,  furnishing  some  striking 
examples  of  this  kind,  and  at  the  same  time  demonstrating 
the  sedimentary  origin  of  the  beds.  This  is  a  feature  which 
strongly  differentiates  the  newer  series  from  the  older. 

The  presence  of  rounded  pebbles  in  the  grits  accords 
with  what  is  found  in  connection  with  these  beds  elsewhere 

At  the  Grey  Spur  and  at  Forest  Range  the  beds  are  char- 
acteristic conglomerates,  whilst  in  other  places  the  included 

pebbles  are  scattered  irregularly  through  the  matrix.  This  is 
the  case  with  the  Barossa  beds.  For  a  mile  or  more  of  out- 

crop these  rounded  stones  arle  plentiful,  but  distributed 
singly  rather  than  in  layers  or  groups,  and  do  not  reveal  the 
sorting  action  of  water  that  is  usual  with  clastic  deposits.  The 
stx)nes  are  worn  to  a  very  high  degree,  being  in  nearly  every 
case  almost  round,  but  there  is  no  evidence  of  strong-cur- 

rent action  in  their  transportation,  as  they  are  set  in  undis- 
turbed finer  material.  The  pebbles  a])pear  to  consist  of  only 

two  kinds:  quartz,  and  a  very  fine-grained,  siliceous  quartz- 
ite,  the  sizes  ranging  up  to  ten  inches  or  a  foot ;  stones  of 
3  to  5  in.  in  diameter  are  very  common.  It  is  not  easy  to  ex- 

plain their  occurrence  under  the  conditions  in  which  they  are 
found.  The  beds  give  no  evidence  of  ice  action,  as  the  bed- 

ding is  undisturbed,  and  there  is  no  indication  of  mnrainic 
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material  having  been  laid  down,  even  by  floating  ice  ;  whilst 
the  limited  variety  of  included  pebbles  is  a  further  difficulty 
in  assuming  such  an  origin.  To  refer  the  beds  to  a  crush 
conglomerate  is  equally  out  of  the  question,  so  that  the  diffi- 

culty must  be  left  for  a  possible  future  solution. 

The  Pre-Cambrian  beds  are  found  underlying  the  basal 
grits  near  the  southern  extremity  of  the  ridge,  forming  one 
of  the  south-western  escarpments  of  the  Barossa  Ranges.  The 
beds  consist  of  a  very  coarse  pegmatite,  penetrating  a  true 
mica  schist  (mostly  biotite),  with  accessories  of  beryls,  tour- 

maline, and  other  minerals.  The  beds  are  highly  foliated, 

showing  a  strike  of  10°  west  of  north,  and  a  dip  at  78°  east- 
erly. The  exact  junction  between  the  Cambrian  and  the  Pre- 

Cambrian  beds  cannot  be  seen  at  surface,  as  a  narrow  area  of 
a  few  yards  of  grass  separates  the  two,  but  the  change  is 
abrupt  and  strongly  defined. 

Other  Localities. — Time  has  not  permitted  careful  ex- 
amination of  other  outcrops  no  less  interesting  than  those 

just  described.    Of  these  the  following  may  be  mentioned  :  - 
Forest  Range. — This  section  (to  which  my  attention  was 

called  by  Mr.  Robert  Caldwell)  occurs  near  the  main  road, 
five  miles  west  of  Balhannah.  It  presents  a  bold  scarp  to  the 
east  and  south,  about  200  feet  in  height.  In  lithological 
features  it  closely  resembles  the  Inman  Valley  outcrop,  in 
being  a  coarse  conglomerate,  with  gritty  matrix.  Expo- 

sures of  the  conglomerate  beds,  much  decomposed,  can  be 

recognized  for  most  of  the  distance  from  Carey's  Gully  to  the 
great  outcrop  of  the  Forest  Range  spur.  The  Pre-Cambrian 
slates,  etc.,  follow  the  range  on  the  east  side  of  Carey's 
Gully. 

River  Torrens  and  Houghton. — A  very  interesting  ex- 
posure of  these  beds  can  be  studied  in  the  Torrens,  near  the 

confluence  of  the  Sixth  Creek,  and  higher  up  the  stream. 
The  older  series  form  a  hill  rising  abruptly  from  the  Tor- 

rens, to  a  height  of  seven  or  eight  hundred  feet.  Its  ser- 
rated and  precipitous  faces  have  suggested  the  local  name  of 

''the  Devil's  Staircase."  The  river  has  cut  its  way  through 
its  lower  slopes  and  exposed  fine  sections.  The  beds  are  in- 

tensely altered  slates,  foliated,  with  felspar  and  quartz  de- 
veloped along  the  planes  of  foliation,  giving  the  roek  a 

gneissic  character.  Larger  lenticles  of  a  granitoid  character 
are  frequently  present.  On  the  western  and  southern  sides  of 

these  older  rocks  the  basal  grits  of  the  Cambrian  series  out- 

crop at  a  lower  angle  of  dip.  They  closely  resemble  the  il- 
menite  grits  of  Aldgate,  with  an  occasional  pebble  included. 

The  junction  of  the  two  series  can  be  traced  to  Houghton, 
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etc,  ill  which  direct  ion  ( lio  l*rc-Caiiihriaii  hods  are  lar^'cly 
penetrated  by  granitic  intrusions,  some  of  which  are  of  great width. 

Soi/f/i  Para. — The  junction  can  be  studied  near  Menzies' 
Barossa  Mine,  and  in  the  South  Para  River,  where  very  fine 
sections  occur.  The  older  rocks  in  this  district  develop  a 
very  characteristic  augen-gneiss  structure.  They  form  the 
country  rock  at  the  Princess  Alice  Mine,  and  have  been  quar- 

ried to  form  the  weir  of  the  Barossa  Reservoir. 

Tanunda. — The  fclspathic  grits  are  quarried  near  the 
township,  and  the  older  series  is  developed,  under  a  great 
variety  of  lithological  features,  in  the  Taiiunda  Creek. 

Yorke  Peninsula. — The  western  limits  of  the  Cambrian 
series  are  indicated  on  Yorke  Peninsula  by  features  closely 
analogous  to  those  on  the  eastern  side.  At  Ardrossan  fels- 
pathic  grits  of  Cambrian  age  rest  unconformably  on  pegma- 

tites and  graphic  granite.  At  Winulta  Creek  a  coarse  quartz 
conglomerate  is  seen  to  overlie  similar  granitic  rocks.  At 
Port  Hughes,  near  Moonta,  there  is  a  coarse  conglomerate  and 
siliceous  gritty  quartzites  outcropping  on  the  beach.  The 
included  pebbles  are  nearly  all  quartz  ana  rounded,  similar 
to  those  of  Winulta  Creek.  In  certain  zones  the  rock  has 
been  greatly  cracked,  and  subsequently  filled  with  quartz. 
These  quartz  veins  run  through  matrix  and  pebbles  quite  in- 

differently. Dip,  north,  20^^  west  at  12°.  No  floor  was  visible, 
but  granitic  rocks  outcrop  at  no  great  distance  from  the 
exposure. 

X. — Pre=Cambrian  Complex  (Archaean). 
The  fundamental  rocks  which  underlie  the  Cambrian 

series  have  been  but  slightly  investigated.  They  occur  as 
inliers  of  the  Cambrian  beds,  sometimes  several  miles  in 
extent.  They  are  frequently  in  an  advanced  stage  of  decom- 

position, and  in  consequence  have  suffered  extensive  denuda- 
tion and  are  reduced  to  low  situations.  Their  study  involves 

many  difficult  problems,  but  is  of  more  than  ordinary  inter- 
est, as  they  will,  no  doubt,  throw  light  on  the  early  condi- 

tions of  the  Australian  continent  and  the  development  of  its 
orographic  features. 

The  Pre-Cambrian  rocks  consist  primarily  of  a  sedimen- 
tary series,  but  these  have  been  so  altered  under  metamorphic 

action  as  frequently  to  obliterate  their  stratigraphical  boun- 
daries. They  have  been  subjected  to  successive  eruptive  and 

intrusive  conditions,  which  have  profoundly  modified  both  the 
texture  and  structure  of  the  beds.  In  the  central  axes  of  the 
Mount  Lofty  and  Barossa  Ranges  they  include  extensive  areas 
of  granitoid  rocks,  mostly  under  the  forms  of  aplite  and  peg- j 
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matite.  The  batholitlis  and  granitic  dikes  penetrated  the 
s*edimeutaries,  and  were,  in  turn,  penetrated  by  the  later 
pegmatites  and  quartz  veins,  forming  together  an  exceed- 

ingly complicated  order  of  geological  events. 
One  of  the  most  attractive  fields  for  investigation  in 

relation  to  this  subject  is  the  pegmatization  of  the  Pre-Cam- 
brian  sedimentaries,  which  is  a  special  feature  of  their  occur- 

rence. In  addition  to  tiie  injection  of  thick  dikes  and  veins 
of  pegmatite,  possessing  a  very  coarse  crystalline  texture,  the 
pegmatitic  action  has  penetrated  the  schistose  rocks  over 
wide  areas,  in  the  slates  the  cleavage  seems  to  have  pre- 

sented the  planes  of  least  resistance  to  the  mineral  solutions, 
with  the  result  that  the  latter  has,  in  many  instances,  com- 

pletely j>enetrated  the  older  slates,  depositing,  in  parallel 
folia,  strings,  and  lenticles,  crystalline  aggregates  of  felspar 
and  quartz,  giving  the  slates  a  granular  or  gneissic  appear- 

ance. These  lines  of  intrusive  deposition  may  be  almost 
microscopic  in  their  fineness,  or  they  may  swell  into  lenticu- 

lar aggregates  of  large  size,  causing  the  slaty  laminae  to  curve 
around  them.  As  a  rule,  tlie  pegmatitic  material  follows  the 
cleavage  planes,  but  at  times  it  breaks  across  the  cleavage 
and  ])rof]iices  a  tangential  deposition.  The  gradual  passage 
of  these  impregnated  slates  into  a  highly  developed  and  char- 

acteristic augen-gneiss  can  be  followed.  At  Aldgate  and  dis- 
trict we  have  examples  of  the  former  tyjDe,  and  at  Barossa 

we  have  examples  of  the  latter.  No  evidence  could  be 
clearer  that  gneiss,  in  some  of  its  forms  at  least,  can  be  de- 

veloped under  the  conditions  just  described. 

Van  Hise,  in  his  great  work  on  metamorphism,"^  lucidly 
discusses  the  origin  and  phases  of  pegmatization.  He  con- 

cludes that  pegmatites  are  formed  in  the  latter  stages  of  ig- 
neous intrusions,  when  the  liquid  rock  becomes  increasingly 

aqueous,  and  gradually  passes  into  a  hot-water  solution.  He 
states: — "From  the  water  solutions  true  cementation  takes 
place ;  from  the  rock  solutions,  true  injection.  Pegmatiza- 

tion comprises  these  and  the  intermediate  processes.  It  is 

not  to"  be  expected  that  under  great  pressure  and  at  high  tem- 
peratures there  is  any  sharp  line  of  demarcation  betv/een  the 

procasses  of  aqueous  cementation  and  igneous  injection. 
At  the  surface  it  is  usually  easy  to  sharply 
separate  aqueous  from  igneous  action,  but  deeper 
within  the  earth  even  the  strongest  rocks  are  latently 
plastic.  At  great  pressure  heated  waters  must  have 
power  to  absorb  a  quantity  of  material  far  beyond  that  at  the 

*  A  Treati«=e  on  Metarnorpliisni,  F.S.  Geo.  Sur.  Monoo;.  xlvii., 
p.  720. 
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surfaco  of  the  oartli.  Tnily  li(|iii(l  rock  is  liiL^ily  iiiipregnat.od 
with  water.  It,  tlierofore,  is  })r()l)al)le  that  at  cf»nsi(lc'vahlo 
depths  we  have,  on  the  one  liand.  material  wliich  all  would  rail 
water  sohition,  and  on  the  other  hand  niati'rial  wliicli  all  wcmld 
call  liquid  rock,  with  no  sharp  division-lint'  between  the  two. 
If  this  be  so,  there  are  all  stages  of  gradation  between  true 
igneous  injection  and  aqueous  cementation,  and  all  the  vari- 

ous phases  of  pegmatization  may  thus  be  fully  explained."* 
It  is  an  interesting  circumstance  that  Van  flise  and 

others  have  observed  in  the  United  States  a  sehistose  im- 

pregnation which  appears  to  be  precisely  similai-  to  that  which 
is  exhibited  in  the  Pre-Cambrian  slates  of  Soutii Australia.  He 

says :  — "This  phase  of  pegmatization  [the  aqueo-igneous  |  is 
most  extensive  and  best  illustrated  by  rocks  in  which  there  is 
a  gneissic  or  schistic  structure,  S'ince  cleavage  furnishes  2)lane,s 
of  weakness  which  are  readily  taken  advantage  of  by  the  ig- 

neous rocks.  .  .  .  Parallel  to  the  folia  are  innumerable 

cementation-injection  bands  of  lighter  colour.  These  bands 
vary  from  those  as  thin  as  leaflets,  being  perhaps  but  a  single 
row  of  crystals,  to  those  of  considerable  width.  There  may  be 
many  such  bands  within  tlie  space  of  a  centimetre,  or  a  single 
one  may  be  many  metres  across.  Frequently  parts  of  the  in- 

jected material  are  in  dike-like  masses  of  varying  size,  which 
cut  the  schistosity  at  various  a.ngies.  At  numberless  places 
the  leaf-like  bands  of  ])egmatitic-]ooking  material  parallel  to 
the  schistosity  are  found  to  be  connected  directly  with  the  dike- 

like masses  cutting  the  schistosity."  I 
The  final  stage  of  this  aqueo-igiieous  process  is  when  the 

liquid  residuum  is  distinctively  a  water  solution,  and  is  an  agent 
of  simple  cementation,  penetrating  fissures  and  cavities  caused 
by  mechanical  strain  and  porous  beds,  depositing  quartz 
either  diffused  or  in  veins.  No  better  illustration  of  this  class 

of  hydrothermal  action  could  be  had  than  occurs  in  the  inti- 
mately reticulating  veins  of  quartz,  which  penetrate  the  slates 

bordering  the  pegmatized  areas  of  Aldgate.  The  weathering 
of  the  slate  has  freed  the  quartz  from  the  matrix,  strewing 
the  ground  Mdth  the  scattered  fragments,  and  in  bare  places 
giving  the  resemblance  to  a  light  cover  of  snow. 

As  accessory  minerals  in  the  pegmatized  rock,  the  most 
prevalent  are  ilmenite  and  tourmaline.  Both  crccur  as  in- 

clusions of  quartz.  The  ilmenite  is  in  grains  and  plates,  some- 
times in  considerable  quantity.  Tourmaline  occurs,  for  the 

most  part,  as  long  acicular  crystals  of  black  colour.  These 

*A  Treatise  on  ]\Ietamoi  phism .  T'.S.  Geo.  Snr.  Monog.  xlvii., p.  723. 
I  Ihid.,  p.  725 
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are  sometimes  developed  along  certain  planes  in  the  slates, 
and  still  more  commonly  in  vein  quartz.  If  the  vein  is  nar- 

row, the  rod-like  prisms  of  tourmaline,  mixed  with  quartz, 
cross  the  vein  at  right  angles  to  the  rock  walls.  When  the 
vein  reaches  a  thickness  of  a  few  inches  the  tourmaline  be- 

comes zonal,  on  either  side  of  the  quartz  vein,  exhibiting 
parallel  dark  bands,  half  an  inch  to  an  inch  in  thickness, 
which,  when  closely  examined,  is  seen  to  consist  of  very  fine 
bundles  of  tourmaline  neeales.  Another  mode  of  its  occur- 

rence is  in  larger  prismatic  crystals,  in  quartz,  under  an 
arrangement  similar  to  that  of  graphic  granite,  the  tourma- 

line taking  the  place  of  the  felsDar ;  whilst  the  strongly  con- 
trasted colours  of  the  two  minerals  make  a  very  striking  effect 

when  viewed  in  transverse  section.  Other  accessories  are  beryls 
(yellow  and  blue),  which  are  very  common  in  the  Mount 
Crawford  district ;  garnets,  chiastolite,  etc. 

XI. — General  Considerations. 

Information,  at  present,  is  too  limited  to  attempt  a  full 
explanation  of  the  great  earth  movements  which  built  up 
the  Mount  Lofty  and  associated  ranges.  A  few  steps  in 
advance,  however,  have  been  taken.  The  base  of  the  Cam- 

brian series  has  been  determined,  and  the  stratigraphical 
order  of  this  very  thick  set  of  beds  (so  far  as  the  central  and 
western  districts  are  concerned)  is  now  fairly  well  understood. 
The  eastern  side  of  the  ranges,  with  its  highly  metamorphosed 
rocks,  presents  greater  difficulties,  and  these  await  solution.  A 
few  facts  that  will  assist  in  reaching  some  generalizations  may 
be  mentioned. 

It  is  clear  that  prior  to  the  movement  towards  elevation  the 
base  of  the  Cambrians  had  become  depressed  to  a  ̂ reat  depth. 
This  is  made  evident  by  the  great  thickness  of  the  superin- 

cumbent beds  and  also  by  the  metamorphosed  condition  of 
the  beds,  which  must  have  sunk  to  such  a  depth.  It  has 
already  been  stated  that  pegmatite  veins  penetrate  the  Cam- 

brian grits  in  the  Barossa  district.  They  are  not  so  nume- 
rous or  on  so  great  a  scale  as  those  which  intersect  the  Pre- 

Cambrian  of  the  same  and  other  districts,  but  their  occur- 
rence in  the  lower  Cambrian  beHs  is  an  important  point  of  evi- 

dence. In  the  few  examples  of  such  intrusive  dikes,  noticed 
at  Barossa,  there  was  proof  of  inter-action  between  the  rock 
mass  and  the  intrusive  dike.  The  latter,  along  either  margin 
for  the  thickness  of  about  an  inch,  showed  a  modification  of 
crystalline  structure  as  a  selvage,  approaching  the 
comb-vein  structure  where  the  crystallization  is 
developed  at  right  angles  to  the  retaining  wall. 
From      the    difficulty    in    distinguishing    arkose  clastic 
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material  from  thin  intiusivo  veins,  it  is  (|uitc  possible 
that  the  latter  may  exist  in  parts  of  the  l)asal  grits  in  a  form 
almost  indistinoiiishable  to  the  eye.  1  was  partieularly  struck 
with  such  a  possibility  when  examining  the  coarse  felspathic 
grits  which  rest  immediately  on  the  Pre-Cambrian  beds  near 
Melrose's,  Aldgate.  My  friend  and  colleague,  Mr.  Mawson, 
B.Sc,  discovered  a  pegmatite  vein  penetrating  the  Cambrian 
glacial  till  of  Sturt  Valley,  which  is  at  a  considerably  higher 
geological  horizon  than  the  basal  grits. 

There  is  thus  sufficient  evidence  to  show  that  there  was, 
to  a  limited  extent,  contemporaneous  pegmatization  of  both 
the  Pre-Cambrian  and  the  lover  Cambrian,  and  was  probably 
coincident  with  the  maximum  depression  of  the  Cambrian 
series.  If  the  Mount  Lofty  area  received  the  full  thickness 
of  the  Cambrian  beds,  as  developed  to  the  north  of  Adelaide, 
the  depth  to  which  they  must  have  sunk  during  the  period 
of  their  deposition  must  have  equalled,  if  not  exceeded,  20,000 
feet,  which  would  bring  them  well  within  the  zone  of  meta- 
morphic  action. 

The  Mount  Lofty  Ranges,  through  a  breadth  of  from 
20  to  30  miles,  exhibit  anticlinoria  on  a  large  scale, 
but,  through  excessive  denudation,  the  primitive  foldings  are 
truncated,  and  often  obscure.  The  main  axis  of  the  uplift  cor- 

responds, roughly,  with  the  centre  of  the  highlands,  although 
the  Archaean  core  often  occupies  a  less  elevation  than  the 
superincumbent  beds.  From  this  ridge  of  elevation  the  beds, 
on  the  whole,  dip  away  westwards  and  eastwards.  A  consider- 

ation of  the  causes  which  brought  about  the  elevatory  move- 
ment must  be  deferred  until  the  eastern  side  of  the  ranges 

has  been  studied,  and  more  particularly  the  great  igneous 
belt  which  skirts  the  highlands  of  South  Australia  on  their 
eastern  and  southern  sides.  It  is,  however,  certain  that  the 
great  earth-push  came  from  the  east,  which  determined  the 
main  north  and  south  direction  of  the  major  folds — that  is, 
the  main  folding  has  occurred  at  right  angles  to  the  folding 
forces,  and  has  produced  endless  small  overlaps  and  thrusts 
towards  the  west.  There  was  also  a  nip  between  north  and 
south,  which  contracted  the  area  along  the  strike  and  diverted 
the  main  folds  into  a  more  or  less  tangential  C'.irection.  This 
duplex  system  of  crush  has  caused  the  beds,  in  many  places, 
to  roll  in  all  directions,  giving  rise  to  a  periclinal  dip,  pro- 

ducing either  domes  or  saucer-shaped  depressions.  This  fea- 
ture is  still  more  markedly  developed  in  the  Flinders  Ranges. 

Small  slips  and  overthrusts  frequently  occur  on  the  line  of 
strike,  and  are  well  seen  on  the  beach  between  Brighton  and 
Cape  Jervis,  where  the  sea  has  cut  a  floor  of  marine  denuda- 
tion. 
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The  Mount  I^ofty  ridge  is  in  a  condition  of  relatively 
rapid  waste.  The  felspathic  quartzites,  of  which  it  is  largely 
composed,  are  greatly  decomposed  and  hut  slightly  cemented. 
When  the  mechanical  action  of  running  water  is  brought  to 
bear  on  this  material  it  is  rapidly  eroaed.  The  clearing  of 
scrub-lands  and  the  cultivation  of  steep  slopes  are  important 
contributory  factors  in  producing  this  result.  As  the  inco- 

herent material  is  carried  away  by  rain  and  rivers,  the  sili- 
ceous outcrops  will  become  more  prominent,  and  the  valleys, 

following  the  direction  of  the  more  friab?e  material,  will  be- 
come widened  and  deepened.  In  certain  places  this  rapid 

denudation  m.ay  have  a  disastrous  effect  on  the  productiveness 
of  the  gullies,  and  an  economic  foresight  suggests  that  every 
effort  should  be  exercised  to  conserve  the  soil  in  such  situ- 

ations where,  by  baring  and  loosening  the  ground  under  cul- 
tivation, it  is  liable  to  waste  to  an  excessive  degree. 

EXPLANATION  OF  PLATE  XII. 

Fig.  1.  Diagranimatic  se<3tion  of  the  LoAwr  Cambrian  be<l8 
from  the  River  Torrens  to  the  sea — about  15  miles. 

Fig.  2.  Diagrammatic  section,  from  Mount  Lofty  to  Aldgate, 
to  ilhistrate  how  the  Lower  Limestone  may  be  prevented  from 
outcropping  at  the  surface.  Two  parallel  trough  faults  are  shown 
in  the  section,  by  ̂ A'hich  the  beds  are  thrown  <lown  to  the  easst, and  thereby  cut  off  tlie  limestone. 

Fig.  3.  Diagrammatic  section,  in  which  another  ex])lanation 
foj"  the  absence  of  the  limestone  at  the  isurface  is  given,  as  alter- 

native to  the  former.  The  section  shows  a  noiTnal  fault,  which 
ihade<>  in  the  direction  of  the  dip  of  the  beds.  By  this  move- 

ment isome  beds  slide  do^vl^  the  fault-plane,  and  are  thereby  eut 
oft  from  the  surface. 
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Further  Notes  on  Australian  Coleoptera.  with 
Descriptions  of  New  Genera  and  Species. 

By  the  Rev.  T.  Blackburn,  B.A. 

[Read  October  2,  1906. J 
XXXVl. 

LAMELLICORNKj-. 
COPRIDES. 

Onthophagus. 

O.  Mdcltiiyi,  Blackb.  1  have  received  from  Mr.  R!  C.  L. 
Perkins  a  number  of  specimens  from  North  Queensland,  which 
1  cannot  venture  definitely  to  pronounce  specifically  distinct 
from  O.  Mdcltayi,  although  tiiey  present  some  differences. 
They  are  of  darker  colour  (dark  piceous),  with  the  apex  and 
the  hinder  paiiy  of  the  lateral  margins  of  the  elytra  red.  This 
colouring  points  to  the  probability  that  the  unique  type  of 
0.  Maclenyi  is  immature,  its  colour  being  dark  red  brown, 
with  a  traceable  indication  of  still  lighter  colouring  of  the 
sides  and  apex  of  the  elytra.  The  eyes  are  a  little  less  dis- 

tinctly granulate  in  the  type  (which  again  may  result  from 
immaturity),  so  that  these  recently  acquired  specimens  do  not 
fall  so  evidently  as  the  type  into  the  aggregate  cliaracterized 
in  my  tabulation  (Tr.R.S.S. A.,  1903,  p.  270)  as  having  thv 

eyes  'scarcely  visibly  facetted  on  their  surface,"  although  they 
certainly  could  not  be  referred  to  the  other  aggregate  (of 

species  having  the  eyes  ''conspicuously  facetted").  On  the 
whole,  I  believe  them  to  be  0.  Macleayi.  Among  the  Queens- 

land specimens  there  is  one  male,  all  the  rest  (and  also,  con- 
trary to  my  previous  opinion,  the  type,  assuming  identity  > 

being  females.  The  male  prothorax  is  much  more  massive 
than  the  female,  with  its  front  strongly  and  vertically  decliv- 

ous, the  slight  protuberances  of  the  female  notably  exagge- 
rated, and  the  puncturation  of  the  dorsal  surface  finer  and 

less  close.  The  male  clypeus  is  more  elongated  and  narrowed 
in  front,  with  its  front  almost  evenly  rounded.  The  sexual 
difference  of  the  front  tibiae  is  almost  nil.  The  Queensland 

specimens  vary  considerably  in  size  (long.,  3-4  l.V  and  in  some 
of  them  the  pronotum  has  a  slight  coppery  gloss.  The  head 
of  the  male  is  unarmed. 

O.  h/p?/sf2(Irffi/s,  Fab.  By  some  oversight  I  misplaced  this 
species  in  tabulating  the  Onfhnphac/i  of  Australia 
(Tr.R.S.S. A.,  1903).  I  placed  it  among  the  species  having  the 
base  of  the  pronotum  without  any  raised  or  de])ressed  mar- 
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gin,  whereas  it  should  stand  among  those  having  a  fine  raised 
margin  along  the  base  (Group  V.),  where  its  place  will  be  be- 

side, Zietzi,  Blackb.,  and  nitidior,  Blackb.  (page  271),  from 
both  of  which  it  differs  by  the  presence  of  a  humeral  red  spot 
on  each  elytron.  The  punctures  of  its  elytra!  interstices  are 
notably  stronger  than  those  of  0.  Zietzi,  and  much  less  coarse 
than  those  of  0.  nitidior. 

SERICIDES. 

DiPHUCEPHALA. 

This  extensive  genus,  no  doubt  on  account  of  its  species 
being  for  the  most  part  of  brilliant  colourings,  and  many  of 
them  very  abundant,  contains  numerous  species  whose  so- 
called  descriptions  are  scarcely  worthy  of  being  called  descrip- 

tions at  all.  Consequently  a  really  reliable  monograph  of  its 
species  is  practically  unattainable.  On  this  ground,  I  have 
always  hitherto  omitted  it  when  dealing  with  allied  genera. 
As,  however,  the  types  are  so  scattered  over  the  world  that 
it  is  not  likely  one  author  can  be  in  a  much  better  position 
than  another  for  solving  the  many  enigmas  of  the  genus, 
only  prospect  of  eventually  reducing  it  to  order  seems  to  lie 
in  someone  making  the  best  attempt  he  can  at  a  revision  of  its 
contents,  and  so  giving  an  opportunity  for  those  who  have 
access  to  individual  types  in  isolated  collections  to  confirm  or 
correct  with  authority  his  identifications.  It  is  with  this  idea 
that  I  offer  the  following  notes  on  the  genus,  and  T  hope  to 
be  able  at  least  to  render  it  possible  to  identify  the  insects 
to  which  the  specific  names  are  applied  in  a  memoir  that,  if 
in  places  needing  correction,  at  any  rate  discusses  all  the 
existing  names  in  a  connected  series.  I  have  had  the  advan- 

tage of  examining  nearly  all  the  types  of  Sir  W.  Macleay's 
species,  and  some  of  his  identifications  of  species  described  in 
Europe,  and  therefore  probably  have  at  command  as  much 
profitable  material  for  the  work  as  anyone  else  could  have. 

The  species  of  Biijlmrejihala  have  been  described  under 
56  names,  the  earliest  description  being.  I  think,  that  of  D. 
cohfspidoides,  Schonh.,  published  about  the  year  1806.  The 
only  treatises  that  I  know  dealing  with  the  species  collec- 

tively are  those  of  Mr.  G.  R.  Waterhouse  (A.D.  1835),  dealing 
with  16  species,  and  Sir  W.  Macleay  (A.D.  1886)  dealing  with 
43  species.  The  former  of  those  treatises  is,  of  course,  obso- 

lete, and  the  latter  merely  gives  descriptions  (many  of  them 
very  insufficient)  of  the  species  known  to  the  author,  and 
which  are  divided  into  five  e^roups,  but  not  further  classified. 
Burmeister,  it  is  true,  in  1855,  included  a  synopsis  of  the 

genus  in  his  ''Handbuch  der  Entomologie,"  but  it  contained 
only  a  slight  grouping  of  the  species,  and  was  little  more  than 
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a  repetition  of  Waterliouso,  vvitli  tlie  addition  of  three  new 
species.  Other  authors  only  catalogued  the  species  or  do- 
scribed  new  ones.  No  table  has  been  published  to  indicate 
the  distinctive  characters. 

Of  the  56  names  referred  to  above,  11  aro  placed  in  Ma» 

ters's  Catalogue,  which  is,  I  believe,  the  latest  catalogue  of  the 
Australian  JJiph  uce pJinlcf^,  as  mere  synonyms.  The  following 
of  them  I  propose  to  assume  to  be  correctlv  treated  in  that 
catalogue,  although  in  most  instances  their  determination 
(largely  traditional)  is  very  unlikely  to  be  founded  on  exami- 

nation of  types,  and,  if  that  is  the  case,  is  little  more  than 
guesswork,  owing  to  the  insufficient  nature  of  the  descriptions, 
But  since  they  have  been  assigned  to  certain  species  as  syno- 

nyms, no  end  would  be  served  by  changing  the  assignment 
through  a  different  guess.  I  propose,  therefore,  to  let  the 
following  synonymy  stand  pending  substantial  reasons  for 
changing  it :  — 

D.  foveolata,  'Boisd.  —  aiirulenta,  Kirby. 
D.  lineatocoUis,  Boisd.  =  colaspldoides,  Macl.  (?  Gyll.). 
D.  splendens,  W.  S.  Msicl  =  colaspu/o/de.'^,  Macl.  (?  Gyll.). 

D.  acanthopus,  'Boisd.  =  furcata,  Guer. 
B.  pilistrl^ifa,  Wsiterh.  ̂ lineata,  Boisd. 
D.  ccnea,  Sturm^  ruyosa,  Boisd. 
D.  viridis,  Sturm  =  S6'/'/cf«,  Kirby. 
D.  pusllla,  WsLterh.  —  smafrifydula,  Boisd. 

The  following  synonymy  of  Masters'  Catalogue  must  not be  allowed  to  stand  :  — 
D.  pygnuya,  Waterh.  =  fid gi da,  Boisd. 

[Waterhouse's  description  applies  to  a  very  distinct  and 
easily  recognizable  species.  BoisduvaFs  is  quite  worthless, 
founded  on  a  specimen  which  had  lost  its  legs,  and  is  in- 

capable of  confident  identification  with  any  insect.] 
B.  Hopei,  Waterh.  =  furcata,  Guer. 

[Waterhouse's  description  applies  well  to  a  very  distinct 
species.  Guerin's  description  (Voy.  Coquille,  vol.  ii,  1830. 
p.  89),  though  very  lengtny,  cannot  be  definitely  associated 
with  the  insect  which  Waterhouse  described,  because  it  omits 
reference  to  an  important  sexual  character  which  Waterhouse 
correctly  indicated  in  his  species ;  it,  however,  applies  very  well 
to  an  insect  closely  allied  to  Hopel,  and  the  only  objection  to 
regarding  it  as  referring  to  that  insect  is  its  citing  Port  Jack- 

son (instead  of  Western  Australia)  as  the  habitat.  I  take  it 

that  Guerin's  habitat  is  erroneous,  and  I  regard  Hopei  and 
furcata  as  two  good  species.  It  is  to  be  noted  that  Water- 
house  (Tr.  Ent.  Soc,  I.,  1836,  p.  219)  mentions  a  B.  furcata, 

Guer.,  for  which  he  gives  the  reference,  "Griff.  Cuv.  Insecta, 
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I.  p.  483,"  of  Avhicli  he  gives  a  short  diagnosis,  adding  his 
opinion  that  it  is  not  a  Di'phuceyliala.  I  have  not  the  work 
he  refers  to,  but  have  no  doubt  Waterhouse's  opinion  is  cor- 

rect. The  insect  of  which  he  furnishes  the  diagnosis  is  clearly, 
however,  not  that  which  Guerin  described  in  Voy.  Coquille.] 

79.  S'pencei,  Waterh.  = /v/(/o.s«,  Boisd. 

[Here  again  Waterhouse's  description  can  be  confidently 
identified  with  a  familiar  species;  but  Boisduval's  rugosa 
might  be  any  one  of  several  Diphucepliahv.  1  think  that  I 
know  rugosa,  Boisd.,  from  its  being  a  common  species  near 
Sydney,  and  one  of  those  that  fit  the  description,  and  there- 

fore I  propose  to  retain  the  name  and  treat  Spencei,  and 
rugosa  as  two  good  species.  And  here  I  may  remark  that 
Waterhouse  himself  seems  to  have  confused  the  two  species, 
since  he  states  in  a  footnote  to  the  description  of  Spencei  that 
after  writing  it  he  had  observed  the  female  of  that  insect 
to  differ  from  the  male  by  the  front  angles  of  the  prothorax 
not  being  produced.  The  female  in  question  was  no  doubt 
a  specimen  of  the  insect  that  I  take  to  be  rugosa,  Boisd.  I 
have  both  sexes  of  both  species  before  me,  and  do  not  find 
that  there  is  any  sexual  difference  in  the  front  angles  of  the 
prothorax.  This  confusion  of  Spencei  and  riiffosa  no  doubt  is 

what  accounts  for  Waterhouse's  memoir  not  containing  the 
description  of  so  common  a  species  as  that  which  I  have  called 
rugosa,  Boisd.] 

Of  species  more  recently  described  I  find  that  D.  lati- 
collis,  Lea  (which  I  have  received  from  its  author),  is  evi- 

dently the  species  that  Waterhouse  described  as  Spencei;  and 
an  examination  of  the  presumable  type  of  D.  prasina,  Macl. 
(in  the  Macleay  Museum),  has  satisfied  me  that  it  is  the  in- 

sect which  I  described  as  D.  Kershawi,  Macleay's  being  the older  name. 

I  have  now  indicated  as  synonyms  10  of  56  names  that 
have  been  used  for  Di'phurephahr.  Of  the  remaining  46  I 
have  been  able  to  identify,  with  more  or  less  confidence,  and 
tabulate  the  characters  of,  35  of  the  species  that  they  repre- 

sent, and  I  furnish  below  descriptions  of  6  new  species,  bring- 
ing the  total  to  41  species.  There  are  thus  left  11  names  to 

be  accounted  for,  on  which  I  make  the  following  notes.  To 
prepare  these  notes  I  have  visited  the  Sydney  Museums,  and 
have  there  examined  the  specimens  bearing  the  names  that 
Macleay  used  for  Biphuceplialce,  but,  unfortunately,  with  not 
very  satisfactory  results,  as  there  is  in  very  few  instances  any 
mark  to  indicate  the  actual  type.  In  some  cases  specimens  of 
more  than  one  species  bear  the  same  name,  and  in  one  in- 

stance the  presumable  type  differs  widely  in  colouring  from 
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the  description.  1  place  iUv  iiaines  now  to  be  treat rd  of  in 
alphabetical  order  :  — 

JJ.  azurcipcnnis,  Macl.  The  presumable  type  (in  the  Mac- 
leay  Miiseumj  does  not  seem  to  me  to  diiler  from  /J.  py/c/iclla, 
Waterh.    It  is  a  female. 

/J.  C((ru/(((,  Macl.  I^yp'^'  presumably  in  the  Brisbane 
Museum,  which  I  have  not  visited.  The  description  would  lit 
several  species. 

JJ.  ctf'pr(((,  Macl.  The  presumable  type  (in  the  Macleay 
Museum)  appears  to  me  D.  ruyosa,  Boisd.,  var. 

D.  fulgida,  Boisd.  The  description  cannot  be  identified 
with  any  particular  species. 

D.  hirtipennis,  Macl.  Type  presumably  in  the  Brisbane 

"Museum.  The  description  does  not  enable  me  to  place  the 
species  in  my  tabulation ;  but  I  think  it  is  a  good  species  which 
I  have  not  seen. 

D.  humeraiis,  Macl.  The  presumable  type  (in  the  Macleay 
Museum)  appears  to  me  to  be  D.  rugosa,  Boisd.,  var. 

D.  lafipennis,  Macl.  Type  presumably  in  the  Brisbane 
Museum.  The  description  contains  no  definite  information 
as  to  whether  the  longitudinal  sulcus  of  the  pronotum  is 

divided  in  its  basal  part.  If  it  be  not  divided,  latipenn  'ts  is probably  near  Mastcrsi,  Macl.  ;  if  it  is  divided,  the  species  will 
stand  in  my  tabulation  near  parvula,  Waterh. 

D.  lateralis,  Macl.  I  can  find  no  difference,  except  a 
little  in  colour,  between  the  presumable  type  (in  the  Macleay 
Museum)  and  the  species  which  stands  in  the  same  Museum 

»     (correctly,  I  have  no  doubt)  as  D.  pyr/mcm,  Waterh. 
D.  ohscura,  Macl.  The  presumable  type  in  the  Macleay 

Museum  does  not  appear  to  differ,  except  in  colour,  from  that 
of  D.  nitidicollis,  Macl.  The  only  definite  distinction  that  the 
description  indicates  consists  in  the  greater  length  of  the 
lateral  fovege  of  the  pronotum  in  ohscura;  but  I  do  not  find 
this  a  reliable  character,  except  in  a  few  instances  of  very 
peculiar  lateral  fovese.  The  length  of  these  foveas  varies  some- 

what within  the  limits  of  a  species,  and  also  appears  different 
from  different  points  of  view. 

D.  puhiventris,  Burm.  The  description  of  this  species  is 
very  defective,  and  is  founded  on  a  female  example.  I  am 
fairly  confident,  however,  that  the  insect  it  represents  D. 
rugosa.  Boisd.  Macleay  makes  the  name  a  synonym  of  colas- 
pidoides,  Macl.  (?Gyll.),  but,  m^er  alia  m.ulta^  the  size  that 
Burmeister  assigns  is  much  too  small  for  that  identification. 
According  to  Burmeister,  D.  rugosa,  Boisd.,  is  a  synonym  of 
D.  aurulenta,  Kirby ;  but  the  latter  is  one  of  the  species  that 
even  the  vague  description  of  D.  rugosa  cannot  be  made  to  fit. 
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D.  Waterhousei,  Burm.  Macleay  says  that  he  has  never 
seen  this  species.  Neither  have  I  seen  any  species  that  fits 
the  description.  Burmeister  says  that  the  form  of  its  front 
tibise  is  very  remarkable,  but  the  description  of  the  tibiae  that 
follows  does  not  specify  any  character  that  is  not  found  in 
other  species. 

I  now  add  notes  on  a  few  species  which  seem  to  call  for 
special  remark. 

B.  pulchella,  Waterh.  The  female  of  this  species  is  stat- 
ed by  Blanchard  to  have  mucronate  elytra.  This  is  incor- 

rect. Probably  Blanchard  had  before  him  the  female  of  the 
species  which  Macleay  subsequently  named  Barnardi. 

D.  'pusilla,  Waterh.  I  have  not  been  able  to  identify  this 
species.  Its  author  says  that  it  is  unique  in  the  Macleay 
Museum,  but  I  have  failed  to  find  it  there.  The  description 
does  not  mention  any  very  salient  character  by  which  the  in- 

sect would  be  easily  recognized.  Waterhouse  says  that  its 
allies  are  D.  parvula  and  D.  Spencei — two  species  that  cer- 

tainly are  not  closely  allied,  infer  se,  among  the  many  Diphu- 
cephalce,  now  known. 

D.  smaragdida,  Burm.  It  is  possible  (but  only  possible) 
that  Macleay  may  be  right  in  making  pusdla,  Waterh.,  a 
synonym  of  this  species.  It  is  most  improbable  that  he  had 
seen  the  type  of  D.  smaragdida,  and  the  description  of  that 
species  would  fit  almost  any  Diphucephala.  I  have  used  Bois- 

duval's  name  for  a  species  which  will,  I  think,  be  recognizable 
by  the  characters  indicated  in  my  tabulation,  because  that 

species,  being  one  of  the  many  that  Boisduval's  quasi-descrip- 
tion  fits,  was  taken  at  no  great  distance  from  Paramatta  (the 
hahitat  cited  for  smaragdula),  and  under  those  circumstances 
it  seems  hardly  safe  to  describe  it  as  a  new  species. 

The  following  tabulation  shows  the  characters  by  which 
the  Diphucephalce  known  to  me  may  be  distinguished:  — 
A.  Legs  red. 

B.  Longitudinal    sulcus    of  pronotnm 
even  and  narrow  (in  some  species 
subobsolete). 

C.  Punctnration    of    pronotnm  very 
fine  and  close  (confluent). 

D.  Size  large  (4  L  or  more)   sericea,  Kirhy 
»     DD.  Size  small  (less  than  3  1.)  ... 

E.  Scutelhim  not  punctured     ...    pubescens,  Mad. 
EE.  Scutellum  punctured         ...    puberula,  Blachh. 

CC.  Puncturation   of   pronotum  not as  C. 

p    Base  of  elytra  widely  testaceous    pulcherrima,  Blarkh. DD.  Base  of  elytra  not  testaceous 
E.  Lateral     margins    of  elytra 

strongly  dentate  in  the  middle 
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EE.  Lateral  luaigins  of  olytra  at 
most  I'eobly  angular  in  the middle 

F.  Sc'iili)turo    of    olytra  obso- 
lete around  the  apex 

FF.  Sculpture    of    elytra  uni- 
form, or  nearly  so  ... 

BB.  Longitudinal    sulcus   of  pronotum 
very  wide   and   deep ;    lateral  sulci 
large    and    approxinuiting    to  each 
other. 

C.  Pubescence  of  elytra  not  running 
in  conspicuous  vittse. 
D.  Size  very  large  (5  1.) 
DD.  Size  much  smaller  (41.  or  less) 

OC.  Pubescence  of  elytra  running  in 
conspicuous  vittte. 

D    Elytra  very  coarsely  punctulate ; 
red  with  greenish  gloss 

DD.  Elytra  less   coarsely  punctu- 
late, green 

BBB.  Longitudinal  sulcus  of  pronotum 
double  at  base  ... 

AA.  Legs  metallic,  and  of  dark  colour. 
B.  Elytra  red   
BB.  Elytra  metallic. 

C.  Longitudinal   sulcus  of  pronotum 
not  double  in  hind  part. 

D.  Front  tibice  unarmed  externally 
above  apical  process. 

E,  Inner     margins     of  clypeal 
emargination  parallel  or  sub- 
parallel     in     male.  Elytral 
punctures  deep    and  well-de- fined. 

F.  Pronotum  somewhat  strong- 
ly and  less  finely  punctured 

FF.  Pronotum  very  finely  and 
feebly  punctulate. 

G.  Pygidium  of  female  with 
a  large,  deep  impression 

GG.  Pygidium  of  female  even 
EE.  Inner    margins    of  clypeal 

emargination     strongly  di- 
verging in  male.  Elytral 

punctures    feebler    and  less 
defined 

DD.  Front  tibiae  with  an  external 
tooth  above  the  apical  process. 

*Fj.  Pronotum    with  longitudinal 
sulcus    narrow^  continuous, 
and  even. 

F.  Inner   apical   spur  of  male 
hind  tibia  small,  like  that 
of  intermediate  tibia ;  fe- 

male pygidium  not  having 
an  elevated  flat  area. 

ignota, 
nitens, 

ruiipi 

Mad. 

\  \  (iterh. 

spreta,  Blackh. 
nitidicoUis,  Maci 

richmondia,  Mad. 

lineata,  Boisd. 

minima,  Mad. 

castanoptera,  Waterh. 

beryllina,  Burm. 

Hopei,  Waterh. 
furcata,  Guer. 

Masters!,  Mad. 

*  D.  Carteri,  Blackb.  (placed  under  EE),  is  somewhat  inter, mediate  between  the  two  aggregates. 
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G.  Inner  margins  of  clypeal 
emargination  of  male 
qnite  parallel,  or  even  ap- 
l^roximating  towards 
apex. H.  Elytral  puncturation 

seriate.  lightly  im- 
pressed, and  not  very 

close 
HH.  Elytral  puncturation 

very  close,  strongly  im- 
presssed,    and  scarcely 
seriate  ... 

GG.  Inner  margins  of  clypeal 
emargination  evidently 
diverging  in  male 

FF.  Inner  apical  spur  of  male 
hind   tibia  very   long;  fe- 

male pygidium    bearing  a 
flat  elevated  area  ... 

EE.  Dorsal    sulcus   of  pronotum 
very  different   in   front  and 
hind    parts,    or    very  wide 
throughout. 

F.  Front   angles   of  pronotum 
dentate,      well  separated 
from  the  head. 

G.  Scutellum   not   both  very 
flat,     and     closely  and 
finely  asperate. 

H.  The    lateral   edging  of 
the    elytra    does  not 
quite  reach    the  base. 
Size  very  large  (more 
than  4  1.). 

I.  Middle  of  lateral  mar- 
gins of  p  roth  or  ax 

strongly  dentiform 
II.  Middle'  of  lateral margins  of  prothorax 

fee])ly  angular 
HH.  Lateral      edging  of 

elytra  normal. 
I.  Punctures    of  prono- 

tum     isolated  and 
well-defined,   for  the 
most  part  including 
a  single  granule. 

J.  Lateral      sulci  of 
pronotum  widely 
separated  from 
longitudinal  sul- 

cus ;  female  elytra 
mucronate 

J  J.  Lateral     sulci  of 
pronotum  nearly 
or  quite  reach  the 
longitudinal  sul- 

cus ;  female  elytra 
normal. 

Childreni,  Waterh 

affinis,  Waterh. 

Edwardsi,  Waterh. 

colaspidoides.  Mad. 
(?GylL) 

elegans,  Blackb. 

laticeps.  Mad. 

Barnardi,  Mad. 
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K.  Traii.sv('is«'ly  iiii- 
prcssod  l)(>liiii(l 
sciitellum  ;  api- 

cal part  of  pyfii- diuin  iiitid,  with 
^)a^sal  pil<)s<«  aica 
triangularly  pio- 
diiced 

1\  K .  Not  having  <'ly- 
tra     and  pygi- 

<liuin  as  "K.'' L.  Hind     part  of 
scutelliim  bear- 

ing    a  deep, 
round  fovea  ... 

LL.  Pygidinm  nor- mal 
II.  Punctures  of  prono- 

tum     feel)l(\,  ill-de- 
fined,   and  generally 

including  .several  rni- 
nut-e  granules. 

J.  Sides      of  elytra 
(viewed    from  the 
side)  quite  straight 

J  J.  Sides     of  elytra 
(viewed    from  tlie 
side)  sinuate. 

K.  Elytral  punctura- 
tion  moderately 
strong    ajid  not 
e  X  c  e  p  t  i  onally 
close. 

L.  Punctii ration  of 
pronotum  (ex- 

cept  fine  close 
asperity)  all 
but  wanting... 

LL.  Larger  punc- 
tures of  prono^ 

tum  quite  dis- tinct. 
M.  Brilliantly 

nitid  ;  longi- 
tudinal sul- 

cus  of  pro- 
n   o  t  u  m 
forming  a 

large  sub- 
quadrate  ca- vity in  front 
of  base 

MM.  Much  less 
nitid ;  long- 

itudinal sul- 
cus  of  pro- 

notum smal- ler and  not 
quadrate  ... 

aurolimbat.'i ,  Biaiirh . 

pulohella,  Waierh. 

^^inaragdula,  Boisd/f 

re^'tipennis,  Bhjckh. 

sordida,  Blackh. 

quadratigera ,  Blanch. 

angusticepE.  Mad. 
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KK.  Elytral  piinc- 
turation  excep- 

tionally fine  and close 
(tG.  Scutellnm  very  flat  and 

even,  closely    and  finely 
asperate. 

H.  Elytra      normally  (at 
most)  costate. 

I.  Sculpture  of  head  and 
pronotum  strongly  of 
subareolate  character 

II,  No  distinct  areolse, 
but  only  fine  close 
asperity,  forming 
sculpture  of  head 
and  pronotum 

HH,  Elytra   strongly  cos- tate   
FF.  Front  angles  of  pronotum 

obtuse  and  not  at  all  pro- minent 
CC.  Longitudinal  sulcus  of  pronotum 

doubled  in  basal  part. 
D.  Front  tibite  without  any  exter- 

nal tooth  above  the  apical  pro- 
jection DD.  An  external  tooth  on  front 
tibise  above  the  apical  projec- 
tion. 

E.  Pronotum  more  or  less  nitid, 
its    puncturation    not  very 
close  and  fine. 

F.  The  two  parts  of  the  longi- 
tudinal sulcus  of  pronotum 

separated  by  a  sharp  strong 
ridge  ... 

FF.  The  two  parts  of  the  longi- 
tudinal sulcus  of  pronotum 

separated  by  a  feebly-rais- 
ed obtuse  ridge. 

G.  Elytra  more  closely  and 
less   coarsely  punctulate 

GG.  Elytra     more  coarsely 
and  less  closely  punctu- late 

EE.  Pronotum  subopaque,  owing 
to  the  very  fine  and  close  as- 

perity of  its  surface  ... 

crebra,  Blacfcb, 

Spencei,  Waterh. 

Carteri,  Black b. 

prasina,  Mad. 

rugosa,  Boisd. 

parvula,  Waterh. 

aurulenta,  Kirby 

purpureitansis,  Mad. 

obsoleta,  Mad. 

pygmaea,  Waterh. 
D.  puberula,  sp.  nov.  Minus  nitida ;  viridis,  antennis  clypeo 

pedibusque  testaceo-rufis ;  supra  pube  sat  densa  brevi 
adpressa  fulva  vestita  (hac  in  pygidio  et  in  corpore  sub- 
tus  dilutiori  magis  densa) ;  capita  (ut  pronotum)  confer- 
tim  subtiliter  aspere  punctulato ;  prothorace  sat  trans- 
verso,  supra  longitudinaliter  anguste  leviter  canaliculato, 
sulcis  lateralibus  parvis  (inter  se  remotis),  antice  fortiter 
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angustato.  lalcribus  iiiiuus  arcuatis  ad  iiiediam  partem 
dentato-angiilatis  pone  nicdiuiii  Icviter  sinuatis,  aiigulis 
posticis  siibrcctis  ;  scutcllo  subti liter  ])unctulato  ;  elytris 
confertim  siibtiliter  aspere  punctulatis,  vix  manifeste  cos- 
tulatis ;  tibiis  aiiticis  extus  aiitice  bidentatis. 

Maris  clypeo  sat  producto,  quadrate,  angulatim  emarginato. 
Feminse  clypeo  minus  fortiter  minus  angulatim  emarginato; 

elytris  ad  apicem  baud  mucronatis.    I^ong.,  2h  1.;  lat.  1|  1. 
Closely  allied  to  D.  pubescefis,  MacL,  but  easily  distin- 

guishable by  its  smaller  and  punctulate  scutellum,  and  by  the 
non-mucronate  apex  of  the  elytra  in  the  female.    This  species 
is  confused  in  the  Macleay  collection  with  /J.  puhescens,  MacL, 

but  it  is  the  one  of  the  two  that  does  not  agree  with  Macleay's 
description  of  puhescens. 

N.  Queensland  (Kuranda) ;  taken  by  Mr.  Dodd. 

D.  jjifh'Ii  errii/ia,  sp.  nov.  Mas.  Nitida,  Isetissime  viridis,  an- 
tennis  (clava  nigra  exceptis)  palpis  pedibus  (tarsis  omni- 

bus et  tibiis  posticis  plus  minusve  infuscatis  exceptis)  et 
elytrorum  parte  tertia  basali  (sutura  viridi  excepta)  clare 
testaecis;  capite,  pronoti  lateribus,  pygidio,  et  corpora 
subtus,  setis  minutis  adpressis  testaceo-griseis  densissime 
vestitis;  clypeo  sat  producto,  quadrato,  antice  late  leviter 
emarginato ;  capite  crebre  subaspere  punctulato ;  pro- 
thoraoe  leviter  transverso,  supra  longitudinaliter  anguste 
canaliculato,  transversim  prope  marginem  lateralem 
breviter  sulcato,  antice  fortiter  angustato,  minus  crebre 
(latera  versus  confertim  subaspere)  subfortiter  punctu- 

lato (puncturis  simplicibus),  lateribus  arcuatis  vix  sinua- 
tis pone  medium  angulatis  nec  dentatis,  angulis  posticis 

subrectis  (vix  obtusis) ;  elytris  subseriatim  subrugulose 
fortiter  punctulatis,  costis  manif estis  circiter  4  instructis ; 
tibiis  anticis  extus  antice  bidentatis. 

The  remarkable  colouring  of  this  beautiful  species  sepa- 
rates it  widely  from  all  its  described  congeners.  Long.,  3^  1. ; 

lat.,  If-  1. 
N.  Queensland  (Cairns).    Sent  by  Mr.  French. 

D.  rectipennis,  sp.  nov.  Mas.  Sat  nitida  ;  sat  angusta  ;  elong- 
ata ;  coerula,  purpureo-tincta,  antennis  nigris ;  supra 
parce  subtus  sat  crebre  albido-pubescens ;  capite  crebre 
subtiliter  ruguloso ;  clypeo  lato,  transversim  quadrato, 
antice  reflexo  et  sat  profunde  emarginato ;  prothorace 
minus  transverso,  supra  obscure  subareolato  (areolis 
granula  minuta  nonnulla  includentibus),  sulco  longitu- 
dinali  simplici  sat  profundo  ab  apice  ad  basin  gradatim 
latiori,  sulcis  lateralibus  sat  profundis  supra  baud  plane 
conjunctis,  lateribus  in  medio  dentato-angulatis,  angulis 
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anticis  ieviter  deiitiformibus  posticis  obtuse  rectis;  scu- 
tello  minus  aequali  vix  perspicue  punctulato  :  elytris 
modice  [fere  ut  D.  colaspidoidis,  Macl.  ( ?  Gyll.)]  sculptu- 
ratis,  lateribus  rectis;  tibiis  anticis  extus  antice  modice 

(ut  D.  Edwardsi,  Waierh.),  bidentatis,  intus  baud  pro- 
ductis.    Long.,  3  1. ;  lat.,  1 J  1. 
Remarkable  for  the  straiglitness  of  the  margin  of  the 

elytra,  which  is  more  straight  even  than  that  of  D.  pulcheUa. 
The  present  insect  resembles  pulcliella  in  some  respects,  but  its 
pronotum  is  very  differently  sculptured — the  sculpture  hav- 

ing an  areolated  appearance  after  the  manner  of  that  of  D. 
Spencei,  Waterh.,  and  others — and  the  longitudinal  sulcus 
of  the  pronotum  is  in  the  hind  part  very  much  wider  than 
that  of  pulchella,  and  continues  to  widen  quite  to  the  actual 
hind  margin  of  the  segment.  The  colour  seems  to  change  from 
blue  to  green,  according  to  the  point  of  view  from  which  the 
specimen  is  looked  at.  The  bidentation  of  the  front  tibiae  is 
of  the  character  of  the  same  in  D.  Edwardsi,  rather  than  in 
D.  roJaspidoides. 

Australia;  I  do  not  know  exact  habitat ;  unique  in  my 
collection. 

D.  iiordida,  sp.  nov.  Sat  nitida;  obscure  cuprea  nonnihil  viri- 
dimicans,  vel  aenea,  antennis  palpisque  obscure  ferru- 
gineis;  supra  sat  sparsim  subtus  magis  crebre  albido- 
pubescens;  capite  crebre  subtiliter  punctulato,  puncturis 
nonnullis  majoribus  vix  impressis;  prothorace  sat  trans- 
verso,  supra  sat  obsolete  subareolato  (areolis  granula 
minuta  nonnulla  includentibus),  sulco  longitudinali  sim- 
plici  sat  profundo  ab  apice  ad  basin  gradatim  latiori, 
sulcis  lateralibus  sat  profundis  supra  vix  plane  conjunc- 
tis,  lateribus  in  medio  angulatis  vix  dentatis,  angulis  an- 

ticis manifeste  prominentibus  vix  dentiformibus  posticis 
obtuse  subrectis;  scutello  longitudinaliter  canaliculato, 
postice  nonnihil  impresso,  vix  manifeste  punctulato; 
elytris  modice  [fere  ut  D.  eolaspidoides,  Macl.  ( ?  Gyll.)] 
sculpturatis,  lateribus  sinuatis;  tibiis  anticis  extus  antice 
modice  (ut  B.  Edwardsi ,  Waterh.)  bidentatis,  intus  haud 
productis. 

Maris  clypeo  ut  praecedentis  (7).  recti ijennis^  Blackb.) ;  feminse 

antice  Ieviter  sinuatim  emarginato.    Long.,  2'J-3i  1.  :  lat., 

This  species  stands  unnamed  in  the  Macleay  Museum. 
It  is  of  an  obscure  dingy-copper  or  bronzy  colour,  with  dull 
greenish  reflexions,  the  green  somewhat  more  pronounced  on 
the  under-surface.  It  is  especially  characterized  by  the  ex- 

treme faintness  of  the  quasi-areolation  of  its  pronotum.  It 
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does  not  seom  vi f  v  c'K)soly  ullird  U)  any  other  species  known 
to  nie.    I  havi^  la  ken  it  in  some  numbers. 

New  South  WaU^s;  Blue  Mountains. 

D.  vrvhrit,  s[).  nov.   Mas.    Sat  nitida  ;  supra  laete  viridis,  sub- 
tus  cyanea,  antennis  (clava  obscura  excepta)  ferrugineis ; 
supra  sat  sparsim  subtus  inagis  crebre  albido-pubescens  : 
capite  crebre  subtilissime  aspera ;    clypeo    miuus  lato, 
modice   producto,  antice  angulatim  sat  fortiter  emargi- 
nato  ;  prothorace  sat  transverso,  supra   obscure  subareo- 
lato  (areolis  granula  minuta    iionnulla  includentibus), 
sulco  longitudinali  ab  apice  ad  basin  gradatiin  latiori 
(parte  postica  fere  subquadrata),  sulcis  lateralibus  sat  pro- 
tundis  supra  (certo  adspectu)   conjunctis,   laberibus  in 
medio  angulatis  haud  plane  dentatis,  angulis  anticis  sub- 
dentiformibus  posticis  sat  rectis  ;  scutello  longitudinaliter 
canaliculato,  subtiliter  punctulato  ;  elytris  crebre  minus 
fortiter  [quam  D.  colaspidouJi'^,  Macl.  (?  GylL),  multo 
magis  crebre  minus  fortiter]  sculpturatis,  lateribus  levi- 
ter  sinuatis  ;  tibiis  anticis  antice  extus  leviter  bidentatis, 
intus  inermibus.     Long.,  2-^  1.  :  lat.,  lyV  ̂• 
The  sculpture  of  the  elytra  of  this  species  is  not  much 

different  from  that  of  D.  pygmcea,  Waterh.    My  specimen  was 
sent  to  me  by  Mr.  Lea,  without  indication  of  exact  hahitat, 
as  D.  purpureitarsis,  Macl,  which,  however,  has  widely  differ- 

ent sculpture  of  the  pionotum. 
Australia. 

D.  Carteri,  sp.  nov.  Mas.  Sat  nitida  :  obscure  viri- 
dis, plus  minusve  aureo-micans,  antennis  pedibusque 

picescentibus ;  supra  sat  sparsim  subtus  magis  crebre 
albido-pubescens  ;  capite  cum  pronoto  confertim  subtilis- 

sime aspero :  clypeo  lato,  transversim  quadrato,  antice 
reflexo  sat  profunde  emarginato  ;  prothorace  sat  fortiter 
transverso,  supra  sulco  longitudinali  subobsoleto  sed  sat 
lato,  sulcis  lateralibus  sat  magnis  vix  profundis  supra  nullo 
modo  conjunctis  lateribus  in  medio  angulatis  (angulis 
subdentiformibus),  angulis  anticis  subdentiformibus  pos- 

ticis subrectis  :  scutello  sat  piano  sat  gequali,  confertim 
aspero  ;  elytris  crebre  minus  fortiter  [quam  D.  colaiipidoi- 
dis,  Macl.  ( ?  Gyll.)  multo  magis  crebr©  paullo  minus  for- 

titer] puctulatis,  vix  perspicue  costulatis,  lateribus  sinu- 
atis, tibiis,  anticis  antice  extus  bidentatis  intus  inermibus. 

Long.,  2f  1.  :  lat.,  1^  1. 
Allied  to  D.  Spencei,  Water h.,  but  much  less  strongly 

sculptured,  and  of  duller  colouring.  The  longitudinal  sulcus 
of  the  pronotum  is  remarkably  faint,  and  does  not  increase  in 
width  hindward  in  any  considerable  degree.      Such  as  it  is, 
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however,  this  sulcus  is  distinctly  wide,  but  to  a  casual  glance 
it  does  not  appear  very  much  different  from  that  of  some 
species  with  a  faint  but  (when  closely  examined)  much  nar- 

rower sulcus. 

New  South  Wales  ;  Kosciusko." 
SERICOIDES. 
AUTOMOLUS. 

I  furnished  some  preliminary  notes  on  this  genus  in  the 
preceding  memoir  of  the  present  series  (T.R.S.S.A.,  1905),  in 
the  course  of  which  I  pointed  out  Lhat  its  essential  feature  of 
distinction  from  Liparetrus  is  in  my  opinion  the  structure  of 
its  front  tibise.  Subsequent  observation  has  shown  that  this 
same  character  distinguishes  it  from  all  the  other  known  Aus- 

tralian genera  of  Sericoid  M elolonthides ,  except  (Jaulohius  and 
the  very  widely  separated  genus  Mwchidius.  Gaulohius  was 
founded  by  Le  Guillou  (Rev.  ZooL,  1844,  p.  224),  for  a 
species  from  Hobart  which  he  named  villosus*  and  of  which 
I  have  examples  from  the  locality  cited,  agreeing  perfectly 
with  the  descriptions,  both  generic  and  specific.  Blanchard 
(Cat.  Coll.  Ent.,  1850)  states  that  that  species  is  identical  with 
Silopa  pubescens,  Er.,  and  Omaloplia  villigera,  Hombr.,  and 

Jacq.  (both  described  two  years  previously  to  Le  Guillou's 
description).  Blanchard's  authority  is  not  conclusive  in  res- 

pect of  Erichson's  species,  and  as  the  descriptions  do  not 
agree  f e.g.,  Erichson  makes  the  claws  of  jmbe.'^cens  bifid)  he 
is  no  doubt  mistaken  in  respect  of  pubescens.  But  as  he 
doubtless  had  the  collection  of  Hombrot  and  Jacquinot  before 
him,  his  authority  ought,  I  think,  to  be  accepted  for  the 
statement  that  0.  villigera  is  a  Caulobius,  and,  that  being 
granted,  there  can  be  little  doubt  that  he  is  rig:ht  in  identify- 

ing it  with  Le  Guillou's  insect,  which  must,  therefore,  stand 
as  Cnulobius  ( Omaloplia)  villiger^  Hombr.  and  Jacq.  In  a 
former  memoir  (Tr.R.S.S.A.,  1898),  I  associated  provision- 

ally with  C.  villiger  several  new  species  that  appeared  to  me 
(chiefly  on  account  of  different  fncies)  not  unlikely  to  be 
eventually  regarded  as  generically  distinct  from  it.  I  am 
still  of  the  same  opinion  regarding  these  injects,  but  the  un- 

questionably close  structural  alliance  between  Aufomolus  and 
Caulobius  villiger  (in  spite  of  great  difference  of  facies)  only 
recently  observed  by  me,  aggravates  the  generic  difficulty. 
The  species  describee!  as  Caulobii  ( ?)  in  my  former  memoir 

*  I  may  remark  in  passing  that  by  a  clerical  error  I  called 
this  species  ̂ 'C.  pubescens,  Le  Guill.,"  instead  of ''C.  villosus,  Le 
Guill.,"  in  Tr.R.S.S.A.,  1898,  p.  49.  1  hope  that  anyone  having occasion  to  refer  to  the  memoir  in  which  this  lapsvs  calami  occurs 
will  be  good  enough  to  correct  it. 
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are  in  fack^s  iiitorincdiate  between  A  iifoi/io/i/s  and  Cauh/hius 

vi1H(j('r,  in  view  of  which  I  regard  it  as  possible  that  the  two 
may  eventually  have  to  be  merged  in  one  aggregate,  the  name 
Automohis  being  dropped  as  a  sjnonym  of  Caulobius.  As, 
however,  it  is  easy  to  distinguish  the  .1  ittomo/i  from  C.  viHu/er 
and  the  species  I  have  associated  with  it,  by  the  elytra  of  the 
former  leaving  the  greater  part  of  the  propygidium  exposed, 
while  those  of  the  latter  almost  or  quite  cover  the  propy- 

gidium, it  is  convenient  to  aiaintain  both  names  provisionally. 
The  following  tabulation  will  enable  the  student  to  distin- 

guish the  species  I  regard  as  Avfowoli  and  Crtvlnhii  from  the 
rest  of  the  genera  that  seem  to  m^-  to  form  with  them  a  natu- 

ral group,  and  also  from  all  other  known  Australian  genera  of 
S  cricoid  es. 

A.  Claws  simple. 
B.  Prosternnl  Kutnres  closed, 

C.  Eyes  small,  not  (or  scarcely)  pro- 
minent,  and   very  conspicuously 

granulate. 
D.  Body  winged. 
E.  Front  tibire  not  as  in  EE. 

F.  Elytral    not    striped  with 
conspicuous  wide  pubescent 
vittte. 

G.  Elytra       not  regularly 
striate. 

H.  Clypens   strongly  mar- 
gined  in  front- 

HH.  Clypeus  not  (or  scar- 
cely) margined  in  front 

GG.  Elytra     regularly  and 
strongly  striate  ... 

FF.  Elytra   striped  with  con- 
spicuous   wide  pubescent 

vittse   _   
EE.  Front    tibise    having  exter- 

nally a  straight  margin  be- 
tween two  subapical  and  one 

basal  tooth. 
F.  Elytra  leaving  a  large  part 

of  the  propygidium  exposed 
FF.  Elytra     almost    or  quite 

covering  the  propygidium 
DD.  Body  apterous  ... 

CC.  Eyes  not  as  in  the  above  genera 
BB.  Prosternal  sutures  open  to  receive 

the  antennae 
A  A.  Claws  not  simple 

Liparetms 

Comophorus 

Microthopus 

Haplopisis 

Automolus 

Caulobius 
Callabonica 
Colpochila  &  its  allies 

MsecMdius 
Heteronyx  &  its  allies 

I  refer,  then,  to  Automolus  as  distinguished  from  Caulo- 
hius,  all  the  known  Australian  Scricoides  having  the  tibial 
structure  mentioned  above,  and  having  the  greater  part  of 
their  propygidium  not  covered  by  the  elytra.    This  distinction 
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is  perhaps  open  to  objection  on  the  ground  that  accidental 
circumstances — such  as  distortion — may  affect  its  reliability; 
but,  nevertheless,  it  is  found  on  examination  that  the  princi- 

pal part  of  the  propygidium  is,  in  the  case  of  Cauloh  'ms,  a  sur- face, from  its  want  of  sculpture  and  vestiture,  evidently  de- 
signed to  be  a  covered  part  of  the  body,  while  in  Automolus 

the  sculpture  and  vestiture  are  evidently  those  of  an  exposed 
segment,  and  are  more  or  less  uniform  with  those  of  the  py- 
gidium. 

The  antennae  of  Automolus  are  not  easy  to  examine,  the 
joints  between  the  2nd  and  the  club  being  very  short,  and 
their  sutures  difficult  to  distinguish.  When  paucity  of  speci- 

mens forbids  the  removal  of  an  antenna  I  have  been  unable 

to  arrive  at  certainty  as  to  the  number  of  joints  of  the  an- 
tennae in  the  species  before  me.  I  have  not,  therefore,  been 

able  to  use  this  character  in  tabulating  the  AiitowoJi,  but  I 
can  say  that  the  antennae  are  by  no  means  of  uniform  struc- 

ture, there  being  in  most  of  the  species  eight  joints  only,  of 
which  three  form  the  club,  while  in  at  least  one  species  there 
are  certainly  nine  joints,  of  which  three  form  the  club,  and 
in  two  species  known  to  me  the  club  (of  at  least  one  sex)  con- 

sists of  four  joints. 
The  A  ufomoli  have  a  most  remarkable  sexual  character 

in  the  elytra  of  the  female,  which  appears  to  have  been  over- 
looked in  the  descriptions  of  all  the  hitherto  described  species. 

This  consists  in  an  elevated  nitid  space  (varying  in  size  and 
position  with  the  species),  which  in  some  (e.g.,  poverus, 
Blanch.)  is  extremely  conspicuous;  while  in  others  it  is  small 
enough  to  be  easily  disregarded.  Other  sexual  characters  are 
found  in  the  greater  elongation  of  the  antennal  flabellum  and 
peculiarities  (very  pronounced  in  some  species)  in  the  front 
tarsi  of  the  male. 

According  to  Burmeister  (who  uses  the  name  "Lijjare- 
tridce"  for  the  aggregate,  which  Lacordaire — and  I  in  these 
memoirs — call  "  Sericoides'')  the  gtenera  Automolus  and 
Caulohius  belong  to  different  sub-aggregates  distinguished  by 
the  comparative  length  of  the  ventral  segments — the  5th  seg- 

ment in  the  former  being  longer  than,  and  in  the  latter  equal 
to,  the  4tli.  My  observations  show  that  there  is  an  evident 
variation  in  this  respect  in  closely-allied  species,  correspond- 

ing to  the  variation  in  the  size  and  prominence  of  the  propy- 
gidium on  the  dorsal  surface — so  that  Burmeister's  distinction 

between  Automolus  and  Caulohius  is  in  reality  the  same  that 
I  have  indicated  in  the  tabulation  above.  I  cannot,  however, 
regard  it  as  of  sufficient  importance  to  be  used  in  forming 
groups  of  genera — indeed,  as  already  remarked,  I  doubt  its 
being  even  generic. 
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It  sliuuld  he  flirt hiM-  noted  that  tho  elytra  of  the  typical 
Atitomoli  have  a  cliarac^t eristic  outline.  Their  lateral  margin 

is  more  or  less  strongly  sinuate,  and  they  are  narro\v(^d  be- 
hind in  sucli  fashion  that  outside  a  short  apical  portion  of 

them  the  surface  of  t  he  abdomen  is  to  a  tjreater  or  less  extent 

visible  on  either  side.  In  Caulohius  villnjer,  and  in  the  otliei- 
species  that  I  now  attribute  to  Caulohius,  the  lateral  margins 
of  the  elytra  are  straight,  or  almost  straight,  and  the  elytra 
are  not  narrowed  hindward  :  but  one  which  T  attributed  for- 

merly to  (\u/J()hii/s,  and  which  I  now  transfer  to  Autoinolus 
on  account  of  its  exposed  propygidium  [.4.  (Cavlohius)  evanc- 
$ce.nf^\  has  elytra  intermediate  in  form  between  those  of  a 
typical  Antonwlus  and  of  (\niIobius  villi f^er. 

It  appears  to  me  quite  possible  that  when  both  sexes  are 
known  of  all  the  species  which  I  now  place  in  Avtomolm  and 
Caulohiiis  it  may  be  found  necessary  to  form,  for  species  that 
do  not  appear  quite  at  home  in  either  of  those  genera,  at  least 
one  new'  genus.  Meanwhile,  the  tabulation  given  above  will 
enable  the  student  to  assign  without  hesitation  any  of  them 
to  the  genus  in  w^hich  I  should  place  it. 

Hitherto  only  the  typical  species  {amgustulus,  Burm.)  has 
been  referred  to  Aufomolits,  but  17  other  names,  which  appear 
to  me  clearly  referable  to  this  genus,  have  been  given  to 
species  that  have  been  attributed  by  their  authors  to  Liparc- 
trtis  or  Caulohius.  Three  of  these  names,  how^ever,  I  believe 
to  be  synonyms,  viz.,  Aiitomoliis  f  Li pcou^trvs )  hasaJis,  Macl. 

(nec.  'B\Rnch.)  ̂ hiroJor :  Blackb..  Aufomolvs  f  Liparef  nif^ ) 
Cooki ;  ̂B,c\.  =  depressus,  Blanch.,  Automolus  ( Liparetrus)  un  'i- 
color,  yLs,c\.  =  humilis,  Blanch.,  female.  I  regard  it  as  barely 
possible  that  also  Automolus  f  LIparetrus )  alpicola,  Blackb.  = 
angustulus,  Burm.  This  synonymy  will  be  found  more  fully 
discussed  below^  I  therefore  regard  Automolus  as  consisting 
of  15  species,  already  described,  and  to  these  I  have  now  to 
add  6  new  species,  bringing  the  number  of  Australian 
Automoli  up  to  21,  all  of  which  I  believe  that  I  know,  except 
angustulus,  Burm. 

The  following  is  a  tabulation  of  the  distinctive  characters 
of  the  species  that  I  place  in  the  genus  Automolus  :  — 
A.  Lateral    i:>art   of  elytra    vertical,  its 

limits  defined  both  above  and  below. 
Antennal   club   four-jointed   in  both 
sexes,  so  far  as  known. 

B.  Pilosity  of  elytra  a?  long  as  of  pro- 
notum    ...       ...       ...       ...       ...    hiispidus.  Macl. 

BB.  Pilosity  of  elytra  much  shorter   ...     aureus,  Blackh. 
AA.  Lateral  part  oi  elytra  not  as  in  A. 

Antennal  club,  so  far  as  known,  only 
Three-joint<ed  in  both  sexes. 
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B.  Head     and    pronotum     with  long 
dens'e,  generally  erect,  pilosity. 

C.  Pygidiiim  clothed  with  fine  hairs. 
D.  Pilosity  of  pronotnm   dark,  at 

least  in  middle  part  of  disc. 
E.  Elytra  red,  in  some  examples 

somewhat  blackish  along  base. 
F.  Pilosity  of  propygidium  and 

pygidinm  long 
FF.  Pilosity     of  proj)ygidium 

and  pygidinm  short 
EE.  Elytra  black. 
*  F.  Two  rows   of  pnnctnres  in 

each  of  the  elytral  striae... 
FF.  Elytra    not    having  strise 

furnished  with  two  rows  of 
punctures 

DD.  Pilosity  of  pronotum  entirely 
of  pale  colour. 

E.  Nitid  area  on  elytra  of  female 
is    sub  lateral     and  extends 
from  base  to  apex 

EE.  Nitid  area  on  elytra  of  fe- 
male  is    sublateral  and  sub- 

apical      (a  sharply-limited, 
large,  strong  convexity) 

EEE.  Nitid  area  on  elytra  of  fe- 
male much  smaller,  at  most 

not  a  sharply-limited  strong 
convexity. 

F.  Elytra  red,  or,  at  any  rate, 
only  blackish  across  base. 

G.  Clypeus  much  produced  in 
both  sexes.      Elytra  not 
closely  punctured.  Male 
front  tarsi  very  thick  ... 

GG.  Clypeus  much  less  pro- 
duced.      Elytra  closely 

punctured.     Male  front 
tarsi    much    less  thick- 
ened. 

H.  Pubescence  of  propygi- 
dium    and  pygidinm 

close  and   entirely  ad- 
pressed  ... 

HH.  Pubescence  of  propy- 
gidium erect,  finer,  and 

less  close 
FF.  Elytra     black,     with  an 

oblique  red  area  on  disc  ... 
CC.  Pygidinm    clothed    with  coarse 

scale-like  seise 
BB.  Head  and  pronotum  clothed  with 

fine,  erect,  very  short,  and  extreme- 
ly dense  pilosity 

bicolor,  Blackh. 

Burmeisteri,  Mad. 

striatipennis,  Mad. 

funereus,  Blackh. 

semitifer,  Blackh. 

poverus, .  Blanch. 

alpicola,  Blackh. 

i 

ordinatus,  Mad. 

depressus,  Blanch. 

pictus,  Blackh. 

valgoides,  Blanch. 

irrasus,  Blackh. 

*  T  accidentally  omitted  to  examine  the  type  of  this  insect 
in  the  Macleay  Museum,  and  therefore  hare  determined  its  place 
in  this  tabulation  by  a  study  of  the  description. 
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nun.  iuid  pronotuiu   witli  littlo 
pilosity,    nt     iflost     fine  adpressed 
sparse  hairs. 

C.  runcturos  of  pronotiim  very  coarse 
and  by  no  moans  close  ...        ...     pygmjnus,  Mad. 

CC.  Punctures  of  pronotum  not  as  C.  (fBunn.) 
D.  Propygidiuni    of  comparatively 

small  size. 
E.  Clypeus  of  male  much  narrow- 

ed forward  and  rounded  at 
apex    ...       ...       ...       ...    evanefioens,  Blackh. 

EE.  Clypeus     of    male  wider, 
shorter,    and    tridentate  at 
apex       ...       ...       ...       ...    opaculus,  Blackh. 

DD.  Propygidium  enormous. 
E.  Antennjio  entirely  testaceous...     major^  Blackh. 
EE.  Club  of  antennre  black. 

F.  Tlie  depressed  part  of  pygi- 
dium  Dears  a  longitudinal 
sulcus  ...       ...       ...     granulatus,  Blackh. 

FF.  The  depressed  part  of 
pygidium  not  longitudin- 

ally sulcate  ...       ...       ...     humilis,  Blanch. 

I  shall  now  furnish  notes  on  species  already  described, 
and  add  descriptions  of  new  species. 

A.  ( LijKirefrusJ  hispidus,  Mad.  I  have  examined  the 
presumable  type  of  this  species  in  the  Macleay  Museum.  It 
is,  I  think,  a  male.  Two  specimens  in  my  own  collection  are 
certainly  male  and  female.  The  elytra  of  the  female  bear 
a  strongly  convex,  highly  nitid,  glabrous  elongate  sublateral 
area,  commencing  at  about  the  middle  of  the  length  and  bent 
inward  near  the  apex  to  join  the  subapical  callus.  It  does 
not  differ  much  from  the  male  in  other  respects.  In  both  sexes 
the  antennal  flabellum  has  four  joints,  which  are  a  little 
shorter  in  the  female  than  in  the  male. 

A.  ( Liparetrus )  aureus,  Blackb.  This  species  remains 
unique  in  the  South  Australian  Museum.  It  is  near  to  A. 
hispidus,  Macl.,  but  the  pilosity  of  its  elytra  is  so  much  shorter 
than  in  that  insect  that  I  have  little  doubt  of  its  specific 
validity.  The  specimen  is  a  male,  and  it  is  therefore,  though 
probable,  not  certain  that  its  female  has  antennae  with  a  four- 
jointed  flabellum. 

.4.  fLip^iretrus)  hicolor,  Blackb.  Identical  with  speci- 
mens named  Z.  hasalis,  Blanch.,  in  the  Australian  Museum. 

I  have  already  (Tr.  Roy.  Soc,  S.A.,  1905,  p.  312)  stated  my 
reasons  for  thinking  that  Macleay  was  mistaken  in  this  deter- 

mination. This  insect  is  somewhat  close  to  A.  (Liparetrus) 
depressus,  Blanch.,  but  is  readily  distinguishable  by  the  very 
much  darker  pilosity  of  its  pronotum  and  the  notably  coxrser 
sculpture  of  its  elytra. 
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A.  {  Liporetriis)  Bunnf^isfcr) ,  Macl.  I  have  identified  this 
jspecies  by  comparison  with  the  presumal^le  type  in  the  Mac- 
leay  Museum. 

.1.  ( Liparefriis )  alpicola,  Blackb.  I  have  already  (Tr. 
Roy.  Soc,  1905,  p.  332)  discussed  the  possibility  of  this 
being  identical  with  .1.  angustulus,  Burm.  (the  type  of  the 
genus). 

A  .  ( Liparetrus)  ordinatvs,  Macl.  This  species  is  near  to 
A.  f  Liparetru-^ )  df^pressits,  Blanch.  Macleay  distinguishes  it 
by  its  pilosity  being  "decumbent."  I  believe  this  to  be  a  sat- 

isfactory distinction  when  applied  to  specimens  in  their  natu- 
ral condition,  but  I  find  that  the  pilosity  on  depressus  is 

easily  made  decumbent  by  artificial  means  (e.g.,  passing  a  wet 
brush  over  it).  The  dense  adpressed  pilosity  of  the  propy- 
gidium  and  pygidium  of  ordinafus,  however,  is  essentially  dif- 

ferent from  the  finer,  erect,  and  much  less  close  pilosity  of 
the  corresponding  segments  in  depresses. 

A  .  f Lipar<'triis )  depresms.  Blanch.  I  have  before  me  a 
long  series  of  A  utouioli  from  almost  all  parts  of  New  South 
Wales,  Queensland,  and  Victoria,  among  which  depreiisns  is 
undoubtedly  included.  They  vary  considerably  in  size  and 
somewhat  in  colour,  but  I  cannot  find  characters  in  them  to 
indicate  more  than  one  species.  Some  of  them  from  North 
Queensland  are  of  small  size  and  evidently  identical  with  the 
presumable  ty}>e  of  .4.  { Jji parefrms )  Cooki,  Macl.,  in  the  Mac- 
lea  v  Museum,  which  Macleay  distinguishes  from  depress^iis 
only  by  assigning  a  smaller  size  to  it. 

A.  (Llparpini^)  pyr/uKf}/^,  ]>,Iacl.  (?  Burm.).  The  speci- 
men before  me  of  this  insect  is  certainly  identical  with  that 

which  stands  in  the  Australian  Museum  as  L.  jrygmceus, 
Burm.,  and  is,  therefore,  presumably  that  which  Macleay 
described  under  that  name  in  his  Monograph  of  JAparetrus. 
In  that  case  Macleay  was  mistaken  in  placing  the  species 
among  those  with  only  8  antenna!  joints,  as  the  stipes  un- 

doubtedly has  a  minute  4tli  joint,  closely  connected  with  the 

basal  joint  of  the  lamella.  AVhether  Macleay's  identification 
was  correct,  appears,  however,  doubtful  in  the  extreme,  not 
only  because  Burmeister,  as  the  author  of  Automnhis,  would 
have  been  unlikely  to  place  one  of  its  species  in  TJpciretrv.'i, 
but  also  becau.se  Burmeister's  description  does  not  agree  with 
Macleav's  pi/gma^us.  representing  it  as  intet-  nlia  smaller,  with 
less  coarse  punctures  f  twdehficlipiivrfev ),  forming  on  the 

elytra  regular  (Macleay  calls  them  "irregular")  rows.  Never- 
theless, as  among  extensive  collections  from  Western  Aus- 

tralia that  T  have  examined  I  have  not  seen  any  other  species 
that  could  possibly  be  pygma'ii'i.  Burm.,  I  think  this  one  may 
reasonablv  be  called  provisionally    py'imaniA ^  Macl.  (  '  Burm.)." 
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J.  iLtpnntnisi  /nniu/is,  Hlamli.  Tlio  specii'S  tliat  I 
ideiitifv  with  this  name  is  so  identified  in  the  Macleay 

Museum,  and  is  doubtless  that  described  as  humilu  in  Mac- 

leay's  Monograph.  I  liave  specimens  from  \arious  localities 
(from  Sydney  to  tropical  Queensland)  in  eastern  Australia. 

A.  (  Lipin  tnix )  iinicolor,  Masters.  This  was  originally 
described  by  jNlacleay  as  A.  mnmlor  ( nom.  prceocc).  It  ia 
found  in  the  same  localities  as  .1.  Jimnil/s,  from  which  1  can- 

not distinguish  it,  except  by  colour  and  sexual  characters,  and 
of  which  I  have  no  doubt  it  is  the  female. 

A .  finter<  US!,  sp.  nov.  Mas.  Ovatus  :  subnitidus  :  niger,  anten- 
nis  (clava  excepta)  rufescentibus ;  pilis  subtilibus  erectis 
sat  elongatis  (in  elytris  brevioribus)  vestitus  (his  in  capite 
pronoto  elytrisque  nigris,  in  aliis  partibus  albidis) ;  an- 
tennis  8-articulatis  (  ?),  clava  quam  articuli  ceteri  eon- 
juncti  baud  breviori ;  clypeo  antice  subtruncato  (vix 
sinuato)  modice  reflexo,  crebre  subgranulose  ut  frons  (hac 
convexa)  punctulato ;  prothorace  fortiter  transverso,  supra 
cequali,  ut  frons  punctulato,  antice  sat  angustato,  lateri- 
bus  leviter  arcuatis ;  elytris  crebre  minus  subtiliter  sub- 
seriatim  punctulatis,  vix  manifeste  bicostatis;  propygidio 
crebre,  pygidio  sparsius  (hoc  iequali)  fortiter  punctulatis; 
tibiis  anticis  ad  apicem  bi-  (ad  basin  uni-)  dentatis;  tarsis 
anticis  sat  fortiter  elongatis,  posticorum  articulo.  2°  quam 
basalis  plus  quam  duplo  longiori.  Fern.  latet.  Long., 
2  1.  :  lat.,  I  I  1. 

This  species  is  readily  distinguishable  from  its  con- 
geners by  the  characters  cited  in  the  tabulation.  As  it  is 

unique  in  my  collection  I  cannot  bring  myself  to  sacrifice  an 

antenna  for  separate  examination,  but  I  am  almost  sure  t'iiat 
there  are  only  three  joints  in  the  very  short  stipes. 

New  South  Wales. 

A.  semififer,  sp.  nov.  Fern.  Ovatus  :  subnitidus:  nigro-pic^us, 
antennis  palpis  elytris  (his  circa  scutellum  infuscatis)  et 
abdomine  rufis,  pediDus  plus  minusve  rufescentibus; 
pilis  elongatis  erectis  pallidis  (his  in  pronoto  medio  vix, 
in  elytrorum  lateribus  manifeste.  infuscatis)  vestitus  ; 
antennis  8-articulatis,  clava  quam  articuli  ceteri  conjuncti 
parum  breviori :  clypeo  antice  late  subtruncatim  rotun- 
dato,  parum  reflexo,  crebre  sat  grosse  granulatim  (ut 
frons  pronotamque)  punctulato  :  prothorace  fortiter 
transverso.  antice  sat  angustato,  supra  jequali.  lateribus 
modice  arcuatis  :  elytris  subfortiter  (versus  suturam  nee 
latera  seriatim)  punctulatis,  sat  perspicue  bicostulatis, 
area  glabra  pernitida  sat  lata  sublaterali  totam  longi- 
iudinem     percurrenti  :     propygidio     pygidioque  (hoc 
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aequali)  ut  pronotum  punctulatis ;  tibiis  anticis  ut  A, 
funerei,  Blackb.,  dentatis  ;  tarsis  anticis  brevibus,  posti- 
corum  articulo  2°  quam  basalis  vix  duplo  longiori. 
Long.,  21  1. ;  lat.,  IJ  1. 
The  pilosity  of  the  pronotum  of  this  species  is  of  a  some- 

what darker  tone  of  colour  on  the  middle  of  the  disc  than 
elstewhere,  though  very  different  in  colour  from  that  of  the 
preceding  species.  In  that  respect,  however,  the  insect  must 
be  regarded  as  somewhat  intermediate  between  the  two  aggre- 

gates which  I  have  distinguished  oy  the  colour  of  the  pilosity 
of  the  pronotum.  The  only  sex  known  to  me  (the  female)  is, 
however,  quite  incapable  of  confusion  with  any  other  female 
Automohis  that  I  have  seen,  on  account  of  the  presence  of  a 
wide,  glabrous,  and  brilliantly  nitid  vitta  near  the  lateral 
border,  tra-versing  the  whole  length  of  the  elytra  and  divid- 

ing the  otherwise  uniformly  pilose  surface  by  a  kind  of  lane 
which  presents  a  very  characteristic  appearance  if  the  insect 
be  looked  at  obliquely  from  in  front.  I  have  not  been  able 
to  identify  the  male  of  the  species,  but  as  I  have  seen  four 
examples  of  the  female  I  suspect  that  the  other  sex  is  among 
the  Automoli  before  me,  and  is  not  distinguishable  by  any 
very  noticeable  character  from  the  male  of  A,  depressus, 
Blanch. 

New  South  Wales  (sent  by  Mr.  Lea  from  Galston). 
A.  jpictus,  sp.  nov.    Mas.    Ovatus  ;  subnitidus. ;  piceo-niger,  an- 

tennis  (clava  excepta)  palpis  pedibus  et  in  elytris  macula 
magna  discoidali  ovali  obliqua  rufis ;  pilis  erectis  sub- 
tilibus  pallidis  sat  elongatis  vestitus  ;  antennis  8-articu- 
latis  ( ?),  clava  quam  articuli  ceteri  conjuncti  baud  bre- 
viori  ;  clypeo  antice  late  rotundato  (vix  subtruncato),  sat 
late  reflexo,  crebre  subgranulatim  punctulato  ;  fronte  con- 
vexa,  fortiter  vix  crebre  vix  rugulose  punctulata  ;  pro- 
thorace  minus  transverso,  antice   sat   angustato,  supra 
aequali,   grosse  minus  crebre  nec  rugulosie  punctulato, 
lateribus  parum  arcuatis  ;  elytris  sat  crebre  sat  fortiter 
subrugulose  vix  seriatim  punctulatis,  vix  manifeste  costu- 
latis  ;  propygidio  pygidioque  fere  ut  pronotum  punctulatis  ; 
tibiis  anticis  ut  A.  fitnerei,  Blackb.,  dentatis;  tarsis  anti- 

cis modice  elongatis,  posticorum  articulo  2"  quam  basalis 
multo  lon^iori    Fem..  latet.   Lonsf.,  2  1.  :  lat.,  1  1. 
The  markings  on  the  elytra  of  this  species  (probably  con- 

stant in  the  male)  readily  distinguish  it.       Other  distin- 
guishing characters  are  found  in  the  red  colour  of  its  legs, 

the  coarse  puncturation  of  its  pronotum,  the  almost  complete 
absence  of  prominent  lines  on  its  elytra  (of  which  there  is  no 
trace  at  all  except  faint  indications  of  one  near  the  suture). 
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As  the  species  is  unique  in  my  collection  1  have  not  been  ahh; 
to  examine  the  antennai  under  a  microscope,  but  I  am  almost 

sure  that  there  are  only  three  joints  in  the  stipes. 
North  Queensland. 

A.  ojxu'x/'iis,  sp.  nov.  Ovatus  ;  sat  opacus  ;  piceo-niger,  an- 
tennis  (clava  excepta)  palpis  et  elytris  (nonnullorum 
exemplorum)  plus  minusve  rufescentibus  ;  pilis  subtilibus 

pallidis  adpressis  minus  crebre  vestitus ;  antennis  9-arti- 
culatis  ;  clypeo  antice  breviter  tridentato,  cum  fronte  (hac 
minus  convexa)  subtiliter  granulato  ;  prothorace  fortiter 
transverso,  antice  angustato,  supra  sequali,  sparsim 
granulato-punctulato,  lateribus  arcuatis ;  elytris  crebre 
subseriatim  minus  fortiter  granulato-punctulatis,  minus 
perspicue  bicostulatis :  propygidio  sat  crebre,  pygidio 
minus  crebre,  squamoso-punctulatis ;  tibiis  anticis  ut  A . 
funerei,  Blackb.,  dentatis. 

Maris  quam  feminae  antennarum  clava  magis  elongata,  tibi- 
arum  anticarum  dentibus  minoribus,  tarsis  anticis  crassi- 

oribus,  posticorum  articulo  2"  quam  basalis  minus  quam 
duplo  longiori. 

Feminae  pygidio  longitudinaliter  impresso :  tarsorum  posti- 
corum articulo  2"  quam  basalis  duplo  longiori.  Long., 

lf-2  1  ;  lat,  ±-1  1. 
Its  opaque  dorsal  surface  distinguishes  this  species  from 

all  the  preceding.  It  is  near  A.  (Caulohivs)  evanescejis, 
Blackb.,  from  which  the  form  of  its  clypeus  readily  separates 
it.  The  female  has  a  small  nitid  sexual  area  on  the  subapical 
callus. 

Western  Australia  (Perth). 
A.  irrasns,  sp.  nov.  Ovatus  ;  subnitidus  ;  rufus,  antennarum 

clava  capite  prothorace  sternisque  plus  minusve  infus- 
catis ;  pilis  pallidis  (his  supra  brevibus  erectis  confer- 
tim  positis,  snbtus  longioribus  minus  crebre  positis)  vesti- 

tus ;  antennis  8-articulatis  ;  clypeo  antice  subtruncato  (vix 
subemarginato),  sat  reflexo,  cum  fronte  (hac  convexa) 
pronotoque  crebre  minus  subtiliter  subrugulose  punctu- 
lato  ;  prothorace  sat  transverso,  antice  ang'ustato,  supra 
sequali,  lateribus  sat  arcuatis ;  elytris  obsoletissime  striatis, 
confertim  subseriatim  nee  profunde  nec  subtiliter  punc- 
tulatis,  baud  costulatis :  propygidio  pygidioque  fere  ut 
pronotum  (sed  paullo  minus  crebre)  punctulatis  ;  tibiis 
anticis  ut  A.  fiinerei,  Blackb.,  dentatis;  tarsis  anticis 
brevibus. 

Maris  quam  feminge  antennarum  clava  magis  elonsfata,  tarsis 
anticis  paullo  longioribus,  posticorum  articulo  T  quam 
basalis  minus  quam  duplo  longiori. 
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Feminae  tarsorum  posticorum  arfciculo  2°  quam  basalis  duplo 
longiori.    Long.,  l|-2  1.  :  lat.,  1  1. 
Remarkable  for  its  almost  uniform  rusty-red  colour,  with 

the  head,  front  part  of  pronotum,  and  the  sterna  infuscate, 
and  by  its  short,  erect,  close,  nap-like  pubescence.  Having 
only  two  specimens,  I  have  not  been  willing  to  break  off  an 
antenna  for  examination,  but  I  am  confident  that  the  stipes 
has  only  three  joints.  There  is  scarcelv  anv  trace  of  a  sexual 
nitid  space  on  the  elytra  of  the  female,  and  such  as  there  is 
it  can  be  discerned  only  on  the  subapical  callus. 

North  Qiieensland. 

A.  major,  sp.  nov.  Fem,  Ovalis ;  sat  opacus ;  castaneo- 
brunneus ;  pilis  subtilibus  adpressis  sat  brevibus  minus 
crebre  vestitus ;  antennis  8-articu.latis,  clava  quam  articuli 
ceteri  conjuncti  manifeste  breviori ;  clypeo  antice  trun- 
cato,  parum  reflexo,  subgrosse  granulato  :  fronte  sat  con- 
vexa,  cum  pronoto  crebre  subtilius  granulato-punctulata  ; 
prothoraoe  leviter  transverso,  antice  leviter  angustato, 
supra  aequali,  lateribus  sat  arcuatis  postice  sinuatis ; 
elytris  confuse  (a  sutura  latera  versus  gradatim  magis 
grosse)  rugulosis,  vix  perspicue  costulatis,  area  nitida  sat 
obsoleta  in  callo  subapicali  ornatis ;  propygidio  (hoc  quam 
elytra  parum  breviori)  T3V!?idioque  (hoc  sequali,  fere  a 
basi  sub  corpus  reclinato)  fortiter  s^ranulatis  :  tibiis  anti- 
cis  ut  A.  fvnerei,  Blackb.,  dentatis :  tarsis  brevibus  ro- 

bustis,  posticorum  articulo  2"^  quam  basalis  duplo  longiori. 
Mas  latet.    Long.,  3f  1.:  lat..  1|  1. 
This  species  is  of  more  oval  form  than  typical  AutomoJi, 

which  are  a  little  more  dilated  hindward.  The  extremelv 
strong  granulation  of  its  dorsal  surface  and  its  largfe  size 

render  it  a  very  distinct  species,  'llie  testaceous  colour  of 
its  antennal  club  is  unusual  in  the  genus. 

North  Queensland. 

COMOPHORUS. 

This  genus,  founded  by  Blanchard,  still  contains  only 
the  one  species  ( testaceijienuis ) ,  which  that  author  described. 
The  genus  is  quite  distinct  from  Liprtrefrv'!,  though  closely 
allied  to  it.  There  is  no  need  to  add  here  to  what  Blanchard 
(Cat.  Coll.  Ent.,  1850,  p.  106)  has  written  about  it. 

MiCROTHOPUS. 

I  have  already  discussed  this  genus  (Tr.R.S.S.A.,  1905), 
and  as  I,  in  doing  so,  had  occasion  to  deal  also,  incidentally, 
with  the  three  described  species  belonging  to  it,  I  need  not 
add  any  remarks  here. 



287 

11  APLOI'SIS. 

Only  five  species  attributable  to  this  genus  have  been 
described,  and  1  have  no  aclailions  to  make  to  them.  They 

closely  resemble  each  other  superficially,  and  are  not  likely 

to  be  confused  with  any  species  of  any  other  genus  on  ac- 
count of  their  elytra  being  ornamented  with  wide,  longitudi- 

nal stripes  of  whitish  pilosity,  the  intervals  between  which 
are  glabrous,  or  nearly  so.  1  have  selected  this  superficial 
character  to  distinguish  the  genus  in  the  tabulation  of  genera 
(vidt  Automolus),  because  I  have  not  been  able  to  discover 
any  reliable  structural  character  to  separate  llaylojms  from 

the  extremely  heterogeneous  aggregate  Liyuretrus.  Bur- 
meister  selects  for  this  purpose  the  concealment  of  the  propy- 
gidium  under  the  elytra  (or,  rather,  what  I  have  pointed 
out  above  is  the  corresponding  character  on  the  ventral  sur- 

face, viz.,  the  shortening  of  the  5tli  ventral  segment  as  com- 
pared with  the  4th);  but  there  is  a  distinct  tendency  in  tl 

females  of  Ha'ploy^is  to  a  lengthening  and  protrusion  of  the 
propygidium,  and  I  have  before  me  females  of  at  least  two 
species  of  Haj^lopsis  in  which  the  propygidium  is  as  fully  ex- 

posed as  in  many  Liparefri,  and  the  5th  ventral  segment 
quite  decidedly  longer  than  the  4th.  The  most  that  can  be 
made  of  this  character,  therefore,  is  that  in  Lrparef?-?/.^  the 
propygidium  is  exposed  and  the  5th  ventral  segment  elon- 

gated, while  in  Haplopsis  normally  the  propygidium  is  con- 
cealed, and  the  5th  ventral  segment  not  longer  than  the  4th. 

The  structure  of  the  front  tibiae  is  intermediate  between  that 

of  Jyiparetnis  and  Automolus,  there  being  two  adjacent  ex- 
ternal teeth  close  to  the  apex,  and  one  (much  smaller)  about 

halfway  between  the  intermediate  tooth  and  the  base  of  the 
tibia.  These  characters,  together  with  the  constant  charac- 

teristic vestiture  of  the  elytra,  seem  to  indicate  the  generic 
validity  of  Haplop^^ls.  I  have  already  discussed  the  synonymy 
of  the  species  described  by  the  earlier  authors  fvide 
Tr.R.S.S.A.,  1898,  p.  48),  and  need  not  refer  to  it  further. 
The  following  table  shows  the  distinctive  characters  of  the 
known  species  :  — 
A  Front  of  clypeus  strongly,  and  decid- 

edly angularly,  emarginate  in  both 
sexes. 

B.  Dorsal     surface     blackish,  .scarcely 
metallic;    i)i-(>iiotiini   and  pygidiiini 
deeply  punctnlate      ...    lineoligera,  Blanch. 

BB.  Dorsal  surface  (jnite  bright-green  ; 
pronotnm  and  pygidinm  very  light- 

ly punctnlate  ...        ...        ...        ...     viridis,  Bhickh. 
AA.  Front  of  clypeus  not  as  A  in  eitlier 

sex. 
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B.  Clypeus  of  both  sexes  conspicuously 
reflexed  in  front. 

C.  Clypeus  of  male  truncate  in  front. 
Elj'tra  unicolorous  ...^    Olliffi,  Blackb. 

CC.  Clypeus    of   male  distinctly  and 
widely     emarginate      in  front. 
Elytra  red  towards  apex  ...       ...     grisea,  Bimn. 

BB.  Clypeus  in  both  sexes  not  reflect- 
ed, only  narrowly  margined        ...    debilis,  Blackh. 

Caulobius. 

I  have  already  discussed  the  genus  (vide  Automolus, 
supra),  and  will  here  merely  repeat  that  I  cannot  see  my  way 
to  a  better  treatment  of  the  species  than  I  attribute  to  it.  I 
am  afraid  the  genus  as  here  regarded  is  little  better  than  a 
receptacle  for  somewhat  diverse  species  associated  on  the 
ground  of  their  belonging  to  the  Liparetrus  group  without 
beings  attributable  to  any  other  of  its  genera  than  this  one. 
The  first  four  species  (in  the  following  tabulation)  are  really 
very  close  to  Automolus,  but  have  their  propygidium  quite  (or 
largely)  covered  by  the  elytra;  the  remaining  four  species  (in 
the  tabulation)  differ  much  in  fades  from  the  first  four,  but 
I  cannot  find  satisfactory  structural  differences  for  the  crea- 

tion of  a  new  genus.  As  in  Liparetrus  and  Automolus,  the 
number  of  antennal  joints  varies  in  Caulobius.  The  first  four 
species  and  the  last  in  the  tabulation  (which  follows  and  shows 
characters  differentiating  the  species  that  I  place  in  Caulo- 

bius) have  9-jointed  antennae,  while  there  are  only  8  joints 
in  the  antennae  of  the  other  three  species. 
A.  Less    elongate    species.      Length  of 

elytra  exceeding  width  by  about  i  (or 
less)  of  the  width. 

B.  The  lateral  margins  of  the  clypeus 
strongly  sinuate-emarginate. 

C.  The    pronotum   with    very  coarse 
sparse  sculpture. 

D.  Elytra  very  coarsely  sculptured. 
Tarsi  robust 

DD.  Elytra    much      less  coarsely 
sculptured.    Tarsi  slender 

CC.  Pronotum  much  more  closely  and 
less  coarsely  sculptured  ... 

BB.  Lateral  margins    of    clypeus  not 
emarginate 

AA.  More  elongate  species.       Length  of 
elytra  exceeding   width  by  about  i 
of  the  width. 

B.  Pronotum  densely  clothed  with  long, 
erect  pilosity  ... 

BB.  Pronotum  not  as  B. 
C.  Club  of  antennse  dark. 

D.  Elytra  opaque  ... 
DD.  Elytra  subnitid   

CC.  AntennjE  entirely  pale  testaceous 

discedens,  Blackh. 

immitis,  Blackh. 

rotundus,  Blackh. 

msechidioides,  Mad. 

villiger,  Homhr. Jacq. and 

rufescens.  Blanch.  (V 
advena,  Blackh. 
punctulatus,  Blackh. 
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C.  com  pact  us,  Blackb.  1  liiid  that  tliis  specie?  is  identi- 
cal with  that  which  stands  in  the  Macleay  Museum  as  Lvpnre- 

frus  ni(vch/(/i()i(ics,  Macl.,  and  since  one  of  the  Museum  speci- 
mens is  presumably  the  type,  my  name  must  be  dropped  as  a 

synonym. 
C.  rufcscc7is,  Blanch.  This  species  is  described  by 

Blanchard  as  being  that  which  was  figured  but  not  described 

in  tlie  "Voyage  au  Pole  Sud"  (1842),  under  the  name  Vhilo- 
chlcrnia  rufescens.  Probably  the  identification  is  correct;  but, 
whether  or  not,  the  name  Caulohius  rufescens,  Blanch.,  will 
stand.  I  have  a  species  before  me  from  Tasmania  (Blanch- 

ard's  locality)  which  agrees  witn  the  description  fairly  satis- 
factorily, but  the  description  is  not  detailed  enough  to  allow 

of  certainty.  I  have,  therefore,  called  the  species  ''Caulohius 
rufescens,  Blanch  (  ?)."  According  to  Burmeister,  C.  rufes- 

cens, Hombr.  and  Jacq.,  is  identical  with  Caulohius  (Serices- 
tliis)  cervinus,  Boisd.  It,  however,  seems  very  clear  that  C. 
rufescens^  Blanch.,  is  not  identical  with  G.  cervinus,  Burm. 
(?  Boisd.),  as  a  glance  at  the  descriptions  will  show,  the  for- 

mer being  called  "depressed,"  and  the  latter  "strongly  con- 
vex, almost  cylindrical."  Pending  the  improbable  produc- 
tion of  evidence  to  the  contrary  it  seems  clear,  therefore,  that 

there  are  two  distinct  species,  which  must  be  called  C .  cervi- 
nus, Burm.  (?  Boisd.),  and  C.  rufescens,  Blanch.  I  have  not 

seen  any  insect  that  seems  likely  to  be  the  former  of  these, 
which  would  be  difficult  of  identification  without  inspection  of 

Burmeister's  specimen. 
C.  advena,  Blackb.  When  I  described  this  species  I  men- 

tioned that  I  had  failed  to  arrive  at  certainty  as  to  the  num- 
ber of  joints  in  its  antennae,  but  thought  there  were  nine  joints. 

I  have  now  succeeded  in  counting  them,  and  can  state  posi- 
tively that  there  are  only  eight  joints. 

C.  immifis,  sp.  nov.  Ovatus ;  subnitidus ;  niger  vel  piceo- 
niger,  antennis  (clava  excepta)  palpis  pedibusque  dilu- 
tioribus ;  setis  brevibus  fulvis  vestitus,  his  in  elytris  seria- 

tim dispositis;  antennis  9-articulatis  ;  clypeo  reflexo,  cum 
fronte  granuloso,  antice  truncato ;  prothorace  fortiter 
transverse,  supra  grosse  rugulose  punctulato,  canalicu- 
lato,  basi  media  sat  lobata,  lateribus  sat  arcuatis,  angulis 
anticis  sat  acutis ;  elytris  fortiter  rugulose  punctulatis  et 
transversim  nonnihil  rugatis,  interstitiis  in^qualiter  levi- 
ter  subcostulatis  ;  pygidio  grosse  punctulato ;  tibiis  anticis 
ad  apicem  bi-  (ad  basin  uni-)  dentatis ;  tarsis  anticis 
minus  elongatis,  posticorum  articulo  2°  quam  basalis  cir- 
citer  duplo  longiori. 

K 
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Maris  antennaTum  clava  quam  stipes  paullo  longiori ;  feminge 
breviori.    Long.,  2^  1.  ;  lat.,  1|  1. 
There  are  six  specimens  before  me  oi:  this  insect,  and  I 

do  not  find  any  very  conspicuous  sexual  characters  among 
them.  In  some,  however,  which  I  take  to  be  males,  the  joints 
of  the  flabellum  are  slightly  longer  than  the  4  joints  together 
of  the  stipes,  and  the  clypeus  is  a  little  more  abruptly  trun- 

cate than  in  others  wliose  antennal  flabellum  is  a  little  shorter. 

The  species  has  a  thick-set,  coarsely  sculptured  appearance, 
suggestive  of  a  lilliputian  Jiiirrliojuorpltd,  from  which,  how- 

ever, its  structural  characters  separate  it  widely,  e.r/.^  its  con- 
spicuously granulate  eyes  with  the  hind  angles  of  the  clypeus 

projecting  considerably  beyond  the  outline  of  the  eyes. 
Western  Australia/:  sent  by  Mr.  Lea  and  others,  from 

Perth.' C.  rotnndu^,  sp.  nov.    Ovatus  ;  latissinius  :  minus  nitidus  :  ob- 
scure rufus,  capite  prothorace  metasternoque  picescenti- 

bus :  setis  fulvis  decumbentibus  minus  crebre  vestitus ; 
antennis  9-articulatis  ;  clypeo  reflexo    cum    fronte  pro- 
thoraceque  sat  sequaliter  sat  crebre  minus  grosse  granu- 
loso-ruguloso,  antice  truncato  :    prothorace    sat  fortiter 
transverso,  sequali,  basi  media  vix  lobata,  lateribus  minus 
arcuatis,  angulis  anticis  acutis ;  elytris  subtilius  granu- 
loso-rugulosis.  interstitiis  inter  se  insequaiibus  (horum 
nonnullis    leviter  subcostulatis)  :    pygidio   leviter  sub- 

tilius punctulato  :  tibiis  anticis  ad  apicem  bi-  (ad  basin 
uni-)  dentatis :   tarsorum   posticorum   articulo  2"  quam 
basalis  circiter  duplo  longiori.    Long.,  2f  1.  ;  lat.,  1-|  1. 
I  have  seen  several  specimens  of  this  insect,  which  include 

both  sexes.    The  antennal  flabellum  of  the  male  is  as  long  as 
the  preceding  joints  together  ;    that    of   the  female  a  little 
shorter.    The  species  seems  out  of  place  in  being  associated 
with  the  very  much  larger  and  more  cylindrical  C.  villi ger, 
Hombr.  and  Jacq.,  from  which  it  differs  also  in  the  partial 
exposure  of  its  propygidium.  This  latter  character  approximates 
it  to  AufomoJ?(-'<,  but  in  all  the  species   that  I   attribute  to 
Aufo7nolvi^  there  is  much  more  of  the  propygidium  exposed, 
and  the  elytra  are  of  different  shape,  as  indicated  in  the  re- 

marks (above)  on  the  genus  AiifonioTv!^. 
New  South  Wales.  Taken  by  Messrs.  Carter,  Lea,  and 

Taylor:  also  in  the  South  Australian  Museum. 

Haplonycha. 

I  have  already  discussed  the  affinities  of  this  genus  in 
Proc.  L.S.N.S.W.,  1890,  pp.  517.  etc.,  and  at  the  same  time  I 
furnished  a  tabulation  of  the  species  then  known  to  me,  and 
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described  some  new  species.  Since  tlial  pajK')-  was  published  T 
have  had  opportunity  of  stndyinjj:  a  large  nuniboi-  nf  additional 
species,  and  have  now  before  me  a  considerabk^  nnmber  as  yet 
undescribed.  I  am  still  of  opinion  that  Col /Htc/ii/n  cannot  be 
maintained  as  distinct  from  // n p/otii/r/K/,  althougrh  I  think 
that  I  was  mistaken  in  selecting  the  former  name  for  use,  in- 

asmuch as  //(ip/ntii/rl/d  seems  to  have  been  used  for  Boisdu- 

M ilolont h(i  ()h(X(i  in  Dejean's  catalogue,  in  1837.  ('i)I[K)- 
cliila  was  proposed  by  Erichson  (1843)  without  description. 
In  1850  Blanchard  furnished  characters  for  Erichson's  name, 
and  at  the  same  time  characterized  under  the  name  II (i p- 
]()H}fch<(  an  aggres^ate  wliich  lie  regarded  as  forming  a  genus 

allied  to  but  distinct  from  ( 'ol porliiht .  T,  however,  can  find 
no  character  mentioned  in  his  diagnoses  which  distinguishes 
either  from  the  other,  but  in  an  appended  note  it  is  stated 
that  in  Tl (cpJontivJia  the  galea  of  the  maxillae  is  not  gibbous, 
the  labium  is  less  quadrate,  and  the  antennal  club  and  clypeus 
are  distinct  in  shape  (but  without  indication  of  the  nature  of  the 

distinction,  unless  reference  is  intended  to  the  word  "  produc- 
tus,"  which  in  the  diagnoses  is  used  of  the  clypeus  of  Colpo- 
chila,  but  not  of  Ha plonyrhn ,  and  'oblonga,"  which  is  used 
of  the  antennal  club  of  Jl nplonyvha,  but  not  of  Col pochila ). 
However,  these  characters  are,  T  think,  of  no  value,  though,  of 
course,  one  cannot  be  positive  about  the  maxillae  without  dis- 

secting all  the  species,  which  T  have  not  been  able  to  do.  Bur- 
meister,  in  1855,  treated  the  two  aggregates  as  identical.  Lacor- 
daire,in  1856  (in  his  tabulation  of  the  // eferoni/nd  genera  of  the 
world)  distinguishes  foZ/^or////*?  from  H aplonyclia  by  the  shape 
of  its  antennal  club  ;  certainly  not,  in  my  opinion,  a  character 
of  generic  value,  nor  constant  in  any  considerable  number  of 
species.  It  is  quite  possible  that  the  long  and  somewhat  di- 

verse series  of  species  which  I  attribute  to  11  a  phmycha  may 
sooner  or  later  be  regarded  as  vielding:  material  for  the  forma- 

tion of  several  new  genera.  At  present  I  am  able  to  break 
those  species  up  into  several  groups,  distinguished  from  each 
other  by  easily  recognizable  characters  :  but  those  characters 

are  all  such  as  appear  to  me,  in  the  Australian  Scrico'irl est  in 
general,  merely  specific,  i.e.,  not  indicative  of  the  nature  of 
the  other  characters  of  the  insects  in  w^hich  they  appear. 

It  has  seemed  to  me,  therefore,  that  II n plonycha  mav  be 
dealt  with  most  satisfactorily  by  dividing  it  into  subordinate 
aggregates  under  the  name  of  groups,  a  method  of  treatment 
which  I  adopted  recently  in  revising  Onthophayns  and  Jyipa- 
rcfni^i.  The  species  of  HaploiiycJin  known  to  me  fall  conveni- 

ently, I  think,  into  eight  groups,  wliich  may  be  distinguished 
as  follows :  — 

k2 
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A.  Antennae  consisting    of   eight  joints only 
AA.  Antenn£e  consisting  of  nine  joints. 

B.  Lateral  gutter  of  pronotum  (especi- 
ally round  the  hind  angles)  wide 

and  filled  with  closely-packed  seti- 
ferous  rugulosity 

BB.  Lateral  gutter  of  pronotum  not  as B. 
C.  Surface  of  apical  joint  of  maxil- 

lary palpi,  with  a  large  impres- 
sion bordered  laterally  by  a  raised 

edge  ... 
CC.  Apical  joint  of  maxillary  palpi 

not  as  C. 
*  D,  Penultimate  joint  of  maxillary 

palpi  longer  than  antepenulti- mate ...  ... 
DD.  Penultimate  joint  of  maxillary 

palpi   not  (or  scarcely)  longer 
than  antepenultimate. 

E.  Antenna!  club,  with  more  than 
3  joints  in  both  sexes... 

EE.  Antennal  club,  with  only  3 
joints  in  both  sexes. 

F.  Species  not  having  the  pro- 
notum and  pygidium  black. 

G.  Perpendicular    front  face 
of  clypeus,  with  plenti- 

ful, more  or  less  rugulose 
punctures,  more  or  less 
obscuring  the  transverse 
setiferous  series  ... 

GG.  Perpendicular  front  face 
of  dypeus  nitid,  smooth, 
and  all  but  unpunctured, 
except      the  transverse 
series  of  very  large  seti- 

ferous punctures        _  ... 
FF.  Pronotum    and  pygidium 

black  ... 

Group  I. 

Group  II. 

Group  III. 

Group  IV. 

Group  V. 

Group  VI. 

Group  VII. 

Group  VIII. 

The  species  which  I  associate  together  in  each  of  the  above 

groups  are  fairly  homogeneous  in  facies,  though  considerably- 
less  so  in  respect  of  structural  characters.  More  detailed  re- 

marks about  the  groups  will  be  found  below. 
In  subdividing  Haplonycha  into  groups,  the  number  of 

joints  in  the  antennae,  though  not,  in  my  opinion,  a  character 
of  much  importance,  enables  two  or  three  species  with  only 
eight  antennal  joints  to  be  satisfactorily  separated  from  the 

*  In  the  concluding  species  of  this  group  the  group-charac- ter is  only  feebly  marked,  but  in  these  the  dorsal  surface  of 
the  body  is  pruinose  and  iridescent,  which  is  not  the  case  with 
any  species  known  to  me  (of^  the  following  groups),  having 
maxillary  palpi  of  somewhat  similar  structure. 
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others  as  the  first  i^roii}).  If  the  aiiteiinal  characters  were  dis- 
regarded tliese  species  might  very  well  be  placed  near  //. 

h(U((,  Blackb.  The  second  group  consists  of  large  or  very- 
large  species  in  which  the  marginal  gutter  of  the  pronotum 
presents  the  remarkable  structure  indicated  in  the  tabulation, 
a  character,  however,  that  does  not  appear  to  be  of  much  im- 

portance, since  several  species  not  possessing  it  are  otherwise 
very  close  to  some  in  the  second  group  ;  it  is,  however,  of  great 
value  for  purposes  of  identification.  The  preceding  two 
groups  having  been  eliminated,  I  have  arranged  the  remain- 

der of  the  groups  by  means  of  the  character  that  appears  to 
me  the  most  fundamental  of  those  I  have  observed  in  the 

genus,  inasmuch  as  well-marked  differences  in  respect  of  it 
seem  to  be  somewhat  uniformly  accompanied  by  other  differ- 

ences, such  as  in  facies,  colour,  texture  of  elytra,  etc.  I  refer 
to  the  structure  of  the  maxillary  palpi.  Using:  this  character 
I  first  separate  as  the  third  group  a  small  aggregate  of  species 
having  a  remarkable  impression  on  the  apical  joint  of  the 
maxillary  paljDi.  The  remainder  of  the  genus  I  then  divide 

into  two  sections  ("D"  and  ''DD"  in  the  preceding  tabula- 
tion) according  as  the  penultimate  joint  of  the  maxillary  palpi 

is  or  is  not  longer  than  the  antepenultimate.  It  must  be 
admitted,  however,  that  there  are  a  few  intermediate  forms 
in  which  there  is  little  or  no  difference  in  length  between  these 
joints,  but  these  forms  will  present  no  practical  difficulty  in 
identification,  because  if  they  be  placed  together  it  will  be 
found  that  they  naturally  divide  themselves  into  two  aggre- 

gates, in  one  of  which  (while  the  penultimate  joint  is  invari- 
ably, I  think,  at  any  rate  a  trifle  longer  than  the  ante- 

penultimate) the  facies  is  in  general  that  of  the  species  in 
which  the  antepenultimate  joint  of  the  palpi  is  very  shorty 
and  the  dorsal  surface  is  invariably  more  or  less  brilliantly 
iridescent ;  and  in  the  other  aggregate  the  facies  is  very  dif- 

ferent (average  size  smaller,  texture  notably  less  fragile),  and 
the  dorsal  surface  is  not,  in  any  species  known  to  me,  irides- 

cent. The  aggregate  "D"  does  not  seem  to  lend  itself  to  sec- 
tional division,  and  therefore  I  treat  it  as  a  single  (the  fourth) 

group.  The  aggregate  "DD,"  however,  is  much  less  homo- 
geneous, and  contains  a  few  isolated  forms  which  I  have  sepa- 

rated as  the  seventh  and  eighth  groups,  the  eighth  consisting 
of  three  species  not  very  much  like  each  other,  or  very  close  to 
any  other  Ewplonycha,  but  which  happen  to  agree  in  present- 

ing the  unusual  character  of  the  head,  pronotum,  and  py- 
gidium  being  black ;  while  the  seventh  group  consists  of  a  few 
species  bearing  a  general  resemblance  to  those  of  the  third 
group,  and  differing  from  all  those  of  the  fifth,  sixth,  and 
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eighth  groups  by  the  combination  of  a  peculiar  sculpture  of 
the  perpendicular  front  face  of  the  clypeus,  with  antennal 
club  of  only  tliree  joints  in  both  sexes.  The  remainder  of  the 

section  ''DD"  consists  of  species  closely  resembling  each  other 
^with  a  few  exceptions)  in  respect  of  facies,  but  conveniently 
divisible  into  two  groups  (the  fifth  and  sixth),  in  one  of  which 
the  sides  of  the  prothorax  are  sinuate  behind  the  middle  and 
the  antennal  club  has  four  joints  (the  first  usually  much 
shorter  than  the  second  in  the  females),  while  in  the  other  the 
sides  of  the  prothorax  are  not  sinuate  behind  the  middle  and 
the  antennal  club  has  in  both  sexes  only  three  joints. 

I  have  not  found  any  uniform  external  difference  between 
the  sexes  in  TIaploiii/clia,  except  in  the  antennal  club.  The 
lamellae  of  this  are  longer  in  the  males  than  in  the  females, 
but  not  different  in  number,  althoue^h  in  the  species  in  which 
the  club  has  more  than  three  lamellae  the  first  of  them  is  usu- 

ally much  abbreviated  in  the  female,  but  very  rarely  (I  think 
//.  hellu,  Blackb.,  supplies  the  only  instance),  so  much  abbre- 

viated that  it  is  not  very  obviously  a  lamella  of  the  club. 
In  dealing  with  the  species  of  this  genus  it  is  necessary 

to  begin  by  discussing  those  described  by  the  earlier  authors, 
inasmuch  as  their  descriptions  are  for  the  most  part  extremely 
brief  and  devoid  of  any  mention  of  the-  structural  characters 
that  are  the  most  valuable  for  purposes  of  identification.  The 
earliest  species  of  those  subsequently  attributed  to  Bajilonycha 
are  Melolonfha  obesa,  Boisd..  M.  A  ■^trohihri .  Boisd..  and  M. 
cUiafa,  Boisd.  (described  in  1835).  Burmeister  subsequently 
described  as  the  first  of  these  an  insect  which  it 

seems  probable  was  not  Boisduval's  type,  but  a  Bap- 
lonycJia,  believed  by  Burmeister  to  be  identical  with 
the  type,  and  in  that  identification  I  have  little 
doubt  he  was  mistaken.  Assuming  M.  nhma  to  be  a  Tlti/p- 
lonycha  (which  I  fear  is  not  certain),  its  description  happens 
to  mention  two  characters  that  in  combination  are  very  un- 

usual in  the  genus,  viz..  "head  and  thorax  black"  and  "pro- 
thorax rugulose-punctulate."  Now,  Burmeister  says  of  what 

he  calls  ''nhem,  Boisd.,"  that  it  is  entirely  f  ueher-all)  shining 
castaneous-brown,  and  makes  no  reference  to  its  prothorax 
being  rugfulose.  My  own  opinion  is  that  ]\f .  oheftn,  Boisd.,  is 
the  species  of  which  Burmeister  described  a  variety  as  M. 
gagatina.  It  is  one  of  the  very  few  species  of  the  g^enus  that 
seems  subject  to  considerable  variation  in  colour  (its  head  and 
prothorax  are  always,  so  far  as  I  have  observed,  black,  while 
its  elytra  vary  from  dark  ferruginous  to  black).  It  is  found 
in  New  South  Wales,  the  presumable  hahifnt  oi  M.  ohrm, 
Boisd.,  and  the  puncturation  of  the  pronotum  is  more  inclined 
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to  rugulosity  tliaii  in  most  of  its  congeners.  As,  liowevor, 
Boisduval  gives  no  information  about  the  antennae  of  his 
insect,  and  does  not  mention  its  size,  I  do  not  propose  to 
change  the  name  of  7/.  </a(/((tltia,  Burm.,  but  prefer  to  regard 
M.  ohcsa,  Boisd.,  as  unrecognizable  without  a  fresh  descrip- 

tion founded  on  the  actual  type  (which  very  likely  is  not  in 
existence),  and  accepting  provisionally  the  bare  possibility 
that  Burnieister's  statement  of  colour  was  an  intentional  cor- 

rection of  Boisduval,  founded  on  inspection  of  the  actual  type, 

treat  "7/.  obcf^tt,  Burm.  (?  Boisd.)"  as  the  valid  name  of  a  good 
species.  Burnieister  cities  //.  ohrsa,  Boisd.  (Blanch.)  as  being 
the  species  which  he  called  ohcxct,  Boisd.,  but  this  was  almost 
certainly  without  having  seen  the  specimens  so  named  by 
Blanchard.  I  believe,  however,  that  the  citation  is  correct, 
as,  although  Blanchard  does  not  describe  //.  ohtsa,  he  com- 

pares other  species  with  it  in  terms  that  are  agreeable  to  its 
being  H.  obesa,  Burm.  MelolovfJid  A  i-oJahei ,  Boisd.,  is,  in 
Burmeister's  opinion,  probably  a  Tlaplonycha ,  from  which 
genus  1  unhesitatingly  exclude  it,  on  the  ground  that  its  elytra 
are  described  as  not  geminate-striate.  I  believe  it  to  be  a  *V//'^- 
fe1Joj)id.  M eloJontha  ciliata,  Boisd.,  is  attributed  to  Hay- 
lonychd  by  both  Blanchard  and  Burmeister,  the  latter  stating 
that  he  considers  it  incapable  of  identification.  Blanchard 
mentions  that  its  antennae  have  only  eight  joints,  and  it  is 
probable  that  that  statement  was  founded  on  an  inspection  of 
the  type,  and  therefore  must  not  be  passed  over.  I  should 
say  that  it  is  very  likely  to  be  identical  with  //.  rugom, 
Burm.,  but  as  Boisduval  implies  that  the  insect  has  not  gemi- 

nate-striate elytra,  I  think  it  unlikely  that  either  he  or  Bur- 
meister was  dealing  with  a  true  U apl onycJia,  but  almost  cer- 

tainly with  a  Frenchella.  Tt  will  be  seen,  then,  that  I  reject 

all  Boisduval's  names  from  11  a plonycha ,  believing  that  only 
one  of  them  applied  to  a  real  llaplonyclin,  and  that  that 
fohem,)  cannot  be  identified  unless  the  type  exists  and  can 

be  studied.  In  1842  Hope  described  as  Serlrrsfln'si  Govldi  an insect  from  Port  Essington,  which  has  been  attributed  to 

Haplonycha  fColporliilrf),  although  there  is  little  in  Hope's 
description  to  indicate  its  generic  characters.  There  is,  how- 

ever, in  the  South  Australian  Museum,  a  Tlaplonyrha,  from 
the  neighbourhood  of  Port  Essins^ton,  which  agrees  so  well 

with  Hope's  description  that  I  have  no  hesitation  in  consider- 
ing it  Hope's  species. 
Hombre  and  Jacquinot,  in  1842,  figured,  under  the  name 

fa^man'ica  (Vov.  Pole  Sud.  Atl.,  t.  8,  f.  8),  a  species  which  has been  regarded  as  identical  with  oh  em.  Boisd.  I  regret  that  I 
have  not  been  able  to  investig-ate  the  g'rounds  of  that  deter- 
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mination,  but  may  say  that  it  seems  to  me  unlikely  to  be  cor- 
rect. The  species  that  I  have  called  "//.  ohesa,  Burm.  ( ?  Boisd.)" 

does  not,  so  far  as  I  know,  occur  in  Tasmania,  but  that  which 

I  believe  to  be  2JC(^'tor(tl/s,  Blanch.,  is  found  there,  and  is  likely 
to  be  identical  with  tasmanica,  H.  and  J.,  which  latter  is 
the  older  name.  But  I  have  not  before  me  sufficient  evi- 

dence to  decide  this  point. 

The  next  author  who  described  species  of  TIa'pIo7iycha 
was  Blanchard  (Cat.  Coll.  Ent.,  1850),  who  may  be  regarded 
as  the  founder  of  the  genus,  in  which  he  placed  seven  species, 
three  of  which  ( striat dla,  iridesccns,  and  ciliataj  I  exclude 
from  the  genus  on  account  of  their  elytra  not  being  geminate- 
striate.  Another  of  his  species  f  ohscuricornis J  is  so  vaguely 
described  that  the  striation  of  its  elytra  can  scarcely  be  in- 

ferred, but  the  implication  is  that  it  is  not  geminate,  and  I 
have  not  much  doubt  of  the  insect  being  a  Frenchella.  I  take 

it,  therefore,  that  Blanchard's  ohesa,  scutalis,  and  pectoraJis 
only  can  stand  in  Haplonyclm.  H.  ohesa,  Blanch.,  I  have 
already  discussed  above.  li.  pectoralis,  Blanch.,  I  identify 
without  much  doubt  with  a  species  common  in  New  South 
Wales.  //.  scutalis,  Blanch.,  is  scarcely  distinguished  from 
pectoralis  except  by  slight  colour  differences,  and  a  scutellar 
character  to  which  I  attribute  but  little  value.  I  think  I 
know  the  insect,  but  doubt  whether  it  is  more  than  a  variety 
of  pectoralis.  Besides  the  species  which  he  called  Haplonycha, 
Blanchard  also  described  two  as  Colpochilce  ( crassiventris  and 
jninctulata ) ,  which  must  be  placed  in  Haplonycha  as  includ- 

ing Colpochila.  Punctvlata  is  a  well-known  insect  from  New 
South  Wales,  but  crassiventris  is  less  easily  identified.  Bur- 
meister  says  that  it  is  probably  identical  with  his  II .  Roei  (in 
which  case  its  name  has  priority),  and  in  this  I  agree  with 
him.  The  principal  difficulty  seems  to  be  the  much  greater 
size  quoted  for  crassiventris,  but  it  almost  disappears  when  it 
is  remembered  that  in  all  Blanchard's  measurements  a  milli- 

metre requires  to  be  takan  as  one-thirtieth  of  an  inch.  Bear- 
ing this  in  mind,  and  remembering  also  that  the  Swan  River 

is  the  liahitat  quoted  for  both  crassiventris  and  Roei,  it  seems 
fairly  safe  to  treat  the  latter  name  as  a  synonym  of  the  for- 
mer. 

The  next  author  after  Blanchard  to  describe  spe- 
cies of  Baploni/cha  was  Burmeister  (1855),  who  de- 

scribed ten  species,  three  of  which  (tasmanica,  Germ., 
ruc/om,  Burm.,  and  ciliafa,  Boisd.),  cannot  remain  in 
the  genus,  the  first  being  a  Pachyc/astra,  and  the 
other  two  probably  identical  with  each  other,  and  almost  cer- 

tainly belonging  to  Frenchella.    I  have  identified  five  of  the 



297 

reniaiuing  seven  with  some  eonfuleiice,  and  the  other  two  with 
more  doubt.  1  shall  refer  to  them  more  particularly  in  the 

following  pages.  One  of  them,  however  (  Roci),  L  have  already 
discussed  above. 

After  Burmeister  there  was  a  long  interval,  until  in  1871 
Macleay  described  a  single  species  (11.  pinguis).  There  aro 
two  specimens  (one  of  them  doubtless  the  type)  bearing  this 
name  in  the  Australian  Museum,  and  they  are  identical  with 

the  llaplonycha  that  1  have  discussed  above  as  ''ohesa,  Burm. 

( ?  Boisd.)".'  I  may  here  remark  that  ohesa,  Boisd.,  is  repre- sented in  the  South  Australian  Museum  by  the  species  that  I 
am  convinced  is  i)ectoralis,  Blanch. 

In  1878  Mr.  Tepper  described  a  species  of  this  genus 
under  the  name  ch  struct  or  (Tr.R.S.S.A.),  which  I  have 
already  discussed  (Pr.L.S.N.S.W.,  1890,  p.  533). 

In  1888  (Pr.L.S.N.S.W.,  p.  913)  Sir  W.  Macleay  describ- 
ed //.  testacei'peniiis. 
In  1890  I  described  a  number  of  new  species  (I.e.)  in  a 

paper  that  I  have  already  referred  to  in  the  present  memoir, 
and  I  added  other  species  in  1892  and  1895,  all  of  which  are 
treated  in  the  following  pages. 

In  1891  //.  nitidicoUis  was  described  (D.E.Z.,  p.  263)  by 
Nonfried.  As  the  description  is  so  vague  as  not  to  mention 
even  the  number  of  joints  in  the  antennae,  or,  indeed,  any 
other  character  that  would  enable  me  to  place  the  insect  in 

my  tabulation,  I  am  oblig-ed  to  disregard  it  altogether. 
I  have  now  referred  to  all  the  names  (to  the'  best  of  my 

belief)  that  have  been  up  to  the  present  time  proposed  for 
species  that  are,  in  my  opinion,  or  have  been  treated  by  their 
authors  as  members  of  tnis  genus  (including  Colpochila ).  Q- 
those  (43  in  number)  I  have  indicated  7  as  representing 
species  that  cannot  remain  in  Tlajilonycha,  3  as  synonyms,  and 
2  concerning  which  I  have  not  sufficient  data  for  forming  any 
decided  opinion.  There  consequently  remain  31  names  which 
I  regard  as  representing  valid  species  of  Hojdonycha.  I  have 
now"  to  add  the  descriptions  of  29  new  species,  bringing  the 
total  of  this  genus  to  the  formidable  number  60,  the  dis- 

tinctive characters  of  which  are  displayed  in  the  following 
tabulations :  — 

Group  I. 

[Antennae  consisting  of  only  eight  joints.] 
A.  Pronotum  not  having  a  fringe  of  long 

pilosity  immediately  within  the  basal 
and  apical  margins. 

B.  Head  very  finely   and  closely  (con- 
flnently)  punctnlate.    Sides  of  pro- 
thorax  not  sinuate  behind  middle...     rnficeps,  Burm. 
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B.  Head  much  less  finely,  and  not 
nearly  conflnently,  punctured.  Sides 
of  prothorax  sinuate  behind  mid- 

dle ...   
A  A.  Pronotnm  having  a  fringe  of  long 

piloisity  immediately  within  the  basal 
and  apical  margins 

Group  II. 

[Antennae  of  nine  joints.    Ijateral  gutter 
ally  round  hind  angles)  filled  with 
ferous  punctures  or  granules.] 

A.  Antennal   club,   with    more     than  3 
lamellae  in  both  sexes. 

B.  3rd   joint  of   antenn£e  longer  than 
2nd  joint. 

C.  Disc  of  pronotum  and  of  pygidium 
non-pilose. 

D.  Punctures  of  elytra  much  finer 
and  more   sparse  than  in  the 
next  two  species  ... 

DD.  Punctures    of     elytra  much 
stronger. 

E.  Joint  3  of  male  antenna  den- 
tate near  apex,  joint  1  of  fe- 

male flabellum  little  shorter 
than  2   

EE.  Joint  3  of  male  antenna 
simple ;  joint  1  of  female  fla- bellum   scarcely    more  than 
half  2  ...  

CC.  Disc,  of  pronotum  and  of  pygi- 
dium pilose  ... 

BB.  3rd  joint   of   antennje  not  longer 
than  2nd  joint. 

C.  Pygidium  carinate,  but  little  con- 
vex,   and    conspicuously  punctu- late  ... 

CC.  Pygidium   non-carinate,  strongly 
convex,  and  scarcely  punctulate. 

D.  Pygidium  very  strongly  gibbous; 
joint    1    of    female  flabellum 
about  half-length  of  3  ... 

DD.  Pygidium     scarcely  gibbous; 
joint    1    of    female  flabellum 
scarcely  shorter  than  3  ... 

A  A.  Antennal  club   in   both  sexes,  with 
only  3  lamellae. 

B.  Base  and  apex  of  pronotum  fringed 
with  long  hairs  immediately  within 
the  marginal  edging. 

C.  Joint  4  of  antennae  notably  longer 
than  joint  3... 

CC.  Joint  4  of  antennae  not  longer 
than  joint  3... 

D.  Disc  of  pronotum  glabrous  and 
very  sparsely  punctulate 

neglecta,  Blackh. 

crinita,  Burm. 

of  pronotum  (especi 
closely  packed  seti 

antennalis,  BJachh. 

laminata,  Blackh. 

dubia,  Blackh. 

pilosa,  Blackh. 

carinata,  Blackh. 

campestris,  Blackh. 

fort  is,  Blackh. 

latebricola,  Blackh. 

trichopygn, Blackh. 
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DI).  Disf  ol'  pronotiim  pilo^t',  aiui, 
ill   pnrts,   m(>r(»  (•l()s(>lv  piiiictu- lato   

HH.  Mase  and  ap<^\  of  pioiiotum  not 
friiit2;(Hl  with  l(Hi<i;  hairs  within  tl)(^ 
niarj»;iiial  od^ing 

crassivcntris,  Ifhinch. 

pimctuhita,  liJanch. 

Group  ill. 

[Auteiinse  of  nine  joints.  Lateral  gutter  of  pronotum  normal. 
Apical  joint  of  maxillary  palpi  impressed  with  a  con- 

spicuous fovea  (which  is  margined  by  a  fine  raised  edg- ing.] 
A.  Pronotnni  not  fringed  with  long  erect 

hairs  immediately  in  front  of  its  basal 
edging. 

B.  Lateral  edging  of  elytra  normal. 
C.  Pronotum  lobed  in  middle  of  base 

(best  seen  from  in  front  oblique- 
ly), and  closely  and  strongly  punc- t'ulate. 

D.  Pronotum  strongly  gibbous  ;  ely- 
tral  punctures  isolated,  on  an 
even  surface 

DD.  Pronotum  much   less  convex; 
elytra!  pimctures  run  together 
and  mixed  with  confused  rugu- losity 

CC.  Pronotum  not  lobed  at  base,  more 
finely  and  less  closely  punctulate 

BB.  Lateral    edging     of    elytra  very 
strong  and  thick 

A  A.  Pronotinn   fringed  with   long,  erect 
hairs  immediately  in  front  of  its  basal 

edging. 

gibbosicollis,  Blackb. 

setosa,  Blackb. 

spadix,  Blackb. 

marginata,  Blackb. 

longior,  Blackb. 
Group  IV. 

A  A. 

[Antennae  of  nine  joints.  Lateral  gutter  of  pronotum  normal. 
Apical  joint  of  maxillary  palpi  not  foveate.  Penultimate 
joint  of  maxillary  palpi  longer  than  antepenultimate,  this 
character  being  doubtful  only  in  some  iridescent  species.] 

A.  Hind  angles  of  pronotum  well  defined, 
strongly  dilated,   and  reflexed        ...     badia,  Burm.  (?) 
Hind  angles  of  pronotum  scarcely  di- 
lated. 

B.  Penultimate  joint  of  maxillary  palpi 
notably  longer  than  apical  joint  ...    solida,  Blackb. 

BB.  Penultimate    joint     of  maxillary 
palpi  not  longer  than  apical  joint. 

C.  Penultimate    joint     of  maxillary 
palpi  much  longer  than  antepe- 

nultimate joint. 
D.  Pronotum      not  continuously 

fringed  with   long,  erect  hairs 
immediately    in    front    of  its 
basal  edging. 
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E.  Dorsal    surface  of    head  not 
both    strongly    rngulose  and 
clothed  with  long,  erect  hairs, 

F.  Perpendicular  front  face  of 
clypeus,      with  plentiful 
punctures,  more  or  less  ob- 

scuring the  transverse  roAv 
of  setiferoU'S  punctures. 

G.  Antennal    club,    with  4 
joints  in  both  sexes  ... 

*  GG.  Ant-ennal  club;  Avith  only 
3  joints,  at  any  rate  in 
the  female. 

H.  Puncturation  of  elytra 
less    close,    similar  to 
that  of  hella,  Blackb., 
and  'pectoralis,  Blanch. 

I.  Penultimate  joint  of 
maxillary  palpi  very 
little  shorter  than 

apical II.  Penultimate  joint  of 
maxillary  palpi  very 
much  shorter  than 

apical 
HH.  Puncturation  of  ely- 

tra much  more  close. 
I.  Joints  3  and  4  of  an- 

tennae somewhat 
elongate  (4,  especi- 

ally, much  longer 
than   wide)  ... 

II.  Joints  3  and  4  of  an- 
tennae very  short, 

subtransverse 
FF.  Perpendicular  front  face 

of  clypeus  nitid,  with  only 
very  fine  sparse  punctures, 
except  the  very  large  trans- 

verse series  (antennal  club 
4-jointed)   

EE.  Dorsal  surface  of  head 
strongly  rugulose,  and  cloth- 

ed with  long,  erect  hairs. 
F.  Form  very  robust;  pronotum 

strongly  declivous  at  base 
(as  in  H.  solida,  Blackb.)... 

FF.  Form    much    less  robust; 
pronotum  normal  (as  in  H. 
hella,  Blackb.)   

DD.  Pronotum  continuously  fring- 
ed, with  very  long  hajrs  im- 

mediately in  front  of  its  basal 
edging   

punctiventris,  Blackb. 

deceptor,  Blackh. 

Sloanei,  Blackb. 

accepta,  Blackb. 

punctatissima,  Blackb. 

paradoxa,  Blackb. 

firma,  Blackb. 

clypealis,  Blackb. 

amabilis,  Blackb. 

*  I  feel  no  doubt  that  this  is  the  case  also  in  respect  of those  males  which  are  not  known. 
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CC.  Pcnultiinato  joint    of  maxillary 
f)alpi     but    little     (or  scarcely) 
on^cr     than  ant«pciuiltimato. 
[Iridescent  species.] 

D.  Hind  angles    of    protliorax  en- 
tirely rounded  off 

DD.  Hind  angles  of  protliorax  well 
defined. 

E.  Species  not  having  joints  3 
and  4  of  antennco,  both  of 
them  very  short  and  subtrans- yerse. 

F.  Joint  4  of  antennse  longer 
than  joint  3. 

G.  Size    very    large  (about 
long.  14  1.)   

GG.  Size  much  smaller  (long. 
9  1.  or  less).  [Antennal 
club  of  male  4-jointed.] 

FF.  Joint  4  of  antennre  slight- 
ly   shorter    than    joint  3. 

[Antennal    club     of  m^le 
with  only  3  joints.] 

EE.  Joints  3  and  4  of  antennse 
very  short,  subtransverse  ... 

Gouldi,  Hope 

nobilis  Blackb.  ' 

bella,  Blackb. 

amcena,  Blackb. 

pulchella,  Blackb. 

Group  V. 

[Antennas  of  nine  joints.  Lateral  gutter  of  pronotum  normal. 
Apical  joint  of  maxillary  palpi  not  foveate.  Penultimate 
joint  of  maxillary  palpi  shorter  than  antepenultimate,  or 
sub-equal  to  it.  In  the  latter  case  the  dorsal  surface  not 
iridescent.  Antennal  club  composed  of  more  than  three 

joints  in  both  sexes. "^J 
A.  Large  iridescent  species.  [Joint  3  of 

maxillary  palpi  much  shorter  than 
joint  2.] 

B.  Pygidium  but    little    nitid,  closely 
sculptured,  especially  near  iDase  ... 

BB.  Pygidium    brilliantly     nitid,  its 
puncturation  extremely  sparse 

AA,  Non-iridescent   species;    almost  in- 
variably of  much  smaller  size. 

B.  Puncturation  of  head  sparse... 
BB.  Puncturation  of  head  very  close, 

more  or  less  confluent, 
C.  Sides  and  base  of  pronotum  (with- 

in the  margin)  and  also  base  of 
elytra  fringed   with    very  long, 
erect  hairs  ...       ...       ...       ...    Mauricei,  Blackb. 

gigantea,  Burm.  (?) 

lucifera,  Blackb. 

gracilis,  Blackb. 

*  I  am  quite  confident  that  this  is  the  case  in  the  species  (of 
this  aggregate),  of  which  only  one  sex  is  known  to  me.  See  the 
remarks  on  this  subject  under  the  description  of  H.  lucifera, 
Blackb. 
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CC.  Pilosity  not  as  in  II.  Maaruei. 
D.  Basal  edging  of  pronotiim  fine, 

and  eqnal  •■^W  across  base;  hind 
angles  not  dilated. 

E.  Laminje  of  antennal  club  very 
long  (in  male  scarcely  shorter 
than   the  head) 

EE.  Laminro    of    antennal  club 
much  shorter. 

F.  Base   of  pronotum  strongly 
sinuate,  middle  part  quite 
conspicuously  lobate 

FF.  Base    of    pronotum  only 
feebly  sinuate. 

G.  Pronotum   strongly  punc- tulate 
GG.  Pronotum    finely  Dunc- tulate 

DD.  Basal    edging     of  pronotum 
becomes  notably  more  elevated 
laterally,  with  liind  angles  dis- 

tinctly dilated. 
E.  Scutellum     concolorous  with 

elytra . 
F.  Antennal       laminae  more 

elongate  (especially   in  fe- 
male) ;    pronotum  notably 

more  strongly  punctulate... 
FF.  Antennal  laminje  shorter; 

pronotum      notably  more 
finely  punctulate  ... 

EE.  Scutellum  black  in  contrast 
to  the  red-brown  elytra 

egregia,  Blackb. 

sinuaticollis,  BJackh. 

lustica,  BJiTckh. 

arvicola,  Blackb. 

electa,  BJackh. 

fro  tern  a,  Blackh. 

snbulicoln,  Blackh 

Group  VI. 

[Antennae  of  nine  joints.  Lateral  gutter  of  pronotum  normal. 
Apical  joint  of  maxillary  palpi  not  foveate.  Penultimate 
joint  of  maxillary  palpi  shortsr  than  antepenultimate,  or 
sub-equal  to  it.  in  the  latter  case  the  dorsal  surface  not 
iridescent.  Antennal  club  composed  of  only  three  joints. 
Pronotum  not  black.  Perpendicular  front  face  of  cly- 
peus  with  plentiful,  more  or  less  rugulose,  punctures, 
more  or  less  obscuring  the  transverse  setiferous  series.] 

A.  Pygidium   somewhat   densely  clothed 
with  long,  soft,  pallid  hairs  ...       ...     palpalis,  Blackh. 

AA.  Pygidium  not  as  in  A. 
B.  The  lateral  gutter  of  the  pronotum 

punctulate  conspicuously  and  con- 
tinuously to  the  hind  angles. 

C.  Base  of  pronotum  not  fringed  in 
front    of  its   edging    with  erect 
hairs. 

D.  Apical  2  joints  of  maxillary 
palpi  of  equal  length  (at  any 
rate  in  female).       Size  large 
(long.  12  1.)    pequalioeps,  Blackh. 
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DD.  Apical  joint  of  maxillary  palpi 
distinctly  l()n<>;(»r  tlian  pcMinlti- 
mate  joint. 

E.  Ijateiul  outline   of  piotlioiax 
•straight   or  sinuate    in  fiont 
of  iniddlc. 

F.  Puncturation       of  olytra 
s(>in<nvhat  close  (nnieh  like 
that     of     //.  frainuiK 
Black!).,  ohe.sn,  Rnrm.  (?), 
etc. 

FF.  Puncturation      of  elytra 
much  less  close 

EE.  liateral  outline  of  prothorax 
a  continuous  even  curve  ... 

CC.  Base    of    pronotum     fringed  in 
front  of    its  edging    with  long 
erect  hairs  ... 

BB.  Lateral  gutter  of  pronotum  in  its 
hinder  part    and    round  the  basal 
angle  smooth  and  more  or  less  di- lated. 

C.  Club  of  antennae  pallid  in  strong 
contrast  to  the  preceding  joints; 
clypeus  very  strongly  reflexed  ... 

CC.  Antennse  unicolorous ;  clypeus 
much  less  strongly  reflexed 

pectoralif^,  liJanch.  (?) 

pygmfea,  BInckb. 
thoraoioa.  BInckh. 

clara,  Blackh. 

destructor,  Tepper 

obesa,  Burm. 

Group  VII. 

[Antennae  of  nine  joints.  Lateral  gutter  of  pronotum  normal. 
Apical  joint  of  maxillary  palpi  not  foveate.  Penultimate 
joint  of  maxillary  palpi  shorter  than  antepenultimate,  or 
sub-equal  to  it.  In  the  latter  case  the  dorsal  surface  of 
the  insect  not  iridescent.  Antennal  club  of  only  three 
joints.  Pronotum  not  black.  Perpendicular  front  face 
of  clypeus  nitid,  bearing  only  a  fev^  very  fine  punctures 
and  a  single  series  of  very  large  setiferous  punctures.] 

A.  Lateral    outline    of    prothorax  very 
strongjy  rounded. 

B.  Pronotum  finely  and  closely  punctu- 
late        ...       ...       ...       ...       ...    testaoeipennis,  Mad. 

BB.  Pronotum  strongly    and  consider- 
ably less  closely  punctulate  ...        ...     faceta,  Blackh. 

AA.  Lateral  outline  of  prothorax  feebly 
arched   Tungi,  Blackh. 

Group  VIII. 

[Antennae  of  nine  joints.  Lateral  gutter  of  pronotum  normal. 
Apical  joint  of  maxillary  palpi  not  foveate.  Penultimate 
joint  of  maxillary  palpi  shorter  than  antepenultimate,  or 
sub-equal  to  it.  In  the  latter  case  the  dorsal  surface  not 
iridescent.  Antennal  club  of  only  three  joints.  Prono- 

tum black. 1 
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A.  Pronotum  opaque. 
B,  Elytra  closely  pimctulate,  piceous,  or 

black      ...       ...  ...       ...       ...     gagatina,  Burm. 
BB.  Elytra   sparsely  pimctulate,  pale 

testaceous,    with  a   narrow  black 
margin   ...        ...  ...        ...        ...     bicolor,  Blackh. 

A  A.  Pronotum  nitid    funerea,  Blackh. 

H.  neglecta,  sp.  nov.  Mas.  Ovata ;  minus  brevis ;  minus  ni- 
tida ;  rufescens,  elytris  pallide  testaceo-brunneis,  irides- 

cent! dus;  corpore  subtus  pedibusque  longe  f  ulvo-pilosis ; 
palpis  maxillariis  testaceis,  articulis  2°  3°  que  longitu- 
dine  sat  aequalibus  (4"  pauilo  longiori)  ;  antennis  testa- 
ceis,  8-articulatis,  clava  3-articulata  sat  elongata ;  clypeo 
modico,  fortiter  refiexo,  cum  fronte  sat  fortiter  minus 
confertim  punctulato ;  prothorace  quam  longiori  duplo 
latiori  antice  sat  fortit^er  angustato  sparsim  obsoletius 
minus  subtiliter  punctulato,  lateribus  rotundatis,  anguste 
marginatis,  ante  basin  leviter  sinuatis,  angulis  posticis 
obtusis ;  elytris  leviter  geminato-striatis,  sparsim  minus 
subtiliter  sat  sequaliter  punctulatis  ;  pygidio  nitido,  crebre 
subtilius  punctulato  ;  tarsorum  posticorum  articulis  basa- 
li])us  2  longitudine  inter  se  sat  sequalibus.  Long.,  8  1. , 
lat.,  41  1. 

Fem.  latet. 

Near  //.  ruficejjs,  Burm.,  but  differing  considerably  from 
that  species  in  puncturation — the  head  much  more  strongly 
and  sparsely  punctulate  (in  rufice'ps  the  punctures  are  fine 
and  confluent),  and  the  pronotum  much  more  closely.  The 
prothorax  is  gently  sinuate  at  the  sides  behind  the  middle, 
which  it  is  not  in  ruficeps. 

South  Australia.  In  the  South  Australian  Museum,  from 
Wilmington  (Burgess). 

H.  antenncdh,  sp.  nov.  Ovata;  nitida  ;  rufo-brunnea,  nec 
iridescens ;  corpore  subtus  pedibus  et  prothoracis  lateri- 

bus intra  marginem  fulvo-pilosis ;  palporum  maxillarium 
articulo  3"  quam  2"'  et  quam  4"'  longiori ;  capite  sat 
crebre  vix  fortiter  sat  rugulose,  prothorace  subtilius  minus 
crebre  suboDsolete,  elytris  (his  manifesto  geminato-stria- 

tis) fere  ut  prothorax  sed  sat  magis  distincte,  pygidio  (hoc 
pernitido)  haud  perspicue,  punctulatis  ;  antennis  9-arti- 
culatis;  prothorace  quam  longiori  duplo  latiori,  postice 
retrorsum  vix  perspicue  declivi,  lateribus  (et  basis  lateri- 

bus) sulco  mar^inali  (hoc  granulis  piliferis  conferto)  im- 
pressis,  basi  minus  perspicue  sinuata  ;  elytris  ad  apicem 
suturalem  haud  vel  vix  acutis. 

Maris  antennarum  flabello  6-articulato,  quam  articuli  omnes 
prgecedentes  conjuncti  sublongiori. 
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Feiniiue  uutcMinaruiu  llabello  6-articulato,  (luaiii  maris  iiiulto 
breviori,  articiilo  llaholli  I"  <(uain  3"'  circiter  duplo  bre- 
viori  ;  pygidio  gibbo  iiuUo  modo  cariiiato.  Long,  12-14 
1.  ;  lat.,  ().\-7  1. 
An  extremely  distinct  species,  the  only  one  known  to  me 

(of  the  genus)  having  a  well-developed  lateral  sulcus  on  the 
prothorax,  and  the  flabellum  of  the  female  antenna  6-jointed. 
The  male  has  its  antennal  flabellum  notably  longer  than  in 
any  other  Ihi plonycJui  of  the  same  group  (known  to  me)  except 
pi/osa,  Blackb.,  from  which  species  it  is  easily  separable,  i?iter 
alia,  by  its  pygidium,  impunctulate,  much  more  nitid,  glabrous, 
somewhat  tumid,  and  much  more  widely  truncate  (and  not 
triangularly  impressed)  at  the  apex.  The  prothorax  and 
elytra  in  both  sexes  are  notably  more  nitid  and  finely  and 
sparsely  punctured  than  in  the  other  species  having  a  flabel- 

lum with  more  than  three  joints.  The  geminate  striation  of 
the  elytra  is  very  feeble,  scarcely  indicated  except  by  the  inter- 

stices between  stria  and  stria  of  each  pair  being  evidently  con- 
vex and  much  narrower  than  the  interstices  between  pair  and 

pair. 
Western  Australia  ;  Swan  River,  etc. 

H.  pilosa,  sp.  nov.  Ovata,  longior ;  subnitida ;  rufobrunnea, 
elytris  subiridesoentibus ;  corpore  subtus  pedibusque  ful- 
vo-pilosis,  capite  prothorace  elytrorum  basi  pygidioque 
pilis  elongatis  erectis  subtilibus  vestitis ;  capite  crebre 
rugulose,  prothorace  obsolete  subcrebre,  elytris  (his  gemi- 
nato-striatis)  sat  crebre  minus  subtiliter,  pygidio  sparsim 
perspicue,  punctulatis ;  antennis  9-articulatis  ;  prothorace 
quam  longiori  duplo  latiori,  postice  retrorsum  sat  late 
declivi,  lateribus  (et  basis  lateribus)  sulco  marginali  (hoc 
granulis  piliferis  conferto)  impressis,  basi  minus  perspicue 
sinuata  ;  elytris  ad  apicem  suturalem  sat  fortiter  denti- 
formibus. 

Maris  antennarum  flabello  6-articulato,  quam  articuli  omnes 
prsecedentes  conjuncti  sat  longiori,  arcuato ;  pygidio 
minus  convexo,  ad  apicem  profunde  triangulariter  im- 
presso. 

Fem.  latet.    Long.,  llj  1. ;  lat.,  54  1. 
The  antennal  structure  at  once  separates  this  species  strongly 

from  all  its  known  allies  except  H.  antennalis,  from  which 
it  differs  as  indicated  under  the  heading  of  that  species.  The 
flabellum  of  its  antennae  is  even  longer  than  in  the  corres- 

ponding sex  of  antennalis.  The  sparse,  erect,  very  fine,  and 
inconspicuous  hairs  on  its  head  disc  of  prothorax  and  base 
of  elytra  are  a  valuable  specific  character. 

Australia.  I  am  not  certain  of  the  exact  locality,  but 
believe  it  to  be  Eyre  Peninsula. 



306 

Jl.  trichopyga,  sp.  nov.  Ovata ;  longior ;  sat  nitida ;  rufo- 
brunnea,  supra  sat  iridescens ;  corpore  subtus  pedibusque 
fulvo-pilosis,  prothorace  pilis  erectis  elongatis  fimbriato, 
abdomine  supra  (pygidio  incluso)  pubescenti ;  capite 
crebre  sat  fortiter,  prothorace  sparsim  subtiliter,  elytris 
(his  perspicue  geminato-striatis)  sat  fortiter  minus  crebre 
(fere  ut  (J.  imnctulaUc,  Blanch.,  sed  minus 
crebre),  pygidio  sparsim  subtiliter  (hujus  punc- 
turis  cum  granulis  minutis  setas  sat  breves 
erectas  graciles  ferentibus  sparsim  commixtis),  punc- 
tulatis ;  antennis  9-articulatis,  articulo  ̂   quam  3"*  sub- 
breviori ;  prothorace  quam  longiori  plus  quam  duplo  lati- 
ori,  postice  retrorsum  sat  late  declivi,  lateribus  (et  basis 
lateribus)  sulco  submarginali  (hoc  granulis  piliferis  con- 
ferto)  impressis,  basi  modice  sinuata,  lateribus  fortiter 
rotundato-ampliatis  ;  elytris  ad  apicem  suturalem  inermi- 
bus. 

Maris  antennarum  flabello  3-articulato,  quam  articuli  5  prae- 
cedentes  conjuncti  parum  longiori  ;  pygidio  sat  convexo, 
antice  in  medio  longitudinaliter  obsolete  (vix  perspicue) 
carinato. 

Fem.  latet.    Long.,  12  1. ;  lat.,  5|  1. 

Among  the  species  of  Jl aplcmycha  having  a  well-defined 
lateral  prothoracic  sulcus  and  antennae  with  a  3-jointed  flia- 
bellum,  this  species  is  distinguished  by  its  pilose  pygidium  in 
combination  with  the  prothoracic  disc  non-pilose  and  its  pro- 
thorax  strongly  declivous  behind. 

Western  Australia  ;  Coolgardie. 

//.  Idtehricola,  sp.  nov.  Ovata  ;  minus  nitida,  rufo-brunnea, 
vix  iridescens;  corpore  subtus  pedibusque  fulvo-vel  cine- 
reo-pilosis,  prothorace  pilis  erectis  elongatis  fimbriato ; 
capite  crebre  rugulose,  prothorace  sparsim  subtiliter, 
elytris  (his  geminato-striatis)  crebre  sat  fortiter,  pygidio 
(hoc  sat  nitido)  crebre  dupliciter  (i.e.,  subtiliter  et  minus 
subtiliter),  punctulatis  ;  antennis  9-articulati& ;  articulo 
4*"  quam  3'" ,  sat  longiori  ;  prothorace  quam  longiori  vix 
plus  quam  duplo  latiori,  postice  retrorsum  sat  late  de- 

clivi, lateribus  (et  basis  lateribus)  sulco  submarginali  (hoc 
granulis  piliferis  conferto)  impressis,  basi  leviter  sinuata, 
lateribus  quam  praecedentis  (C.  frich(>pyq(r )  minus  for- 

titer rotundato-ampliatis ;  elytris  ad  apicem  suturalem 
inermibus. 

Maris  antennarum  flabello  3-articulato,  quam  articuli  5  prae- 
cedentes  conjuncti  parum  longiori ;  pygidio  modice  con- 
vexo. 
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Feniiiut^  aiitennaruiii  llabello  iJ-articulalo,  (juaiii  articuli  Tj  ])raj- 
cedentes  conjuiicti  sat  breviori  ;    pygidio    quani  maris 
magis  convexo,  aiiticc  in  medio  loiigitudinaliler  obtuse  sat 
perspicue  cariiiato.     i.oiig.,  I  1J>-15  1.  ;  lat.,  6-7.',  1. 
Near  the  preceding  (H.  t ricli<n)t/<j<i ),  but  diflering  from 

it  by  its  glabrous  and  differently  sculptured  pygidium,  its 
more  closely  punctured  elytra,  more  convex  pronotum,  differ- 

ently proportioned  antennal  joints,,  etc. 
Western  Australia.  In  my  own  collection  ;  also  from  Mr. 

Lea  (Champion  Bay). 
U.  spddi.r,  sp.  nov.  Fem.  ?  Ovata,  minus  brevis  ;  sat  nitida  ; 

rufo-brunnea,  elytris  clare  brunneis,  antennis  palpisque 
dilutioribus  ;  corpore  subtus  femoribusque  longe  pilosis ; 

palpis  maxillaribus  sat  crassis,  articulis  2"  -i"  que  longi- 
tudine  inter  se  sat  aequalibus,  4"  quam  hi  longiori  fovea 
magna  impresso  ;  antennis  9-articulatis,  articulis  3°  4"  que 
longitudine  inter  se  sat  sequalibus,  clava  4-articulata 
quam  articuli  2-5  conjuncti  vix  breviori ;  clypeo  sat  brevi, 
antice  sat  reflexo,  minus  crebre  sat  fortiter  punctulato ; 
fronte  confertim  subtilius  punctulata  ;  protiiorace  quam 
longiori  ut  17  ad  9  latiori,  antice  minus  angustato,  supra 
subtilius  minus  crebre  punctulato,  lateribus  sat  arcuatis 
sat  anguste  marginatis,  basi  vix  sinuata,  angulis  posticis 
rotunaato-obtusis  :  elytris  leviter  geminato-striatis,  fortius 
sat  crebre  punctulatis  ;  pygidio  nitido,  sparsim  subti liter 
punctulato  ;  tarsorum  posticorum  articulis  basalibus  2 
inter  se  sat  aequalibus.  Long.,  9^  1.  :  lat.,  4f  I. 
A  more  robust  and  dark-coloured  species  than  its  allies  in 

the  third  group  ;  easily  distinguishable  by  the  characters  cited 
in  the  tabulation.  Its  sex  is  doubtful,  but  T  think  it  a  fe- 

male, as  the  male  is  likely  to  have  a  longer  antennal  flabel- 
lum. 

North-west  Australia  (Murchison  district). 

H.  mar(j'nii(t(i ,  sp.  nov.  Fern.?  Elongato-ovata  ;  sat  nitida; 
testacea,  capite  pedibusque  rufescentibus  ;  corpore  subtus 
femoriousque  longe  pilosis  ;  palpis  maxillaribus  ut  prse- 
oedentis  (H.  sjfndiris):  antennis  fere  ut  prgecedentis, 

sed  articulo  3°  quam  4"'  manifeste  longiori ;  cap- 
ite fere  ut  praecedentis,  sed  clypeo  minus 

elongato :  prothorace  fere  ut  prgecedentis  sed 
quam  longiori  duplo  latiori,  paullo  magis  subtiliter 
punctulato,  basi  paullo  magis  perspicue  sinuata  :  elytris 
fere  ut  prgecedentis  sed  (prsesertim  postice)  magis  sub- 

tiliter punctulatis,  margine  laterali  fortiter  incrassato ; 
pygidio  ad  apicem  subacuminato,  minus  nitido,  subtiliter 
coriaceo  et  leviter  sparsim  punctulato  ;  tarsis  posticis  ut 
prgecedentis.    Long.,       1.  :  lat.,  4~  1. 
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Easily  distinguishable  from  all  the  other  species  of  its 
group  by  the  very  strongly  thickened  margin  of  its  elytra.  It 
is  near  H.  spadix,  but  differs  from  it  by  numerous  minor  char- 

acters indicated  in  the  diagnosis  above,  as  well  as  by  the  re- 
markable lateral  border  of  its  elytra. 

North  Queensland  (Mr.  R.  C.  L.  Perkins). 

H.  longior,  sp.  nov.  Mas.  Elongato-subovata ;  sat  nitida  ; 
testacea,  capite  pedj  Dusque  ruf escentibus ;  corpore  sub- 
tus  femoribusque  longe  pilosis  ;  palporum  maxillarium  arti- 
culo  3**  quam  2""^  paullo  (quam  4"^  multo  hoc  fovea 
magna  impress©)  breviori ;  antennis  9-articulatis,  articulis 
S*'  4*"  que  inter  se  sat  aequalibus,  clava  4-ariiculata  quam 
articuli  2-5  conjuncti  sat  longiori;  clypeo  minus  lato, 
antice  subtruncato,  fortiter  reflexo,  sparsim  punctulato ; 
fronte  confertim  subtilius  punctulata;  prothorace  quam 
longiori,  ut  15  ad  9  latiori,  antice  sat  angustato,  supra 
subtilius  vix  crebre  punctulato,  lateribus  minus  arcuatis 
anguste  marginatis,  basi  manifeste  sinuata,  pilis  erectis 
fimbriata,  angulis  posticis  obtusis ;  elytris  fortius  gemi- 
nato-striatis,  fortius  vix  crebre  punctulatis  ;  pygidio  minus 
nitido,  subtiliter  subcoriaceo,  sparsim  subtiliter  punctu- 

lato ;  tarsorum  posticorum  articulo  basali  quam  2""* 
multo  breviori.  Long.,  8  1.;  lat.,  3|-  1. 
Narrower  and  less  dilated  hindward  than  its  allies,  its 

clypeus  more  sparsely  punctulate,  its  pronotum  fringed  with 
erect  hairs  immediately  in  front  of  the  basal  edging,  etc.,  etc. 

North-west  Australia;  Roebuck  Bay  (Mr.  F.  Bishop). 

H.  Sloanei^  sp.  nov.  Ovata,  sat  lata ;  minus  nitida ;  rufo- 
brunnea;  iridescens;  corpore  subtus  pedibusque  longe 

pilosis ;  palporum  maxillarium  articulo  3**  quam  2*"' 
multo  longiori  quam  4"'  multo  breviori ;  antennis  9- 
articulatis,  articulo  4"*  quam  3"'  sat  longiori,  clava  3-ar- 
ticulata ;  clypeo  sat  brevi,  modice  reflexo,  cum  fronte 
crebre  rugulose  punctulato ;  prothorace  quam  longiori 
duplo  latiori,  antice  sat  angustato,  supra  crebrius  nec 
profunde  punctulato,  lateribus  sat  fortiter  rotundatis 
anguste  marginatis,  basi  leviter  sinuata,  angulis  posticis 
rotundato-obtusis ;  elytris  leviter  geminato-striatis,  for- 

tius minus  crebre  punctulatis  ;  pygidio  minus  nitido,  sub- 
tiliter subcoriaceo,  leviter  sat  crebre  punctulato,  setis  per- 

brevibus  erectis  vestito  ;  tarsorum  posticorum  articulo  bas- 

ali quam  2"'  sat  breviori. 
Maris  antennarum  flabellis  articulis  2-6  conjunctis  longitudine 

sat  gequalibus,  feminge  paullo  brevioribus.  Long.,  9  1. ; 
lat.,  4±  1. 
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This  is  .the  insect  which  L  nicntioiicd  (Pr.L.S.N.S.W., 
1890,  p.  529),  as  very  close  to  dcccplor,  Blackb.,  but  probably 
distinct.  I  had  not  at  that  time  noticed  the  great  difference 
in  the  proportions  of  the  apical  two  joints  of  the  maxillary 

palpi,  and  this  character  in  combination  with  those  men- tioned in  the  note  cited  above  satisfies  me  that  the  two  are 
valid  species. 

New  South  .Wales  ;  Mulwala  (Mr.  Sloane). 
H.  {icccpta,  sjD.  nov.    Fern.?    Elongato-subovata  ;  subnitida ; 

rufo-brunnea,  elytris   rufis ;  iridescens ;   corpore  subtus 
pedibusque  longe  pilosis  ;  palporum  maxillarium  articulo 
3"  quam  "i'"*  nuilto   longiori,   {juam   4""  vix  breviori  ;  an- 
tennis    9-articulatis,   articulo    4**  quam    3'"    sat  longiori, 
clava  3-articulata  articulis  3-6  conjunctis  longitudine  sat 
jEquali ;  clypeo  sat  elongate,  fortiter  reflexo,  crebre  vix 
rugulose  punctulato :  fronte  crebre  rugulose  punctulata; 
prothorace  quam  longiori  duplo  latiori,  antice  sat  angus- 
tato,  supra  crebre  fortius  punctulato,  lateribus  sat  for- 

titer rotundatis  anguste  marginatis,  basi  sinuata,  angulis 
posticis    rotundato-obtusis ;    elytris    fortius  geminato- 
striatis,  crebre  fortius  (fere  subrugulose)  punctulatis  ;  py- 
gidio  nitido,  antice  crebrius  fortius  punctulato  in  media 
parte  longitudinaliter  subgibbo,  postice  subcoriaceo  spar- 
sim    punctulato;   tarsorum    posticorum    articulo  basali 

quam  2""'  sat  breviori.    Long.,  10  1.  ;  lat.,  5-|-  1. 
Resembles  H.  Sloanei,  Blackb.,  in  colouring,  but  is  red- 
der and  somewhat  more  nitid  and  iridescent.      Longer  and 

narrower  than  Sloan  ei,  with  the  clypeus  notably  longer,  the 
joints  of  the  palpi  differently  proportioned,  the  stipes  of  the 
antennae  longer,  the  elytra  and  pygidium  differently  punc- 

tured.     The  pygidium  of  the  unique  type  bears  a  few  very 
short,  erect  setae,  which  suggest  the  probability  of  its  being 
abraded. 

Western  Australia  :  Coolgardie. 

H.  punctatissimn,  sp.  nov.  Fem.  ?  Ovata  ;  sat  brevis  ;  sub- 
nitida  ;  rufo-brunnea  ;  iridescens  ;  corpore  subtus  pedi- 
busque  longe  pilosis  ;  palporum  maxillarium  articulo  3" 
quam  2'"'  multo  longiori  quam  4"^  vix  breviori  ;  antennis 
9-articulatis,  articulis  3°  4''  que  brevibus  inter  se  sat 
sequalibus,  clava  3-articulata,  quam  articuli  2-6  conjuncti 
paullo  breviori ;  clypeo  minus  elongate,  modice  reflexo, 
crebre  fortiter  punctulato;  fronte  confertim  sat  rugulose 
punctulata ;  prothorace  quam  longiori  duplo  latiori,  antice 
sat  angustato,  supra  crebre  subtilius  punctulato,  lateri- 

bus fortiter  rotundatis  anguste  marginatis,  basi  parum 
sinuata,  angulis  posticis  late  obtusis  vix  rotundatis;  elytris 
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minus  fortiter  geniinato-striatis,  crebre  minus  fortiter 
punctulatis  ;  pygidio  minus  nitido  crebre  subtilius  granu- 
lato-punctulato  et  secis  perbrevibus  erectis  vestito  ;  tar- 
sorum  posticorum  articulo  basali  quam  2""  multo  breviori. 
Long.,  8  L  ;  lat.,  4|  1. 
Resembles  the  preceding  (II.  (iccepta)  in  respect  of  its 

puncturation,  but  differs  much  by  its  antennal  structure,  as 
well  as  by  its  shorter  clypeus,  much  more  shortly  ovate  form, 
etc.  Judging  by  the  length  of  its  antennal  lamellae  I  take  the 
unique  type  to  be  a  female.  The  length  of  those  joints  is 
about  as  in  acrej)fa.  but  owing  to  the  shortness  of  the  stipes 
the  lamellae  are  longer  than  the  four  joints  preceding  them. 

North  Queensland  ;  given  to  me  by  Mr.  French. 

11.  paradojxi,  sp.  nov.    Mas.    Ovata ;  modice  elongata  ;  nitida  ; 
rufa,    eiytris    (his    iridescentibus)    paipis  antennisque 
dilutioribus ;       sternis      femoribusque       longe  fulvo 
pilosis,       prothorace         (exempli       typici  forsitan 
abrasi)      haud      pilis      fimbriato ;      capite  crebrius 
subfortiter     (postice     magis     subtiliter),  prothorace 
crebrius  leviter,  eiytris    (his   geminato-striatis)  sparsim 
minus  fortiter,  pygidio  (hoc  giabro  coriaceo)  subtiliter  sat 
crebre,  propygidio  (hoc  sparsim  setoso)  sparsim  subfor- 

titer, punctulatis  ;  antennis  9-articulatis,  flabello  4-articu- 
lato  (liujus  articulis  quam  prascedentes  5   conjuncti  sat 
longioribus)  ;  palporum  maxillarium  articulo  penultimo 
(hoc    modice    elongato  phirisetoso   ad   apicem  dilatato) 
quam  antejDenultimus  (hoe  sat  robusto)  multo  longiori ; 
prothorace  quam  longiori  fere  duplo  latiori,  antice  minus 
angustato,  transversim  sat  cnnvexo,  sat  aiiguste  margin - 
ato,  angulis  posticis  obtusis,  lateribus  paullo  pone  medium 
leviter  dilatato-rotundatis ;  scutello  fere  laevi ;  eiytris  ad 
apicem  muticis ;  tarsorum  posticorum  articulo  basali  quam 

2"'    manifeste  iiec  multo  breviori.    Long.,  8  1. ;  lat.,  4J  1. 
An  isolated  species,  som.ewhat  difficult  to  place  in  the 

genus.    Its  facies,  colouring,  and  sculpture  are  suggestive  of 
tesfacei pevnis,  Macl.  and  its  allies,  but  its  maxillary  palpi  re- 

semble those  of  the  preceding  species,  with  the  penultimate 
joint,  however,  less  cylindric  and  with  more  numerous  setae  : 
its  antennal  club  seems  to  associate  it  with  f/icifintea  and  allied 
species.    I  know  no  species  really  close    to  it  structurally. 
When  both  sexes  of  all  the  species  of  Haplonycha  are  known 
it  may  well  be  that  this  insect  may  have   to  be   treated  as 
generically  distinct  from  them. 

Western  Australia  ;  I  have  no  record  of  the  exact  locality, 
but  probably  it  was  taken  by  my  son,  near  Coolgardie. 
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U.  finiKi,  sp.  iiuv.  hVm.  Uobiista  ;  sat  bicvitci-  ovata  :  sat 
nitida  ;  obscure  lufobruiinea  ;  corporo  sublux  j)e(liljus(|U(3 

longc  pilosis;  ])alpoiuiii  inaxillaviuiii  articulo  3"  (piam 
2""  imilto  loiigiori  (juain  4"'  paruni  breviori  ;  antennis 
9-articulatis,  articulis  S**  2**  que  longitucline  inter  se  sat 
;equalibus,  clava  3-articulata  (laniiiiis  articulis  2-6  coii- 
junctis  loiigitudiiie  sat  sequalibus)  ;  clypeo  minus  elon- 

gate, sat  fortiter  reflexo,  crebre  rugulose  punctulato ; 
fronte  fortiter  rugulosa,  longe  setosa  :  prothorace  quam 
longiori  ut  9  ad  5  latiori,  antice  fortiter  angustato,  supra 
sat  crebre  minus  fortiter  punctulato  lateribus  fortiter  ro- 
tundatis  sat  angusbe  marginatis,  basi  sat  fortiter  sinuata 
ad  latera  ante  marginem  setosa,  angulis  posticis  (superne 
visis)  obtusis  sat  bene  determinatis ;  elytris  subfortiter 
geminato-striatis,  fortiter  crebrius  punctulatis :  pygidio 
nitido,  leviter  minus  crebr-e  punctulato  ;  tarsorum  posti 
corum  articulo  basali  quam  2"*  paullo  brevioii.  Long.. 
9  1.  j  lat.,  5  1. 
Though  falling,  in  the  preceding  tabulation,  beside  H. 

clypealis,  Blackb.,  this  species  is  not  allied  to  it  so  closely  as  to 
H.  solida,  Blackb.,  being  of  much  more  robust  form  than 
clypeaJix,  with  its  pronotum  strongly  declivous  at  the  base,  so 
as  to  appear  (viewed  from  the  side)  strongly  convex.  From 
solid ((  (besides  its  differently  sculptured  head)  it  differs  by  its 
smaller  size,  much  more  strongly  punctulate  elytra,  and  pro- 

notum with  a  setose  fringe  (very  widely  interrupted  in  the 
middle)  immediately  in  front  of  the  basal  edging. 

Western  Australia  ;  sent  to  me  by  Mr.  Jung. 

H.  di/'pcalts,  sp.  nov.  Mas.  Ovata  ;  modice  elongata  ;  sat 
nitida  ;  rufa  vel  rufobrunnea,  iridescens.  tibiis  tarsisque 
infuscatis,  antennis  palpisque  clilutioribus  ;  corpore  sub- 
tus  femoribusq'ie  longe  fulvo-pilosis,  capite  pilis  elon- 
gatis  erectis  sparsim  vestito,  prothoracis  mar^inibus  om- 

nibus et  elytrorum  marginibus  lateralibus  pilis  elongatis 
erectis  fimbriatis  ;  capite  crebre  ruguloso  (clypeo  minus 
ruguloso)  ;  prothorace  elytrisque  (his  geminato-striatis) 
subfortiter  minus  crebre,  pygidio  (hoc  minus  nitido  setis 
perbrevibus  erectis  vestito)  minus  crebre  sat  subtiliter, 
punctulatis :  antennis  9-articulatis,  flabello  3-articulato 
(hujus  articulis  quam  praecedentes  5  conjuncti  baud 
brevioribus)  ;  palporum  maxillarium  articulo  penultimo 
(hoc  elongato  quam  apicalis  baud  breviori)  quam  ante- 
penultimus  fere  duplo  longiori ;  prothorace  quam  longiori 
duplo  latiori,  antice  sat  angustato,  transversim  parum 
convexo,  sat  anguste  marginato,  angulis  posticis  obtusis, 
lateribus  pone  medium  valde  rotundato-ampliatis ;  sen- 
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tello  sparsim  punctulato  ;  elytris  ad  apicem  sat  muticis ; 
propygidio  opaco  creberrime  punctulato  :  tarsorum  posti- 
corum  articulo  basaii  quam  L'."'  multo  breviori.  Long., 
9  l.j  lat.  5  1. 
A  pretty  species,  with  somewhat  brilliant  iridescence.  I 

have  a  specimen  from  the  same  locality  as  the  type  which  I 
believe  to  be  its  f  emale  ;  it  is  very  much  damaged  and  crush- 

ed, and  differs  from  the  male  in  the  somewhat  shorter  flabellum 
of  its  antennae,  its  pygidium  gibbous  near  the  base,  and  its 
puncturation  in  general  somewhat  closer  and  stronger.  The 
most  noticeable  specific  characters  of  this  species  seem  to  be 
its  clypeus  more  elongate,  and  in  front  more  narrowl}^  rounded 
than  in  allied  species,  and  the  extremely  strong,  rounded  dila- 

tation of  the  sides  of  its  protliorax  behind  the  middle.  It  is 
rather  close  to  TL.  deceptor,  Blackb.  (from  Central  and  South 
Australia),  but  differs  from  that  insect  by,  infer  (din,  its  longer 
and  anteriorly  narrower  clypeus,  its  prothorax  less  convex 
(transversely),  and  with  sides  much  more  strongly  rotundate- 
ampliate,  and  the  different  proportions  of  its  tarsal  joints. 

Western  Australia  ;  Coolgardie  district. 

TI.  amah  'dis,  sp.  nov.  Mas.  Modice  elongata ;  nitida ;  rufa vel  rufotestacea,  iridescens  ;  corpore  subtus  femoribusque 
longe  fulvo-pilosis,  protiioracis  marginibus  omnibus  et 
elytrorum  marginibus  lateralibus  pilis  elongatis  erectis 
fimbriatis ;  capite  crebre  subfortiter  nec  rugulose,  prothor- 
ace  subfortiter  minus  crebre,  elytris  (his  geminato-stria- 
tis)  minus  crebre  vix  subfortiter,  pygidio  (hoc  nitido  setis 
elongatis  erectis  sparsim  vestito)  sparsius  dupliciter  (sc. 
puncturis  sat  magnis  setiferis  et  alteris  sat  subtilibus), 
propygidio  (hoc  breviter  setoso)  sat  crebre  nec  creber- 

rime, punctulatis  ;  antennis  9-articulatis,  flabello  3-arti- 
culato  (hujus  articulis  quam  prgecedentes  5  conjunct! 
hand  brevioribus)  ;  palporum  maxillarium  articulo  pen- 
ultimo  (hoc  elongato  quam  apicalis  sublongiori)  quam 
antepenultimus  (hoc  sat  gracili)  multo  longiori ;  pro- 
thorace  quam  longiori  nt  14^  ad  1  latiori,  antice  fortiter 
angustato,  transversim  parum  convexo,  sat  anguste  mar- 
ginato,  angulis  posticis  rotundatis,  lateribus  haud  pone 
medium  rotundato-ampliatis ;  scutello  sparsim  punctu- 

lato ;  elytris  ad  apicem  sat  muticis ;  tarsorum  posticorum 

articulo  basaii  quam  2"'  multo  breviori.  Long.,  9^  1. ; 
lat.,  5  1. 
Easily  distinguishable  from  all  its  near  allies  bv  the  sides 

of  its  prothorax  not  being  rotundate-ampliate.  This  segment 
is  very  little  convex  (i.e.,  not  in  any  marked  degree  declivous 
hindward  near  the  base).  In  colouring  resembles  H .  hella, 
Blackb.    I  have  not  seen  a  female  example. 
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Western  Australia  :  (akoii  l)y  Mr.  Lea  iioar  Bridgetown. 
//.  nohilis,  sp.  nov.    Feni.  ?    Ovata  ;  sat  elongata  ;  subnitida; 

rufobrunn«a ;   niodice  iridescens;   corpore  subtus  pedi- 

busque  longe  pilosis  ;  palporuni   maxillariuin  articulo  3° 
qiuiin   2"'  t'ere  longiori,   i\uiim    4'"*   pannn    brcviori  ;  an- 
tennis  9-articulatis,  articulo  4"   (jiuiin    :V'^   sat  longiori, 
clava  4-articulata  quani  articuli  2-5  conjuncti  vix  bre- 
viori  clavfe  articulo  basali  valde  abbreviato  ;  clypeo  mod- 
ice  elongato,   fortiter    reflexo,  sat    crebre    punctulato ; 
fronte  crebre    punctulata ;    prothorace    quam  longiori 
duplo  latiori,  antice  sat  angustato,  supra  sparsius  sub- 
tilius  pnnctulato,  lateribus  minus  arcuatis  sat  anguste 
marginatis,  basi  parum  sinuata,  angulis  posticis  obtusis 
(bene  definitis)  ;  elytris  subfortiter  geminato-striatis,  sat 
crebre  subfortiter  punctulatis :  pygidio  nitido,  obsolete 
sparsim  punctulato  ;  tarsorum  posticorum  articulo  basali 

quam  2"'  multo  breviori.    Long.,  14  I.  ;  lat.,  7-^^  1. 
This  remarkably  fine  species  furnishes  an  instance  of 

the  difficulty  that  occurs,  in  almost  all  large  genera,  of  tabu- 
lating the  species  through  the  existence  of  one  here  and  there 

that  does  not  seem  to  fit  in  anywhere  satisfactorily.    Its  natu- 
ral place  is  quite  clearly  among  the  species  that  form  my 

fourth  group,  but  its   maxillary  palpi   certainly  present  a 
difficulty  in  so  classifying  it,  as  the  3rd  joint  is  decidedly  not 
longer  than  the  2nd.    I  am  not  justified  in  breaking  off  a 
palpus  for  measurement,  but  I  suspect  the  2nd  joint  would 
prove  to  be  slightly  longer  than  the  3rd.    There  is,  however, 
in  the  fifth  group  not  one  species  known  to  me  which  cannot 
be  at  once  separated  from  the  present  insect  by  not  present- 

ing in  combination  an  iridescent  dorsal  surface  and  palpi 
with  joints  2  and  3  subequal  in  length.    I  have  littlo  doubt  of 

the  unique  type  being  a  female,  or  of  the  male  havinp"  a  much 
more  elongate  antennal  club  consisting  of  4  subequal  lamellae. 

Western  Australia ;  in  the  South  Australian  Museum 
(Muir). 

II.  amcena,  sp.  nov.  Mas.  Elongata ;  leviter  ovata ;  subni- 
tida ;  rufa,  elytris  antennis  palpisque  testaceo-brunneis  ; 

iridescens ;  corpore  subtus  pedibusque  longe  pilosis  ;  pal- 
porum  maxillarium  articulo  3"  quam  2"'  parum  longiori, 
quam  4  ""^  sat  breviori ;  antennis  9-articulatis,  articulo 
4°  quam  3''^  subbreviori,  clava  3-articulata  quam  arti- 

culi 2-6  conjuncti  sat  longiori ;  clypeo  minus  elongato, 
fortiter  reflexo,  cum  fronte  crebre  fortius  punctulato ; 
prothorace  quam  longiori  duplo  latiori,  antice  modice 
angustato,  supra  sparsim  leviter  punctulato,  lateribus 
sat  fortiter  rotundatis,   anguste  marginatis,   pone  me- 
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dium  sat  fortiter  sinuatis,  basi  subfortiter  siiiuata,  aiigu- 
lis  posticis  bene  definitis  subdentiformibus  ;  elytris  for- 

tius geminato-striatis,  fortius  sat  crebre  punctulatis  ;  py- 
gidio  sat  iiitido  crebrius  dupliciter  (subtiliter  et  minus 
subtiliter)  leviter  punctulatis ;  tarsorum  posticorum 

articulo  basali  quani  2""*    sat  breviori.    Long.,  8^  1.  ;  lat., 

The  strong  sinuation  of  the  sides  of  the  prothorax  be- 
hind the  middle  readily  distinguishes  this  species  from  //. 

UouUU,  Hope,  and  //.  nohilts,  Blackb.  Its  antenna]  club  with 
only  three  lamellae  separates  it  from  //,  hell<(,  Blackb.,  and 
th-e  very  much  longer  stipes  of  its  antennae  from  U.  pul- 
clielld,  Blackb.  I  have  no  doubt  the  female  differs  from  the 
male  by  the  much  shorter  lamellae  of  its  antennae. 

Victoria  ;  given  to  me  by  Mr.  French. 

H.  lucifcra,  sp.  nov.  F'em.(  ?)  Breviter  ovata  ;  minus  ni- 
tida  ;  rufa,  antennis  palpis  elytrisque  testaceo-brunneis ; 
iridescens  ;  corjoore  subtus  fenioribusque  longe  pilosis ;  pal- 
porum  maxillarium  articulo  3°  quam  'J'"  multo  (quam 
4""*  sat)  breviori  :  antennis  9-articulatis,  articulo  3**  2" 
longitudine  subaequali,  clava  4-articulata  quam  articuli 
2-5  conjuncti  vix  breviori,  clavae  articulo  basali  quam  2"* 
circiter  dimidio  breviori ;  clypeo  modice  elongato,  for- 

titer reflexo,  nitido,  cum  fronte  sat  crebre  punctulato  : 
prothorace  quam  longiori  duplo  latiori,  antice  fortiter 
angustato,  supra  sparsim  subtilissime  punctulato,  lateri- 
bus  sat  arcuatis  sat  anguste  marginatis,  basi  sat  fortiter 
sinuata,  angulis  posticis  rotundatis  :  elytris  modice  gemi- 
nato-striatis,  leviter  dupliciter  (subtiliter  et  minus  sub- 

tiliter) sat  crebre  punctulatis  ;  pygidio  pernitido,  punc- 
turis  subtilissimis  sparsissimis  setiferis  impresso ;  tar- 

sorum posticorum  articulo  basali  quam  2""  multo  bre- 
viori.   Long.,  11  1.  ;  lat.,  6-|  1. 

A  species  of  very  widely  ovate  form,  very  close  to  the 
insect  that  I  take  to  be  //.  r/if/avtea,  Burm.,  but  differing 
from  it  strongly  by  the  structure  of  its  antennae  and  the 
sculpture  of  its  pygidium.  I  do  not  think  I  can  be  mis- 

taken in  my  identification  of  girfantea  with  a  species  (of 
which  there  is  a  male  in  my  collection  and  a  female  in  Mr. 

Lea's),  from  Perth,  W.A.,  agreeing  well  with  the  description 
except  in  respect  of  the  antennae.  Burmeister  says  that  the 
antennal  flabellum  of  the  female  is  3-jointed.  and  that  of  the 
male  4-jointed,  while  I  regard  the  flabellum  as  4-jointed  in 
both  sexes.  As  a  fact,  I  do  not  think  that  there  is  any 
JI nylonj/rhn  in  which  it  is  correct  to  regard  the  number  of 
joints  in  the  flabellum  as  different  in  the  sexes  :  and  that,  in 
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sj)ito  of  my  liaviu^^  inysoll'  at  1  rihiit I'd  tlial  (liUcicnc-  to  a, 
species  (II.  hcl/a /,  which  1  described  in  1890,  and  before  I 

had  had  the  opportunity  of  ol)servin<;-  any  large  ])roportion 
of  the  species  now  before  me.  It  seems  to  be  invariably  tiie 
case  that  if  there  are  4  laminai  in  the  antennae  of  the  male 

the  6th  joint  of  the  antennae  of  the  female  is  produced  into 
a  lamella  representing  (not  the  last  joint  of  the  male  stipes, 
but)  the  basal  joint  of  the  male  (labellum.  In  most  of  these 

species  the  6th  joint  is  so  lamclliform  in  the  female  that 
there  is  no  doubt  whatever  of  its  being  part  of  the  flabellum, 
but  in  a  few  species  it  is  only  feebly  produced.  In  the  species 
that  I  take  to  be  f/if/a/ifea  it  is  scarcely  one-third  of  the  7th 

joint  in  length,  and  in  h'/fa  it  is  still  shorter  (scarcely  one- 
fifth)  :  but  the  males  of  the  species  in  which  it  is  not  produced 
at  all  in  the  female  I  invariably  find  to  have  only  3  la- 

minae. Under  these  circumstances  I  feel  justified  in  think- 

ing that  Burmeister  was  not  strictly  correct  in  his  state- 
ment that  the  flabellum  has  a  different  number  of  joints  in 

the  two  sexes  of  77.  fjif/a/ifea.  T  am  doubtful  as  to  the  sex  of 
the  unique  type  of  H.  luclfern.  The  laminae  of  its  flabellum 
are  notably  shorter  than  in  the  male,  and  slightly  longer 
than  in  the  female  of  the  species  I  regard  as  giganfea,  the 
basal  lamella  (the  6th  joint  of  the  antennae)  being  a  little 
more  than  half  the  next  joint  in  len2:th.  The  probability, 
however,  is  strongly  in  favour  of  its  being  a  female. 

Western  Australia  :  Swan  River  ;  in  the  collection  of  ]Mr. 
Lea. 

H.  Manrirt  i,  sp.  nov.  Mas.  Subovata  :  minus  lata  :  sub- 
nitida  ;  rufa,  antennis  dilutioribus  :  corpore  subtus  pedi- 
busque  de^nse  longissime  pilosis  :  palporum  maxillarium 
articulo  3**  2°  sat  sequali,  quam  4  sat  breviori ;  an- 

tennis 9-articulatis,  articulis  2*"  3"  que  sat  brevibus  inter 
se  sat  aequalibus,  clava  5-articulata,  hujus  lamina  basali 

perbrevi  quam  2''  tribus  partibus  breviori  (laminis  2-5 
valde  elongatis  quam  antennarum  articuli  1-4  conjuncti 
multo  longioribus,  quam  caput  vix  brevioribus)  :  oculis 
manifeste  granulatis  ;  clypeo  sat  elongato,  ad  basin  mani- 
feste  angustato,  sat  crebre  punctulato,  antice  fortiter 
reflexo :  fronte  confertim  punctulata :  prothorace  quam 
longiori  ut  13  ad  7  latiori,  antice  fortiter  angustato, 
supra  sparsius  subfortiter  punctulato,  lateribus  sat  arcn- 
atis  sat  anguste  marginatis  (his  cum  basi  pilis  elongatis 
fimbriatis),  basi  sat  fortiter  sinuata,  angulis  poisticis 
rotundato-obtusis  :  elytris  ad  basin  long:e  pilosis,  sat 
fortiter  geminato-striatis,  fortiter  minus  crebre  punctu- 
latis :  pygidio  puncturis  sparsis  (his  longe  piliferis)  im- 
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presso ;  tarsorum  posticorum  articulo  basali  quam  2*"* 
sat  breviori.    Long.,  6J  1. ;  lat.,  3|  1. 
A  very  remarkable  species  ;  the  extremely  long  laminae 

of  its  antennae  and  the  basal  narrowing  of  its  clypeus  sug- 
gest a  doubt  whether  it  ought  not  to  be  treated  as  th-e  type 

of  a  new  genus.  The  antennal  character,  however,  is  repro- 
duced in  another  species  (H.  cgregia,  Backb.),  which  has  a 

normal  clypeus,  and  so  connects  it  with  Haflonycha.  The 
long  pilosity  of  the  sides  and  base  of  its  pronotum  is  sugges- 

tive of  the  species  of  my  second  group,  but  its  pronotum  has 
not  the  wide  lateral  gutter  of  those  species.  The  granula- 

tion of  the  eyes  is  more  distinct  in  this  species  than  in  most 
of  its  congeners.  It  may  be  noted  that  in  this  species  and  all 
the  others  of  the  Group  V.,  in  which  I  have  indicated  the 
antennal  club  as  having  more  than  three  joints,  the  club 
might  almost  be  called  5-jointed,  as  the  5th  joint  is  slightly 
lamelliform  on  its  inner  side,  but  so  slightly  that  it  seems  more 
convenient  to  regard  it  as  appertaining  to  the  stipes. 

Ouldea ;  Central  Australia  ;  taken  by  Mr.  Maurice. 
H.  egregia,  sp.  nov.  Sat  ovata  ;  minus  elongata  ;  sat  nitida  : 

rufo-brunnea,  antennis  dilutioribus ;  corpore  subtus  pedi- 
busque  longe  pilosis ;  palporum  maxillarium  articulo 
3°  2"  sat  ?equali,  quam  4"^  sat  breviori ;  antennis  9- 
articulatis,  articulis  '6''  4°  que  brevioribus  inter  se  sat 
aequaiiDUs,  clava  5-articulata  (maris  fere  ut  praeoedentis, 
H.  Mauricei,  sed  articulo  basali  paullo  longiori ;  feminae 

articulo  basali  vix  laminato,  2  ̂   quam  3"'  paullo  minus 
longe  laminato,  laminis  3-5  quam  antennarum  articuli 
1-4  conjuncti  vix  breviori dus)  ;  clypeo  sat  elongato,  cum 
fronte  crebre  subrugulose  punctulato ;  prothorace  quam 
longiori  vix  duplo  latiori,  antice  minus  angustato,  supra 
sat  crebre  subleviter  punctulato,  lateribus  modice 
rotundatis  sat  anguste  marginatis  pone  medium 
manifeste  sinuatis,  basi  manifeste  sinuatis 

subtiliter  aequaliter  marginata,  angulis  posticis  ob- 
tusis  haud  dilatatis ;  elytris  perspicue  geminato-striatis, 
crebre  eat  fortiter  punctulatis ;  pygidio  nitido,  sparsius 
leviter  punctulato ;  tarsorum  posticorum  articulo  basali 
quam  2 manifeste  breviori.  Long.,  6J  1. ;  lat..  3|- 1. 
Agrees  with  H,  Mm/rirei,  Blackb.,  in  the  extremely  long 

laminae  of  its  antennal  club,  but  otherwise  more  resembling 
H.  sinuaticolUs,  Blackb.,  from  which  it  differs  by  its  much 
smaller  size,  prothorax  less  strongly  sinuate  at  the  base,  etc. 

South  Australia ;  Troubridge,  etc. 

H.  rustica,  sp.  nov.    Fem.    Elongato-ovata ;  sat  nitida  ;  rufo- 
brunnea,  capite  pronoto  pygidioque  nigris,  antennis  pal- 
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pisque  dilutioribus  ;  corpore  subtus  pedibusque  longe  pil- 

osis;  palporum  inaxillarium  articulo  (luani  2"'  vix 
(quani  4"*  sat  niulto)  breviori ;  aiitennis  9-articulatis, 
articulo  4"  quain  3"'  pauUo  longiori  (ambobus  brevi- 

bus),  clava  4-articulata  (liujus  lamina  basali  quam  2" 
fere  dimidia  parte  breviori,  ceteris  quam  antennarum 
articuli  2-5  conjuncti  sat  longioribus)  ;  clypeo  sat  elon- 
gato,  modice  reflexo,  cum  fronte  crebre  rugulose  nec 
grosse  punctulato  ;  prothoraoe  quam  longiori  fere  duplo 
latiori,  antice  modice  angustato  supra  crebre  sat  for- 
titer  punctulato,  lateribus  modice  rotundatis  sat  anguste 
marginatis  pone  medium  subfortiter  sinuatis,  basi  modice 
sinuata  subtiliter  ̂ equaliter  marginata,  angulis  posticis 
baud  dilatatis  fere  rectis  subprominulis  (superne  visis) ; 
elytris  leviter  geminato-striatis,  crebre  subfortiter  punc- 
tulatis;  pygiaio  sat  nitido,  leviter  punctulato,  brevis- 
sime  setoso  ;  tarsorum  posticorum  articulo  basali  quam 
2"^  sat  breviori. 

Maris  antennarum  laminis  quam  feminae  longioribus  ;  pygidio 
magis  nitido,  glabro,  magis  fortiter  punctulato.  Long., 
8  1. ;  lat.,  4i  1. 
Easily  recognized  among  its  immediate  congeners  by  its 

black  head,  pronotum,  and  pygidium,  also  from  Mauricei  and 
egregia  by  the  very  much  shorter  laminge  of  its  antennae,  and 
from  sinuaticollis  by,  inter  alia,  the  much  less  strongly  sinu- 

ate base  of  its  prothorax,  and  the  considerably  closer  punctu- 
ration  of  its  elytra.  I  have  founded  the  description  on  one 
of  two  female  examples  in  the  South  Australian  Museum 
rather  than  on  the  unique  specimen  (male),  in  my  own  col- 

lection, becausie  the  latter  is  a  broken  specimen,  with  only 
the  basal  lamella  remaining  of  its  antennal  flabella,  and  there- 

fore I  cannot  describe  its  antennae  satisfactorily.  There  is  a 
difference  between  the  two  females  in  the  Museum  in  respect 
of  the  pygidium,  Che  surface  in  one  of  them  being  somewhat 
dull  and  coriaceous,  but  I  regard  this  as  a  mere  accidental 
variation. 

South  Australia  ;  Murray  Bridge. 

H.  arvicola,  sp.  nov.  Fem.  Elongato-ovata ;  sat  nitida : 
rufo-brunnea,  antennis  dilutioribus,  capite  nonnihil  ob- 

scure ;  corpore  subtus  pedibusque  longe  pilosis ;  capite 
(ant,ennis  palpisque  inclusis)  ferle  ut  praecedentis  (H. 
rusticce)  sed  fronte  minus  crebre  punctulato  ;  prothoraoe 
fere  ut  praecedentis,  sed  supra  multo  magis  subtiliter 
punctulato,  ad  basin  parum  sinuato  ;  elytris  quam  prae- 

cedentis minus  fortiter  minus  crebre  punctulatis ;  py- 
gidio sat  nitido  quam  praecedentis  minus  leviter  punctu- 
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lato ;  tarsorum  posticorura  articulo  basali  quam  2"^ 
parum  breviori.    Long.,  8 J  1.  ;  lat.,  1. 

Somewhat  close  to  H.  rusf/icAi,  but  very  differently  col- 
oured, with  the  pronotum  very  much  more  finely  punctulate, 

etc.  It  is  unlikely  that  the  male  differs  much  from  the  fe- 
male except  by  the  longer  laminae  of  its  antennae.  As  the 

unique  type  of  this  insect  has  already  lost  one  of  its  maxillary 
palpi,  I  have  not  been  able  to  risk  a  satisfactory  examination 
of  a  palpus ;  but  I  can  see  (without  unsafe  manipulation) 
that,  although  the  second  joint  is  partially  concealed,  there  is 
at  least  not  much  difference  from  the  palpi  of  H.  inj^tica. 

South  Australia  ;  Gawler  (taken  by  the  late  Mr.  Rothe). 

fl.  electa,  sp.  nov.  Sat  late  ovata  ;  sat  nitida ;  rufo-brunnea, 
antennis  palpisque  dilutioribus ;  corpore  subtus  pedi- 
busque  longe  pilosis;  palporum  maxiilarium  articulo  3* 
<i[uam  2'"'  vix  (quam  -i'""  multo)  breviori  ;  antennis 
9-articulatis  articulo  4"  quam  S''^  longiori  (anibobus  sat 
brevibus),  clava  4-articulata  (hujus  lamina  basali  quam 
2^  maris  quinta  parte,  femina  sepfcem  partibus,  bre- 

viori) ;  clypeo  sat  elongate,  sat  fortiter  reflexo,  confertim 
rugulose  punctulato  ;  fronte  magis  subtiliter  vix  confer- 

tim punctulata  :  prothorace  quam  longiori  fere  duplo  lati- 
ori,  antice  modice  angustato,  supra  minus  subtiliter  punc- 

tulato, lateribus  modice  rotundatis  sat  anguste  (parte 
postica  minus  anguste)  marginatis  pone  medium  sub- 
fortiter  sinuatis,  basi  subfortiter  sinuata.  margine  basali 
latera  versus  magis  elevato,  angulis  posticis  manifests 
dilatatis  fere  recti s  suoprominulis  (superne  visis)  ;  elytris 
sat  foriiter  geminato-striatis,  crebre  sat  fortiter  punctu- 
latis  ;  pygidio  nitido  subtilius  sparsissime  punctulato; 

tarsorum  posticorum  articulo  basali  quam  2"*  manifeste 
breviori.   Long.,  9{>  1.;  lat.,  4M. 

Very  close  to  II.  fnderud,  Blackb.,  and  differing  chiefly 
by  sexual  characters.  In  the  male  the  antennal  laminae  are 
scarcely  shorter  than  the  clypeus  (in  fraterna  notably  short- 

er). In  the  female  the  antennal  laminae  are  very  little  shorter 
than  in  male  fraterna,  but  the  basal  lamina  (i.e.^  that  of  tne 
6th  antennal  joint)  equals  only  about  one-seventh  of  the  2nd 
lamina  in  length  (in  fraterim  the  longer  laminae  are  not- 

ably shorter  than  in  electa,  but  the  basal  one  equals  in 
length  nearly  half  the  2nd).  In  electa  the  male  pronotum 
is  less  strongly  punctured  than  the  female,  but  in  fraterna 
the  pronotum  of  both  sexes  is  punctured  like  that  of  male 
electa. 

Western  Australia. 
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//.  sn/,i///r(>/(t,  yp.  nov.  Mas.  Sat  laic  ovata  ;  sat  nitida  : 

ruto-bruiinea,  capite  proiioto  scutello  pygiUio  et  sogni<}nto 

ventrali  apicali  iiigris  ;  corpore  subtus  el  pcdibus  loiige 

pilosis  ;  palporuni  niaxillariuiii  articulo  3"  <{uain  2""  vix 
(quam  4"'  multo)  breviori  ;  antcnnis  9-articulatis,  articu- 
lis  3°  4**  que  sat  ajqualibus,  clava  4-articulata  (vel  quasi 
5-articulata,  articulo  antennarum  5"  breviter  sed  mani- 
IVste  lamelliformi)  ;  clypeo  modice  elongato,  sat  crebro 

l)uiictulato  ;  fronte  crebre  puiictulata  ;  protliorace  quam 
loiigiori  ut  7  ad  4  latiori,  aiitice  sat  angustato,  supra 
sparsius  subtilius  punctulato,  lateribus  niodice  arcuatis 

sat  anguste  (parte  postica  minus  aiiguste)  marginatis 

pone  medium  subfornter  sinuatis,  basi  sat  fortiter  sinu- 
ata  (parte  mediana  subfortiter  lobata),  margine  basali 
latera  versus  magis  elevate,  angulis  posticis  manifeste 
dilatatis  fere  rectis  subprominulis  (superne  visis) ;  elytris 

ieviter  geminato-striatis,  crebrius  sat  fortiter  punctu- 
latis ;  pygidio  nitido  sparsim  Ieviter  punctulato ;  tar- 

sorum  posticorum  articulo  basali  quam  2"'  paullo  bre- viori.   Long.,  8  1.  ;  lat.,  4J  1. 
Easily  distinguishable,  by  its  colouring,  from  its  nearest 

allies,  also  by  the  liner  and  less  close  puncturation  of  its  pro- 
notum.  The  lamellae  of  its  antennae  are  not  much  different 
from  those  of  the  male  of  //.  electa,  Blackb.,  but  that  of  the 
5th  antennal  joint  is  very  evidently  more  developed.  I  have 
seen  nine  specimens  of  this  insect,  all  from  the  sandy  regions 
about  Eucla,  and  other  parts  of  south-west  Australia  (some 
of  them  taken  by  Mr.  Graham),  and  find  only  very  feebly 
indicated  sexual  character.  The  examples  which  I  take  to 
be  females  are  a  little  smaller  than  the  described  type,  with 
the  antennal  laminae  a  little  shorter,  the  5th  antennal  joint 
scarcely  lamelliform,  and  the  puncturation  of  the  frons  and 
the  pronotum  a  little  finer  and  less  close.  It  is  just  possible 
that  these  specimens  are  feebly  developed  males,  and  that  I 
have  not  seen  the  female. 

South-west  Australia  (Eucla,  etc.). 

H.  (ef/intlire /)>!,  sp.  nov.  Fem.  Robusta  ;  ovata:  minus  lata; 
sat  nitida  :  obscure  rufo-brunnea :  corpore  subtus  pedi- 
busque  longe  pilosis  :  palporum  maxillarium  articulis  2-4 
inter  se  longitudine  sat  aequalibus ;  antennis  9-articu- 

latis, articulo  4"  (|iiani  nonnihil  longiori,  clava  3- 
articulata  (laminis  quam  antennarum  articuli  2-6  con- 
juncti  sat  brevioribus)  :  clypeo  modice  eloneato,  sat  for- 

titer reflexo,  cum  fronte  confertim  sat  rugulose  punctu- 
lato :  prothorace  quam  longiori  fere  duplo  latiori,  antice 

sat  angustato.  supra  crebre  subfortiter  punctulato,  lateri- 
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bus  minus  fortiter  rotundatis  sat  august©  marginatis, 
sulco  lateral!  sequaliter  ut  discus  punctulato,  basi  sat 
fortiter  sinuata,  angulis  posticis  rotundatis ;  elytris  sat 
fortiter  geminato  -  striatis,  crebrius  sat  fortiter 
punctulatis;  pygidio  sat  nitido  minus  crebre  sub- 
fortiter  punctulato,  parte  mediana  sublsevi ;  tarsorum 

posticorum  articulo  basali  quam  2"^  multo  breviori. 
Long.,  12  1. ;  lat.,  GJ  1. 
Its  large  size  is  sufficient  to  distinguish  this  species  from 

all  its  immediate  allies.  It  bears  much  general  resemblance 
to  the  species  which  I  take  to  be  Tl.  hadia,  Burm.,  but  differs 
from  it  widely  by  the  structure  of  its  maxillary  palpi,  also  by 
the  very  much  closer  puncturation  of  its  pronotum,  and  by 
the  hind  angles  of  that  segment  being  rounded  off  and  not 
dilated. 

Australia  (exact  habitat  uncertain  ;  probably  Western 
Australia). 
H.  thoracica,  sp.  nov.  Fem.  Sat  late  ovata ;  sat  nitida  ;  rufo- 

brunnea,  antennis  palpisque  dilutioribus ;  corpore  subtus 
pedibusque  longe  pilosis ;  palporum  maxillarium  articulo 
3"  quam  2"*  vix  (quam  4"'  manifeste)  breviori ;  an- 

tennis 9-articulatis,  articulo  4°  quam  3"'  sublongiori, 
clava  3-articulata  (laminis  quam  articuli  3-6  conjunct! 
vix  longioribus)  ;  clypeo  minus  elongato,  fortiter  reflexo, 
confertim  rugulose  punctulato  ;  front©  crebre  punctulata  ; 
prothorace  quam  longiori  ut  17  ad  8  latiori,  antice  sat  an- 
gustato,  supra  fortius  minus  crebre  punctulato  lateribus 
sequaliter  sat  fortiter  arcuatis  sat  anguste  marginatis, 
sulco  lateral!  sat  aequaliter  ut  discus  punctulato,  basi 
minus  fortiter  sinuata,  angulis  posticis  (superne  visis) 
obtusis  sat  bene  determinatis  ;  elytris  sat  fortiter  gemi- 
nato-striatis,  sat  crebre  sat  fortiter  punctulatis;  pygidio 
sub-nitido,  leviter  sat  crebre  punctulato  ;  tarsorum  posti- 

corum articulo  basali  quam  2"''  paullo  breviori.  Long., 
8^1.;  lat.,  4 J  1. 
Somewhat  closely  allied  to  the  species  that  I  take  to  be 

H.  pect oralis,  Blanch.,  but  very  distinct  on  account  of  its  pro- 
notum less  closely  punctulate  and  with  its  lateral  outline 

forming  an  even  curve,  the  greatest  width  being  very  little 
behind  the  middle. 

New  South  Wales. 

C.  dara,  sp.  nov.  Mas.(  ?)  Ovata;  modice  elongata  ;  sat 
nitida;  rufo-brunnea,  sternis  infuscatis  ;  corpore  subtus 
pedibusque  cinereo-pilosis,  prothcracis  marginibus  pilis 
elongatis  erectis  fimbriatis ;  capite  crebre  rus^ulose, 
prothorace    minus    crebre   minus    fortiter,    elytris  (his 
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gemiiiato  -  striatis)  sat  crebre  minus  suhtilitor, 
pygidio  sparsius  subtilius  sat  aequalitcr,  punc- 
tulatis;  aiiteniiis  9-articiilatis,  flabcllo  3-arti- 
culato  (liujus  articulis  quain  praeccdciites  5-con- 
juncti  vix  brevioribus)  ;  palporurn  iiiaxillarium  articulo 
penultirao  (hoc  subcylindrico  ad  apioem  s€tis  brevibus 
minus  perspicuis  instructo)  quam  antepenultimus  vix 
longiori ;  prothorace  quam  longiori  duplo  latiori,  antice 
sat  angustato,  postice  retrorsum  sat  late  declivi,  sat 
anguste  marginato,  angulis  posticis  rotundato-obtusis,  basi 
modice  sinuata  ;  scutello  acervatim  punctulato  :  elytris  ad 
apicem  muticis ;  propygidio  apicem  versus  crebre  aspere 
minus  subtiliter  punctulato ;  tarsorum  posticorum  arti- 

culo basali  quam  2"'    vix  breviori.    Long.,  9  1.  ;  lat.,  3^  1. 
From  the  comparatively  long  lamellae  of  the  anfcennal 

flabellum  and  the  feebly  and  evenly  convex  pygidium  I  take 
my  unique  example  of  this  insect  to  be  a  male.  It  is  very 
distinct  from  most  of  the  species  that  resemble  it  super- 

ficially, by  the  structure  of  its  maxillary  palpi. 
South-west  Australia. 

H.  factta,  sp.  nov.  Fem.(  ?)  Ovata  ;  minus  brevis  ;  nitida  ; 
rufo-brunnea,  antennis  palpis  elytrisque  dilutioribus  (his 
exempli  typici  anguste  fusco-marginatis)  ;  corpore  sub- 
tus  pedibusque  longe  pilosis ;  palporum  maxillarium  arti- 

culo 3"  quam  2"*  parum  (quam  4'"'  paulio)  breviori ; 
antennis  9-articulatis,  articulo  3"*  quam  4"^"  vix  longiori, 
6°  introrsum  acuto ;  clava  3-articulata  (laminis  articulis 
2-6  conjunctis  longitudine  vix  ̂ qualibus)  ;  clypeo  brevi, 
sat  fortiter  reflexo,  cum  fronte  sat  gross»e  vix  crebre 
punctulato,  parte  antica  perpendiculari  pernitida  vix 
punctulata  (serie  puncturarum  magnarum  setiferarum 
excepta) ;  prothorace  quam  longiori  fere  duplo  latiori,  an- 

tice sat  angustato,  supra  inaequaliter  sat  fortiter  punctu- 
lato, lateribus  fortiter  rotundatis  sat  anguste  margm- 

atis,  basi  sat  fortiter  sinuata,  angulis  posticis  obtusis  sat 
bene  determinatis  nonnihil  dilatatis ;  elytris  leviter  g-emi- 
nato-striatis,  minus  fortiter  sat  crebre  punctulatis  ;  py- 

gidio nitido,  insequaliter  subgrosse  punctulato,  longitudi- 
naliter  obtuse  carinato;  tarsorum  posticorum  articulo 

basali  quam  2"'  paullo  breviori.    Long.,  8  1.  ;  lat.,  4  1. 
A  nitid  species,  of  clear  bright  colour,  the  fuscous  edging 

of  the  elytra  probably  not  constant,  as  it  is  more  conspicuous 
in  some  parts  than  in  others.  I  think  the  type  a  female,  but 
probably  there  is  very  little  external  difference  between  the 
sexes,  as  in  the  allied  //.  testacei-pennis,  Macl.    The  antennal L 
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laminae,  alfchough  rather  elongate  for  a  female,  would  be  un- 
usually short  if  the  type  were  a  male. 

Western  Australia  (exact  locality  uncertain). 

H.  Junrji,  sp.  nov.  Mas.(?)  Ovata ;  sat  elongata ;  nitida; 
rufo-brunnea,  capite  obscuriori,  antennis  palpisque  testa- 
ceis  ;  corpore  subtus  pedibusque  sat  longe  pilosis ;  pal- 
porum  maxillariuni  articulo  3"  quani  2"**  \ix  ((juam  4"' 
}>erspicue)  breviori  :  antennis  9-articulatis,  articulis  3° 
4**  que  inter  se  longitudine  sat  sequalibus,  5*^  6"  que 
introrsum  acutis :  clava  3-articulata  (laminis  articulis  2-6 
conjunctis  longitudine  sequalibus)  :  clypeo  sat  brevi,  forfci- 
ter  iieliexo,  crjebre  minus  fDrtiter  punctulato,  parte 
antica  perpendiculari  pernitida  vix  punctulata  (s^rie 
puncturarum  magnarum  setiferaiiim  excepta)  ;  fronbe 
sparsius  subtilius  punctulata  :  prothorace  quani  longiori 
duplo  latiori,  antioe  minus  fortiter  angustato,  supra 
sparsim  subtilissime  punctulato,  lateribus  minus  fortiter 

arcuatis  sat  anguste  niarg'inatis,  basi  modic©  sinuata, 
angulis  posticis  fere  rectis  nonnihil  dilatatis;  elytris  sat 
leviter  geminato-striatis.  fortius  minus  crebre  punctu- 
latis  :  pygidio  sat  nitido,  sparsissime  subtilissime  punctu- 

lato :  tarsorum  posticorum  articulo  basali  quam  2"'  inulto 
breviori.    Long..  7  1.  :  lat,  3  |  1. 
The  sexual  differences  in  the  species  of  this  group  (the 

7th)  appear  to  be  very  slight :  but  from  its  antennal  laminae 
being  slightly  longer  than  m  fdceid,  Blackb.,  and  the  5th 
antennal  joint,  as  well  as  the  6th,  being  angular  on  the 
inner  side  T  judge  the  type  of  77.  Jinir/i  to  be  probably  a 
male.  It  is  specifically  extremely  distinct  from  //.  facet  a  by 
the  very  different  puncturation  of  all  its  dorsal  segments  and 
from  both  that  species  and  f<'>:f'/rr/j)r)?ni.<.  Mad.,  by  tlie  shape 
of  it<s  prothorax. 

Western  Australia  :  cjiven  to  me  bv  Mr.  Jung;. 

CLERID.E. 
Natalts. 

X.  J.eai,  Blackb.  This  species  has  a  somewliat  involved 
history.  I  described  it  in  Tr.R.S.S.A.,  1899,  and  pointed  out 
that  it  must  be  superficially  extremely  like  OpiJo  foccosiis, 
Schenk.  (described  in  Deutsch.  Ent.  Zeit.,  of  the  preceding 
year).  In  1903  Schenkling  stated  (l.c)  that  he  had  found 
his  species  to  be  a  Xf/tali-'^,  and  that  it  was  identical  with 
.y.  Lem.  Blackb.  In  the  same  year,  Tr.R.S.S.A.,  p.  308,  I 

reported  Schenkling's  announcement,  and  assented  to  it. 
Subsequently  Herr  Schenkling  has  been  so  good  as  to  send 
me  a  specimen  of  his  ff>ccosiis,  with  the  result  that  on  a  re- 
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will  rc-exainination  .>!'  <  lie  speciniviis  ol'  .\(ihili.<  in  my  col- 
lection, 1  find  that  after  all  the  two  names  a})|)ear  to  repre- 

sent two  distinct,  tlion^h  closely  a.llied,  s})ecios,  which  can  l)e 
readily  distingnislied  from  each  other  by  the  pniictnration  of 
the  sterna  (especially  the  metastei  iiiim ).  which  in  flocrosiis  is 
very  close  and  asperalt^ ;  while  in  Leai  it  is  entirely  difterent, 
the  prosternum  and  mesosternum  being  almost  punctureless, 
and  the  m-etasternum  being  along  the  median  part  strongly 
transversely  rugate  and  elsewhere  extremely  sparsely  y)uiK'- 
tulate.  On  the  dorsal  surface  there  are  also  evident  differ- 

ences, the  pronotum  of  fiorros/is  being  notably  more  punctu- 
lat-e,  and  the  wnite  hairs  on  the  elytra  of  /.cfu  being  disposed 
in  perfectly  well-defined  fascicles.  Of  ffocco-^its  I  have  two 
examples  (one  of  which  is  from  Sydney,  the  exact  locality  of 
the  other  uncertain).  Of  Leai  there  are  three  examples  in 
my  collection,  one  of  which  is  from  Richmond  River,  and  two 
from  North  Queensland  (Mr.  R.  C.  T.  Perkins). 

CURCULlOXlDzE. 
TiTINIA. 

T.  IcEta,  Blackb.  Mr.  Lea  (Tr.R.S.S. A.,  1905.  p.  219) 
makes  this  name  synonymous  with  T.  i(/n(irki,  Pasc.  (sic).  He 
is,  however,  mistaken  in  this  opinion.  In  the  unique  type  (in 
my  collection)  of  Jccta,  inter  alia,  the  rostrum  is  very  much 
narrower  between  the  insertions  of  the  antenna  than  in  2\ 
iynaria,  Pasc. 

LOXGICORNES. 
Paphora. 

The  following  two  species  must  be  referred  to  this  genus, 
though  both  very  much  larger  than  the  type  of  this  genus, 
very  different  in  colouring,  and  of  much  more  robust  ap- 

pearance. I  cannot,  however,  find  any  structural  character 
in  them  on  which  to  found  a  new  genus. 

P.  pidchra.  sp.  iiov.  Robusta :  ferrugiiiea,  capite  postice 
elytrorum  basi  et  in  his  fascia  postmediana  lata  chalybeo- 
nigris ;  breviter  sparsius  pubescens  :  antennis  elytrorum 

apioem  liaud  vel  vix  attingentibus,  articulo  3"  quani 
basalis  vix  (4°  manifeste)  brevioribus,  articulis  5*^-9*' 
gradatim  loiigioribus,  10"  11"  que  parum  brevioribus; 
capite  longitudinaliter  leviter  concavo,  crebre  rugulose 
punctulato  :  prothorace  ut  caput  puiictulato,  linea  brevi 
longitudinali  postmediana  nitida  minus  perspicue  in- 
structo,  longibudine  latitudini  aiquali,  lateribus  leviter 
rotunclatis  ;  elytris  minus  crebre  (a  basi  retrorsum  grada- 

tim minus  fortiter)  vix  rugulose  punctulatis,  ad  apicem 
late  rotundatis. 

l2 
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Probably  the  smaller  of  the  two  examples  before  me  is  a 
male.  Apart  from  size,  it  differs  little  from  the  other  speci- 

men, but  its  antennae  are  a  trifle  longer  and  less  robust,  with 
their  apical  two  joints  hardly  perceptibly  shorter  than  the  9th 
joint.    Long.,  61-8  1.  ;  lat,  2-2|  1. 

Western  Australia  (Murchison)  ;  sent  by  Mr.  C.  French. 

P.  miles,  sp.  nov.    Robusta  ;  piceo-nigra,  palpis  antennis  pedi- 
busque  obscure  ferrugineis  ;  breviter  sparsius  pubescens  : 
antennis  elytrorum  apicem  vix  attingentibus,  articulo  3*^ 
quam  basalis  sat  longiori  (quam  4""    sublongiori),  arti- 
culis   5*'-!]*'  quam  4"^    sat  longioribus  (inter  se  grada- 
tim  vix  longioribus)  ;  capite  longitudinaliter  leviter  con- 
cavo,  crebre  rugulose  punctulato  :  prothorace  supra  crebre 
rugulose  fere  subgrosse  punctulato,  longitudine  latitu- 
dini  aequali,  lateribus  sat  fortiter  rotundatis ;  elytris  ad 
apicem  oblique  truncatis,  ad  basin  ut  pronotum  (hinc  re- 
trorsum  gradatim  minus  fortiter,  in  parte  apicali  leviter 
sat  sparsim)  punctulatis.    Long.,  6^  I.  ;  lat.,  2  1. 
Of  its    previously  described    congeners,    F.  robtisfior, 

Blackb.,  is  the  nearest  to  the  present  species,  but  differs  from 
it  by  its  more  parallel  form,  puncturation  much  less  coarse 
and  rugulose,  basal  joint  of  antennae  shorter  in  proportion 
to  3rd  joint,  elytra  rounded  at  apex,  prothorax  much  less 
rounded  laterally,  etc. 

Central  Australia  (Oodnadatta). 
The  following  table  shows  the  distinctive  characters  of 

the  four  species  that  have  now  been  attributed  to  this 

genus :  — 
A.  Elytra  unicolorous. 

B.  Puncturation     of    elytra     not  (or 
scarcely)  rugulose. 

C.  Apex  of  elytra  narrowly  rounded 
CC.  Apex    of     elytra     very  widely 

rounded 
BB.  Elytra  very  strongly    rugulose  in 

their  front  half 
A  A.  Elytra  bicolorous 

modesta,  Pasc. 

robustior,  Blackb. 

miles,  Blackb. 
pulchra,  Blackb. 
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A  Note  on  Some  modifications  inthe  morphological 
Structure  of  the  Mammalian  Vertebr/e. 

By  A.  ZiETz,  F.L.S.,  C.M.Z.S. 

[Read  September  4,  1906.] 

The  morpliological  changes  which  the  vertebrae  present 
when  we  compare  certain  modifications  in  tlie  apophyses,  right 
through  the  whole  of  the  mammalian  series,  appear  almost 
as  a  blank,  even  in  more  recent  publications.  1  selected  for 
comparison  of  these  transformations  the  vertebrae  of  the  lum- 

bar series,  for  the  reason  of  their  simplicity  in  structure,  in 
preference  to  the  dorsal  series,  which  are  subject  to  many  com- 
plications. 

In  human  anatomy  the  lumbars  show  the  usual  forms 
of  apophyses,  with  the  exception  of  one  of  these,  which  is 
only  indicated  and  known  as  the  tubercle;  this  is  the  ana- 
pophysis. 

A  step  further  downwards  in  the  mammalian  order  shows 
that  the  tubercle  becomes  more  or  less  pronounced,  till  we 
arrive  at  the  marsupialia,  where  in  some  instances  they  ap- 

pear as  a  rather  conspicuous  element.  So  far,  these  changes 
do  not  seem  to  affect  the  diapophyses,  except  in  one  instance, 

recorded  by  Professor  Owen.  This  is  in  Osphranter  rufus,"*" 
in  which  they  are  marked  by  the  reduction  to  a  small  rudi- 

ment, but  only  in  the  first  lumbar.  As  we  step  still  further 
back  to  the  apparently  ancient  type,  the  Diprotodon  of  Owen, 
the  lumbars  at  a  first  glance  strikingly  resemble  the  lumbars 
of  man,  except  in  one  point ;  this  is  the  entire  absence  of 
the  tubercle.  A  more  detailed  investigation,  however,  re- 

veals the  fact  that  what  at  a  first  glance  appeared  to  be  the 
diapophyses  are  in  reality  the  anapophyses,  which  in  this 
case  are  transformed  into  the  long,  flat,  lateral  expansions 
which  in  other  mammalia  characterize  the  diapophyses,  but 
the  latter  are  either  absent  or  occur  as  a  rudiment  con- 

nected with  the  anapophyses,  which  would  be  just  the  re- 
verse to  what  happened  in  the  lumbars  of  man. 

*  Professor  Owen  :  On  the  Osteology  of  the  Marsupialia,  Trans. 
Zool.  Soc.  L.,  vol.  ix.,  part  viii.,  page  429,  pi.  Ixxv,,  fig.  11. 
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ABSTRACT   OF  PROCEEDINGS 

OF  THE 

Royal  Society  of  South  Australia 

(Incorporated) 

FOR  1905-6. 

Ordinary  Meeting,  November  7,  1905. 

The  President  (J.  C.  Verco,  M.D.,  F.R.C.S.)  in  the 
chair. 

Exhibits. — J.  G.  O.  Tepper,  F.L.S.,  a  piece  of  rock  from 
near  Paratoo,  said  to  be  a  phosphate  and  nitrate  of  potassium 
and  iron. 

The  President  read  a  paper  on  tiie  trapdoor  spider  of  the 
Adelaide  Plains,  of  which  the  following  is  an  abstract :  — in- 

terested in  this  remarkable  animal  from  boyhood,  Dr.  Verco 

had  at  various  times  taken  pains  to  discover  its  habits.  "The 
burrow  or  nest  of  the  female  spider  is  a  circular  and  nearly 
vertical  hole,  lined  for  a  short  distance  from  the  entrance 
with  silk  webbing.  The  entrance  is  closed  with  a  door  con- 

sisting of  layers  of  webbing  and  earth,  lined  on  the  edges  and 
lower  surface  with  silk  weoomg.  In  plan  the  door  is  semi- 

circular, and  lightly  bevelled  on  the  lower  side  to  fit  exactly 
the  aperture,  which  is  funnel-shaped.  Tlie  hinge  is  formed 
of  webbing  along  the  straight  side,  curved  inwards  a  little 
towards  the  ends,  so  preventing  the  door  opening  widely. 
This  modification  of  the  hinge,  together  with  the  weight  of 
the  door — the  centre  of  gravity  of  which  is  always  over  the 
opening — -causes  it  to  close  automaticall}-.  Such  a  door  must 
afford  considerable  security  against  enemies: — (1)  Is  not 
readily  seen,  being  flush  with  the  surrounding  ground  ;  (2)  is 
not  easily  opened ;  (3)  is  well  supported  against  outside  pres- 

sure." The  President,  having  described  the  occupant,  as  fa.r 
as  necessary  for  a  clear  conception  of  how  it  secures  its  nest 

against  an  intruder,  proceeded  :  — "If  the  wall  of  our  spider's tube  be  carefully  examined  under  a  lens,  a  small  area  will  be 
found  just  below  the  bevelled  edge,  opposite  the  hingje,  whicii 
is  studded  with  pin-pricks,  slightly  elongated  vertically.  These 
are  made  by  the  spines  of  the  falces.  The  spider  when  alarmed 
rushes  to  the  door,  fixes  the  two  fangs  into  the  door,  and 
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puslios  the  dorsal  surface  of  its  falecs  against  the  wall  of  tlic 
tube,  iminediately  below,  thrusting  tlie  foremost  spines  into 
the  silken  lining,  and  so  effectually  locks  the  door.  Again,  as 
to  the  disposition  of  the  kgs  and  claws.  There  are  two  punc- 
tat>e  areas,  one  on  each  side  of  the  tube,  a  little  behind  the 
transvei-^e  diameter.  The  areas  show  the  pin-pricks,  which 
indicatxj  the  holding-ground  of  the  creature's  claws.  By  this 
means  the  strain  on  the  tube  is  distributed  at  three  equi- 

distant points,  manifestly  with  advantage  and  safety  to  the 

spider." Mr.  A.  M.  C.  ZiETZ,  F.L.S.,  mentioned  that  the  spider 
with  wafer  operculum  was  found  in  the  sandhills  at  Henley 
Beach  and  elsewhere. 

Mr.  Griffiths  showed  a  very  interesting  specimen  from 
Western  Australia,  with  a  window  of  silk  webbing  in  the 
middle  of  the  door. 

Mr.  W.  HoAVCHiN,  F.G.S..  exhibited  examples  of  the 
mineral  wavellite,  a  hydrous  phosphate  of  alumina,  in  two 
forms.  One  of  these,  in  the  form  of  small  spheres  with  a 
radial  structure,  from  the  phosphate  claims  at  Pekina.  The 
phosphate  mineral  occurred  in  belts  and  pockets  in  a  decom- 

posing slate.  The  other  form  of  the  mineral  was  in  mammil- 
lary  nodules,  up  to  six  inches  in  diameter,  obtained  at  Angas- 
ton.  These  specimens  are  interesting  from  a  mineralogical 
standpoint,  but  as  they  are  difficult  to  treat  for  extraction  of 
phosphoric  acid  they  are  not  of  much  commercial  value.  In 

Mr.  H.  Y.  L.  Brown's  printed  list  of  South  Australian  mine- 
rals the  only  locality  for  wavellite  noted  is  Gawler  River,  in 

gneiss.  Mr.  Howchin  also  exhibited  rock  specimens  and 
microscopic  sections  of  an  interesting  nullipore  limestone 
which  occurred  over  many  square  miles  on  Yorke  Peninsula, 
in  the  neighbourhood  of  Wallaroo  Bay,  Alford,  Boors  Plains, 
and  Tickera.  The  rock  for  a  thickness  of  15  ft.  is  almost  en- 

tirely composed  of  calcareous  algae,  belonging  to  the  genus 
Lifhnfhamnium,  a  genus,  specimens  of  which  can  often  be 
picked  up  on  the  beach  on  South  Australian  shores. 

Ordinary  Meeting,  April  3,  1906. 

The  President  (J.  C.  Verco,  M.D..  F.R.C.S.)  in  the 
chair. 

Exhibits. — Mr.  W.  Howchin,  F.G.S.,  placed  before  the 
meeting  a  Monograph  of  the  Foraminifera  of  the  Permo-Car- 
boniferous  limestones  of  New  South  Wales,  recently  published 
by  the  New  South  Wales  Department  of  Mines  and  Agricul- 

ture, and  of  which  Mr.  F.  Chapman,  of  Melbourne  Univer- 
sity, and  he  (Mr.  Howchin)    were  the  joint  authors.  Mr. 
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Ilowchin  passed  under  review  the  history  of  the  discovery  of 
foraminifera  in  the  rocks  of  the  Permo-Carboniferous  age  in 
Australia,  and  then  described  the  results  recorded  in  the 
monograph  submitted  to  the  meeting.  In  this  work  35 
species  were  described  and  figured,  9  of  which  were  new  to 
science.  Several  species  that  occurred  in  rocks  of  a  similar 
age  in  Europe  and  America  were  found  in  the  New  South 
Wales  material.  The  localities  which  yielded  the  foraminiferal 
forms  were  Wollong  and  Pokolbin,  the  former  in  the  Upper 
Marine  series,  and  the  latter  in  the  Lower  Marine  series,  sepa- 

rated by  4,000  ft.  of  strata.  The  material  was  supplied  by 
Professor  David  and  Mr.  Dun  of  the  Mmes  Department. 

Mr.  A.  H.  C.  ZiETz,  F.L.S.,  Assistant  Director  of  the 
Mus<eum,  informed  the  meeting  that  he  had  successfully  finish- 

ed the  restoration  of  the  skeleton  of  the  Diprotodon.  Mr. 
Zietz  also  exhibited  portions  of  two  algae,  one  Macracystis 

-pyrifera,  remarkable  for  its  size,  which,  according  to  Harvey, 
grows  to  500  and  1,500  ft.  in  deep  water.  This  alga  is  com- 

mon in  the  South-East,  at  Beachport,  and  elsewhere. 
The  other  alga,  IT uvviUaca  poiaioruw  ^  when  fully  grown, 

is  from  12  to  24  ft.  long,  and  nearly  \  in.  thick.  The  seg- 
ments, strap-shaped,  of  great  length,  and  6  to  12  inches 

broad.    This  alga  is  also  found  at  Beachport. 
Another  exhibit  by  Mr.  Zietz  was  a  piece  of  tertiary  rock 

containing  fossil  shells,  obtained  at  a  depth  of  60  ft,  below 
the  surface,  from  a  well  at  Klemzig,  on  the  River  Torrens ; 
and  glauconite,  from  the  same  locality ;  also  specimens  of 
black  flint,  obtained  from  a  large  deposit  of  this  mineral  on 
the  sea  beach,  Port  MacDonnell,  in  the  South-East. 

Mr.  Edwin  Ashby,  bird-skins  from  the  bush,  Queens- 
land, which,  with  those  previously  shown,  completed  the 

series.  Among  these  were  the  rifle  bird  (Craspedophora  mag- 
nifica),  male  and  female,  from  New  Guinea;  C.  alberfi,  male, 
from  Cape  York;  Pfilorhis  victorice,  male  and  female,  from 
Cardwell ;  Prionodura  newtoniana,  male  and  female,  from 

Herberton  ;  Serici/his  melinus,  Regent  bird,  male,  from  Black- 
all  ;  Scenopceus  dentirostris,  male,  from  Cardwell. 

Mr.  J.  G.  O.  Tepper,  F.LS.,  a  Chione  from  Kangaroo  Is- 
land, and  a  specimen  of  chiastolite,  from  Bimbowrie.  Mr. 

Tepper  also  showed  some  flower-like  galls  on  the  leaf  of  a 
stringybark-tree. 

The  British  Science  Guild. — It  was  proposed  and  car- 
ried that  the  Society  should  become  a  life  member  of  this 

Guild. 

Papers. — "On  the  lonisation  of  Various  Gases  by  the 
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Al})lia  Particles  of  Radium,"  aiul  (hi"  "iMplia  Rays  of  Uran- 
ium and  Thorium,"  by  Professor  W.  II.  Bracg,  M.A. 
"Descriptions  of  Australian  Tineina,"  by  Ed.  Meyrick, 

B.A.,  F.R.S. 

Ordinary  Meeting,  May  1,  1906. 

The  President  (J.  C.  Verco,  M.D.,  F.R.C.S.)  in  the 
chair. 

Ballot. — Plarry  Taylor,  sharebroker,  Adelaide,  was  elect- 
ed a  Fellow. 

Mr.  HowcHiN  then  proposed: — "That  the  Royal  Society 
of  South  Australia  respectfully  call  the  attention  of  the  Go- 

vernment to  the  desirability  of  erecting  a  seismograph  at  the 
Adelaide  Observatory,  by  which  scientific  data  of  very  great 

interest  and  of  practical  importance  may  be  obtained.'  Car- 
ried. It  was  agreed  that  the  Secretary  should  forward  a 

copy  of  the  above  resolution  to  the  Astronomical  Society,  at 
the  same  time  asking  if  any  of  the  members  would  join  a  depu- 

tation from  the  Royal  Society  and  wait  on  the  Premier,  to 
urge  the  necessity  there  exists  for  having  some  form  of  seis- 
mographical  instrument  set  up  in  Adelaide.  The  meeting  fur- 

ther empowered  the  Council  of  this  Society  to  bring  the  mat- 
ter before  the  Government. 

Exhibits. — Mr.  W.  B.  Poole  read  a  paper  describing  a 
new  Hydroid,  found  in  the  Patawalonga  Creek,  and  Mr.  E. 
J.  Bradley  described  the  various  phases  through  which  the 
animal  passed  while  under  observation,  illustrating  these  on 
the  blackboard. 

The  President  (Dr.  Verco)  showed  an  alga  from  Beach- 
port,  which  had  been  brought  under  his  notice  by  Mr.  Zietz. 
Mr.  McAlpine,  to  whom  it  had  been  shown,  pronounced  it  an 
alga  new  to  science.  The  specimen  on  view  at  the  larger  end 
was  flattened,  and  about  7  in.  in  circumference,  with  no  root 
or  base.  The  thallus,  or  stem,  grows  dichotomously,  at  cer- 

tain points  dividing  into  two  equal  arms,  and  these  again  di- 
viding into  two,  but  not  always  regularly.  When  dry  the 

colour  is  brown,  but  when  moist  olive  green  and  glutinous  to 
the  touch.  Examined  closely,  the  surface  has  a  honeycomb- 

like appearance.  In  section  it  is  cellular,  with  a  thin  outer 
cuticle, 

Mr.  A.  IT.  C.  Zietz,  a  small,  green  pebble,  dredged  up 
from  150  fathoms,  supposed  to  be  olivine. 

Papers. — "Notes  on  Marine  Mollusca  of  South  Austra- 
lia," by  J.  C.  Verco,  M.D.  "Remarks  on  the  Occurrence  of 

Cambrian  Glacial  Till  Beds  in  the  Willouran  Ranges,  East 

of  Hergott,"  by  W.  Howchin,  F.G.S.      "Mineralogical  Notes 
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—  (a)  Fetid  Felspar  ( N ecronitt J  and  Quartz,  from  Umbera- 

tana ;  (h)  A  tucamite,  from  Bimbowrie,"  by  Douglas  Maw- 
son,  B.E.,  B.Sc.  Mr.  Howchin,  F.G.S,,  gave  a  short  descrip- 

tion of  a  visit  he  had  recently  made  to  Hergott  during  which  he 
had  discovered  the  existence  of  Cambrian  glacial  till  beds  in 
th-e  Willouran  Ranges,  similar  in  all  respects  to  those  which 
occur  in  the  Sturt  Valley,  near  Adelaide.  Geological  sections 
were  drawn  on  the  blackboard  to  show  the  similar  strati- 
graphical  features  in  each  case.  One  observation  made  was 
of  special  interest  as  offering  an  ex23lanatioii  of  the  occur- 
renoe  of  erratics  scattered  over  some  of  the  plains  of  the  Lake 
Eyre  basin.  Mr.  Howchin  had  noted  these  at  Stuart  Creek 
Station,  and  the  Government  Geologist  had  referred  to  them 
in  a  recent  report  on  that  district.  About  six  miles  from 
Hergott,  eastward,  there  was  a  gradual  rise  to  the  Willouran 
Ranges,  at  the  base  of  which  the  till  beds,  with  erratics,  out- 

crop. These  erratics  were  found  all  along  the  low  slope,  for 
at  least  a  mile  in  breadth,  resting  on  the  clay  of  the  plains, 
and  far  removed  from  their  source.  Tliese  may  either  have 
directly  weathered  out  of  the  till  beds  which  occupy  the  low 
rises ;  or,  possibly,  dispersed  by  denudation  of  the  desert  sand- 

stone, in  which  they  have  been  included  as  derived  material. 
Mr.  Howchin  exhibited  erratics  from  the  hardened  till  and 
glaciated  stones  from  the  same  locality. 

Ordinary  Meeting,  June  5,  1906. 

The  President  (J.  C.  Verco,  M.D.,  F.R.C.S.),  in  the 
chair. 

Ballot. — F.  H.  Snow,  merchant,  Adelaide,  was  elected  a 
Fellow. 

Exhibits. — Mr.  A.  H.  C.  Zietz,  F-L.S.,  a  Gecko,  a  fine 
specimen,  from  Umberatana  ( Gyninodactylu8  ??iilensiij,  has 
sucking  discs  at  extremities  of  its  five  toes  and  claws.  This 
reptile  is  found  in  New  South  Wales  and  Victoria.  Named 
from  the  sound  it  emits. 

Mr.  Zietz  also  exhibited  a  Batracliian  (Heleiporus  pic- 
tus),  found  by  Mr.  F.  R.  Zietz,  on  September  1,  1891,  at 
Henley  Beach,  in  the  sand  at  a  depth  of  3  ft.  When  found, 
the  animal  was  very  much  distended  with  water  and  of  a 
pale  colour.  In  this  state  it  had  a  close  resemblance  to  speci- 

mens of  frogs  dug  out  of  the  sandy  bed  of  Callabonna  Creek 
by  Mr.  Zietz,  locally  known  as  water-frogs,  on  account  of 
the  water  they  contain.  A  mass  of  olivine,  or  chrysolite, 
from  Mount  Gambler.  A  specimen  of  carnofite,  from  Olary, 
South  Australia.  Mr.  Edwin  Ashby  exhibited  male  and  fe- 

male megapode  skins  (Megci'podius  duperreyi ) ,  and  skins  of 
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two  young  bii'ds  aiui  eggs  of  (lie  same  sub-oick r,  i'l-oiri  Poi't Keats,  Noitlierii  Territory.  The  megapodes,  called  also 
scrub  aud  jungle  fowl,  form  nests  of  huge  size  by  scratcliing 
up  sand  and  leaves.  The  eggs  are  deposited  in  the  mass  of 
decaying  leaves,  in  holes,  some  2  or  3  ft.  deep.  The  lledg- 
lings,  of  which  skins  were  exliibited,  taken  out  from  a  deptli 
of  2  ft.,  were  able  to  fly  when  taken.  The  nest  was  about 
40  yards  in  circumfereiic-e.  Mr.  Zietz,  a  brush  turkey  {Tdlc- 
(jaUits  lathami),  Gould. 

Paper. — "Notes  on  South  Australian  Decapod  Crusta- 
cea, "  Part  iv.,  by  W.  li.  Baker. 

Ordinary  Meeting,  July  10,  1906. 

The  President  (J.  C.  Verco,  M.D.,  F.K.C.S.)    in  the 
chair. 

Exhibits. — Mr.  A.  H.  C.  Zietz,  F.L.S.,  Assistant  Dir- 
ector of  the  Museum,  a  toad  { t^tudoylirynt  bibroni),  found 

by  Mr.  Ashby  under  a  stone  on  sloping  ground  at  Blackwood. 
The  ova  are  larg>e,  and  are  not  enclosed  in  a  jelly-like  mass 
like  those  of  tne  common  frog.  Two  petrels:  one  (Frion  vit- 
tatus)  found  at  Plymptoii  and  Gleiieig,  is  a  pelagic  species, 
rarely  seen  near  land ;  and  the  other  ( Vrion  turtur  or  dt8o- 
latusj  the  dove-like  petrel.  This  bird  frequents  the  shore, 
and  breeds  in  Bass  Straits.  Mr.  W.  H.  Baker,  a  case  of 
crabs  from  New  South  Wales  and  Queensland,  which  are  to 
be  presented  to  the  Museum. 

Papers. — "Gieology  of  the  Mount  Lofty  Ranges,"  Part 
ii.,  by  W.  Howchin,  F.G.S.  "New  Australian  Lepidoptera, 
with  Synonomic  and  Other  Notes,"  by  A.  Jefferis  Turner, 
M.D.,  F.E.S.  Mr.  Howchin  gave  a  very  interesting  resume 

of  his  paper  on  the  "Geology  of  the  Mount  Lofty  Ranges," in  which  he  dealt  with  the  lower  members  of  the  Cambrian 
series,  from  the  Cambrian  glacial  till  to  the  basal  grits  and 
conglomerates. 

Ordinary  Meeting,  August  7,  1906. 

The  President  (J.  C.  Verco,  M.D.,  F.R.C.S.)    in  the 
chair. 

Exhibits.— Mr.  W.  Howchin,  F.G.S. ,  exhibited  some 
very  striking  examples  of  pressure  in  slate  rocks  from  Muii- 
dallio  Creek,  Flinders  Range,  near  Port  Augusta.  Lateral 
pressure  had  forced  the  slate  into  parallel  fractures,  which 
were  then  forced  forward,  forming  a  series  of  openings, 
bridged  by  thin  bands  of  slate  nearly  at  right  angles  to  the 
direction  of  pressure.  The  spaces  thus  created  had  been  sub- 

sequently filled  with  fibrous  calcite,  in  a  series  of  lenticles, 
the  white  calcite  showing  up  on  the  background  of  the  dark 
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slate,  making  a  very  effective  contrast.  The  slates  in  which 
the  specimens  occur  belong  to  the  Mitcham  slates  horizon. 
Dr.  Verco  exhibited  shells  dredged  in  Investigator  Straits, 
from  10  to  18  fathoms,  closely  resembling  Lippistes  separa- 
tista,  Dillwyn,  but  having  polygonal  whorls.  The  type  speci- 

mens, as  shown  to  Dr.  Verco  by  Mr.  Smith,  of  the  British  Mu- 
seum, have  polygonal  whorls.  Mr.  Gatiih  has  areaged  live 

Lippistes  hlainvilleames,  Petit,  from  5  fathoms,  on  the  Vic- 
torian coast,  from  which  Dr.  Verco  extracted  the  radula, 

which  was  found  to  be  identical  with  that  of  'Trichotropis 
horculis,  found  in  Behring  Straits,  and  within  the  Arctic 
Circle.  The  President  also  showed  limpets  (j/atdla  acvle- 
ata  and  P.  uUulata)  from  Beachport  and  Port  MacDonnell ; 
the  latter  shell  is  found  also  in  Tasmania  and  Western  Aus- 

tralia. Dr.  Verco  exhibited  the  radula  of  Trichotropis,  un- 
der the  microscope.  Mr.  Douglas  Maw  son,  B.Sc,  exhibited 

a  collection  of  radio-active  minerals  :  carnotite,  from  Radium 

Hill,  Olary ;  a  bituminous  mineral  from  Taylor's  Shaft, 
Moonta  ;  vinnozite,  from  Enimaville,  New  South  Wales; 
Cairns,  Queensland;  and  Pilbarra,  Western  Australia:  radio- 

active sulphide  of  copper  from  Treuer's  Shaft,  Moonta; 
uranite,  from  Carcoar  ;  pitchhl eiulc ^  from  Tamworth,  New 
South  Wales;  and  evrrenife,  from  the  Barrier  Ranges. 

Papers. — "A  Note  on  Some  Modifications  m  the  Mor- 

phological Structure  of  the  Mammalian  Vertebrae,"  by  A.  IT. 
C.  Ztetz,  F.L.S..  Assistant  Director  of  the  South  Australian 

Museum.  'Description  of  Australian  Curculionidge,  with 
Notes  on  Previously  Described  Species,"  by  Arthur  M-  Lea, 
Government  Entomologist,  Tasmania.  Mr.  Zietz  exhibited 
some  lumbar  vertebrae  of  various  mammalians,  both  fossil  and 
those  now  existing,  to  illustrate  his  paper. 

Ordinary  Meeting,  September  4,  1906. 

The  President  (J.  C.  Verco,  M.D.,  F.R.C.S.),  in  the 
chair. 

Ballot. — Miss  Ellen  Milne  Bundey  was  elected  a  Fel- 
low. 

Exhibits. — Mr.  Edwin  Ashby  exhibited  a  number  of 
bird  skins,  from  Port  Keats,  Northern  Territory,  sent  by  Mr. 
C.  E.  May.  Amongst  these  the  white-headed  eagle  (Haliastui\ 
girrenera) ,  found  also  in  Queensland,  where  it  has  been  not- 

iced to  kill  snakes.  The  great-billed  cockatoo  ( Calyptorhyn- 
chus  macrorhynchu^)  ^  with  others  of  the  same  sub-family, 
for  purposes  of  comparison.  The  Oriental  cuckoo  ( Cticidus 
interrn  edius ),  very  numerous  during  the  wet  season  ;  the  spur- 
footed  cuckoo  (Centropus  phasianus),  having  a  very  large  and 
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straight  hind  chiw  ;  a  niouiul-builcliiig  bird  (Alegapodius  du- 
'perreyij;  the  nutmeg  pigeon  ( iM yiistlcivra  sj^'lorrhoa J ;  the 
little  green  pigeon  (C Itaicophaps  clirysocliLora J,  witli  its 
bronze  -  green  wings ;  the  fawn  -  breasted  kingfisher 
( Diivvlo  ccrruKij  (ILalci/on  .-^diict  as) ,  and  Macleay 
kingfisher;  a  bar-shoulder  dove  ((rcoptlid  Im ni trails ) ; 
the  red  -  collared  lorikeet  (Trichoglossus  ruhri- 
torqutsj,  found  at  Port  Keats  all  the  year,  seeming  to 
fill  the  place  in  Northern  Australia  that  the  blue  moun- 

tain does  in  the  South.  Mr.  Asliby  also  showed  skins  of  the 
white-quilled  hoiieyeater  ( Entoniyza  alhi ptn7iis),  said  to  have 
a  gold  ring  around  the  ins;  a  Drongo  (Chibta  hructeata) ; 

white  -  gaped  honeyeater  ( Ftilotis  unicolor).  "  Mr  A. H.  C.  ZiETZ,  F.L.S.,  several  leeches  found  on  a 
dog-shark  by  Mr.  E.  J.  Bradley  at  Port  Willunga  (speci.ac 
name,  kontobdella).  Mr.  J.  G.  O.  Tepper,  F.L.S.,  a  case  of 
Australian  Cicadidm.  The  first  time  that  a  named  series 
of  this  family  of  Hornoptera  ( Hemiptera )  had  been  exhibited 
herie. 

Papers. — "Radium  at  Moonta  Mines,"  by  S.  Radcliff, 
communicated  by  Professor  W.  H.  Bragg,  M.A.  "Certain  Nhjw 
Mineral  Species,  associated  with  Carnotite  in  the  Radio-ac- 

tive Ore  Body,  near  Olary,"  by  Douglas  Mawson,  B.Sc,  B.E. 
"Preliminary  Analytical  Notes  on  the  Minerals  Described  in 
the  Preceding  Paper,"  by  Professor  E.  H.  Rennie,  D.Sc,  and W.  T.  CooKE,  D.Sc. 

Annual  Meeting,  October  2,  1906. 

The  President  (J.  C.  Verco,  M.D.,  F.R.C.S.)  in  the 
chair. 

The  annual  report  and  balance-sheet  were  read  and  con- 
firmed. 

Election  of  Officers. — President,  J.  C.  Verco,  M.D., 
F.R.C.S.;  Vice-Presidents,  Professor  E.  H.  Rennie,  M.A., 
D.Sc,  and  Rev.  Thomas  Blackburn,  B.A. ;  Hon.  Treasurer, 
Walter  Rutt,  C.E. ;  Members  of  Council,  Walter  Howchin, 
F.G.S.,  Lecturer  on  Geology  and  Palaeontology  at  the  Ade- 

laide University,  and  Edwin  Ashby ;  Auditors,  J.  S.  Lloyd 
and  David  Fleming. 

Exhibits. — A  new  CaUidtnia,  in  formalin,  was  exhibit- 
ed and  described  by  R.  S.  Rogers,  M.A.,  M.D.  J.  G.  O. 

Tepper,  F.L.S.,  some  remarkable  galls,  found  on  the  twigs  of 
Eucalyptus  leucoxylon,  in  a  more  or  less  dense  cluster  of 
acutely  conical  form,  from  one  to  two  inches  long,  each  con- 

taining only  one  larva.  On  May  16  some  clusters  were  placed 
in  a  glass  case,  and  the  twig  kept  fresh  as  long  as  possible. 
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On  September  5  following  16  liynienopterous  insects  were  ob- 
served to  have  emerged,  and  one  was  removed  alive  from  a 

gall.  These  proved  to  be  small  wasps  allied  to  the  family 
C halctdulct,  and  probably  new.  On  the  same  twig,  deform- 

ing the  leaves,  were  scale-like  galls,  from  which  emerged  nu- 
merous minute  black  wasps  (C lialcicUd J.  Among  these  last 

were  found  a  single  pair  of  another  species,  marked  by  gold- 
green  spots,  probably  parasites  upon  one  or  other  of  the  fore- 

going. The  first  of  the  above-named  galls  was  unknown  to 
W.  W.  Froggatt,  F.L.S.,  the  Government  Entomologist  of 
New  South  Wales,  to  whom  they  had  been  submitted  for  ex- 

amination. Mr.  Tepper  also  exhibited  photographs  of  a  gi- 

gantic hemlock,  grown  in  Professor  Ludwig's  garden,  Greig. 
These  plants  attained  to  nearly  14  ft.  in  height,  and  were  of 
such  vigorous  and  rapid  growth  as  to  attain  to  one  inch  per 
minute.  The  seed  from  which  these  plants  were  raised  was 
from  a  remarkable  plant  which  appeared  adventitiously  m 

Mr.  Tepper's  garden,  Norwood,  already  noticed  in  these  pro- 
ceedings. According  to  Dr.  Ludwig,  who  is  a  prominent  bo- 

tanist, these  plants  are  giant  forms  of  an  endemic  European 
species  of  hemlock  (Coinum  maculutum).  Mr.  Tepper  show- 

ed photographs  of  witch  broom,  a  proliferous  growth  on  birch- 
trees,  produced  by  a  fungus  ( J ajjhrina ) ,  and  three  other  con- 

spicuous fungi,  Asteronia  radiosum,  on  roses;  Vhragmidium 
violaceum  and  P.  ruhi,  found  on  blackberries. 

Papers. — ''The  lonisation  of  the  Various  Gases  by  the 
Alpha  Particle  of  Radium,"  by  Professor  W.  H.  Bragg,  M.A. 
''Note  on  the  Localities  Attributed  to  Australian  Lepidoptera 
by  Oswald  Lower,"  by  A.  Jefferis  Turner,  M.D.  ''Further 
Notes  on  Australian  Ooleoptera,  with  Descriptions  of  New 

Genera  and  Si3ecies,"  by  Rev.  Thomas  Blackburn,  B.A. 
''Madreporaria  from  the  Australian  and  New  Zealand  Coasts," 
by  John  Dennant,  F.G.S.  ''Notes  on  South  Australian  Mar- 

ine Mollusca,  with  Descriptions  of  New  Species,"  by  J.  C. 
Verco,  M.D.  "Anthropological  Notes  on  the  North-West- 

ern Coastal  Tribes  of  the  Northern  Territory  of  South  Aus- 

tralia," by  Herbert  Basedow.  Professor  E.  H.  Rennte, 
D.Sc,  M.A.,  in  referring  to  Professor  Bragg's  laborious  re- 

searches on  the  alpha  particle  of  radium,  congratulated  him 
on  the  work  he  had  accomplished,  and  observed  that  the 
amount  of  ionisation  seemed  to  depend  more  upon  the  physi- 

cal character  of  the  gases  concerned  than  upon  their  chemical 
constitution. 
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AUDUESS  AT  THE  AnNL'AL  MeETING  OF  THE  llOYAl.  SoCIETV  OF 
South  Austkalia,  Octoueu  2,  190(3,  by  Dr.  J.  C.  Veuco, 
Pkesident. 

Three  years  have  pa^tied  smce  yuu  placed  iiie  in  the  prefci- 
deiitial  cliair,  and,  with  an  iudulgeuee  wiucli  liab  been  highly 
appreciated,  you  have  twice  excused  nie  from  the  customary 
aimual  address.  The  honour  of  this  responsible  and  digni- 

fied position,  conferred  for  the  fourth  time,  demands  in  cour- 
tesy and  gratitude  an  effort  on  my  part  to  discharge  this  diffi- 
cult task. 

It  is  specially  dilhcult  to  me,  for  two  reasons.  Medical 
science,  the  basis  of  my  profession,  and  the  work  of  my  life, 
with  which  1  am,  of  course,  more  intimately  acquainted  than 
with  anything  else,  is  not  represented  among  the  subjects 
which  engage  your  attention.  A  medical  association,  com- 

posed of  medical  practitioners  only,  furnishes  the  appropriate 
opportunity  for  record  of  medical  facts,  exhibition  of  medical 
cases,  and  the  discussion  of  medical  questions.  They  would 
be  out  of  place  in  a  presidential  address  here,  forbidden  by 
the  ethics  of  the  profession  and  the  character  of  the  audi- 
ence. 

The  department  of  natural  history  which  has  chiefly  en- 
listed my  interest,  malacology  or  conchology,  is  but  a  recrea- 

tion, and  can  only  receive  the  amount  of  attention  which  a 
busy  man  can  afford  for  play.  This  forbids  my  speaking  ̂ ith 
the  well-grounded  confidence  of  some  esteemed  and  envied  ex- 

perts, and  makes  me  diffident  of  launching  out  into  those  broad 
generalizations  which  alone  could  be  acceptable  to  other  than 
conchologists.  The  more  minute  and  technical  details  of  this 
study  are  suitable  rather  for  our  ordinary  or  sectional  gather- 
ings. 

Instead,  then,  of  dealing  with  any  special  branch  of 
science,  which  would  interest  only  a  few,  let  me  speak  in  a 
general  way  about  our  Society,  review  ,the  work  it  has 
done  during  my  term  of  office,  see  what  it  has  accomplished, 
and  in  what  way  it  may  be  improved  and  ourselves  made 
more  efficient. 

During  the  past  three  years  the  Royal  Society  has  dis- 
played a  healthy  versatility.  We  have  had  quite  a  satisfac- 

tory variety.  Such  institutions  are  always  in  danger  of  be- 
coming, at  least  temporarily,  lop-sided,  from  the  overbal- 

ancing influence  of  some  able  and  industrious  worker.  He 
not  only  supplies  the  greater  part  of  the  subject-matter  for 
the  meeting  himself,  but  is  surrounded  by  juniors  whose  acti- 

vities are  drawn  into  the  same  channel  bv  the  attracting'  power 
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of  his  scientific  earnestness  and  knowledge.  Our  transactions 
reveal  no  such  depressing  state  as  this. 

Geology  has  been  well  represented,  and  we  may  say  con- 
siderably advaaaced,  by  the  assiduous  labours  and  acute  deduc- 

tions of  Mr.  Howchin,  who  has  pursued  his  examination  of 
the  Mount  Lofty  Ranges  and  the  southern  parts  of  South 
Australia,  extending  well  into  the  interior,  especially  with 
reference  to  the  Cambrian  glacial  formation.  He  has  done 
honour  to  our  Society,  as  well  as  to  himself,  by  his  persistent 
prosecution  of  this  question,  in  spite  of  many  difficulties,  so 
as  to  connrm  the  truth  of  the  glacial  theory  and  establish 
the  exact  age  of  the  glacial  period.  Mr.  Etheridge  has  added 
to  the  list  of  South  Australian  Cambrian  fauna  some  species 
discovered  by  Mr.  Howchin.  Mr.  Basedow  has  described  the 
geological  features  of  the  country  in  the  far  north-west  and 
has  treated  of  the  Tertiary  exposures  around  Happy  Valley ; 
while  Messrs.  Iliffe  and  Basedow  have  discussed  the  question 
of  thrust  conglomerates. 

In  the  Memoirs  of  the  Royal  Society  have  also  been  pub- 
lished fasciculi  giving  detailed  descriptions  of  the  fossil  bones 

of  gigantic  extinct  animals,  from  Lake  Callabonna,  by  Pro- 
fessor Stirling  (Director  of  the  South  Australian  Museum) 

and  Mr.  A.  H.'C.  Zietz  (Sub-Director).  The  latter  gentleman has  also  had  the  pleasure  of  announcing  recently  the  completion 
of  the  restoration  of  the  skeleton  of  the  Diprotodon,  the  first 
of  its  kind  known  in  the  world  ;  and  he  has  read  a  note  upon 
an  important  modification  of  certain  portions  of  its  vertebral 
bones,  which  he  has  detected,  and  which  suggests  an  underly- 

ing law  of  variation  according  to  position  in  the  animal  king- 
dom. 

The  allied  department  of  Mineralogy  and  Petrology  has 
been  very  capably  dealt  with  by  Dr.  Woolnough  and  Mr.  Maw- 
son,  the  past  and  present  lecturers  on  this  subject  at  the  Uni- 

versity of  Adelaide. 
In  close  association  with  this  subject  is  one  which  has 

excited  considerable  popular  interest,  some  little  commercial 
speculation,  and  intense  scientific  excitement :  radio-activity 
and  the  radio-active  substances.  We  have  had  important  con- 

tributions from  Mr.  Mawson  and  Mr.  Radcliff  on  deposits  of 
lodes  containing  these  peculiar  minerals,  with  valuable  analy- 

ses of  some  of  them  by  Professor  Rennie,  We  have  been  en- 
lightened and  science  has  been  enriched  by  accounts  from 

Professor  Bragg  of  his  investigations  in  the  physical  labora- 
tory of  the  University,  in  reference  to  the  radium  emanations, 

the  alpha  particles,  etc.,  and  the  scientific  generalizations  to 
which  these  investigations    point — investigations    which  are 
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being  conducted  with  competitive  industry  and  commendable 

rivalry  in  many  of  tiie  world's  laboratories.  We  will  welcome 
further  and  early  discoveri<?a  from  our  tellow-member,  and 
wish  liini  the  distinction  of  priority  in  the  recognition  of 
some  of  the  great  fundamental  laws  that  govern  the  ulti- 

mate ions  and  electrons  of  matter  and  force. 

Here  we  may  pause  for  a  moment  to  recognize  the  in- 
debtedness of  the  Royal  Society  to  these  members  of  the  pro- 

fessorial ana  teacning  staff  of  the  Adelaide  University,  and 
notice  how  such  sister  institutions  minister  to  each  other. 
Since  the  day  when  the  late  Professor  Tate  took  the  Chair  of 

Natural  "Science,  and,  impressed  with  the  value  of  a  Royal 
Society,  practically  remodelled  the  then  existing  institution 
and  made  it  what  it  is,  we  have  been  under  deep  obligation 
to  the  University  staff  ;  and  as  that  seat  of  learning  grows  with 
the  progress  of  the  State  we  may  hope  to  derive  greater  and 
more  varied  benefits.  Happily,  the  benefit  is  mutual.  For  it 
is  a  definite  advantage  to  have  at  hand  an  institution  such  as 
ours,  through  which  the  results  of  their  labours  may  be  made 
public ;  and  more,  may  be  given  a  world-wide  publicity,  and 
so  may  secure  the  credit  they  deserve,  and  be  made  useful 
as  stepping-stones  for  further  advances. 

In  Botany  we  have  the  description  of  a  new  Aroid  by 
Mr.  Maiden,  and  some  few  exhibits  by  Mr.  Howchin,  Mr. 
Tepper,  and  Mr.  Smeaton.  In  this  particular  division  we 
seem  to  be  rather  feeble.  Is  it  through  lack  of  some  capable 
leader,  who  is  not  already  overburdened  with  other  work ; 
or,  more  likely,  through  the  unfounded  fear  of  imposing 
trivialities  upon  a  learned  Society  ?  Is  there  not  some  en- 

thusiastic botanist  in  our  State  who  will  take  the  lead  and 
organize  our  junior  botanists,  direct  a  search  for  new  forms, 
urge  a  more  thorough  acquaintance  with  the  old,  and  who 
will  stimulate  them  with  a  desire  to  study  the  many  absorbing 
and  delightful  questions  about  the  life-history  of  our  plants? 
In  the  Far  North  there  must  be  opportunities  of  successful 
hunting  in  unfrequented  localities  for  unrecorded  species,  and 
charming  surprises  for  the  tireless  explorer  of  out-of-the-way 
gorges,  deserts,  and  waterholes.  Yes,  and  even  equal  sur- 

prises for  the  inquisitive  and  patient  observer  of  the  tiny  de- 
tails of  form,  habit,  disease,  and  use  of  the  plants  which  grow 

on  the  Mount  Lofty  Ranges  or  the  widespread  Adelaide 
Plains. 

I  am  pleased  to  notice  on  the  agenda-paper  for  this  even- 
ing ''A  Description  of  a  New  Caladenia,  by  Dr.  Rogers." 

May  we  congratulate  him  on  the  discovery  of  a  new  plant, 
and  ourselves  upon  the  discovery  of  a  new  contributor  to  our 
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original  work,  and  of  a  new  botanist ;  and  may  we  hope  to 
find  in  him  the  leader  we  have  been  referring  to,  who  will 
organize  the  botanical  forces  of  our  State  and  stimulate  them 
to  individual  and  concerted  activity  ? 

The  animal  kingdom  appears  to  offer  greater  attraction 
and  afford  more  abundant  opportunity  for  original  researcli, 
doubtless  because  of  its  inffniire  variety  and  the  numerous  prob- 

lems its  larger  life  presents  for  solution.  Our  results  here 
have  been  very  rich. 

Insect  lite  is  inconveniently  abundant  in  parts  of  our 
State ;  but  these  become  a  veritable  paradise  for  collectors. 
Mr.  Basedow,  during  the  Government  expedition  to  the 
North-West,  gathered  about  450  species,  which  have  been  pre- 

sented to  the  Museum.  Mr.  Blackburn,  who  deals  with  the 

Australian  Coleopbera ;  Mr.  Arthur  Lea,  with  the  Curculion- 
idae ;  Mr.  Tepper,  with  the  Orthoptera,  etc. ;  Dr.  Jefferis  Tur- 

ner, Mr.  Oswald  B.  Lowei^,  and  Mr.  Meyrick,  with  the 
Lepidoptera,  are  veterans  and  experts  in  entomology,  and  can 
always  be  relied  on  for  abundance  of  copy  in  their  volumi- 

nous papers  upon  these  interesting  families ;  while  Mr.  Tep- 
per and  Mr.  Zietz,  from  the  treasury  of  the  Adelaide  Mu- 

seum, bring  fortli  things  new  and  old  for  exhibit  at  our 
meetings. 

One  lesson  seems  to  suggest  itself  from  looking  over  the 
volumes  of  the  Society  and  noting  the  material  supplied  by 
these  gentlemen — the  distinct  advantage  to  science  which  ac- 

crues from  definite  specialization.  A  person  may  confine  him- 
self to  some  circumscribed  domain  and  do  good  work ;  in  fact, 

do  far  more  and  better  work  than  if  his  energies  are  spread 
over  too  extensive  an  area.  He  becomes  acquainted  with  his 
district,  and  thoroughly  comprehends  it.  By  taking  up  some 
single  class,  ot  even  some  separate  family,  he  can  grasp  it 
without  too  great  toil ;  he  is  able  to  deal  with  his  material 
accurately  and  confidently;  and  becomes  a  chief  referee.  Ap- 

parently there  is  not  much  probability  of  exhausting  his  ma- 
terial, which  seems  to  be  almost  unlimited  in  our  island  con- 

tinent. He  may  be  somewhat  lonely  in  his  researches,  and 
be  precluded  from  exciting  a  general  audience  with  his  tech- 

nical minutiae;  but  it  is  an  enviable  loneliness  of  supremacy 
which  he  enjoys  or  endures,  and  is  balanced  by  a  more  intense 
personal  interest  and  the  glad  consciousness  of  good  work  well 
done. 

Might  not  this  specialization  be  imitated  with  advantage 
in  other  realms  of  natural  history  ?  They  may  be  less  crowd- 

ed with  multitudinous  forms,  and  their  determination,  classifi- 
cation, and  description  may  not  therefore  be  such  a  lifelong 
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occupaLioii.  iuit  it  is  vvoudurl'ul  how  many  species  luay  be 
found,  it'  diiigeiitly  aud  iiitelligeully  sought,  wliere  thtjie seemed  but  lew.  Aud  then  the  degrees  oi  tiieir  variation  can 
be  studied  and  measured.  Besides  this,  tiiere  remains,  after 
their  classification  and  enumeration,  the  deeper,  more  absorb- 

ing, and  shall  i  say  the  more  elevating,  investigation  of  their 
physiology,  rather  than  their  anatomy,  their  real  natural 
history,  the  tliousand-aiid-one  questions  which  are  raised  by 
an  observation  of  their  life,  the  answers  to  which  will  amply 
reward  as  well  as  delightfully  tax  the  patience  and  ingenuity 
of  the  enquirer. 

"The  great  and  wide  sea,  wherein  are  things  creeping  innu- 
merable, both  small  and  great  beasts,"  has  proved  an  abund- 

ant storehouse.  Dredging  excursions  undertaken  of  recent 
years,  confined  at  first  to  our  two  gulfs,  but  which  have  gradu- 

ally extended  fifty  miles  into  the  ocean,  and  to  a  depth  of 

300  fathoms,  beyond  what  is  known  as  "the  continental  shelf," 
have  provided  material  for  congenial  work  to  several  of  our 
members.  Mr.  Dennaiit,  an  Honorary  Fellow,  who  has  long 
been  engaged  upon  the  Tertiary  corals,  has  written  several 
papers  on  the  recent  corals  o-f  South  Australia  and  Victoria, 
and  has  figured  many  novel  and  lovely  forms.  Mr.  W.  H. 
Baker  has  taken  up  the  crustaceans,  and  his  pencil  has  beau- 

tifully illustrated  what  his  pen  has  accurately  described.  Mr. 
Basedow  and  Mr.  Hedley  have  dealt  with  the  Nudibranchs, 
and  Mr.  Basedow  with  some  Naticoid  genera,  in  two  papers, 
which  have  been  brilliantly  but  quite  naturally  adorned  by 
his  capable  brush ;  and  as  leisure  has  permitted  I  have  dealt 
with  some  Gasteropod  shells. 

Mr.  Hedley,  upon  whom  the  distinction  of  an  Honorary 
Fellow  wa-s  recently  very  properly  and  worthily  conferred  by 
you,  has  supplied  a  paper  upon  some  new  land  shells  collected 
by  Mr.  Basedow  on  the  Government  North-West  Expedition. 

And  last,  though  by  no  means  least,  if  "the  proper  study 
of  mankind  is  man,"  are  two  valuable  papers  by  Mr.  H. 
Basedow,  ''Anthropological  Notes,"  on  certain  aboriginal 
tribes  in  the  North-West  of  Australia  and  in  the  Northern 
Territory.  Here  have  been  recorded  and  will  be  preserved 
numerous  observations  on  their  physique,  manners  and  cus- 

toms, dietary,  and  primitive  art.  It  has  been  enriched  by 
many  photographs  and  coloured  drawings,  and  will  be  a 
valuable  reference  when  the  tribes  have  become  extinct. 

Besides  these  papers  we  have  had,  of  course,  at  every 
meeting,  exhibits  of  a  very  instructive  ancl  educational  sort. 
Minerals,  fossils,  plants,  flowers,  birds,  fish,  frogs,  leeches, 
insects,  crabs,  spiders,  and  a  remarkable  new  Hydroid  (dis- 
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covered  by  Mr.  Bradley),  and  polyzoa,  shells,  and  seaweeds. 
These  frequently  provoke  more  comment  and  lead  to  more 
personal  contributions  than  the  set  papers,  and  constitute  an 
attractive  feature  of  our  Society. 

Nor  must  we  neglect  to  mention  the  different  Sections — 
the  Field  Naturalists',  the  Microscopical,  and  the  Malaco- 
logical — where  much  preliminary  work  is  done,  where  work- 

ers are  trained,  and  material  is  provided  for  not  a  few  of  the 
papers  presented  to  the  monthly  meetings.  Possibly  less  pub- 

lic recognition  is  bestowed  upon  them  than  they  deserve. 
Special  mention  may  here  be  made  of  the  efforts  and 

successes  of  the  Field  Naturalists  in  connection  with  the 
fisheries  protection  and  the  preservation  of  our  native  flora 
and  fauna,  and  we  are  very  hopeful  of  securing  a  large  tract 
of  country  in  Kangaroo  Island  as  a  reserve  for  the  latter  pur- 

pose and  as  a  health  resort. 
This  record  is,  to  my  mind,  one  of  which  we  need  be  in 

no  degree  ashamed,  with  which  we  may  be  very  pleased, 
though  of  course  we  ought  not  to  be  satisfied  with  it,  and  by 
which  we  should  be  encouraged.  It  indicates  assiduous  and 
intelligent  endeavour  along  truly  scientific  lines.  And  along 
many  lines.  And  this  variety  of  subjects  dealt  with  is  one  of 
the  most  satisfactory  features,  and  the  one  I  wish  to  be  most 
impressed  with,  and  wish  most  to  impress.  Only  by  such  di- 

versity can  the  Society  be  made  generally  interesting  or 
generally  useful,  and  deserve  its  name.  Apart  from  this,  it 
is  liable  to  degenerate  or  develop  (whichever  view  we  may 
take  of  it)  into  a  Geological  Society,  or  an  Ornithological, 
or  a  Physical,  or  a  Malacological.  But  there  seems  no  danger 
of  this.  We  could  wish,  however,  for  still  further  extension 
and  variety.  And  there  is  abundant  scope.  As  we  have  in- 

dicated, we  want  seme  botanical  enthusiasts — horticultural, 
floricultural,  agricultural — to  observe  phenomena  in  the  vege- 

table world  and  record  them,  propound  their  difficulties,  and 
enlist  the  sympathy  and  co-operation  of  their  fellows. 

We  need  a  phycologist  to  deal  with  our  seaweeds — a  most 
prolific  field,  and  a  very  attractive  one  ;  and  withal  one  easily 
explored,  for  it  can  be  worked  from  the  shore,  and  one  which 
will  yield  a  very  beautiful  collection  for  a  home  cabinet. 

So  in  the  animal  kingdom.  The  ants  and  the  spiders  in 
their  abundance,  and  with  their  marvellous  forms  and  habits, 
are  waiting  for  an  admirer  and  investigator. 

We  need  someone  to  devote  himself  to  Malacology — as 

distinct  from  Conchology — the  study  o.f  the  shellfish  "them- selves. It  is  an  inexhaustible  subject.  It  may  be  compara- 
tively easy  for  the  beginner,  and  may  be  made  as  intricate 
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aud  elaborate  as  the  advanced  studeut  may  desire.  It  is, 
moreover,  a  prosisiug  iie^d,  and  by  it  aloue  can  we  arrive  at  a 
natural  classiiicatiou  of  our  moUusca. 

Tlien  there  are  the  beautiful  polyzoa,  the  forami- 
nifera,  the  starfish,  the  sea  urchins,  and  the  fish,  all 

awaiting  examination,  classification,  and  description — worlds 
to  be  conquered  by  any  intelligent  lady  or  gentleman  with 
the  energy  to  enter  on  the  campaign ;  and  the  crypt  of  our 
Museum  and  the  results  of  our  dredgings  will  provide  ma- 

terial for  the  leisure  of  a  lifetime. 
Can  we  not  persuade  some  such  individual  to  overcome 

the  initial  difficulties,  and  begin  a  work  which,  the  longer  it 
is  pursued,  will  become  less  a  task  and  more  an  absorbing 
recreation. 

We  may  think  we  have  not  the  leisure  for  such  study  and 
work.  But  it  is  wonderful  how  much  leisure  we  can  find  for 
what  we  enjoy  doing,  and  by  using  time  and  effort  and  means, 
which  we  would  otherwise  waste,  fill  up  our  hours  with  what 
will  last,  give  ourselves  an  immensity  of  pleasure,  and  con- 

tribute in  our  degree  to  the  advancement  of  knowledge,  is 
there  anything  more  enjoyable  than  the  discovery  of  a  new 
fact,  a  new  object,  a  new  truth,  something  tne  world  has 
never  seen  or  known  before  1  Tins  pleasure,  m  a  new  country 
like  ours,  every  one  can  secure  who  has  intelligence,  force  of 
will,  and  perseverance. 

In  looking  backward,  there  is  ground  for  gratification. 
Now  for  a  glance  forward. 

In  tne  early  part  of  the  coming  year  we  expect  to  be 
accommodated  in  the  new  building  now  being  erected  by  the 
Government  in  Kintore  Avenue.  There  we  shall  have  ample 
space  for  our  meetings,  and  shall  also  have  better  arrange- 

ments for  our  valuable  library.  Perhaps  1  mignt  say  "our  in- 
valuable library,"  for  most  of  our  books  are  the  periodical 

publications  of  learned  societies  in  different  parts  of  the 
world,  and  could  be  secured  or  replaced  with  diliiculty. 

Three  years  ago  it  was  becoming  a  burden  to  us,  but  the 
prospect  of  our  new  quarters  has  raised  the  hope  of  not  only 
retaining  our  accumulation  of  scientific  books,  but  of  having 
them  in  such  condition  as  to  be  available  to  our  workers  in 
every  department  of  science. 

Their  intrinsic  value  is  one  thing ;  their  practical  value 
is  quite  another.  That  depends  on  their  contents ;  this  upon 
their  utility.  In  order  to  be  useful  they  must  be  accessible 
and  convenient  for  reference.  This  they  have  not  been  for 
many  years,  if  they  have  ever  been,  because  they  have  not 
been  bound  and  have  not  been  kept  in  proper  order  or  pro- 
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periy  catalogued.  We  biame  no  oue  for  this,  because  do  one 

IS  to  be  blamed.  It  is  a  case  of  ''res  angusta" — lack  of  funds. 
It  takes  all  our  subscriptions  and  all  our  grants  from  the  GrO- 
vernment  to  pay  our  few  incidental  expenses,  and  the  com- 

paratively 'enormous  expense  of  bringing  out  our  yearly  vol- 
ume, by  which,  through  exchanges,  we  get  our  library.  We 

trust  the  Government,  which  has  proved  itself  commendably 
favourable  to  our  requests  for  assistance,  will  come  to  our  aid 
in  this  special  need,  and  earn  the  gratitude  of  the  Society. 

May  we  ask :  Where  is  the  person  who  will  emulate  the 
enlightened  generosity  of  the  donor  of  the  Barr-Smith  lib- 

rary in  the  U  niversity  of  Adelaide  ?  He  will  not  only  confer 
a  lasting  favour  upon  a  body  of  selt-denyiug  workers,  who 
have  to  spend  all  tliey  can  spare  in  prosecuting  their  own  re- 

searches but  will  be  advancing  the  knowledge  of  his  State 
and  enlarging  tlie  science  of  the  world. 

We  have  reason  to  hope  that  the  Government  will  place  on 
the  Estimates  a  sum  for  next  year  equal  to  what  we  were 
granted  last  year.  We  need  ail  we  can  get.  Our  work  is 
largely  limited  by  the  funds  we  have  at  our  disposal.  Had 
we  more  to  spend,  we  could  elfect  more.  In  time  past  tlie 
question  of  the  acceptance  of  papers  of  value  has  had  to  be 
considered  simply  from  the  standpoint  of  whether  the  Society 
could  afford  to  pay  for  the  printing.  And  now  some  contri- 

butors are  only  able  to  publish  in  our  Transactions  because 
they  agree  to  find  the  money  to  pay  for  their  illustrations, 
or  because  the  cost  is  guaranteed  by  others.  This  is  in  part 
the  explanation  of  the  variety  of  our  recent  volumes.  The 
funds  of  the  Society  are  too  small  to  bear  the  strain  of  such 
costly  plates.  We  think  the  Government  would  do  well  to 
increase  its  grant  by  another  £50.  The  sum  would  be  a 
trifle  to  the  country,  but  a  boon  to  the  Society,  and  would 
be  well  and  carefully  spent  in  the  highest  form  of  education, 
and  the  most  utilitarian,  that  of  original  research. 

So,  too,  some  of  our  more  wealthy  colonists  might  give 
themselves  the  pleasure  of  making  a  donation  to  the  Royal 
Society  of  a  sum,  either  small  or  great — the  larger  the  bet- 

ter—as an  endowment,  or  as  a  fund  to  be  spent  at  the  rate 
of  not  more  than  so  much  a  year  in  current  expenses.  In 
doing  this  they  would  be  doing  a  good  work,  and  erecting  a 
monument  to  their  memory  moTe  enduring  than  brass,  as  well 
as  more  lustrous  and  more  refined. 

We  are  anticipating  to  welcome,  at  the  beginning  of 

1907,  in  our  city,  the  members  of  the  Association  for  the  Ad- 
vancement of  Science.  We  trust  the  gathering  will  be  a  large 

one,  a  select  one,  and  an  enjoyable  one,  and  representative 
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of  the  most  aclvaiuvcl  tliDiigiit  in  Australasia.  Aiul  that 
when  our  visitors  have  i^oiie  there  shall  roniaiii  a  sort  of  after- 

glow— a  perceptible  philosophic  influence,  a  conscious  scienti- 
fic inspiration,  whicli  shall  intensify  the  desire  for  wider, 

closer,  and  more  careful  work,  and  bestow  a  higher  apprecia- 
tion of  everything  in  Nature  which  can  be  certified  as  fact 

and  everything  in  science  which  is  confirmed  as  truth. 
In  taking  the  chair  as  President  for  the  coming  year, 

let  nie  thank  all  my  colleagues  on  the  Council  for  their  very 
kindly  consideration  and  loyal  su})p()rt  dmiiig  niy  term  of 
office.  Entirely  new  to  its  duties,  I  have  had  much  to  learn  and 
still  have.  Let  me  congratulate  the  members  of  the  Royal 
Society  on  the  good  work  done  in  the  past,  its  healthy  state 
at  present,  and  its  favourable  prospects  for  the  future.  Let 
me  encourage  everyone  to  do  something  towards  increasing 
its  efficiency.  Make  some  contribution,  either  spoken  or 
written,  an  observation  which  seems  new  to  you,  insignificant 
though  it  may  appear,  or  ask  an  explanation  of  some  pheno- 

menon which  seems  strange  or  incomprehensible.  In  this  way 
you  may  set  someone  else  to  work,  or  incite  someone  to  set 
you  to  work,  and  so  by  your  question  if  not  your  quest  you 
will  add  your  mite  to  the  treasury  of  science  and  your  help 
to  the  Royal  Society. 

President's  Address. — Mr.  Howchin  proposed:  — 
"  That  the  President  be  heartily  thanked  for  his  interesting 
and  stimulating  address,  and  that  it  be  printed  in  the 

Transactions  and  Proceedings  for  this  year.''  Carried. 

[In  April,  1905,  Messrs.  Iliffe  and  Basedow  read  a  paper 

before  the  Society  on  "The  Fo^rmation  Known  as  Glacial  Beds 
of  Cambrian  Age  in  South  Australia."  This  paper  came  on 
for  discussion  at  the  following  evening-meeting,  and  the  re- 

port of  such  discussion  was  included  in  the  printed  proceed^ 
ings.  As  the  paper  in  question  was  not  accepted  for  pub- 

lication it  was  obviously  unfair  to  the  authors  to  publish  cri- 
ticisms on  it.  That  such  should  have  been  done  was  an  over- 

sight and  a  matter  of  regret. — Ed.] 

ANNUAL   REPORT,  1905-6. 

The  Council  is  pleased  to  report  that  the  work  of  the  So- 
ciety  has  been  carried  on  successfully  during  the  past  year. 

The  discovery  of  radio-active  minerals  in  the  State  has 
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enabled  Professor  Bragg  and  Professor  Rennie  to  take  part  in 
the  investigations  now  engaging  tiie  attention  of  European 
and  American  scientists. 

Specimens  of  these  minerals  from  South  Australia  and 
other  States  of  the  Commonwealth  have  been  exhibited  from 
time  to  time  by  Mr.  Douglas  Mawson,  B.Sc. 

Among  other  exhibitsi  of  the  year  the  ornithological 
specimens  shown  by  Mr.  Jiidwin  Ashby  deserve  mention. 

The  publications  of  the  Society  are  now  sent  to  172  learn- 
ed bodies  in  various  parts  of  the  world.  They  are  distributed 

as  follows :  — Great  Britain  and  Ireland,  27  ;  British  depen- 
dencies, 46 ;  European  countries,  56 ;  the  United  States  of 

America,  34 ;  Mexico,  South  America,  Japan,  and  the  Paci- 
fic, 9. 
The  index  to  the  first  25  volumes  of  the  Transactions 

and  Proceedings  is  in  the  press,  and  will  be  issued  shortly. 
In  June  last  a  deputation  from  this  and  the  South  Aus- 

tralian Astronomical  Society  waited  upon  the  Government  to 
ask  that  a  seismograph  might  be  installed  at  the  Observatory. 
It  is  hoped  that  a  sum  will  be  placed  uj^on  the  Estimates  for 
this  purpose. 

More  recently  a  public  meeting,  summoned  under  the 

auspices  of  this  Society  by  the  Field  Naturalists'  Fauna  and 
Flora  Preservation  Committee,  was  held  in  the  Mayor's  Par- 

lour. It  was  then  determined  that  a  deputation  should  wait 
upon  the  Premier  to  ask  for  a  permanent  reserve  upon  Kan- 

garoo Island.  As  a  result,  it  is  probable  that  about  300 
square  miles  of  the  western  end  of  the  island  will  be  set 
aside,  both  for  the  better  preservation  of  native  plants  and 
animals,  and  for  a  sanatorium  or  health  resort. 

Three  Fellows  have  been  elected  during  the  year.  The 
membership  now  includes  11  Hon.  Fellows,  67  Fellows,  2 
Associates,  and  4  Corresponding  Members. 

The  large  room  now  being  built  for  the  Society  by  the 
Government  is  expected  to  be  ready  for  occupation  early 
next  year.  The  increased  space  will  allow  the  library  more 
adequate  accommodation,  and  members  will  thus  be  able  to 
make  better  use  of  the  valuable  scientific  works  of  which  it 
consists. 

The  Council  is  pleased  to  add  that  the  Field  Naturalists' 
and  the  Microscopic  and  the  Malacological  Sections  report 
satisfactory  progress. 

Jos.  C.  Verco,  President. 
G.  G.  Mayo,  Secretary. 
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DONATIONS  TO  THE  LIBRARY 

For  Year  1905-1906. 

TRANSACTIONS.  JOURNALS,  REPORTS,  Etc. 

FrcsoUcd  by  tht  r<^sperti  vc  Editors,  Societies,  and 
Governments. 

Austria  and  Germany, 

Berlin—  Konigl.  Preuss.  Meteor.  Institut,   Bericlit,   1904-5 ; 
Veroffeiitlichungen    der    Ergebuisse  der  Nieder- 
schlagsbeobachtungen,  1901,  1902.  Abhaudlungen. 

 Konigl.   Preuss.   Akademie   dier   A\  issenscliafteu  zu 
Berlin,  Sitzungsberichte,  1905,  Nos.  1-53;  1906, 
Nos.  1-38. 

—  —  Deutsches  Meteorologisciies  Jahrbucli,  1904,  Heft  1,  2. 
 Die  Niederschlage  in  den  Norddeutsche.n  Stromgebie- 

teu,  Band  i.,  Text,  Band  ii.,  iii.,  Tab.  1,  2. 
—  Gesellscliaft  fiir  Erdkunde,  Zeitsclirift  der,  1904,  No. 

9  ;  1905,  Nos.  3-10  ;  1906,  Nos.  1-6. 
—  Berliner    Geseliscliaft    fiir    Anthrop.    Etlinol.  und 

Urgeschiclit'e.  Erganzimgsblatter  zur  Zeitsclirift 
fiir  Etlinologie,  Jalirgang  36,  Heft  1,  5  :  Jahr- 
gang  37,  Heft  1-6  ;  Jahrgang  38,  Heft  3. 

Bonn — Grundlagen  einer  Zahlentheorie  eines  speziellen 
Systems  von  Konip.  G.  mit  drei  Einheiten,  von  M. 
Kiseljak. 

Gottingen — Konigl.     Geseliscliaft     der    Wissenschaften  zu 
Gottingen,    Math,    Phys.    Klasse,  Nacliricliten 
1905,  Heft  3,  4,  5;  1906,  Heft  1,  2.  Geschaft- 
liche  Mittheilungen,  1905,  Heft  2. 

  Nachrichten  von  der  Konigl.  Gessellscliaft  der  Wis- 
senschaften  und  detr   Geiorg..   August,  1905, 

Heft  1-5. 
Heidelberg— Berichte  iiber  Land-  und  Forstwirtschaft  in 

l>eutgch  Ostafrika,  Band  ii..  Heft  5-8. 
Miinchen — Sitzungsberichte  der  K.B.  Akademie  der  Wissen- 

schaften zu  Miinchen,  Math.  Phvs.  Klasse,  1905, 

Heft  2,  3:'  1906,  Heft  1.  Do'.,  do.,  Abhaud- lungen, Band  Ixxv. 
Stettin — Gesellschaft  fiir  Volker-  und  Erdkunde  zu  Stettin, 

1902-3. 
Trencsen — Jahrschrift  des  Naturwissenschaftlichen  Vereina 

des  Trencsener  Comitates,  1904-5. 
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Vienna — Kaiserliclu'  AUadciiiie  dcr  Wisseuschai't cu  in  Wieii, 
Sitzung  der  ]\Iath.  Naturwiss.,  Jahrgaiig  1904, 
Nos.  4-6;  1905,  Nos.  11-14  ;  1906,  Nos.  1-18. 

 Gradinessungs  Koniniission. 
 Verluindliiiigen  d<?r  Oest  reifhischeii  Koinniissioii  fiir 

die  TnternationaJe  Erdmessniig,  Dec.  1903,  Dec. 
1904. 

 Aiinalen  K.K.  Natiirhistorischeii  TTofniiiseunis,  Band 
xix.,  No.  4  :  Band  xx.,  Nos.  1,  2,  3. 

—  Verhandlungen  der  K.K.  Geologischen  Reichsanst-alfc, 
Jahrgang  1905,  Nos.  1-18. 

 K.K.  Zoologische   Botanische   Gesellschaft  in  Wien, 
1904,  BRud  ]iv.  :  1905,  Band  xxxv. 

Wiirszburg — Sitzungsbericlite  der  Pliysikalisch-Medicinischen 
Gesellschaft  zii  Wiirzburg,  1905,  Nos.  1-9. 

Australia  AxND  New  Zealand. 

Adelaide — Public  Library,  Museum,  and  Art  Gallery,  An- 
nual Reports,  1902-3  and  1904-5. 

 Royal  Geographical  Society,  Proceedings,  1905-6,  vol. 
viii. 

 Sciiool  of  Mines  and  Industries,  Annual  Report,  1905. 
 Depai'tment  of  Mines,  Short  Review,  Half-year,  to 

June  30,  1905. 
 —  Records,  Publications,  Nos.  196,   198-9,   200,  Index 

No.  3. 

 Reports  Geological  Survey,  Western  and  North- 
western District,  1905. 

 Adelaide    Observatory,  Meteorological  Observations, 
1904. 

 Woods  and  Forests  Department,  Annual  Progress  Re- 
port, 1905. 

Brisbane — Royal  Society  of  Queensland,  Proceedings,  vol. 
xix.,  parts  1-2. 

 Queensland  Department  of  Mines,  Geological  Survey, 
Pub.  Nos.  196-200  and  202,  with  Plans  and 
Plates. 

 Department  of  Public  Lands,  EthnograjDhy  Bulletin, 
No.  8,  1905. 

 Queensland  Flora,  1904-5,  Indexes. 
Bendigo — The  School  of  Mines  and  Industries,  Annual  Re- 

port, June  30,  1904-1906. 
Geelong — Geelong    Naturalist,   Proceedings,  vol.    i.,  No.  3; 

vol.  ii.,  Nos.  1-4, 
Melbourne — Victoria   Department   of   Agriculture,  Journal, 

vol.  iii.,  parts  6-10;  vol.  iv.,  parts  1-10. 



348 

Melbourne — Department  of  Mines,  Bulletins  No.  18,  3  plates 
of  No.  12;  Memoirs,  No.  3,  1905. 

 —  Mines  and  Water   Supply,  Annual   Reports,  1904 and  1905. 

 Australasian  Institute  of  Mining  Engineers,  Trans- 
actions, vol.  xi. 

 Victorian  Institute  of  Surveyors,  Transactions  and 
Proceedings,  vol.  iv.,  1891-9. 

 Public  Library,  Museum,  and  National  Gallery  of 
Victoria,  1856-1906,  and  a  Catalogue 

 —  Victorian  Yearbook,  1904. 
 Royal  Society  of  Victoria,  Proceedings,  vol.  xviii., 

part  1.;  vol.  xix.,  new  series,  part  1. 
 National  Museum,  Memoirs,  No.  1. 
 Victorian  Naturalist,  vol.  xxii.,  Nos.  3-8  ;  vol.  xxiii.^ 

Nos.  2-6,  9-12. 
Launceston — Department  of  Mines,  Progress  Report,  1904-06. 
Perth— Meteorological  Observations,  1899,  1900,  1903-4. 

 Geological   Survey.  Annual   Progress  Reports,  1899, 1905. 

 Geological  Survey,  Bulletin  Nos.  21,  22,  and  Maps. 
 Department  of  Mines,  Reports,  1904,  1905. 
 Calvert's  Scientific  Exploring    Expedition,    No.  46,. 

1896-7. 
 Exploration  of  North-West  Kimberley,  1901,  No.  2. 
 W.A.  Natural  History  Society,  Journal,  No.  2. 

Albany — Museum,  Records,  vol.  i.,  parts  2,  5,  6. 
Sydney — Department  of  Mines,  Annual  Report,  1905. 

 Department  of  Mines  and  Agriculture,  Agricultu- 
ral Gazette,  vol.  xvi.,  parts  7,  11,  12  ;  vol.  xvii., 

parts  2-10. 
 Department  of  Mines,  Records  of  the  Geological  Sur- 

vey, vol.  viii.  part  2,  1905  ;  Mineral  Resources, 
No.  2,  1906 :  do.,  Memoirs,  Palgeontology,  vol. 
ii.,  part  1. 

 Royal  Society  of  New  South  Wales,  Proceedings,  vols. 
xxxix.  and  xl. 

 Linnean  Society,  Proceedings,  vol.  xxx.,  Nos.  119, 
120,  and  Supplement;  vol.  xxxi.,  Nos.  121,  122. 

 Australian  Museum,  Memoirs,  No.  iv.,  part  9. 
 Australian  Museum,  Records,  vol.  v.,  part  6 ;  vol.  vi., 

parts  1,  2,  3. 
 Public  Library,  Report  of  Trustees,  1904,  1905. 
 Botanic  Gardens  and  Domain,  Report,  1904. 
 Department    of   Public   Instruction,  Meteorological 

Observations,  1900,  1901,  1902. 
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Sydney— New  South  Wales  Naturalists'  Club,  vol.  i.,  parts  1, 
2,  3. 

 New  South  Wales,  Memoirs,  No.  2,  Synopsis  of  Fish- 
eries of  New  South  Wales  ;  Fisheries  of  New  South 

Wales  ;  Report  of  Commissioners,  1904. 
 Forest  Flora  of  New  South  Wales,  vol.  ii.,  parts  7-10; 

vol.  iii.,  part  1. 
 Tuberculosis  and  the  Public  Health,  by  G.  L.  Mul- 

lins,  M.A.,  M.D. 
 Sydney  University  Engineering  Society,  Journal  and 

Proceedings,  vol.  ix. 
 Royal  Anthropological  Society  of  Australia,  Journal, 

vol.  vi.,  No.  9  ;  vol.  viii.,  Nos.  1,  2. 
Auckland — Auckland  Institute  and  Museum,  Annual  Report, 

1905-6. 
Wellington — New  Zealand  Institute,  Transactions  and  Pro- 

ceedings, vol.  xxxviii.,  1905. 
 Mines  Department,    Annual   Report    of  Colonial 

Laboratories,  Nos.  38  and  39. 
 Polynesian  Society,  vol.  xiv.,  No.  3. 

Dunedin — Australasian  Association  for  the  Advancement  of 
Science,  Report,  1904. 

 New  Zealand  Geological    Survey,  North-west  Mines 
Bulletin,  No.  1. 

Belgium  and  Holland. 

Brussels — Societe  Royale  Zoologique  Malacologique  de  Bel- 
gique,  Annales  de  la,  tomes  36  and  Sd. 

 Societe  Entomologique  de  Belgique,  Annales  de  la, 
tomes  48  and  49. 

 Societe  Royale  de  Botanique  de  Belgique,  Bulletin, 
tome  41,  fasc.  1,  2,  3 ;  tome  42,  fasc.  1,  2. 

 Jardin  Botanique  de  TEtat  a  Bruxelles,  vol.  i.,  fasc. 
5  and  6. 

Amsterdam — Natuurkundig  Tijdschrift  voor  Nederlandsch- 
Indie,  Deel  Ixiv.,  Tiende  Serie,  Deel  viii. 

 Description   Geologique  de  L'isle  D'Ambon,  par 
R.  D.  M.  Verbeek,  Dr.  of  Sc. 

 Department  of  Agriculture  in  India,  Memoirs,  vol. 
i,  Nos.  1-3. 

Canada. 

Halifax — Nova  Scotian  Institute  of  Science,  Proceedings  and 
Transactions,  vol.  xi.,  parts  1  and  2. 

Montreal — Canadian  Record  of  Science,  vol.  ix.,  Nos.  3,  4,  and 
5. 

Ottawa — Geological  Survey,  Altitudes  and  Report,  1901  ;  do. 
do.,  Statistics,  1901. 
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Toronto— Canadian  Institute,  Transactions,  vol.  viii    part  1 
No.  16.  

'  r  . 

England,  Ireland,  and  Scotland, 

London— Chemical  Society,  Proceedings,  vol.  xxi.,  Nos.  295- 
302;  vol.  xxii.,  Nos.  303-308,  310-312. 

 Chemical  Society,  Journal,  Nos.  511,  512,  514-525; Indexes  to  506,  507,  508. 

 Conchological  Society,  Journal,  vol.  ii.,  Nos.  7-11. 
 Entomological  Society,  Transactions,  1905. 
 Royal   Colonial    Institute,    Proceedings,  vol.  xxxvi. and  xxxvii. 

 Linnean  Society,  Proceedings,  1905,  List  of  Mem- 
bers, 1905-6. 

 iloyal  Society  of  London,  Yearbook,  1906. 
 —  Royal  Microscopical  Society  of  London,  Journal,  1905, 

parts  4-6;  1906,  parts  1-4. 
 National  Physical  Laboratory,  Report,  1905. 
 Royal  Gardens,  Kew,  Bulletin,  1900-1905. 
 Society  of  Arts,  Journal,  vol.  liv..  No  2797. 
 The  State  Correspondent,  etc.,  vol.  xi.,  iMos.  6,  7,  11; 

vol.  xii.,  Nos.  1,  2,  3,  and  6. 
 The  Public  Health  Engineer,  vol.  xviii.,  Nos.  453-456 

and  458. 

 Medical  Press  Circular,  1906,  No.  3514. 
Liverpool — Biological  Society,  Proceedings  and  Transactions, 

vol.  xix. 

Manchester — ^Literary  and  Philosophical  Society,  Memoirs,  vol. 
L,  parts  1,  2. 

 Field  Naturalists  and  Archaeologists'  Society,  Re- 
port and  Proceedings,  1905. 

Edinburgh — Royal  Physical  Society,  Proceedings,  vol. 
xvi.,  pp.  48-266. 

 Royal     Society  of   Edinburgh,  Proceedings,  vol. 
xxiv.,  xxv.,  parts  1,  2  ;  vol.  xxvi.,  pp.  1-192. 

 Geological  Society,  Transactions,  vol.  viii.,  part  3. 
Cambridge — Philosophical  Society,  Proceedings,  vol.  xiii., 

parts  3-5  University  Library,  Report  of  Lib.  Synd,  1904  and 
1905. 

Belfast — Natural  History  and  Philosophical  Society,  Report 
and  Proceedings,  1904-5. 

Dublin — Royal  Dublin  Society.  Economic  Proceedings,  vol.  i., 
part  7  ;  Scientific  Proceedings,  vol.  xi.,  Nos.  6-9  ; 
Scientific  Transactions,  vol.  viii.,  series  2,  part  14  ; 
vol.  ix.,  partis  2,  3. 
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Dublin —Royal  Irisli  Academy,  Proceedings,  vol.  xxv.,  Section 
B,  No.  6  ;  Section  C,  No.  12  ;  vol.  xxvi.,  ScH^-tion 
B,  Nos.  1,  2,  3,  Section  C,  Nos.  1,  2,  3  ;  Transac- 

tions, vol.  xxxiii.,  Section  A,  part  1,  Section  B, 
parts  1,2:  Abstract,  Session  1904-5. 

France. 

Caen — Societe  Linneene  de  Noimandie,  Bulletin,  series  5,  vol. 
viii.,  1904. 

Lyon — liistorique  du  Diocese  de  Lyon,  Bulletin  No.  19. 
Nantes — Societe  des  Sciences  Naturelles   de  I'Ouest  de  la 

France,  Bulletin,  tome  v.,  Nos.  1-4. 
Paris — Societe  Entomologique  de  France,  Bulletin,  1905,  Nos. 

15-21 ;  1906,  Nos.  1-14. 
 Societe  de  Greographie  Commerciale,  Bulletin,  tome 

xxvi.,  No.  5. 
 Notes  sur  les  Fourniis  et  les  Guepes,  C.  Janet,  f.  24, 

25,  Ire  partie. 
 Feuille  dos  jeunes  Naturalistes,  Nos.  415,  417-421, 

423-431. 

Rennes — L'Universite  de  Renn-es,  Travaux  Scientifiques,  tome iv.,  1905. 
Italy. 

Florence — Societa    Entomologica    Italiana.    BuUetino  della 
xxxvi.,  tri.  4  :  xxxvii.,  tri.  1-4 

Milano — Societa  Italiana  di  Scienze  Naturali  e  del  Museo 
Civico  de  Storia  Naturale  in  Milano,  vol.  xliv., 
fasc.  2,  foglio  5.  ;    fasc.  3,    foglio    4|  :    fasc.  4, 
foglio  6|. 

 Societa  Italiana  di  Scienze  Naturali,  etc.,  vol.  xlv., 
fasc.  1,  foglio  6  ;  fasc.  2,  foglio  4 J. 

Palermo — Italia  Scienze  Naturali  e  Economiche,  Giornale, 
vol.  xxiv.,  1905. 

Pisa — Societa  Toscana  di   Scienze.   Naturali,    Memorie,  vol. 
xxi. ;  do.  do.,  Processi  Verbali,  vol.  xiv.  :  Nos.  3,  4, 
9,  10:  vol.  XV.,  Nos.  1-4,  6-10. 

India. 

Calcutta — Imperial  Department  of  Agriculture,  Annual  Re- 
port, 1904-5. 

 Indian  Museum,  Annual  Report,  1904-5. 
 Board  O'f  Scientific  Advice,  Annual  Report,  1904-5. 

Pusa— The  Agricultural  Journal  of  India,  Agricultural  Re- 
search Institute,  vol.  i.,  part  1. 

Japan. 

Kyoto — Imperial  University  Calendar,  1905-6. 
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Tokyo — Imperial  University  of  Tokyo,  College  of  Science  Jour- 
nal, vol.  XX.,  art.  5-12  ;  vol.  xxi.,  art.  1. 

 Seismological  Society,  Earthquake  Investigation  Com- 
mittee, Publication  No.  21  and  Appendix. 

 Asiatic  Society  of  Japan,  Transactions,  vol.  xxxii.  ; 
vol.  xxxiii.,  parts  1,  2. 

Mexico. 

Mexico — Sociedad  Cientifica,  Memorias  y  revista,  tomo  xxi., 
Nos.  5-12;  tomo  xxii.,  Nos.  1-6;  tomo  xxiii.,  No®. 
1-4. 

 Sociedad  Geologica  Mexicana,  Boletin  de  la,  tomo  i. 
 Instituto  Greologica  de  Mexico,  Parergones',  tomo  i., 

Nos.  8,  9,  10,  15,  20. 
Norway  and  Sweden. 

Bergen— Museums  Aarbog,  1903,  Hefte  3;  1904,  Hefte  2,  3; 
1905,  Hefte  1,  3;  1906,  Hefte  1.  Aarsberetning, 

1904,  1905.    Crustacea,  vol.  i.,  parts  '6,  4 ;  vol.  ii., 
parts  1,  2,  7,  8. 

Stockholm — Entomologisk  Tidskrift ;  arg.  xxvi.,  Haft,  1,  4. 
Antikvarisk  Tidskrift  for  Sverige,  Del.  13,  No. 
2;  Del  15,  No.  3;  Del  17,  Nos.  4,  5;  Del  18, 
No.  1. 

 Geologiska  Foreningens   Forhandlingar  Tjugotredje 
Bandet,  1905. 

Trondhjem — Kongelige    Norske      Videnskabers  Selskabs 
Skrifter,  1904. 

Stavanger — Museum,  Aarshefte,  15de  Aar,  1904. 
Upsala — Nova  Acta  Regise  Societatis  Scientiarum  Upsalien- 

sis,  series  4,  vol.  1.,  fasc.  1. 

Russia. 

St.  Petersburg — Academie  Imperiale  des  Sciences    de  St. 
Petersburg,  Memoires,  Classe  Phys.  Math., 
tome  xiv..  No.  5 ;     tome  xvi,  Nos.  4-10. 
Classe  Hist.  Philo.,  tome  vi.,  Nos.  5,6,  7 ; 
tome  vii.,  Nos  1,  2.  Bulletin,  tome  xvii..  No. 
5;  tomei  xviii.,  Nos.  1-5;  tome  xix.,  Nos. 
1-5  ;  tome  xx.,  Nos.  1-5  ;  tome  xxi.,  Nos.  1-4. 

 Comite  Geologique,  Bulletins,  tome  xxiii.,  Nos. 
1-6.    Memoirs,  tome  xix..  No.  2. 

 Russisch  Kaiserlichen  Mineralogischen  Gesell- 
schaft  zu   St.  Petersburg,  Verhandlungen, 
1905,  Band  xxii.,  lief  2. 

Kiew— Societe   des   Naturalistes  de   Kiew,   Memoirs,  tome 
xviii.,  1904,  tome  xx.,  1905. 
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Moscow — Societe  Tniperiale  des  Naturalistes  de  M.,  Nos.  1, 
2,  3,  1905. 

Switzerland. 

Geneva — Societe  de  Physique  et  de  Histoire  Naturelle,  Compte 
rendu  des  Seances,  xxii.,  1905. 

Lausanne — Societe  Vaudoise  des  Sciences  Naturelles,  Bulle- 
tin vol.  xli.,  Nos.  152-155. 

Neuchatel — Societe  Neuchateloise  de  Sc.  Nat.  Bulletin,  tomes 
xxix.,  XXX.,  xxxi. 

Ziirich — Annotationes  Concilii  Bibliographici,  vol.  i.,  vol.  ii., 
p.  1-8;  Annual  Report  for  1905. 

South  and  Central  America. 

Buenos  Ayres — Academia  Nacional  de  Ciencias  en  Cordoba, 
Boletin,  tomo  xvii.  and  xviii.,  entre.  2a. 

Monte  Video — Museo  Nacional,  Anales,  tomo  ii.,  entrega  1, 
serie  2,  entrega  2. 

Lima — Cuerpo  de  Ingenieros  de  Minas  de  Peru,  Boletin  del, 
.    Nos  20,  24-36. 

Rio  de  Janeiro — Department  of  the  Interior,  Anno,  xx.,  1905. 
 Observario  do  Rio  de  Janeiro,  Boletin  Men- 

sal,  1904,  1905;  do.  do.  Annuario  Publi- 
cado,  Ann.  xxi.  and  xxii. 

Sao  Paulo — Sociedade    Scientifica   de   sao    Paulo,  Reivista, 
Nos.  2,  3,  4,  1905  ;  do.  do.,  Relatorio  da  Direc- 
toria,  1903-4. 

South  Africa. 

Albany — Museum,  Records,  vol.  i.,  part  5. 
Cape  Town — South  African  Museum,  Annals,  vol.  v.,  parts 

1-3 ;  do.  do.,  Report,  1905. 
 South  African  Philosophical  Society,  vol.  xvi., 

parts  2,  3. 
 Geodetic  Survey,  vol.  iii. 

Johannesburg — Geological  Survey  Memoir,  No.  2. 
Natal — Government  Museum,  First  Report,  1904. 

Sandwich  Islands. 

Honolulu— The  Bernice  Pauahi  Bishop  Museum,  Memoirs, 
vol.  ii.,  Nos.  1,  2;  Occasional  Papers  and  Re- 

port, vol.  ii.,  Nos.  3,  4. 
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United  States  of  America. 

Baltimore — John  Hopkins  University,  Maryland  Geol.  Sur- 
vey, vol.  v.;  Circulars,  Nos  1-7,  9,  10;  His- 
tory and  Political  Science,  series  xxi.,  Nos. 

1-12,  series  xxiii.,  Nos.  3-12,  series  xxiv.,  No-s. 
1,  2;  Financial  History  of  Baltimore,  1899; 
American  Chemical  Journal,  vol.  xxxiii.,  Nos. 
3-6;  vol.  xxxiv.,  Nos.  1-6;  vol.  xxxv.,  Nos. 1-4. 

Boston — Society  of  Natural  History,  Proceedings,  vol.  xxxi., 
No.  8,  pp.  315-328;  No.  10,  pp.  531-570;  pi.  23-25. 

 American  Academy  of  Arts  and  Sciences,  Proceed- 
ings, vol.  xl.,  Nos.  12-14,  18-24;  vol.  xli.,  Nos. 

1-34;  vol  xlii.,  No.  1.  The  Rumford  Fund. 
Berkeley — University  of  California  Publications,  Register, 

Summer  Session,  and  Announcement  of  Courses. 

 University  of  California,  Pubs.  Zoology,  vol.  i.,  No. 
9,  pp.  287-306,  plates  26-28;  vol.  ii.,  Nos.  1, 
2,  4-8,  pp.  1-51,  113-368,  plates  1,  4-19,  figs. 
1-62;  vol.  iii.,  No.  1,  pp.  1-12,  plates  1,  2;  do. 
do..  Botany,  vol.  ii.,  Nos.  3-11,  pp.  91-236. 

Cambridge — Museum  of  Comparative  Zoology,  Harvard  Col- 
lege, the  Report,  1904-5  ;  Geol.  Series,  Bulle- 

tin, vol.  viii.,  JNos.  1-3;  Bulletins,  vol.  xlvi., 
Nos.  5-14;  vol.  xlviii.,  Nos.  1,  2,  3,  4;  vol.  1., 
Nos.  1,  2.  3. 

Chicago — Field  Columbian  Museum,  Report,  vol.  ii.,  Nos.  4, 
5  ;  Zoological  Series,  vols,  v.,  vi.,  and  vii..  No. 
1  ;  Botanical  Series,  vol.  ii.,  No.  3  ;  Geological 
Series,  vol.  ii.,  Nos.  6  and  7;  vol.  iii.,  Nos.  1,  2; 
Anthropological  Series,  vol.  vi.,  Nos.  2,  3 ;  vol. 
vii.,  No.  2;  vol.  viii.;  vol.  ix.,  Nos;.  1,  2. 

Cincinnatti — Society  of  Natural  History,  Journal,  vol  xx., 
Nos.  4.-7. 

Granville — Denison  University  Scientific,  Laboratories,  Bulle- 
tin, vol.  xii.,  art.  9;  vol.  xiii.,  art.  2. 

Massachusetts — Tufts  College  Studies,  vol.  ii.,  No.  1. 
 —  The  Phys.  Geog.,  Geol.,  Min.,  and  Palaeonto- 

logy of,  1905. 
Michigan — Academy  of  Science,  Reports,  No.  5. 
New  York — Public  Library,  Bulletin,  vol.  viii.,  No.  3,  vol.  ix., 

Nos.  4-13  ;  vol.  x.,  Nos.  1-8. 
 Experimental  Medicine,  the  Rockefeller  Institute 

for  Medical  Research,  Studies,  vols.  iii.  and 
iv.,  Journal,  vol.  vii.,  No.  2. 
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New  York — American  Museum  of  Natural  History,  Journal, 
vol.  iv.,  No.  2,  pp.  49-60  ;  Bulletin,  vol.  xvii., 
Nos.  3,  4,  pp.  231-347. 

 American   Museum    of   Nat.    Hist.,  Philippine 
Types;  Memoirs,  vol.  ix.,  parts  1,  2,  3;  An- 

nual Report  of  the  President,  1904-5. 
 Academy  of  Science6,   Annals,   vols,   xiv.,  xv., 

part  3,  and  vol.  xvi,,  part  2. 
 Internationa]  Congress  of  Americans,  1902. 
  American  Geog.  Soc,  The  Grande  Soufriere  of 
Guadeloupe,  Sept.,  1904. 

 The  Museum  of  the  Brooklyn  Institute  of  Arts  and 
Sciences,  vol.  i.,  No.  7  ;  vols,  iii.,  iv.,  and  v, 

 Cold  Spring  Harbour  Monographs,  Nos.  4,  5. 
 Carnegie  Institution  of  Washington,  Zool.  Ex- 

perimental do.  do.,  Nos.  1,  2,  3 ;  do.  do.. 
Yearbooks,  Nos.  3  and  4. 

 Biological  Chemistry,  Journal,  vol.  i.,  Nos.  1,  2,  3. 
Oberlin — College  Library,  Wilson  Bulletin,  Nos.  50,  52-55, 

Index. 

Philadelphia — Zoological  Society,  Annual  Report,  No.  34. 
 Academy  of  Natural    Sciences,  Proceedings, 

vol.  liv.,  part  2,  vol  Ivii.,  Nos.  2,  3. 
 American  Philosophical  Society,  Proceedings, 

vol.  xliii..  No.  179  ;  vol.  xliv.,  Nos.  180, 
181  ;  Transactions,  vol.  xxi,  part  2. 

St.  Louis — The  Academy  of  Science,  vol.  xiv.,  No.  7  ;  vol.  xv., 
Nos.  2-5  ;  Classified  List,  vols,  i.-xiv. 

Sacramento — University  of  California,  Pubs,  of  College  of 
Agriculture,  Bulletins  Nos.  149-176  :  Circu- 

lars Nos.  5-13 ;  Historical  and  General, 

part  1. 
San  Francisco — California  Academy  of  Science,  Geology,  Re- 

port of  the  State  Earthquake  Investigation 
Commission ;  Zoology,  Proceedings,  vol  i.. 
No.  6. 

 University  of  California,  The  Morphology  of 
the  Hupa  Language,  vol.  iii. 

Washington — Smithsonian  Institution,  U.S.  Nat.  Museum, 
Bulletins,  No.  53,  part  1,  Nos.  54  and  55. 
Proceedings,  vols,  xxviii.  and  xxix.  Con- 

tributions, vol.  X.,  parts  1,  2;  Annual  Re- 
port, 1904. 

 Annual  Report  of  Board  of  Regents,  1904. 
 Annual  Report  of  Bureau  of  American  Ethno- 

logy, Bulletins  Nos.  28,  29. 
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Washington — United  States  Geological  Survey,  Monographs^ 
vol.  xlvii.,  xlviii.,  parts  1,  2;  Profes- 
fiessional  Papers,  Series  B,  Geology  (Des- 

criptive), Nos.  44,  34. 
 Department  of  the  Interior,  Annual  Report, 

No.  26;  Mineral  Resources,  1904,  do.  do., 
Bulletin,  Nos.  243-7,  251,  254,  256,  257, 
262,  263,  265-6,  268-274,  276. 

 Water  Supply  and  Irrigation,  Nos.  119-154, 
157-165,  169-171. 

 United   States,    Department  of  Agriculture, 
Yearbook,  1905. 

 Academy  of  Sciences,  Proceedings  vol.  vii.,  pp. 
1-188,  251-402;  vol.  viii.,  pp.  1-166. 

 National  Academy  of  Science,  Memoirs,  vol. 
ix.,  Philippine  Islands,  Manila  Department 
of  Interior  Ethnol.  Purvey,  Pubs.  vols.  i. 
and  ii.,  part  1  ;  do.  do.,  Bureau  of  Govern- 

ment Laboratories,  No.  xxii.,  1905. 

Urbana — Illinois  State  Laboratory  of  Nat,  Hist,,  Bulletin, 
vol.  vii.,  art.  5. 
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LIST   OF    FELLOWS,  MEMBERS, ETC., 

OCTOBER,  1906. 

Those  iiuuked  (l)  are  Life  Fellows.  Those  marked  with  an 
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APPENDICES. 

FIELD  NATURALISTS'  SECTION OF  THE 

§loj)al  §oruty  of  Sout^  ̂ xtstralta  (Jncorporateb). 

TWENTY-THIRD  ANNUAL  REPORT  OF  THE 
COMMITTEE 

For  the  Year  Ending  September  30,  1906. 

When  reviewing  tiie  work  of  the  Section  auriiig  tiie  past 
twelve  moutiis,  there  is  uo  doubt  that  a  good  class  of  work 
is  being  aone  by  the  members  in  the  various  branches  of 
scientihc  interest.  It  may  seem  difficult  to  estimate  the  cha- 

racter of  the  work,  and  report  that  there  is  an  improvement, 
but  this  judgment  is  based  upon  the  keener  interest  shown  by 
members  at  the  evening  meetings,  and  their  general  desire  for 
information  on  held  days. 

The  evening  meetings  were  as  follows :  — 
1905. 

October  17.  Chairman's  Annual  Address,  'The  Dead  Months 
of  our  Orchid  Year,"  Dr.  R.  S.  Rogers,  M.A. 

November  13.  Meeting  in  Mr.  Berrett's  Wooished  during 
the  three  days'  excursion  at  Barossa. 

November  21.  Notes  on  the  Barossa  excursion,  by  Mr.  Doug- 
las Mawson  and  Mr.  J.  W.  Mellor. 

1906. 

May  15.    Paper,  '  Trapdoor  Spiders,"  Dr.  J.  C.  Verco. 
June  19.    Papers,  Mr.  T.  D.  Smeaton  on  '  Insect  Life,"  and 

by  Mr.  E.  J.  Bradley,  on  "  The  New  Hydroid"  discovered 
by  Mr.  R.  Barringer. 

July  17.    Paper  on  "Eucalyptus,"  by  Mr.  J.  M.  Black. 
August  21.     Discussion  on  the  proposed  Kangaroo  Island 

Reserve. 
At  these  meetings  there  was  an  average  attendance,  and 

interest  in  the  proceedings  was  well  maintained. 

The  following  excursions  have  been  held  :  — 
1905. 

Oct.  7.  Coromandel  Valley. 
Oct.  21.  Upper  Sturt  to  Belair  and  Blackwood. 

Nov.  11,  12,  13.  Barossa,  three  days'  excursion. Nov.  25.  Uraidla. 
Dec.  9.  Annual  picnic,  Bridgewater. 
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1906. 

Jan.  '27.  Outer  Harbour,  and  ch  t(l<:^inL;  in  tlio  Port  River. 
Feb.  10.  Outer  Harbour  and  (hedging  in  the  Port  Rivor. 
May  19.  Railway  Viaducts. 
June  2.    Pine  Forest,  Plynipton. 
June  16.  Black  Hill,  Athelstone. 

July  14.  Slape 's  Gully. 
July  28.  Fifth  Creek,  Black  Hill. 
August  18.  Fourth  Creek,  Morialta. 

Sept.  1,  2,  3.  Port  Willunga,  three-days"  excursion. 
The  attendance  at  the  excursions  has  been  above  the 

average  of  previous  years,  although  the  weather  has  on 
several  occasions  been  uninviting.  The  work  at  the  excur- 

sions ha«  been  recorded  in  the  press  reports.  Field  Work 
is  where  the  constitution  of  the  Society  demands  that  we 
should  be  strongest,  and  there  is  no  doubt  that  in  the  field  a 
good  deal  of  private  collecting  and  observation  goes  on  that 
does  not  appear  in  the  reports.  The  Society  is  under  obliga- 

tion to  friends  who  afforded  hospitality  and  permission  to 
visit  their  properties.  The  exhibits  gathered  during  the  ex- 

cursions and  collected  by  members  have  been  of  the  usual 
interesting  and  instructive  character. 

Eleven  new  members  were  elected,  bringing  the  mem- 
bership up  to  104. 

The  balance-sheet  presented  shows  a  balance  of  3s.  3d.  to 
credit  in  the  General  Fund,  and  of  £4  14s.  7d.  in  the  Excur- 

sion Fund.  The  unusual  balance  in  this  account  accrued 

through  the  popularity  of  two  dredging  trips. 
R.  S.  Rogers.  Chairman. 
E.  H.  Lock,  Hon.  Sec. 

EIGHTEENTH  ANNUAL  REPORT  OF  THE  NATIVE 
FAUNA  AND  FLORA  PROTECTION  COMMITTEE 

OF  THE  FIELD  NATURALISTS'  SECTION  OF  THE 
ROYAL  SOCIETY  OF  SOUTH  AUSTRALIA,  FOR 
THE  YEAR  ENDING  SEPTEMBER,  1906. 

The  Committee's  last  report  referred  to  their  letter  to 
the  Commissioner  of  Crown  Lands  regarding  the  destruction 
of  penguins  and  mutton  birds   and  other  petrels.    In  October 

last  the  following  communication  was  received  in  reply  :  — "The 
Hon.  Commissioner  directs  me  to  inform  you  that  he  has, 
as  suggested  by  you,  asked  the  keepers  of  lighthouses  to 
endeavour  to  have  the  provisions  of  the  Birds  Protection 
Act,  1900,  enforced  in  their  respective  localities,  to  prevent 

the  destruction  of  penguins,  mutton  birds,  and  other  petrels.'* 
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The  chief  work  of  the  Committee  in  the  j^ast  year  has 
been  in  connection  witli  the  establisliment  of  a  large  National 
Reserve  for  the  native  fauna  and  flora  on  the  western  portion 
of  Kangaroo  Island.  In  April  they  met  and  appointed  a 
sub-committee  to  obtain  information  and  take  the  necessary 
steps  for  bringing  the  matter  before  the  authorities.  In  July 
a  plan  of  action  was  decided  upon,  and  on  the  25th  of  that 

month,  at  a  well-attended  meeting  in  the  Mayor's  Parlour, 
the  following  resolutions  were  carried :  — 

On  the  motion  of  Dr.  Verco,  seconded  by  Professor  Stir- 

ling, C.M.G. :  "That  this  meeting  is  of  opinion  that  the  large 
area  at  the  western  end  of  Kangaroo  Island  should  be  set 

apart  as  a  national  reserve  for  the  native  fauna  and  flora." 
Proposed  by  Dr.  R.  S.  Rogers,  seconded  by  Mr.  Samuel 

Dixon:  "That  provision  should  be  made  for  a  health  resort 
being  established  on  the  area." 

Proposed  by  Professor  Rennie,  seconded  by  Mr.  W.  H. 

Selway :  'That  a  deputation  wait  upon  the  Government  as 
early  as  possible  to  present  these  resolutions." 

On  7th  August,  in  response  to  about  one  hundred  and 
fifty  circulars  and  post  cards,  sent  out  on  behalf  of  the  Com- 

mittee, a  large  deputation  waited  upon  the  Premier  (tlie 
Hon.  Thomas  Price),  and  brought  the  matter  before  him, 
with  the  reesult  that  he  promised  that  the  Lighthouse  Reserve, 
containing  60  square  nines,  should  be  reserved  for  the  pur- 

pose, and  that,  if  it  could  be  done  without  dipping  too 
deeply  into  the  coffers  of  the  Treasury,  the  increased  area 
asked  for  should  be  given.  (The  area  of  the  whole  block  asked 
for  was  about  300  square  miles.) 

Under  instructions  from  the  Committee,  their  Secre- 
tary, on  15th  August,  wrote  to  the  Premier  sending  him  a 

plan  of  Kangaroo  Island,  on  which  was  shown  the  bound- 
ary of  the  proposed  reserve,  marked  by  a  red  line  along  the 

eastern  boundaries  of  the  leaseholds  Nos.  725,  1004,  and 
1121,  expressing  the  hope  that  all  the  area  might  be  dedicated 
as  a  reserve  as  early  as  possible,  and  suggesting  that  eight 
gentlemen  should  be  appointed  trustees,  four  on  the  nomina- 

tion of  the  University,  each  of  whom  should  have  special 
knowledge  of  one  of  the  following  branches  of  Natural  Plis- 
tory,  namely,  animals,  birds,  fishes,  and  plants,  and  four 
similarly  qualified,  on  the  nomination  of  the  Royal  Society. 
The  Committee  hope  they  may  receive  a  reply  before  long. 

Saml.  Dixon,  Chairman  of  Committee. 
M.  Symonds  Clark,  Hon.  -Sec.  to  Committee. 

Adelaide,  September  18,  1906. 
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MALACOLOGICAL  SECTION 
or  THE 

llogal  ̂ ocut^  of  ̂ outlj  l^ustralui  (JntorporaUb), 

ANNUAL  REPORT  FOR  1905-6. 

During  the  year  1905-6  the  Section  continued  tiie  revision  of 
the  census  of  the  marine  mollusca  of  South  Australia,  and  the 
families  Naticidu,  Amnicolidce,  Uissoida;,  Turrit ellidce,  Scala- 
rtd(t,  V trnietidcey  and  Ctnthndw  were  passed  in  review.  It 
was  then  considered  advisable,  on  account  of  the  large  amount 
of  new  and  undescribed  material  dredged  during  a  recent 
vacation  trip  by  the  Chairman  (Dr.  Verco),  to  reconsider  the 
list  of  gastropoda  already  reviewed.  The  result  was  that  seve- 

ral known  species  new  to  South  Australia  were  added  to  the 

list,  and  new  species  were  described.  Following  Zittel's  order 
the  new  revision  now  covers  the  families  FatidUdce,  Acmceidce, 
Haliot idit,  Srissurellidce,  Coccidmidit,  and  Fixmrellidcp.  The 
following  list,  which  forms  the  first  of  a  series,  gives  the  South 
Australian  species,  with  the  original  reference,  and  some  of 
the  synonyms :  — 

Family  PATELLID^. 
1.  Helcioniscus  tramosericus,  Martyn.  Universal 

Conchology,  vol.  i.,  pi.  xvi.  F.  diemciie/istM,  Philippi  ;  F. 
varief/afa ,  Reeve. 

2.  Helcioniscus  illibratus,  Verco.  Trans.  Roy.  Soc.  S. 
Aust.,  1906,  vol.  XXX.,  p.  205,  pi.  x.,  f.  6  to  14. 

3.  Patella  ustulata.  Reeve.  Conch.  Icon.,  Reeve,  1855, 

vol.  viii.,  pi.  xxxi.,  f.  88,  a,  b.    F.  tasuianiea,  Ten.-AVoods. 
4.  Patella  aculeata.  Reeve.  Conch.  Icon.,  Reeve,  1855, 

vol.  viii.,  pi.  xxxii.,  f.  90.    P.  squamifera.  Reeve. 
5.  Patella  hepatica,  Pritchard  &  Gatliff.  Proc.  Roy. 

Soc.  Vict.,  1902  (1903),  vol.  xv.  (n.s.),  part  2,  p.  194.  F. 
striata,  Pilsbry  (non  Quoy  &  G.). 

6.  Patella  Chapmani,  Ten. -Woods.  Proc.  Roy.  Soc. 

Tasm.,  1875  (1876),  p.  157.    Armada  alha,  Ten.-Woods. 
7.  Nacella  parva,  Angas.  Proc.  Zool.  Soc.  Lond.,  1878, 

p.  862,  pi.  liv.,  f.  12. 
8.  Nacella  compressa,  Verco.  Trans.  Roy.  Soc.  S. 

Aust,  1906,  vol.  XXX.,  p.  208,  pi.  viii.,  f.  11-12. 
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9.  Nacella  crebrestuiata,  Verco.  Trans.  Rov.  Soc.  S. 
Aust.,  1904,  vol.  xxviii.,  p.  144,  pi.  xxvi.,  f.  20,  21. 

10.  Nacella  Stow^,  Verco.  Trans.  Roy.  Soc.  S.  Aiisl., 
1906,  vol.  XXX.,  p.  209,  pi.  x.,  f.  4,  5. 

Family  ACM^ID^. 

11.  Acm.ea  octokadiata,  liutton.  Cat.  Marine  Moll,  of 
New  Zealand,  1873,  p.  44.    .4.  perplcKi,  Pilsbry. 

12.  AcM^A  ALTicosTATA,  Angas.  Proc.  Zool.  Soc.  Lond., 
1865,  p.  56,  pi.  ii,  f.  11. 

13.  Acm.ea  marmokata,  Ten. -Woods.  Proc.  Roy.  Soc. 
Tasm.,  1875  (1876),  p.  156.    A.  laf/str/yafn,  Angas. 

14.  AcM^A  calamus,  Crosse  &  Fischer.    Jour,  de  Conch., 
1864,  p.  348,  and  1865,  p.  42,  pi.  iii.,  f.  7,  8. 

15.  AcM.EA  flammea,  Quoy  &  Gainiard.  Voy.  Astrolabe, 
Zool.,  vol.  iii.,  p.  354,  pi.  Ixxi.,  f.  15,  16.  A.  rn(r,/.K,  Ten.- 
Woods  ;  jfrckso/iiensis,  Rve.  ;  (refi/ei,  Angas. 

16.  Acm/ea  conoidea,  Quoy  &  Gainiard.  Voy.  Astrolabe, 
Zool.,  vol.  iii.,  p.  355,  t.  71,  f.  5,  7. 

17.  Acm.ea  subundulata,  Angas.    Proc.  Zool.  Soc.  Lond., 
1865,  p.  155. 

1*8.  AcM^A  punctata,  Quoy  &  Gainiard,  Voy.  Astrolabe. Zool.,  vol.  iii.,  p.  365.  pi.  Ixxi.,  f.  40,  42. 
19.  AcM^A  septtformis,  Quoy  &  Gainiard.  Voy.  Astro- 

labe. Zool.,  vol.  iii.,  p.  362,  pi.  fxxi.,  f.  43,  44,  1834.  A. 
scahrilimfa ,  Angas  ;  2)efferdi ,  Ten. -Woods. 

20.  AcM.EA  cantharus,  Reeve.  Conch.  Icon.,  Reeve,  vol. 
7iii.,  pi.  xL,  f.  131,  1855. 

Family  HALIOTID.'E. 

21.  Haliotis  albicans,  Quoy  k  Gainiard.  Voy.  Astro- 
labe Zool.,  vol.  iii.,  p.  311,  t.  68,  f.  1,  2. 
22.  Haliotis  cyclobates,  Peron.  Voy.  Terr.  Aust., 

vol.  ii.,  1816,  p.  80.    11.  e.vvAtvatd,  Lamarck. 

23.  Haliotis  roei.  Gray.  King's  Voy.,  vol.  ii.,  appendix, 
p.  493. 

24.  Haliotis  n.eVosa,  Martyn.  Univ.  Conch.,  t.  11, 
f.  63. 

25.  Haliotis  granti,  Pritchard  &  Gatliff.  Proc.  Roy. 
Soc.  Vict.,  vol.  xiv.,  U.S.,  part  2,  p.  183,  pi.  x.  (?)  //.  rofiico- 
pora,  Peron. 

26.  Haliotis  emm.e.  Reeve.  Gray,  MSS.  Brit.  Mus. 
Cat.   Conch.,  Icon.,  Reeve,  vol.  iii.,  pi.  x.,  f.  29. 

27.  Haliotis  rubicundus,  Montfort.  Conch.  Syst..  p. 
114,  115.    H.  tricosfalis,  Lamarck. 
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Family  FISSURELLID^. 
28.  FissuKELLA  OMiCRON,  Crosse  &  Fischer.  Jour,  de 

Conch.,  1864,  p.  348;  1865,  p.  41,  pi.  iii.,  f.  4,  6. 
29.  Megatebennus  concatenata,  Crosse  <fe  Fischer. 

Jour,  de  Conch.,  1864,  p.  348,  pi.  iii.,  f.  4,  6 ;  1865,  p.  41, 
pi.  iii.,  f.  1,  3. 

30.  Megatebennus  trapezina,  Sowerby.  Proc.  Zool. 
Soc.  Lond.,  1834,  p.  126.  F.  scutella,  Sower oy ;  javaniensis, 
Lamarck;  tasmamtiisis,  Bonnet. 

31.  LucAPiNELLA  NiGEiTA,  Sowcrby.  Proc.  Zool.  Soc. 
Lond.,  1834,  p.  127.    F.  crucis,  Beddome. 

32.  LucAPiNELLA  OBLONGA,  Menke.  Moll.  Nov.  Hail.  p. 
33.    Fritchardi^  Hedley. 

33.  Macrochisma  producta,  A.  Adams,  Proc.  Zool.  Soc. 
Lond.,  1850,  p.  202. 

34.  Macrochisma  Tasmania,  Sowerby.  Conch.  Illus. 
1841,  p.  5,  No.  45,  pi.  Ixxiii.,  f.  39.  Fi.^syrella  macro- 

chisma, Chemnitz;  tasmanica,  Ten. -Woods;  W eldiiy  Ten.- 
Woods. 

35.  Glyphis  jukesii,  Reeve.  Conch.  Icon.,  Reeve,  1849, 
f.  45.    G.  fimbriatd,  Reeve. 

36.  ZiDORA  TASMANICA,  Beddome.  Proc.  Roy.  Soc.  Tasm., 
1883,  p.  169.    Z.  lerjrandi,  Tate. 

37.  Emarginula  Candida,  A.  Adams.  Proc.  Zool.  Soc. 
Lond.,  1851,  p.  85,  No.  30. 

38.  Emarginula  dilecta,  A.  Adams.  Proc.  Zool.  Soc. 
Lond.,  1851,  p.  85,  No.  28. 

39.  Emarginula  superba,  Hedley.  Records,  Aust.  Mus., 
vol.  vi.,  part  3,  p.  16,  pi.  xxxvii.,  f.  7-8. 

40.  Emarginula,  sp.  nov. 
41.  Aff.  Rimula,  gen.  nov. 
42.  Subemarginula  emarginata,  Blainville.  Malac, 

1825,  p.  501,  pi.  xlviii.,  bis,  f.  3.  E.  A  ustralia,  Qnoy  &  Gaim- 
ard. 

43.  Subemarginula  rugosa,  Quoy  &  Gaimard.  Voy. 
Astrolabe,  Zool.,  vol.  iii.,  p.  331,  pi.  Ixviii.,  f.  17-18.  E. 
conoidea.  Reeve:  Candida ,  Adams;  faswanuc,  Sowerby. 

44.  Scutus  anatinus,  Donovan.  Rees,  Encycl.,  vol,  v., 
Nat.  Hist.  Plates,  Conchology,  pl.  xvi.  P.  elongafus^  Blain- 

ville; austraUs,  Lamarck:  convexns,  Quoy  &  Gaimard;  wn- 
r/ids,  A.  Adams. 

45.  Tugalia  parmophoidea,  Quoy  k  Gaimard.  Voy.  As- 

trolabe, Zool.,  vol.  iii.,  p.  325,  pl.  Ixviii.,  f.  15,  16.  T.^hiter- m.edhii<.  Reeve;  ('Ipf/aiJs,  Gray;  ossea,  Adams;  cinerea,  Adams 
and  Sowerbv  ( )W}i  Gould)  ;  faarnanicn .  Ten. -Woods:  auf^fralii^, 

Ten. -Woods' 
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Family  SCUTELLINID^. 

46.  ScuTELLiNA  CALVA,  Vcrco.  Traiifs.  Roy.  Soc,  S. 
Austr.,  1906,  vol.  xxx.,  p.  217,  pi.  viii.,  f.  9,  10. 

47.  ScuTELLTNA  ALHOKADiATA,  Verco.  Trails.  Roy.  Soc. 
S.  Auatr.,  1906,  vol.  xxx.,  p.  217,  pi.  viii.,  figs.  1,  2. 

Family  SCISSURELLID^. 
48.  ScissuRELLA  AUSTRALis,  Hedley.  Mem.  of  Aust. 

Mus.,  vol.  iv.,  part  6,  1903,  p.  329,  f.  63. 
49.  ScHiSMOPE  BEDDOMET.  Petterd.  Quarterly  Journ. 

Coach.,  1884,  vol.  iv,  p.  139. 
50.  ScHisMOPE  ATKTNSONi,  Ten.-Woods.  Proc.  Roy.  Soc. 

Taam.,  1876  (1877),  p.  149.    ;S'.  mrinata,  Wafcson. 
51.  ScHTSMOPE  PULCHRA,  Petterd.  Quarterly  Jour. 

Conch.,  vol.  iv.,  1884,  p.  139. 

Family  COCCULINID^. 
52.  CoccuLiNA  TASMANiCA,  Tate  &  May.  Trans.  Roy. 

Soc.  S.  Aust.,  vol.  xxiv.,  1900,  p.  102.  yacella  tasmamca, 
Tate  <Sr  May;  X.  j^arra,  var.  tasmanica,  Pilsbry ;  C.  meridio- 
nalis,  Hedley. 

The  Section  has  elected  Dr.  J.  C.  Verco  as  Chairman,  and 
Mr.  R.  J.  M.  Clucas  as  Secretary  for  the  coming  year. 

The  balance-sheet  is  given  herewith  :  — 

Receipts  and  Expenditure  for  1905-6. 
Dr.  Receipts. 

£  s.  d. 
To  Balance  brought  forward       ...       ...       ...  122 
..  Subscriptions,  1905-6    1  17  6 

Debit  Balance    1    6  10 

£4    6  6 
Cr.  Expenditure, 

£   s,  d. 
By  Gratuitv  to  Caretaker,  1905-6                             0  10  0 
,\   Postages    ...                                                       0    9  0 

Subscriptions,  paid  to  Treasurer  of  the  Royal 
Society — 

For  1904-5                                              1  10  0 
For  1905-6                                               1  17  6 

£4    6    6  • RoBT.  J.  ̂ r.  Clucas.  Hon.  Secretary  and  Treasurer. 
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OF  THB 

Eoijal  Socutp  0f  Sr)ut|)  Australia  (|nrorporat^b). 

ANNUAL  REPORT,  1905-6. 

Chairman — Mr.  W.  Fuller. 
Committee — Messrs.  D.  Fleming,  D.  Mawson,  B.E., 

B.Sc,  D.  Gordon. 
Hon.  Secretary. — Mr.  E.  J.  Bradley,  Dover  Street, 

Malvern. 
Minute  Secretary — Mr.  H.  A.  Whitehill. 
Auditors — Messrs.  T.  Godlee,  S.  Smeaton,  B.A. 
The  present  month,  September,  1906,  marks  the  comple- 
tion of  the  third  session  of  the  Section  since  its  resuscita- 
tion in  1903.  The  interest  and  attendance  of  the  mem- 
bers during  the  year  have  been  well  maintained,  the  average 

attendance  at  all  engagements  held  in  the  Royal  Society's 
rooms  being  seventeen,  with  a  total  membership  at  present 
of  50.  Only  one  resignation  was  received  during  the  year, 
whilst  seven  new  members  have  been  elected.  Marked  pro- 

gress has  been  made  in  several  directions,  mainly  through 
several  members  having  devoted  their  energies  to  special 
lines  of  investigation,  whilst  the  initiation  by  the  Section  of 
a  movement  for  securing  an  epidiscope,  for  the  use  of  the 
various  societies  affiliated  with  the  Royal  Society,  the  Society 
of  Arts,  the  Royal  Geographical  and  other  Societies,  is  parti- 

cularly noteworthy.  The  value  of  this  instrument  as  an  edu- 
cational medium  and  means  by  which  a  more  general  inter- 

•  est  may  be  aroused  in  the  work  of  the  various  scientific  and 
art  societies  can  scarcely  be  over-estimated. 

The  class  for  the  Study  of  Microscopic  Technique,  held 
at  the  Adelaide  University,  continues  to  do  good  work  in 
affording  opportunity  of  acquiring  up-to-date  knowledge  in 
anatomy,  biology,  and  the  art  of  manipulation  of  objects  of 
microscopical  interest. 
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Meetings  and  excursions  have  been  held  as  follows:  — 

September  26,  1905  —  Annual  general  meeting. 
October  21 — Excursions  to  creeks  near  North  Arm. 
October  24 — Paper  by  Mr.  D.  Mawson,  B.E.,  B.Sc,  on 

"The  Application  of  Polarized  Light  in  Microscopy,"  and 
exhibition  of  stereograi)hs  by  Mr.  W.  P.  Dollman. 

November  28— Lecture  by  Dr.  Angas  Johnson  on  "Some 
Parasites  of  Man,"  illustrated  by  a  large  collection  of  slides. 

January  27,  1906 — -Dredging  Excursion  to  Port  River 
and  Outer  Harbour,  in  conjunction  with  Field  Naturalists' 
and  Boys'  Field  Club. 

March  10  Dredging  Excursion  to  North  Arm  and  Outer 
Harbour. 

March  27 — Examination  of  material  obtained  as  result  of 
excursion  to  Grange,  and  discussion  of  new  Ilydroid  discovered 
on  weed  from  Patawalonga  Creek. 

April  24 — Mr.  E.  J.  Bradley  reported  on  the  successful 
nature  of  his  studies  of  the  new  Hydroid  from  the  Patawa- 

longa Creek. 
May  22 — Exhibition  of  various  types  of  modern  micro- 

scopes, and  explanation  by  Mr.  D.  Mawson  on  the  use  of  the 
petrological  microscope,  and  the  optical  nature  of  the  acces- 
sories. 

June  26 — Mr.  W.  P.  Poole  gave  a  display  of  micro- 
photographic  lantern  slides  prepared  by  himself,  and  ex- 

plained the  chief  points  of  interest  of  each  object  shown  upon 
the  screen. 

July  24 — Lecture  and  display  of  preparations  of  series 
illustrating  life  history  of  the  star-fish,  Pentagonmter,  by 
Mr.  E.  J.  Bradley. 

August  28 — Mr.  W.  Fuller  showed  specimens  of  skio- 
graphic  work  stereoscopically  ;  Mr.  W.  P.  Dollman  exhibited 
photographic  enlargements,  etc.,  and  Mr.  Bradley  gave  a 
chat  on  Chirodota,  with  exhibits. 

Edgar  J.  Bradley,  Hon.  Secretary. 

September  25,  1906. 
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MICROSCOPICAL  SECTION  OF  THE  ROYAL  SOCIETY 

OF  SOUTH  AUSTRALIA. 

Balance  Sheet,  Session  1905-6. 

Receipts. 

Subscriptions,  1905-6   
Refund  from  Field  Natnralists'  Dredging  Excur- 

sion, Postal  Expenses,  and  Stationery  ... 
Balance  in  hand  at  beginning  of  Session 
Grant  from  Royal  Society  ... 

Expenditure. 

Subscriptions,  1905-6,  paid  to  Treasurer  of  Royal Society 
Postage  and  Duty  Stamps 
Stationery 
Printing 
Attendance  (Caretaker) 
Cash  in  hands  of  Treasurer  of  Royal  Societs^ 
Balance  in  hands  of  Hon,  Secretary 

2  6 

£17  15  4 

£  s.  d. 

9  2  6 
2  4  9 
0  1  11 
1  15  0 
1  5  0 
2  2  6 
1  3  8 

£17  15  4 

Edgar  J.  Bradley,  Hon.  Secretary. 

Audited  and  found  correct, 
S.    SmEATON,       I    A^rT  +  ̂ xa 

Theo.  Godlee,  ̂   ̂̂ "^itors. 
October  22,  1906. 
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GENERAL  INDEX. 

[Generic  and  speciiic  names  printed  in  italics  are  described  as  new.] 

Acaiit}iolipos.  conior/iiuja,  121. 
Aribthlu,  130. 
A('l('«>>(  porosus,  73. 
A(  nitt'a  alticostuta,  209  :  calam'is. 
211:  caiitharus.  215;  conoidea, 
214;  flainmea,  212:  niarmorata, 
210 ;  octoradiata.  209 :  punctata, 
214;  septifdrmis,  215;  subuiidu- lata.  214. 

Acythopeus  aterrimus,  101. 
Adeixis,  130. 
^olocosma,  37;  A.  cydoxantha,  38. 
Aldgato  (Camb.).  Grits  and  Con- 

glomerates, 249. 
Algae  from  Beachport,  328,  329. 
Alpha  Particles  of  Uranium  and 
Thorium,  16. 

Amphiclasta,  132;  A.  lygoea,  132. 
Annual   Meeting,  3i3. 
Annual  Report,  343. 
Anstey's  Hill,  Quartzite  of,  242. Anthela  uniformis,  127. 
Antliropological  Notes  on  the  North- 

western Coastal  Tribes,  N.T..  334. 
Archaean  Rocks  of  Mount  Loftv 
Ranges,  257. 

Ashby,  E.,  Exhibits  of  Bird-skins, 
328,  330,  332. 

Atacamite  from  Bimbowrie,  68. 
Automolus,  276;  tabulation  of 

species,  279;  A.  alpicola,  282; 
aureus,  281 ;  bicolor,  281 ;  bur- 
meisteri,  282 ;  depressus,  282 ; 
funereus,  283 ;  hispidus,  281 ; 
humilis,  283;  irrasus,  285;  major, 
286 ;  opacubis,  285 ;  ordinatus, 
282:  pictus,  284;  pygmseus.  282; 
semitifer,   283 ;    unicolor,  283. 

Baker,    W.    H.,    South  Australian 
Decapod   Crustacea,  104. 

Balance-sheet,  345. 
Baridiides,  Table  of,  83 
Baris,  83:  alhigutta,  93:  albopictu, 

91;  angophorce,  86;  australice,  88; 
australis,  86;  basirostris,  94; 
devia,  94;  ebenlna,  95:  elliptica, 
90;  glabra,  91;  leucospila,  85; 
microscopica,  89;  niveonotata,  93; 
oblonga,  89 ;  orchivora,  101 ; 
porosa,  95;  sublaminata,  '90; subopaca,  87;  sororia,  87;  tenui- 
striata,  92;  ragans,  88;  table  of 
species,  84. 

Barossa,  Cambrian  Grits  and  Con- 
glomerates at,  254. 

Basal  Beds  (.f  Cambrian  at  .\ld- 
gato.  249;  Barossa,  254;  Forest 
Range.  256;  Ininaii  Vull.'y.  262, 
River  Torrens,  P.56 ;  ?>outh  Para, 
Tanunda,  and  Yorke  Peninsula, 
257. 

Basedow,  H.,  Anthropological 
Notes  on  the  North-western 
Coastal  Tribes,  N.T..  334. 

Basilissa  radialis,   var.   bilix,  218. 
Bathyactis  symmetrica,  161. 
Beachport,  Algse  from,  328,  329. 
Beaumont,  "Blue-metal"*  Lime- stone at^  237. 
Bida,  48;  B.  crambella,  48;  radio- sella,  48. 
liinihdwvie,  Atacamite  from.  68. 
Birds,  Exhibits  of  Skins  of.  328,  330, 

331,  332. 
Birthama  delocrossa,  139;  fiaplopis, 

139. 
Blackburn,  Rev.  T.,  Further  Notes 

on  Australian  Coleoptera,  263. 
Black   Hill,  Quartzite  of.  242. 
■"Blue-metal"  Limestone,  at  An- 

stey's Hill,  239;  Beaumont,  237; Glen  Osmond  Road,  237;  Magill, 
238;  Mitcham,  237;  Stonvfell, 
238 ;  Tea  Tree  Gullv.  239  :  Water- fall Gully,  240. 

Borkhausenia  asparta,  36 ;  cap- 
nodyta,  35. 

Bracharthron    ni  ehmosfi  oi mn ,  124. 
Bradley,  E.  J.,  A  New  Hydroid,  329. 
Bragg,  Prof.  W.  H.,  lonisation  of 

Various  Gases  bv  the  n  Particles 
of  Radium,  1,  166;  The  '/  Particles 
of  Uranium  and  Thorium,  16. 

Brithys  crini,  119. 
Caladenia,  A  New,  225. 
Cambrian,  Basal  Beds  of.  249 :  gla- 

cial till,  228,  330;  limestones,  237, 
241,  245;  phyliites.  245;  quartz- 
ites,  234,  241;  slates,  235. 

Canthylidia  melibaphes,  119. 
Carnotite,  Occurrence  of,  at  Clary, 

188,  193,  332. 
Caryophyllia  planilamellnta,  157. 
Catada  acrospila,  123. 
Caulobius,  288 ;  table  of  species, 
288;  C.  advena,  289;  compactus, 
289;  immitis,  289;  rotundus,  290; rufescens,  289. 

Cemiostoma,  61. 
Ceratotrochus  recidivus,  169. 
Cerycostola  pyrobola,  50. 
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Chereuta,    33:    C.   anthracsfis.    34;  | 
chalcistis,  34;   tinthalea,  33.  ^ 

Cingulina  diaphana,  143;  spina,  143. 
Cirphis  leucosta,  119 ;  subsignata, 

119;   yu,  119. 
Coleoptera,  Australian,  263.  i 
Comophorus,  286. 
Cooke.  Dr.  W.  T.  [see  Rennie,  Dr. 
E.  H.] 

Copromorphidse,   50;  Copromorpha. 
52;   C.  prasinochroa,  52. 

Crioa  lophosoma,  121. 
Crossea    cancellata,    149 ;  concinna, 

149;  labiata,  149. 
Crustacea,    South    Australian    De-  ' 
capod,  104.  j 

Cryptophasa     argyrkts,     141;  pcl- lojiis,      141  ;      porjjhynfis,      140 ; 
xi/Iom  /  wa,  140. 

Curculionidae,    Australian.  71. 
Cyttalia  apicdiis,  80;  erichsoni,  82;  ! 

longirostris,    81;     maculata,  82; 
olcarice,  81;   piccosrtosa ,  81;  syd- 
neyensis,  82 ;  tarsalis,  82. 

Dasycliiroides,   126;   D.  pratti,  126. 
Dasygaster  eugrapha,  119. 
Davidite,  191. 
Deilinia  glmicochroa,  134;  odontn- 

crossa,  134. 
Deltocyathus  rotseformis,  154. 
Dendrophyllia  atrata,  163. 
Dennant,  J..  iMadreporaria  of  Aus- tralia and  New  Zealand,  151. 
Dicasteris,  55;   D.  lencastra,  55. 
Diceratucha,  130. 
Dichromodes  hccmatopa,  131  ;  trych- 

noptila,  131. 
Diphucephala.    264 ;    synonymy  of, 

265;     table    of    species,   268;     D.  ■ 
cartcri,   275;    crehra,   215  \  puher- 
nla,  272;   ]nil cherrivia.  273;  recti- 
prrmis,  273;    sordida,  274.  ' Diprotodon,    Restoration    of    Skele-  I ton.   328.  ! 

Donations  to  the  Library,  346. 
Dunocvathus,  158 ;  D.  parasiticus, 
159.  j 

D'urviUaca  potatorum,  328. Eccleta,  120.  | 
Elamena  truncata,   112.  ! 
Emarginula  superba,  216. 
Upiniisiis,  64;  T].  euryscia.  65. 
Ethmia,  49. 
Euchloris  amphibola,  128;  citrolim- 

baria,      127;      hynoleucus,  127; 
megaloptera,       127;       pisochroa,  j 
128;      rhodocrossa,     128;  xutho- 
crania,  127. 

Eulechria  textilis,  36. 
Eumenodora,  55;  E.  encrypta,  55. 
Euplexia  adamavthm,  120. 
Euproctis  cpaxia.  125:  rju'dela,  125. Eupselia  carpocapsella,  40 ;  holo- 

xantha,  40 ;  hypsichora,  39 ;  leu- 
caspis.   38 ;    trithrona,  39. 

Eurynome  ciranulosa,  108. 
Eutorna,  40 ;  E.  diaula,  45 ;  epic- 

jiejjJies,  46;  eurygramma,  43;  in- 
tonsa,  42;  leptographa,  41;  pahu- 
licola,  43;  pelogenes,  45;  phaulo- 
cosma,  45;  spintherias,  44;  tri- casis,  42. 

Fxorcctis.   65 ;   E.   autoscia,  65. 
Fellows,  Members,  etc..  Lists  of, 

357. 
Felspar,  Fetid,  67. 
Fetid  Felspar  and  Quartz,  67. 
Field  Naturalists'   Section,  360. Flabollum  australe,  151. 
Foraminifera,  Permo-Carbonifer- ous,  327. 
Galls  on  Eucalyptus  leucoxylon, 

333. Glarial  Erratics  on  Central  Plains 
of  Australia,  330. 

Glacial  Till  (Cambrian),  228,  330. 
Glen  Osmond  Quartzites,  234; 

Slate,  235. 
Gonionota  pyrobola,  50. 
Gynniobaris,  96;  G.  ̂ ^a^/Vm,?,  96. 
Gymnodactylus  milensii,  330. 
Haplonycha,  290;  classification  in 

groups,  292 ;  table  of  species, 
297;  H.  accepta,  309:  amahilis, 
312;  amcrnn,  313;  (cqual/ceps, 
319;  (infennalis,y)^  \  arvicola,  317 ; 
clam,  320;  clypealis,  311;  egregia, 
316;  electa,  318;  faceta,  321; 
fjrnia,  311;  jungi,  322;  latehricola, 
306;  longior,  308;  lucifera,  314; 
Nxirginafa,  307;  iiiauricei,  315: 
urglrcfa,  304;  i}ohtlh.  313;  para- 
ildxa,  310;  pilosa.  305;  punctatis- 
s/i/ni,  309;  rust/ca,  316;  sahuli- 
co?a,  319;  sloanei,  308;  spadix, 
307;  tlioracica,  320;  trichopyga, 
306. 

Haplopsis,  287;  table  of  species, 287. 
Helcioniscus  illihrata.  205;  tramoB- 

erica.  205. 
Heleiporus  pictus,  330. 
Heliodines.  54 ;  H.  princeps,  54. 
Heterobathra,    46 ;    H.  tetracentra, 

47. 
Hcterochyta,  47;  H.  asteropa,  48; 
pyrosema,   48;   xcno iii  orpha,  47. 

Homophyllia  incrustans,  161. 
Homospora  rhodoscopa,  133. 
Howchin,  W.,  Geology  of  Mount 

Lofty  Ranges,  227 ;  glacal  till 
(Cambrian),  in  the  Willouran 
Ranges,  330 ;  Lithothamnium 
limestone,  327 ;  Permo-Carboni- 
ferous  Foraminifera,  327 ;  rock 
crush,  331;  wavellite  from  Pe- kina  and  Angaston,  327. 

Hydroid,  A  New,  329. 
Hymenosoma  rostratum,  114. 
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Hypertropha,     51 ;     H.  chleBnota. 
52;     rhothias,  51;  tortriciforniis, 
52;  zophodesma,  bX- 

Idiodos  homopha'.a,  135;  loxosticha, 135. 
Imaus.  126 ;   I.  ochrias,  126. 
Ininati  Valley.  Cambrian  Con- 

glomerate, 252 
loiiisation  of  Gases  by  the  a  Par- 

ticles of  Radium,  1,  166. 
Ipsichora,  Table  of,  97;  \.  desider- 

abilis,  98;  duplicata,  99;  femor- 
ata,  97;  macleayi,  98;  yncsosfcr- 
nalis,  97. 

Kionotrochus,  154 ;   K.  stiteri,  155. 
Klemziff.   Tertiary    Fossils  in  Well 

at,  328. 
Lea.  A.  M.,  Australian  Curculion- 

idffi,  71. 
Lepidoptera.  Australian,  118;  Note 
on  Localities  in  Mr.  Oswald 
Lower's  Paper,  194. Leptopenus  discus,  162. 

Leucoptera  deltidias,  61 ;  hemizona, 
61. 

Library,  Donations  to,  346. 
Limestones  (Cambrian),  "Blue- 
metal,"  237;  dolomitic,  241; River  Torrens,  245. 

Limnaecia  trissodesma,  53. 
Liodes  n  euro  gra  mma,  123. 
Lippistes  meridional  is,  221;  separa- 

tista,  220 ;  dredged  specimens, 
332. 

List  of  Fellows,  Members,  etc.,  357. 
Lithothamnium  limestone,  327. 
Litocheira  glabra,  110. 
Lozostoma,  55. 
Lymantria  novaguineensis,  125. 
Macracystis  pyrifera,  328. 
Macrobathra   hexadyas,  35. 
Madreporaria    from    Australia  and 
New  Zealand,  151. 

Maenas,  118 ;  M.  arescopa,  118. 
Malacological   Section,  Annual  Re- 

nort,  etc.,  364. 
Mammalian  Vertebrae,  Modification 

in  Morphological  Structure,  325. 
Mawson,    D.,  Mineralogical  Notes, 

67 ;     new    mineral    species,    188 ; 
radio-active  minerals,  332. 

Meyrick,  E.,  Australian  Tineina,  33. 
Microscopical   Section,    Annual  Re- 

port, etc.,  368. 
Microthopus,  286. 
Mineralogical  Notes,  67. 
Minerals,    New    or    Rare  Species, 

188,  193. 
Misophrice,  73 ;  M.  amplicoUis,  77 ; 

apionoides,  75;  gloriosa,  75;  his- 
pida,  79  ;  inflata,  76  ;  nigripes,  11 ; 
oblonga,  80 ;  setulosa,  79 ;  squami- ventris,  74 ;  submetallica,  79 ; 
variabilis,  79 ;  vicina,  78 ;  viridi- 
squama,  80. 

Mollusca,  South  Australian  Marine, 
143,  205;  exhibits  of.  332;  list  of, 
364. 

TNIomopola  loxogramma,  138. 
Mount   Lofty   Ranges,   Coologv  of. 227. 
MundalHo     Creek,     Specimens  of 

Rock-crush  from,  331. 
Mvctidos,    99 ;     M.  halnninirostria, 

101  ;  imherhis,  100. 
Nacella     com2)rrssa,     208;  crebri- 

striata,   208 ;    narva,    208 ;  stowce, 
209. 

Natalis  leai,  322. 
Native    Fauna    and   Flora  Protec- 

tion Committee  Report,  361. 
Necronite,  67. 
Nemoria  iosoma.  129 ;  2^^^^^^*<^w^<*> 

129. 
Nepticula,  56;  table  of  species,  57; 
N.  anazona,  58;  ccenodora,  58; 
chalcitis,  60;  endocapna,  60; 
funeralis,  59;  gilva,  59;  leucar- 
gyra,  57;  libera,  61:  melanotis, 
59;  phyJlanthiva,  60;  planetis, 
58;  primigena,  58;  symmora,  59; 
trepida,  61. 

Nervicompressa,  138 ;  N.  dubia,  138. 
Notodryas  callierga,  56. 
Notophyllia  recta,  163. 
Nyctemera  crescens,  124. 
Nycterephes,  135 ;  7*^.  coracopa,  136. 
Ocynoma  antennata,  71. 
CT^cophoridae,  34. 
Olary,  Radio-active  Minerals  at,  188. 
Oncerojiyga,  137;  0.  nnelia,  137. 
Onthophagus  bipustulatus,  263 ;  mac- 

leayi, 263. 
Opogona,  55. 
Otiorhynchus   cribricollis,  71 ;  scab- 

rosus,  71 ;  sulcatus,  71. 
Paphora,   table  of  species,  324 ;  P. 

miles,  324;  pulchra,  323. 
Paracyathus  vittatus,  156. 
Paratymolus  latipes  var.  Quadriden- tat'a,  107. 
Patella  aculeata,  207;  chapmani, 
208;  hepatica,  207;   ustulata.  206. 

Permo-Carboniferous  Foraminifera, 
327. 

Perperus  malevolens,  71. 
Pholeutis,  49;  P.  neolecta,  50. 
Phyllites  (Cambrian),  245. 
Phyllocnistis,  table  of  species,  62; 
acmias,  62;  atractias,  64;  atranota, 
64  ;  diaugella,  63  ;  hapalodes,  63  ; 
psy china,  62  ;  triortha,  63. 

Phyiomictis  eclecta,  142. 
Pleurota  pyrosema,  48. 
Pollanisus,  137. 
Poole,  W.  B.,  on  a  new  Hydroid, 329. 
Porthesia  acatharta,  124. 
Pre-Cambrian  rocks,  251,  254,  256, 1  257. 
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President's  Address,  535. Psecadia  radiosella,  48. 
Pseudophryne  bibroni,  331. 
Pseudoterpna  paroptila,  130. 
Ptochosaris,  37;   P.  horreiida,  "hi. Pvroderces,  53. 
Quartz,  Fetid,  67. 
Quartzites  (Cambrian),  Anstey's  Hill, 
242;  Black  Hill,  242;  'Fourth Creek,  243;  Glen  Osmond.  234; 
Mount  Lofty,  243;  Stonyfell.  243. 

Radcliff,  S.,  Radium  at  Moonta 
Mines,  199. 

Radio-active  Minerals,  188,  199,  332. 
Radium,  lonisation  of  Gases  by  the 

a  Particles  of,  1,  166 ;  at  Moonta 
Mines,  199. 

Raparna  trigramma,  122. 
Rennie,  Dr.  E.  H.  (and  Dr.  W.  T. 

Cooke),  Analytical  Notes  on  some 
new  and  rare  minerals,  193. 

Rogers,  Dr.  R.  S.,  Description  of  a 
New  Caladenia,  225. 

Sarrothripa  haeopis  121. 
Scala  acanthopleura,  145 ;  aculeata, 
143;  australis,  146;  consors,  146; 
crassilabrum,  146 ;  friabilis,  144 ; 
granosa,  146 ;  invalida,  148 ;  jukesi- 
ana,  144 ;  minutula,  149 ;  morchi, 
147;  nepeanensis,  219;  platypleura, 
145  ;  rubrolineata,  144  ;  valida,  147  ; 
zelebori,  145. 

Scieropepla  mono'ides,  142. Scorpiopsis,  50 ;  S.  pyrobola,  50 ; 
superba,  50. 

Scutellina  alboradiata,  211;  calva, 
217. 

Seguenzia  polita,  222. 
Seismograph  for  Adelaide,  329. 
Selidosema  viridis,  133. 
Sericoides,  table  of  genera,  277. 
Setomorpha,  65;  S.  calctdaris,  66. 
Siphonaria  stowce,  223. 
Solenobaris,  102;  S.  decipiens,  102; 

edentata,  103. 
Sphenotrocbus  emarciatus,  var.  per- 

exigua,,  151, 
Spider,  fiurrows  of  Trapdoor,  326. 
Stagmatophora,  53;  S.  symholias,  53. 

Stenomidse,  50. 
Stenorhynchus  ramusculus,  104. 
Stonyfell,  Quartzite  of.  243. 
Synemon  phceoptila,  136. 
Syntomactis  crehra,  53. 
Tepper,  J.  G.  O.,  Exhibit  of  Galls  on 
Eucalyptus  leucoxylon,  333. 

( ?)  Terebra  dyscritos,  149. 
Thechia  pygmsea,  80. 
Thorium,  The  a  Particles  of,  16. 
Thudaca,  49. 
Tineina,  Australian,  33. 
Titinia  Iseta,  323. 
Torrens  River,  Cambrian  Limestone 

of,  245. 
Trapdoor  Spider,  Burrows  of,  326. 
Trematotrochus  hedleyi,  152. 
Trichia  australis,  115. 
Trochocyathus  petterdi,  153. 
Turner,  Dr.  A.  J,,  Australian  Lepi- 

doptera,  118 ;  Note  on  localities  at- 
trilDuted  to  Australian  Lepidoptera 
by  Mr.  Oswald  Lower,  194. 

LTmberatana,  Fetid  Felspar  and 
Quartz  from,  67. 

Uranium,  The  a  Particles  of,  16. 
Verco,  Dr.  J,  C,  South  Australian 
Marine  Mollusca,  143,  205;  Bur- 

rows of  Trapdoor  Spider,  326 ;  new 
alga  from  Beachport,  329;  exhibits 

I  of  mollusca,  332;  Presidential  Ad- 
i       dress,  335. I  Wavellite  from  Angaston  and 

Pekina,  327. 
Willouran  Ranges,  Cambrian  glacial 

till  in,  330. 
Xyleutis  ercmonoma,  139. 
Zietz,  A.  H.  C,  Modifications  in  the 
morphological  structure  of  the 
mammalian  vertebrae,  325  ;  restora- 

tion of  skeleton  of  Diprotodon, 
328 ;  algae  from  Beachport,  328 ; 
fossiliferous  rock  (Cainozoic)  from 
well  at  Klemzig,  328 ;  exhibits  of 
Gymnodactylus  milensii,  330 ;  He- 
leiporus  pictus,  330 ;  Pseudophryne 
bibroni,  331 ;  bird-skins.  331. 

Zygsenidse,  table  of  genera,  138. 

6380— Hussey  &  Gillingham,  Printers,  26  and  28,  Waymouth  Street,  Adelaide,  So.  Aus. 
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