
Palceontological  Evidence  of  Australian  Tertiary

At  a  recent  meeting  of  this  Society  I  read  a  paper  on  "
Tertiary  Geology,"  on  which  I  proposed  to  prepare  at  si
time  a  eomplete  h'>t  <»f  our  di'>erihed  Australian  Tirti
This  task  has  occupied  a  good  portion  of  my  leisure

induced  by  Prof.  Tate  to  d<

In  the  courser,:
of  our  Tertiarj  ■  -y  prominently
I  do  not  mean  to  en  able  to  arrive  a
definite  conclua  -  a  compai
permanent  conclusion  may  be  verj
the  Palaeontological  evidence  ha
together  —  the  •  ta  are  *<  men

l  -roup  them,  so  that  the
■

of  some  of  the  beds  and  most  of  the  fossils,  and  of  the  ex
fauna,  extends  over  many  years,  and  it  may  be  as  well  for

oge  them,  as  a  help  to  others  who  in
I  said  in  my  former  paper  that  it  was  not  eaa

■  ■>_■  •  .  '•  i  ■'.  .  :  -  :  '  ..  '  •  -'  =  '  ■  "'
of  this  knom
deal  of  the  Mollusca,  f  Polyzoa,  am
Braehiopoda;  for  the  Echini  alene  we  may  say  uur  ki  >\\

>rked  out.  Bo  tl

i  found.  I  shall  then
no  living  or
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fossil  repn  sent  n;\  s  elst  win  re.  Tl  is  I  i.  uin  means'.  Whore  do
we  find  anything  7//a  j  our  fossils  ?  The  solution  of  these  questions,
as  far  as  our  knowledge  goo-,  »\  ill  met  -r'.i  1\  Kelp  to  clear  the
ground  of  at  least  some  of  the  obscurity  which  at  present  rests

But,  before  I  do  tie-.  I  mil-  '<  in  ■  ■  li  I  I  mean  by  our  Ter-
tiary  formations,  i  do  not  mean  ihe  rai-ed  !■<  -  1  dies,  or  the  more
recent  Pliocene  formations.  The  evidence  of  nil  these  is  clear
and  unquestionable.  I  mean  only  the  great  Tertiary  formation
which  extends,  with  the  interruptions  I  have  already  described,
from  the  river  Murray  to  Gipps  Land,  and  from  Tasmania  some
distance  inland  in  South  Australia.  In  this  formation  there  are
many  subdivisions,  as  T  havi  al:vad\  i  dieated.  and  some  no  doubt
are  much  older  than  others.  Tin  \  are  spoken  of  as  one  formation
by  European  geologists  ;  but  the  Pliocene  of  Italy,  the  Miocene
of  Vienna.  Touraine.  and  Malta,  and  the  Koeene  of  Paris  and

widely  separated  than  the  Murray
ddv  Creek,  Western  Por  .  <
[  shall  deal  pi-in.-i  |»jilly  \viih  the  Tertiary

rocks  which  are  re;  r<  s,  nted  in  \  i  toria,in  the  south-eastern  dis-
trict  of  South  Australia,  and  North  Tasmania.  There  are  various
subdivisions  in  these  rocks.  They  have  been  generalh  clawed  as
Cainozoic  by  Professor  Duncan,  the  learned  President  of  the
Geological  Society.  They  are  variously  regarded  as  Lower  Mio-
cene  and  Pliocene  bv  geologists  in  Australia.  A  succession  is
established  by  the  Victorian  Geological  Survey,  and  to  this  I  may
say  that  I  adhere  :  regard;  la  as  the  equiva-
lents  of  the  Muddy  Creek  and  Geelong  formations,  and  regarding
the  Mount  Gambier  limestones  and  the  Poly/oan  beds  at  Cape
Otway  as  the  uppermost  of  the  series.*  A  s  I  am  not  in  a  position  ■
to  say  anything  of  the  fossils  of  the  Aldinga  beds  and  those  of
the  Australian  Bight,  I  must  not  be  understood  to  include  them

Bight  strata  sett  '  s.  and  I  regard
the  Aldinga  format  <  n.is  l..u,  ■  than  anvthim/we  have  in  Victoria
or  South  Australia.

I  now  proceed  to  examine  the  recent  species  found  as  fossils
in  ear  Cainozoic  rocks.  I  may  include  generally  the  far  greater
portion  of  the  Fomminifn-n.  *1  am  not  aware  that  many  purely
extinct  forms  have  been  discovered.  They  ;  re  tertiary  in  character.
Knowing  the  wade  vertical  and  horizontal  range  which  these
species  have,  we  must  not  expect  any  conclusive  evidence  from
them;  and  even  if  we  would,  they  have  never  been  carefully
examined.  Ampin  <f<  :  /i,nr  ,  •■/  /  ,  ■  ,  \,  ,  :  |,  UM  dant  in  the  Muddy
Creek  beds,  and  of  large  size.  The  following  were  determined

*  Prof.  Tut,  -  j  that  the  Mount  Gambier



for  me  by  Professor  Rupert  Jones,  mam  years  n^o-.—JPohjnwr-
phhuthtctert,  T  ;,,?  rimihil'h>hh-s.

Huulinijcri,  R  n-tiri'hf/,,.  li  ot  ht  Thru-  in  no  Xuuuuulitv*
or  any  of  the  characteristic  forms  of  our  Koccne  beds.

Turning  now  to  the  I'olyzoa,  ue  must  sa\  in  this  ca-e  :i  }>o  ih.-tt
a  careful  examination  is  wanting.  A  AY/^0,7/.  very  nearly  allied
to  It*,  moiulijcrii-  il  noi  identleal  with  il  —  is  common  at  '.Mount
Gambier,  so  is  the  existing  ^nUconniria  aimu^t  (  ilassal  ).  and
Gellepora  pumicosa  (Busk).  Some  of  the  Exvharida-  have  been
doulitfiiilv  referred  to  existing  species  ;  but  it  must  he-  remem-
bered  that  by  far  the  larger  portion  of  our  living  Australian
Poly  zoa  are  of  familh  s  which  would  ir.ewtr.iily  be  destroyed  ere
they  could  be  entombed  in  our  rocks.  They  are  jointed  with
horny  joints  in  a  single  or  multiple  series  of  cells  and'  these  horny
joints  would  rap  :ause  the  destruction  of  the
whole.  It  is  a  i  that!  should  look  for  the  most
important  results,  for  these  are  well  preserved,  and  are  abundant
in  the  living  and  fossil  states,  yet  neither  have  received  much

Memhrttaiporti-  living  on  our  south,  rn  coasts,  and  I  have  carefully

success.  If  ever  there  were  a  held  where  a  careful  observer
might  make  most  useful  researches  and  extend  our  knowledge,
this  is  one.  It  is,  I  may  say,  quite  untrodden,  and  the  facility
with  which  the  study  could  be  approached,  and  the  beauty  of  the
forms  to  be  de.  j  .it  equally  attractive.  As-
far  as  my  own  observations  extend,  I  should  say  that  we  have
but  a  small  portion  still  existing  of  those  which  were  likely  to
become  fossils.

Referring  to  the  corals,  tx  •  c  which  is  most

theyr
G-ambier  forma  I  a,  (  orals  are  almost  entirely
absent.  In  fact,  I  can  remember  none  except  a  rare  cast  of  Pla-
cotn  hm  oc<  isi  i  B  M  Creek  (  \  eelong,  and  Table
Cape,  Tasmania,  they  are  numerous.  >»'o\v  the  exist  in-:  forms
among  all  these  •'•  namely,  Fla-
h,Uum  n  ,,',.  „  i,  ,  F  l  //^  .'  i'-us,  all  Edw.
and  Haime,  and  a  new  species  of  the  genu-  Spin  nutn-rhi^.  which
I  have  named  >,  >  he  hrst  is  a  well  known
form  in  the  Red  Sea  and  off  th  :i>r  i  .Japan:  the  second
occurs  at  .Japan  aud  i  th.  Mioceiu  fan  a  of  Touraine.  Both

m  the  condition
under  which  tht  same  corals  Aouid  havt  to  exist  wen  thej
flourishing  in  V  '.  r  «w  found  as
fossils,  behocyathus  italicus,  Edw.  and  Haime,  is  another  species



(Gray).  The  first  is  a  specie  with  rather  a  wide  range,  being
generally  an  ]  i  ■<;  -lusive)  and  Pacific  species,

topical,  but  not

found  as  a  fossil  now.  Mekm  and,  we  may  say,
all  over  the  world.  I  have  set  -'  <  '  >>  -  '•<  :  i  almost  t  \en  part
of  the  coast,  though  it  is  more  common  within  the  tropics.  Schi-
zaster  vnitneoms  is  said  to  he  Australian.  but  I  have  never  seen  a

str&lia.  It  is  not  common  iu
]N  T  ew  Caledonia  and  some  of  the  tropical  islands  of  the  Pacific.

lian  ;  and,  of  the  other  two,  one  is  not  found  in  the  same  localities  ;
and  all  are  mor  Boies,  though  they  are  some-

Referring  now  t  .  the  M  1  i\ism.  we  find  the  same  paucity  of

we  know,  the  i  n  I  &«■»',  Pectvn-
cuius  latirostatus  ('  Laim-k.  ).  <\>rh>>t<i  sulcata  (Linn.),  Cylichna
arachis  (Quoy  and  Gaim),  Fissurella  concatenate  Crosse,  Ancil-
lariu  iHvcnmata  Sl>\\  Li  Milium  Im-trum,
Limopsis  attrita  Sass  Trivia  n  ,  I  'iadis  <lca,Rec\(
Eulima  subulata,  Donovan,  >y,;ml,t  i,jas,iata,  Xatica  polita,



Xhticn  polita,  Cylic

near  the  beds  where
common,  with  the  e\<v
The  European  shells

proportion  of  liv
that  of  these  so

u  ,  '



lis

l  the  end  sufficient  differences  have  heen
them  to  be  regarded  ;  -  distinct.  In  ucarh  every  case  these
identifications  have  been  with  well  knew  a  Pliocene  or  Eocene
forms.  We  may  1  «>\i  ev<  1  ike  v  '  '  P  ..ft  -or  31'  Coy  has  called
the  "  mimetism"  of  our  Volutes  in  the  oldest  of  our  Tertiary
rocks  as  instances  of  at  least  .[iia-i-ident  •!  y  v.  itli  well-known
Eocene  forms  of  Europe.  Some  of  our  fossil  Brachiopoda  are
extremely  like  described  species  from  the  Malta  Miocene,  but  we
have  the  very  bes  "'■  Davidson,  for  regarding
them  as  distinct.  Prof.  Tate  thinks  that  the  Brachiopoda  have
no  affinity  with  the  Italian  forms,  though  there  is  a  similitude
in  some  species.  He  looks  upon  them  as  unique  in  facies.

I  shall  now  proceed  to  examine  the  question  of  the  relations
of  our  Tertiary  fossils,  that  is  to  say.  failmu  complete  resemblance
or  identity,  what  fossils  do  they  resemble  the  most,  and  what  is

i  geological  hori/on  to  which  'those  fossils  belong  ?  In  dealing
i  few  words  on  what  is  generally

ignized  i Mesozoic  facies  which  the  Australia
<we  estimate  this  beforehand,  we  might  be

I  astray  as  to  the  character  of  our  extinct  Tertiary  fauna.  And
it  is  also  necessary  to  refer  to  it  to  pursue  another  inquiry  of
considerable  interest,  which  is—  Do  we  find  in  our  Tertiary  rocks
stronger  and  stronger  Mesozoic  resemblances  as  we  go  down,  so
that  our  present  fauna  may  be  said  to  be  what  is  left  of  a  very
slow  extinction  of  the  Mesozoic  fauna  ?

I  need  not  dwell  upon  the  evidence  of  our  existing  fauna,  winch
is  familiar  to  every  naturalist-,  still  I  may  say  that  it  has  been
somewhat  overstated.  In  the  marine  fauna  it  is  slight  ;  in  the
mollusca  I  know-  «l'  i  .i  hit  g  except  our  j  ,--,  <-ing  some  species  of
Triijoniu.  These  an  .  however,  ven  .list  i  net  from  the  Secondary
forms.  In  the  Tertian  he.  Is  ve  have  three  species.  Two  are
like  our  existing  speen-  i  :  .  ,  /'  aeuticoxtata,
and  T.  micittii—WC.y).  and  one  i<  very  much  like  the  middle
Secondary  forms  {T.  xemiunJulata—WCoy).  A  very  remarkable
instance  of  a  surviving  ancient  form,  which  is  even  palaeozoic  in
character,  is  f.e,  ;  .  .'  ■■o-ini  P.  ft  rtiaria,  M'Coy).
♦IntheAldmga  1  .  -  r  "-  ii.\.;-  >  1  i  h  ink  will  be  found
older  than  any  Tertiarv  he.ls  of  Victoria  or  Tasmania,  and  perhaps
even  passage  'bod*  bet-Veen  our  Tertiary  and  Secondary  rocks,  we
have  learned  through  the  careful  researches  of  Professor  Tate,
that  Salenia  and  _7,V/o  t,  >*;  i  <  \i-t  Now  Salenia  is  a  creta-
ceous  form,  and  I  need  hardly  dwell  on  the  significance  of  such
fossils  as  B-lrmnites  ;  yet  they  were  associated  with  truly  charac-
teristic  fossils  ;  •  V  .:.  ,  !'  ;M\  deptJsits.

But,  while  so  much!  '
our  Australian  Fauna.  •
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aspect  of  our  natural  history-  yet  it
has  been  already  culled  bv'hhiropeai
between  the  plant  remain,  of  ttioc<
present  flora  of  Australia.  The  coi
Australia  arc  Miocene  fossils  ,,f  To
Co,,  ,,t  ,  /  ,/,s  K  and  If  .  i-HM
For  my  own  ran.  I  am  not  verv  cert;
the  corals  arc  extremely  close  in  any

and  separated  by  so  ^reat  an  interval  <>f  t  imo,  is  very  singular.
Con  ■  ,t  ii'yi,  ,„i  a/if*  is  wry  Turbinolian  in  its  aspect,  with  four
cycles  of  costs?  and  only  three  of  septa  ;  the  second  and  third  of
the  latter  uniting  like"  many  Eocene  Turianoliae,  but  with  pali
and  no  columella.  If  we  bear  in  mind  the  survival  of  European
Miocene  forms  amongst  us,  of  course  it  very  much  weakens  the
inference  that  might  be  drawn  from  any  identity  of  species
between  our  Tertiaries  and  beds  in  Europe  whose  horizon  is  well

Speaking  of  the  corals  generally,  we  have  more  affinities  with
Miocene  forms  than  any  other  formation;  but  a  few  genera  are
common  to  both  Eocene  and  s.  We  have  no
truly  Eocene  forms  such  as  Turbinolia,  which  are  found  in  the
Eocene  beds  both  of  Europe  and  America  ;  neither  have  we
among  the  many  Poraminifera  such  characteristic  fossils  as
Nummulites  ;  but  we  have  certain  American  genera  which  have
seldom  been  found,  as  far  as  I  am  aware,  above  the  Eocene.  I
shall  shortly  describe  in  the  Transactions  of  this  Society  some  few
very  characteristic  Eocene  genera  of  America,  and  one  Cerato-
trochis  (C.fenestrata),  which  is  both  Miocene  and  Eocene,  as  it  is
both  American  and  European.  The  commonest  of  our  corals  in
the  Muddy  Cre.  to,  "Woods  and
Duncan  ;  and  of  this  Professor  Duncan  says  it  has  a  greater
resemblance,  as  far  as  shape  is  concerned,  to  the  PJ
the  German  Qhg  ia,  m  and  there-
fore  not  in  the  same  sub-division  of  the  Caryophyllian  sub-family.
Hitherto  only  one  member  of  the  genus  has  been  found  in  either
the  Indian,  Southern,  or  Pacific  Oceans  ;  there  is  a  new  species,
C.  Australia,  whose  diagnosis  will  shortly  appear  in  a  monograph
of  our  living  \  ft  I  am  preparing  for  '"
Linnean  Soci
been  found  b
abundant,  which  is  an  anomalous  fact,  and  one  not  in  keeping
with  the  evolution  theory.  The  genus  best  represented  in  the
number  of  spec  -,\  ell,  is  Balano-
phyllia.  "  These,"  says  Professor  Duncan,  "  give  a  very  Falun-

har,  pi.,,-,  it!..-.
-  '  -  :..:--■.... • i ■ ■' '
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nian  and  Crag  fae  os  to  tlu  Austi  lian  <  orals  a>  a  u  hole,  especially
as  there  are  no  recent  species  in  the  seas  around."  But  I  don't
think  that  we  are  quite  without  the  recent  species,  as  far  as  I  can
judge  from  an  examination  of  many  undescribed  forms  in  the
Australian  museums.  I  believe  there  are  undescribed  species
in  the  Sydney  Museum  from  Port  Jackson,  and  another,  if  I  am
not  mistaken,  iseum,  from  the  East  coast
further  north.  Dr.  Duncan  adds  —  "  Forming  a  large  proportion
of  the  fossil  fauii,  deposits  with  a
definite  character  as  regards  the  depth  at  which  they  occurred,
and  this  is  rendered  aln  <>m  ,.  *t  .li  i  !.,  t  .  i  -h\  metrical  dispo-
- : • : ■ ■ : \ • '
trochw,*a&A#*phihi  a  moat  Faluns  (Miocene)  con-
tain  vast  quantities  of  Balo,>  ies)  a  Flabellum,

•.  and  there,  as  in  tlu-  \.u>lraiian  Tertiarios,  every
gradation  of  se  i  I  i  »  tide  mark,  is
represented  by  species."  {Quart.  Join:  Gcol.  Soc,  1370,  p.  3l0.)

With  reference  to  this  I  must  remark  that  our  corals  have
been  collected  from  beds  widely  apart,  and  evidently  deposited
under  different  condition--  That  \\her<  ('•  /»['■''  <  !l  >  -  s  ""  •■
trochi,  and  Flabellum  occur  we  have  few  or  no  Unla^o^niUhr.
There  are  few  at  M  (  •  t  fable  ("ape  in  Tas-
mania.  But  we  have  in  place  of  them  in  the  hitter  place,
remarkable  spe  :  -cf-  forming  corals;  all  the
others  enumerated  being  solitan  .  tnr  -  a^e.  .  nd  for  the  most  of
the  genera  free.  Such  forms  as  Dendrophj/Jlia.  Ileliaatrif-a,  and

in  the  manner  i  red,  of  a  deep  warmer  sea
than  in  Tasmania.  Professor  Duncan  has  called  in  question  my
opinion  that  the  sea  was  also  a  deep  one,  but  I  think  he  misun-
derstood  my  meaning  The—  f  s-i  -,  i...  <!•  r.\,\  r/row  in  a  sea  of  a  .
few  fathoms,  but  they  did  not  grow  where  they  are  found,  but
are  evidently  brought  from  a  distance.  They  are  associated  with
organisms  gener  v  deep  sea,  and
this  is  the  origin  of  my  opinion.  The  Thamnastrcea  '(  T.  sera,  Dune.)
is  a  very  peculiar  form  of  early  Mesozoie  niliainv  :  in  faet.it

blea  a  form  from  the  Lower  Oolitio  of  England  (T.
Walcotti,  Duncan).  It  might,  indeed,  have  been  washed  out  of
some  older  rocks  ;  but  there  are  ether  specimens,  and  no  other
oolitic  forms  with  it.  It  is.  however,  always  found  very  much
wornandmuch  ■  -.u  the  aeeompanvine;  fossils.
The  Heliastraa  (H.  Tasmaniemis.  Dune.)  is  quite  fresh'  and  unlike
the  other.  It  is  of  a  genus  of  which  other  Tertian-  species  exist,
!•;-:'■•'.-■■■•.  h  ■-<•  ■<  :■•'■■.>  ■-.■■■■.  •':  ;  1  .  ■  ',  -,v  ■--';-
fossil  (H.  cortica,  Stol.)  from  the  Oootatoor  rocks.  (See  Prof.
Dune,  Q.  Jour.  Geo.  Soc,  lS7Q,p.  313.)  Both  these  genera  had.
as  before  obser  .lives,  bat  ID-licutrwa  cul-
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' period, w' '■ .

3.)  is  another  anomalous  form,  wi  tli  Mi-«./mV
alliances  and  a  genus  with  no  living  form,  except  one  in  Bitavia,
and  of  which  a  specimen  was  lately  brought  down  from  Darn  ley
Island  by  the  Chevert  Expedition'  and  is  now  in  the  Maeleavah
museum.  The  genus  N  well  represented  in  the  West  Indian
Miocene,  and  in  i  core,  and  Arabian  Miocene.
It  is  not  at  all  uncommon  in  the  Brighton  beds,  but  there  is  no
other  species,  and  it  has  no  living  or  fossil  representative  in  these
latitudes  now.

The  general  facie*  of  our  Australian  Tertiary  corals  is  there-
fore  Lower  Tertiary,  between  Koeene  and  Miocene,  with  strong
Mesozoie  alliances.  It"  w  «  -  -  ■■•ies  according
to  the  locality  in  which  they  occur,  we  should  find  that  the  Eocene
forms  predomi  i  ;  Muddy  Creek,  and  Schnap-
per  Point  formations  w  hile  the  Miocene  forms  are  more  common
in  the  beds  at  Spring  Creek.  >;\n  en  miles  south  of  Geelong,  and

,.  Western  Victoria.

::'...■■:•■■

presented  by  fc]  .  i  M  ■  tuU  ,  and  a
ffln/  \uai  dug  apt  lit  aids,  -that
the  general  facies  of  the  whole  is  older  than  is  warranted  hy  the
geological  position."  (p.  OS.)  .1  cannot  well  understand  what
is  meant  by  the  "geological  position,"  for  that  is  at  present
undecided.  It  must  be  remembered,  on.  the  one  hand,  that  we
have  in  otu*  Australian  lied  to  Tewne-
chinua  CL  m  .,  re  found  a  true
T''iu  ,<](,,!  >s  in  von  recent  Tertian  beds  from  Xew  Guinea
associated  with  ,  Peronella  decagon  alis,  Les-
son.  On  the  otib  n  bag  special
;u  d  t  1  o  spot  is  ,,f  the  sa  :  -  very  marked.
There  is  a  ver  rwecn  our  living  Lovenia
>lu,uj„1n  and  the  fo-.-d  L.  F-  -It  mi.  But  I  have  >tn»ng  reasons
for  believing  1  1  ,  ralousfasciole,
in  w-hieh  cast  :  .  allied  to  our
living  UntnlW  J  v.  G.l  31  nt  '  '  Did  <  'It  i-



a  form  which  is  retained  in  the  genus  in  spite  of  its  having  a
lateral  £asciole,b  .1  ion  to  some
extent.  There  is  no  such  ban,!  visible  on  M.  plunnhita,  which  is
not  known  to  naturalists  as  an  Australian  species,  hut  which  I
find  is  not  at  all  uncommon  at  Port  Jackson  and  on  the  east
coast.  The  species  is  a  variable  one,  the  specimens  at  Port  .Tack-
son  are  smaller,  paler  in  colour,  and  with  much  more  salient  and
conspicuous  large  spines,  so  that  I  think  we  may  consider  Pro-
fessor  Duncan's  species  as  perhaps  a  variety.  It  was  found  at
the  mouth  of  the  Sherbrook  Kiver  in  W.  Victoria,  very  far
removed  from  the  present  \ia  Australia  is
another  of  the  f<
which  two  other  species  are  described  by  Professor  Duncan.  The
genus  of  Monostychia  must  be  abandoned,  according  to  the  same
author,  because  it  is  founded  on  a  mistaken  appreciation  of  the

11  3riproct.  "With

graph  I  have  examined  forty  or  fifty  specimens  of  Arachnoides
placenta  from  various  localities.  I  find  it  a  very  variaMe  species.
The  position  of  the  periproct  is  the  most  uncertain  feature.  It  is
very  infra-marginal  and  marginal.  Psammech  in  us  Woodsii,  Laube,
is  said  to  be  a  form  closely  allied  to  our  Echinus  tnagellanicus,  of
which  Agassiz  states  that  he  r<  <vi\  e<  !  t\\  i  .  s  p<  -r  i  mens  from  Austra-
lia.  It  is  nearer  to  a  epecj  ed  by  me  from
Darnley  Islands  There  are  four  species  of
Eupatagus  described  from  our  Tertiary  beds,  all  differing  but  not

■"*  siderably  from  E.  Yalenciennesii  —  Agas.,  —  1  --~  1  ~

but  I  am  not  aware  lhat  :

Altogether  the  f  acies  of  i  ■  i  o  -  n  lewhat  recent,
and  in  some  respects  related  to  past  periods  of  the  earth's  history.
In  those  respects  in  which  H  Ms  at  least  of
early  Tertiary  affinities,  with  strong  Mesozoic  alliances.  Its  rela-
tion  to  the  recent  fauna,  with  only  one  or  at  most  two  exceptions,
is  to  inhabitants  of  remote  localities  in  Australia  and  of  much

1  shall  have  to  deal  more  generally  with  the  mollusca  in  treating
of  their  alliances.  I  hasten  in  the  first  place  to  correct  an  erro-
neous  impression,  conveyed  in  my  last  paper  read  before  this
Society.  I  there  stated  that  Australian  genera,  as  the  term  is
understood,  were  almost  en1  l.oked  the  fact

. Wales, Sept., 1877.
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that  he  has  found  a  Ph,*mnella  and  an  Ehnehus.  I  referred
to  the  ThaUtia,\\\\\A\  I  said  was  doubtful.  I  think  that  we  must
still  conclude  that  our  present  A  tral  fauna  is  not  the  fauna
that  we  find  even  -<  iori.  illy  re;  its.  i  ti  1  in  .mm-  Tertiary  fossil  -
liferdus  formations.  Nairn-;  list-  lia\e  !>e<  n  an  nstomed  in  regard
Australia  and  New  Zealand  as  ov.o  province,  but  this  gives  rise  to

common  New  Z<  I  on  \n-iralia,
and  NewZeala;.  in  Australian  forms.  We
have  only  a  anal  a  rare,  and  on  the  east

Zealand  genus.  The  difference-  would  he  too  [,„,-  to  enumerate
here,  but  they  are  at  least  sufficiently  marked  to  prevent  the  two
places  being  grouped  as  one  province.  ,\s  to  species,  it  is  quite
the  exception'  to  meet  with  instances  where  thev  are  common  to
both.  We  have  far  more  which  are  common  "to  Australia  and
the  Philippine.-.  Hut  still  the  differ,  nces  are  -reat  bet  ween  those
two  provinces.  The  h.  i,  -of  our  !.ou.  r  r  rtm  .iolliM  n  t  .una

which  wTmav'-  Miocene  and

Upper  Eocene  is  Philippine.  We  meet  with  some  existing  forms

Thus,  Dr.  Carpenter
the  Mazatlan  shells.
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T*.  lamawl/afa  c-xi>  ts,  Imi!  with  decided!;,  specific  differences.
Our  fossi  Pt/rti  <  are  i  c  .  "  !  ike  our  recent  forms,  but  are
peculiar  —  one  P.  foulcheri,  nobis,  is  spinous.  P.  i/aJthnsi.i,  nobis,  is
finch  hnhri<  ited  £>.<■>,•;>,,»<*  i-deli  „•  1\  -t  ria  ted,  P.  coarctatus*
and  P.  tfambiemmh,  nobis,  are  both  ^  coarsely  granular  ;  in  all  of
which  particula  from  our  recent  species.  P.

■>..,.••:  .',.-.•;  -;":,..
well-known  German  Miocene  species.  P.  II»Q\mini,  Goldf.,  us  to
be  easily  mistaken  for  it  ;  but  the  valves  are  both  alike  in  the
German  fossil,  while  they  are  different  in  the  Australian.  Cjqrrcea  .
(Ariciaj  ffujun  is  a  very  pecuii  •;'  an  I  lat  :v  >peei<  -.  differing  very
much  from  any  form  fossil  or  recent,  wl  i  i  .  ■
scarcely  be  distinguished  from  Trivia  an  liana  of  the  British
Oligocene,  and  is  very  like  T.  ajfinis  of  the  French  Miocene  and
British  Lower  Pliocene.  The  -miera  best  represented  in  our



Eoec  it  md  Miocene  deposits  of  Malta  \  nci

given  hv  J>r  \\  '  .  I  »•  iraw.
W  extremely  like  Woods  and  Dune,  but  they
belong  to  different  genera.  I  question,  however,  whether  the
':•■ • :, ■■■■

sidering  how  very  easily  when  there  is  no  depression  such  a  mark
disappears.  It  is  very  rare  to  see  the  internal  fasciole  on  our
fossil,  but  it  seems  to  me  that  even  from  Wright's  figures  (  Journal

cal  Society,  vol.  20,  pi.  21,  figure  1)  t

petals.  I  commend  this  to  the
a  England  who  can  refer  to  the
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So  sum  up  a  gathered  on  this
subject,  we  may  say  that  our  Tertiary  formations  probably  range
tihroogh  all  the  various  Miocene  periods  which  arc  represented
by  different  deposits  on  other  portions  of  the  globe.  We  may
certainly  conclude  that  the  whole  of  the  central  parts  of  South
Australia,  tlu  north  of  I',  >]  iani  au<l  t!  e  Islands  of  Bass'  Straits,
were  under  the  sea  .lurin-  that  epoch.  There  is  quite  sufficient
evidence  to  show  that  we  have  Tertiary  rocks  of  a  lower  horizon
than  the  Miocene.  I  conclude  this  from  the  small  percentage
of  recent  species,  the  relations  of  the  fossils,  and  the  general

It  is  also  evid*  •  •  ■•■  th  veiw  few  exceptions
such  as  we  only  find  at  present  in  much  warmer  seas.  This  fact,
winch  all  paleontologists  ;.  ;  o  the  discovery
of  certain  reef-building  kinds  in  Tasmania,  has  led  to  a  most
interesting  discussion  recently  at  the  Geological  Society  of  Lon-
don,  when  the  President,  Dr.  Duncan,  suggested  that  it  might  be
accounted  for  by  supposing  an  alteration  in  the  earth's  axis.
This  was  fur*'.  -  by  a  shifting
of  the  earth's  crust  on  a  fluid  and  molten  mass.  It  seems  to  me,
however,  of  very  little  real  service  to  scienee  to  make  such  specu-
lations.  They  rest  on  such  slight  infer,  nee-  that  they  are  readily
overturned,  and  really  Lche  u-  no  insight  into  the  question.  If
I  might  venture  to  offer  an  opinion  to  men  so  much  more  qualified
than  nivself  to  judge,  I  should  sav  that  the  theorv  is  too  much
for  the  fact*  1  axis  of  the  earth,  so  as  to
place,  let  us  say,  Tasmania  within  the  tropics,  we  should  expect
to  find  a  tropical  marine  fauna  as  well.  But  do  we  find  this  ?
On  the  contrary,  the  species  are  those  of  a  warm  sea  for  the  most
part  ;  but  were"  we  to  find  such  a  fauna  in  a  warm  sea,  we  should
be  equally  puzzled  to  account  for  the  presence  of  certain  specie*
and  for  the  absence  of  others.  Another  remarkable  peculiarity
about  our  older  fossil  shells  is.  that  thc\  are  thin  and  fragile,  and

.  ■  -  [  -

16 aC he a firs e t thing



which  we  Hud  in  the  British  coral  ra:;  (oolitic),  for  instance,

imperfectly  acquainted  with  the  circumstances  which  govern  t
v  oci<  <  at  prcH'iit  to  be  able  toapplveven  irenera

anv  roax'iiinu-  t*  >  such  tacts  as  those  he  fore  us."  Climate  alo
will  not  account  for  them.  Indeed,  we  ha\e  nothing  (rrv,  ,

-•  those  who  miu'lii  read  the  tacts  in'another  u;
that  'is  by  saying  that  species  which  now  li\e  in  warm  >eas  \\  L
formerly  'inhabitants  of  temperate  or  even  cold  waters.

In  conclusion.  1  may  remark  that  throughout  the  whole
Australian  I  we  find  a  certain  peeaE
character,  which  is  often  distiiuui-hed  by  its  aim  .st  oapri.-io
variation  from  well-known  types  of  the  other

I  uraUal  remark  that  he  w
astonished  when  he  first  came  to  Australia  to  tind  m>  many
the  hirds  \\  r  iiif.'  L'ha  s,  1  sup;  o<,  that  1  evsei  nn  1  In  the
peculiarities  to  stray  outside  the  ri-i.l  «i.  tinii  ot'is  <  f  genera,  at

except  the

- I
acquaintance  with  the  fossils  themselves  will  furnish  abundant
instances.



;  now  from  what  it  \

eful  survey.  My  paper  professes  to  deal  with  the
only.  Prof.  Tate's  zeal  and  industry  in  the  matter

:i.U  that  in  making  th
.  cv.ii'riruced  was  that

la  as  a  means  of  comparison,  he  should

lection  would  give.  He  wished  to  make

•  first  care.  If  he  wanted  to  obtain  in
ollection  of  recent  echini,  or  corals,  or
Le  to  find  it.  This  was  a  matter  which

uld  be  a  most  useful  acquisith
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