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The  name  of  the  Waianamatta  beds  has  been  given  to  ,  supp.  w
group  or  series  of  strata  which  are  said  to  lie  above  the  Hawkes-
bury  sandstone.  The  name  is  derived  from  Waianamatta  Creek,
the  native  or  aboriginal  designation  of  South  (  'reek,  which,  arising
from  the  Cut  Hills,  joins  the  Hawkesbury  River  near  Windsor.
The  area  of  the  Waianamatta  basin,  as  it  is  termed  in  the  late  Rev.
W.  B.  Clarke's  <■  >  ■  :  -us  of  New  South  Wales,"
4th  and  last  edition,  is  laid  ,1,'nvu  in  the  geolo-icai
that  work.  It  is  there  represented  as  being  of  an  irregular  oblong,
about  50  miles  lan$  from  north  to  south,  and  with  an  average
width  of  15  miles  Tie  '  ,-:  tins  represented  runs  nearly
parallel  with  the  coast  and  the  Blue  Mountains,  at  about  equal

hi  both.
Mr.  Clarke's  definition.—  The  following  is  the  definition  of  Mr.

Clarke,  taken  from,  the  s.,,r,  ,  dition  of  his  "Sedimentary  Forma-
tions,"  p.  72  :  «  Waianamatta  Beds.—  The  Hawkesbury  rocks  are
succeeded  l,  v  another  -roup  or  series  of  strata  named  by  me  tront
the  Waianamatta  or  South  Creek,  which  runs  longitudinally
through  tlm  basin  which  fills  in  the  area  b,-'w,-..i  :.  surrounding
enclosure  of  the  former  series,  which  must  have  been  broken  up
»  Part,  and  denuded  either  completely  before  or  during  the
deposit  of  the  sandstone  overlying  the  coal  measures.  The  deep
^vines  which  marl  h,  II  .~,h,m  nxks  give  rise  to  rounded
smooth,  undulat  strata,  in  the  bottom  oi
the  creeks  of  which,  and  in  the  beds  of  the  river  Nepean  or
Hawkesbury,  and  of  George's  River,  are  marks  of  old  erosion
m  the  harder  rocks  below  I  Pot-holes  are
v  ery  common  in  the  Hawkesbury  beds,  under  the  \\  ianamatta
strata,  where  e>  ,  some  distance
rom  the  present  creeks  and  drainage  channels.  Such  may  oe

traced  at  kyrtl.  .  and  on  the  Windsor  Road
near  Parramatta.  Ti,-,-  cortainlv  prove  a  partial  or  general
erosion  before  the  whole  -  !  smi  t  a  ,™'
W  down.  The  h.,u,m  I..-.U  of  the  latter  to  the  underlying
Hawkesbury  r  ,  ,  have  occasionally  failed  in



hollows  previously  existing,  or  contributed  patches  forming  con-
siderable  masses  as  well  as  thin  layers  to  the  uppermost  Hawkes-
bury  rocks,  [n  1  >  been  found  at  various  levels
"  l  .,  s,  '"  lr  F  lf(  '  n<  'S  as  on  the  Blue  Mountains,  :l  <  )

or  Cockatoo)  Island,  and  other  places  near  Sydney.  The
beds  are,  however,  not  all  shale,  for  there  arc  ill
[re  compact  and  heavier  than  the  Hi«Wiii  }  .
lstones  and  ferruginous  nodules,  bearing  fishes  and

l  of  Permian  beds  of  Germany."
It  to  ^athev  the  meaning  of  the  author  in  this
speaks  of  a  "basin  which  fills  in  the  area  between
'"closure  of  the  former  wrim."  One  would  ima.si]  ■

;ely  before
one."  Clearly  here  the  rocks  referred  ithe  sal,

i;!"  1  '  1  -^'  (li  -rP".'ired,  sine-  noddn'u'is  seen  rf  Them  no^""^
f  th  "  .:■>/'■!-'»■■■  has  b,.,n  Woken  up  and  denuded  away,  it  is
"  ni  "  v  ""  '  r  '  ;  n  "  -  '"i  t]  .  1  asii  .  L'Mly,  ae,  online-  to  this

1^7;!,,  !  ."  'Acuities  of  all  these  positions  will  be

thos.'  J-  ']"'■"''  ]  t!  ""  "  or>  '  s  .°.  n  to  s  P  oak  °f  the  fossil  :

^t,  S  ,V  l  "'tI.  '"J  1  l'  l,<  l  '""^  s  '  in  "  ,stoUf,s  >  "which  lattt

^  t:  (  im  !'  ;U  lll,),1  ;''':ite  elevation  (1,100-1,300  feet)  ii
or  on  the  outskirts  of  the  basin,  which  latter  is  chi

J  county  of  Cumberland  and  part
ulbunmatta  or  Razorback  Ban

■■r.WU

London  in  1847  (see-voLiii-iv,!
s  as  300  feet  thick,  lying  on  the  to]

ese  opinions,  which  have  been  follcv

Ipla-

-at  there  is  a
'  -'  -  ^  -  :  ■•■  :  ■:.  :  •■'■.

'.roded  .Ultaceofthc
Mr.Ul  t  I  h.S  Halt]  s  ,  ,  !Hi  i  f

«■'-"••!»  fiilb  !tJ  Mount  S,  ■  ,,.„•]  »af.  Ihr/ori-a  1c,



Lio.rrtctn,**  <>fil<>^  ri  ,.-..—  Ha\  h^  »  ai<  fully  ^  i-ittul  th<  loeali-

ooaetoqmted  '  '  on,  Clarke  and
Jukes,  and  it  is  with  the  greatest  respect  for  both  these  eminent
tnd  \  tuai  _  (1  _,i>t  1  *  1  i  I  L  lu«  ii  opp<  it  ion  to

shales.  The  cuttings  and  tunnels  in  connection  with  the  new
it  i-works  Li  1  gi  i  .  i  i  the  inspection  of

shales  in  question  do  not  lie  on  the  top  of  the  Hawki  shiny  wuul-

mere  seams  of  'shah  t  thl  I  I.-.v.-l  J  •.,■.",.,  ht,,i,  ,  vhieh

omipy  quite  different  levels  in  that  formation;  (3)  that  these,
shales  do  not  occupy  anv  l.asin  in  the  formerly  eroded  rocks;
(-1)  that  both  in  the  eomaiiied  fossils  and  the  stratiiieatioli  the
shales  are  one  with  th,  [la^ksl.mv  samhtuiw:  (.">)  consequently

-The  evidence  of  thi



levels  at  which  the  shale  is  found,  and  secondly  from  its  moderate
thickness.  Along  the  course  of  the  canal  the  cuttings  reveal
many  irregular  beds  of  shale.  They  undulate,  not  from  upheaval
but  from  the  irregularity  of  the  strata.  Where  the  erosion  of  the
natural  .surface  has  brought  them  within  reach  of  decomposition,
they  form  a  ma  termed  Waiana-
matta.  In  the  many  sections  exposed  I  have  not  been  able  to
fmd  a  single  instance  of  W  ,  h  was  not  clearly
intercalated  between  the  sandstone  strata.

The  tunnels  haw  all  manifested  the  same  fact.  If  the  Waiana-
matta  were  one  formation  filling  up  a  basin  of  the  eroded  Hawkes-
bury  sandstone,  the  turn,  revea  l  in  some
portion  of  the  vail,  v  strata  of  shale  of  some  considerable  tide
ness.  I  examined  the  materials  of  all  the  shafts.  Sandstone
predominated,  with  beds  of  shale  of  varying  thickness  like  all  the
Hawkesbury  rocks.  What  is  called  Waianamatta  shale  is  a
regularly  stratified  rock,  horizontally  dispose.  1,  with  tine  calcareous
lmes  of  stratification  or  an  alternation  of  blue  -rev  and  blackish
lines.  On  the  planes  of  bedding  there  are  plant  remains  and  a
good  deal  of  silvery  mica.  Tlmv  an-  joim.-d,  and  the  joints  have  a
hne  calcareous  facing.  Now  this  is  exactly  the  character  of  nearly
all  the  shales  which  run  through  the  Hawkesbury  rocks.  The
latter  may  be  always  known  by  its  white,  appearance  where  fresh
quarried,  yellow  and  red  where  weathered,  and  by  the  false  bedding.
-I  Ins  is  a  universal  character  and  a  most  distinct  one.  The  rock
ot  the  Hawkesbury  series  is  always  false  bedded,  the  shales  never.
in  the  sni-arloaf  Hill  referred  to  by  Mr.  Clarke,  shaft,  have  ben
simk  :u  "  l  u  f  u  :  '■  There  are  many  beds  of
shale  of  vary  n  ig  1  -...,,.  (  very  carbo  naceous)  with
some  false  bedding  r  .  t  er  of  these  hills
is  best  s,  ,  n  Hon,  tie  toll,,  s  ,„,  iv.  onl,  of  th  trat  i  pas...  d  thr,  U-
in  nve  snafts  along  the  Nepean  tunnel.

Shaft  No.  1,  mi  feet  above  sea-level.
Sandstone,  white  and  false-bedded  with

..

Shaft  Xo.  2,  637  feet  above  sea-level

Clay  and  loose  boulders  10

Sandstone  false-bedded  \"  18  Jj

Total  thickness  of  strata  ...  214^
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Shaft  UTo.  3,  675  feet  above  sea-level

:l  sandstone  and  layers  of  shale  ._  11

Uiaft  No.  4,  about  721  feet  ale

:d  sandstone  and  layers  of  shale
10  feet.

Shaft  No.  5,  7  52  feet  abovt

i  be  observed  that  these  shafts  were  sunk  outside  the
i  basin,  as  laid  down  in  Clarke's  map,  but  the  limits

su  ;™r  ""V  ar  e  merely  sketched  in,  and  in  any  case  the  shafts
'  kln  the  portions  market  just  of  the  same

«e  specified  above.  I  found  in  all  beds  of  shale  of
s  alternating  with  IfaNvkesl  airy  sandstone.

;;.  T]  "  v  /'"^  "J  S„.,,,rh„,f  K,  „„,,'*  If;//,  I,'„z»r-back,  Ac,  not
J  '  }  ''*°  ns  "J  "  /'■'■'"■  >•  t  h,f  ■  ■  -  mi  the  fact  that

ey  occupy  such  different  levels,  and  there  are  no  faults  or  dis-
owns  to  account  for  it.  It  is  remarkable  that,  though  there

>i.  dykes  l.n-akin-rh.r.Mi-l.  th,'  sandstone  and
,  ;  h,  "  t  '-it!;  (  <U  ,,,-l.an,  •.  Tie  h,  Is  broken  through  are

a  little  at  the  sides  of  the  dykes,  but  this  extends  only  a  very



nnuorm  and  undisturbed;  they  may  he  traced  over  miles  of
country  without  the  least  eri  h  -aval.  At  tk-
sides  of  creeks  and  gulleys  one  observes  frequently  a  regular
inclination  of  the  sandstone  towards  the  centre  En
due  to  any  elevation  or  tilti

contours  of  the  surfaci  on  which  the  sands  were  deposited  were

ent  hills  we  shall  see  how  they  could  not  have  belonged  to  one
plateau.  The  shale  on  Mount  Sugarloaf  is  about  700  feet  above
the  sea;  that  on  Razor-back  Range  is  in  places  :>  00  fret  hi-her.
There  is  no  dip  from  one  to  the  other,  and  there  are  apparently
no  taults  or  subsidence.  Moreover,  a  shaft  has  been  sunk  close  to
the  summit  of  Mount  Sugarlo  f,  ami  a  tunnel  cut  very  nearly
though  its  centr,  All  th<  spoihln  ntes  of  both  tl  ho,  tki
^'gai-loat  is  p>st  lik,  tie  rest  oft!  H  t  ,]  ,  !in  sandstone,  with
U  U  ot  ,hah  running  through  it.  It  has  m  ither  more  nor  less

■fS?*^"^  '■"■  ^-"J,  the  character

«»rfa«  .  in  fact,  w!  u  ,  '  1,  ',  ,  ,  ^  ['XisloiwI

-There  is  nothing  in  the
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still  a  slope,  and  not  a  basin.  Campbelltown  is  209  feet  above
the  sea  at  the  railway  station.  There  is  a  rise  of  sandstone  and
shale  between  it  and  tbe  valley  of  the  Nepean,  which  is  only  80
feet  below  this  rise,  and  it  is  150  feet  above  Campbelltown.  From
this  there  is  a  much  mere  rapid  rise  towards  the  main  range.  The
lowest  part  of  the  so-called  basin  is  the  valley  of  the  Nepean,  and
this,  we  have  seen,  is  150  feet  higher  than  the  entrance  of  the
valley,  to  which  it  descends  in  a  series  of  terraces,  instead  of  being
itself  a  basin.

We  find  the  same  thing  in  crossing  the  so-called  basin,  where  it
is  marked  in  the  map  of  Mr.  Clarke.  From  Farramatta  to  lilack-
town  there  is  a  rise  of  about  100  feet.  From  this  to  the  valley  of
the  Xepean  the  country  is  a  series  of  low  ridges,  divided  by  valleys
of  erosion,  through  which  the  drainage  of  the  country  flows.  These
valleys  are  Eastern  Creek,  Roper's  Creek,  and  South  or  Waiana-
matta  Creek.  The  greatest  depth  to  which  these  valleys  have
been  eroded  is  77  feet  below  the  summit  of  the  Blacktown  plateau.
None  of  them  are  wide.  The  ridges  between  them  rise  to  within
20  feet  of  the  highest  portion  of  the  plateau,  but  as  thev  are
followed  south  they  rise  even  above  it.
through  shale  and  some  through  sandstc
is  no  basin  here.  The  true  description  of  its  i  h

nth  and  97  feet  below  the  hi^
When  we  examine  the  rock

any  evidence  of  having  been
The  strata  do  not  shew  !111V  Iv
The  shales  may  have  in  'son
lagoons  of  some  extent,  but  st
*  the  sandstone,  and  discern,,

eiU  be  referred

l{  "'"  '  ^  "'umamatta  is  to  be  c



so  well  preserved.  However,  a  careful  search,  aid  -.1  l.y  s
experience  in  Australian  iWil  plants,  has  enabled  me  to  l.len

•  ■  i  '■■■■'■■  i.  .  :  :  -

Fossil  Flora  of  the  Shale.
Atrthoptrr;*  (P.-,-r,j>/,  ,■!*)  a>rs?r<i!;.<,  Morr.  ...  Sn-urleaf  Hill
//,//./  M  n

can  be  no  doubt  that  the  general  character
?  same,  and  only  the  mode  of  preservation  is
tinantel  has  pointed  out  that  the  formations
1  In  the  lists  above  given  I  have  adhered

1  in.  :  \.  .  thai  not  suilicient



Qrirji,)  <>f  the  Shales.  —  It  does  not  seem  very  easy  to  account
for  the  shales  in  the  Hawkeshurv  sandstone.  They  are  impure

other  minerals  as  would  resid  fi  u  tli  «1  mi  position  of  fe]sp,-ithic

addl

e  fauna  of  the  world  has  few  v.  r.

t  1  v  -  n  i  u-euf  tl  1  i  Hi.

>■!  ('nclas.  1  do'  not  dunk  that  weave  jwi'iied



O*  ON  THE  WAIANAMATTA  SHALES.

It  is  to  I
carbonace<

_'owthof  J
in  the  presence  of  such  plant  remains,  often  with  roots,  we  have
no  other  evidence  but  that  of  a  terrestrial  vegetation,  and  are  not
justified  in  having  recourse  to  any  other  hypoih.-.k  The  plant
remains  are  not  agnatic  :  ami  there  are  strong  reasons  for  supposing
that  Th{,,ofrhlh,  ^^  ,s  a  Conifer  alia  d  to  l>/  lt/  fW?,„/„s  lour  Celcrv-
topped  Pine),  and  not  a  fern.  *  V

Joints.—  It  will  be  remarked  that  the  shales  are  conspicuous^
jomted  with  a  uniform  direction.  [  have  found  that  the  jointing
is  always  at  right  an-le,  to  the  strike  of  the  dykes  of  diorite°

tion  We  may  regard  these  dykes  as  so  manv  wed^s'of  nick

inserted  m  the  mass,  and  of  =  ,.,-d  preMOM
This  would  be  quite  sufficient  to  account  hm  the  j  duts.  which  ar<
obviously  connea,  d  in  direction  with  the  volcanic  intrusions.

Dykes.—  All  around  the  Nepean  Valley  dykes  are  common.
It  is  remarkable  that  they  have  disturbed'  the'  surface  hut  little.
and  the  Hawkesbury  sandstone  is  onlv  tilted  a  few  inches  at  each
side,  the  elevation  extending  a  few  yards  in  a  horizontal  direction,
^thenumedmn  ,,  ln  ,  u  of  the  dyb-s  th,  ulstone  is  metamor-
phosed  into  o  :;  -..rimes  not  distin-uishahlc
trom  the  injected  material.  This  is  ea.il  v  ,n..|.  mtood  if  *,-
'  .  '  !  '  '  ■'  -  ■  ::.!.:|i
again  by  heat  n  >.  ,,„•,!  ro(  .  k  fi  .  imi  w]liAl  thev
were  originally  derived.  The  surface  portions  of  both  dvkes  and
matrix  are  mind,  altered  l,y  water,  and  these  aiv  the  onlv  portions
I  have  been  able  to  examine.

Shales  on  £//,/'"//  *",„/*/,„„.,.  -In  a  few  placos  around  SvdneV
shales  are  found  in  somewhat  thlcke,  i,,,h  ,h,  ,  he  shales  near
Campbclltown,  but  they  are  different  in  character  and  far  less
carbonaceous.  The>  ar,  ,  1,  ls  ,  i,,  f  ,  t  ,  j,  lU(  ,  lh  -main  of  thos.
round  the  valley  of  the  Nepean.

That  they  are  of  the  same  character  as  the  shales  in  other
portions  of  the  formation  can  be  seen  from  ,1...  f,/|,„i,m-  -  u,n
obtained  in  a  boring  at  the  Oaks  Brickfield,  near  Neutral  Bav  :-



matter.  It  is  a  very  pure  fire-clay,  with  so  little  iron  in  it  as  to
render  it  very  v

In  the  boring  for  coal  at  Moore  Park  by  the  Diamond  Drill  Co.,
at  20  feet  above  the  sea,  the  section  gave  143  feet  loose  sand,  900
feet  false-bedded  sandstone  with  occasional  shaly  seams,  but  no
record  of  the  amount  of  shah,'  was  preserved,  as  the  cores  them-
selves  were  kept  for  exhibition  at  the  Garden  Palace,  and  where
they  were  destroyed  hv  tire.  A  band  of  ironstone  263  feet  thick
was  found  at  the'  base  of  the  UawkesUuy  rocks,  and  then  the  coal
measures  were  reached  and  bored  for  550  feet  without  meeting  coal.

Economical  ,;,<,,,■  ,,/'  //',.  ti/,alcs.  -  Up  to  this  no  great  use  has
been  made  of  the  shales,  but  there  can  be  no  doubt  that  they  are
of  considerable  commercial  value.  For  the  manufacture  of  pottery,
certain  pat,  h.  ,  of  shale  would  be  found  to  answer  as  well  as^  any
in  the  world.  It  consists  of  a  true  silicate  of  alumina,  finely
levigated  and  mixed  i.._-ih.-r.  with  very  little  iron  or  other  mine-
rals.  The  alumina  predominates,  ami  this  is  to  the  advantage
of  the  ware.  Genei  dl\  -p  iking,  the  more  the  alumina  the  harder
the  ware,  and  the  more  silica  the  softer  the  ware  ;  the  latter  is  less
dense  and  bears  less  heat  than  the  former.  Bricks  have  been
made  from  the  shale  from  a  very  early  date  in  the  Colony.  They
are  largely  made  from  the  shale  at  Lithgow  ;  at  Waterloo,  by
Messrs.  Goodlet  &  Smith  ;  and  at  the  Oaks'  brick-works,  at  Neutral
Bay,  and  other  places.  In  the  latter  locality  the  shale  is  parti-
cularly  free  from  iron  and  grit  and  contains  more  alumina,  so  that
a  very  white  brick  comes  from  the  kiln.  It  is  very  tough,  and
shows  a  colour  and  structure  which  manifests  how  easily  fine
pottery  could  be  made  of  the  same  substance  j  in  fact  it  seems
a  pity  to  use  such  material  for  bricks.  I  am  told  that  a  high  price
is  paid  for  tin-bricks  to  use  with  these,  the  builders  evidently  not
being  aware  that  no  finer  (ire-brick  could  be  found  than  that
manufactured  from  this  clay.  No  doubt  it  will  be  hugely  used
and  its  value  appreciated  before  long  :  the  only  matter  of  regret
ls  that  near  S\,lnev  ihe  supply  of  shale  is  somewhat  limited.

For  all  the  reasons  previously  given,  I  think  that  the  term
"^aianamatta  formation"  should  be  abandoned  by  geologists,  as
not  being  represented  by  any  distinct  group  of  rocks.

I  have  to  express  my  thanks  to  Mr.  Keele  and  Mr.  M  Kum-V  ■
and  other  assistant  ■  nl  n<  ,  .  -.  f.  r  th.  ir  kindness  and  attention  to
fe  during  tins,  in  ~t  g  u  ■  .  .  -  ,  ilk  in  d-f  m  inmg  dl  the
kvels  and  makii  [  strata.  All  these  gentle-
n  '  t!  b  as  as.iMant  en-ii  eers  in  the  Waterworks  Department  were
thoroughly  acqu  by,  and  showed  me,  during
*any  days'  research,  every  point  of  interest  and  importance.
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