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THE  SHORE  PLATFORMS  OF  LORNE,  VICTORIA,  AND  THE
PROCESSES  OF  EROSION  OPERATING  THEREON

By  J.  T.  Jutson
[R ead 11th December 1952]

Abstract
The  processes  of  erosion  by  which  the  shore  platforms  of  Lome  (which  are  comprised

in  the  writer’s  term  ‘minor  platforms’)  are  being  extended  landward,  reduced  vertically  and
destroyed at their seaward edges, are the subject matter of this paper. The rocks forming the
platforms arc felspathic sandstones (strictly speaking arkoses) mudstones and shales, and their
lithology and geological structure have an important influence on the processes of erosion now
at work. Those processes are almost all marine and arc described under the headings of quarry¬
ing, planing, grooving, flaking, pitting (‘honeycomb weathering’), minute furrowing, saucering
and water-level weathering.

Introduction
The  writer  in  his  paper  (1949)  on  the  shore  platforms  of  Lome,  which  is

situated  at  Loutit  Bay  on  the  southern  coast  of  Victoria  (see  Fig.  1  of  that  paper),
described  the  lithology  and  geological  structure  of  the  component  rocks  of  the
platforms,  the  strength  and  direction  of  the  ocean  waves,  the  contour  of  the  coast¬
line,  the  character  of  the  hinterland  and  the  general  processes  of  erosion,  with  the
resulting  forms  of  the  platforms.  That  paper  should  be  read  in  conjunction  with
the  present  one,  in  which  more  detailed  descriptions  of  the  processes  of  erosion
referred  to  in  the  earlier  paper  are  given.

The  component  rocks  are  of  freshwater  origin,  of  Jurassic  age,  and  are  mainly
sandstones  (really  arkoses,  Edwards  and  Baker  1943,  but  the  former  term  is  used
in  the  writer’s  paper  referred  to  above  and  is  retained  here)  with  some  shales,  that
term  as  in  the  writer’s  1949  paper  being  used  for  convenience  to  include  both  mud¬
stones  and  shales.  The  rocks  dip  at  various  angles  and  have  master  joints  close  to
the  vertical.

Incidentally  it  may  be  mentioned  that  the  nomenclature  of  the  platforms  used
by  the  writer  in  the  1949  paper  has  been  changed  by  him  (1950)  by  substituting
for  the  term  ‘ultimate  platform’  the  term  ‘major  platform’,  and  for  the  term  ‘normal
platform’  the  term  ‘minor  platform’.  The  minor  platform  is  the  narrow  platform
abutting  the  coastal  cliffs  and  the  major  platform  is  the  platform  extending  seawards
indefinitely  from  the  seaward  edge  of  the  minor  platform.  The  minor  platform
as  shown  by  the  writer  (1949)  comprises  three  divisions  running  parallel  to  the
coast,  the  most  seaward  being  the  ‘rampart’,  the  middle  one  being  the  ‘depression’
and  the  one  abutting  the  cliffs  being  the  ‘abrasion  ramp’,  which  in  this  paper  will
be  referred  to  as  the  ‘ramp’.  (See  Fig.  9  of  the  writer’s  paper  already  cited.)

The  beach  at  the  head  of  Loutit  Bay  has  been  named  by  the  writer  (1949)  the
‘Erskine  Beach’  and  the  minor  platforms  at  Point  Grey  and  between  that  point  and
the  Erskine  Beach  have  been  named  by  him  the  ‘Point  Grey  Platform’  and  the
‘Point  Grey-Erskine  Platform’  respectively.

The  Processes  of  Erosion

It  may  be  stated  that  shingle  is  scarce  except  in  the  narrow  channels  cut  through
the  rampart  and  the  depression  but  that  sand,  although  scarce  at  times,  is  mostly
abundantly  available  for  the  rasping  of  the  rocks.
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section  treating  of  the  general  characteristics  of  the  pits.  The  altered  rock  may  be
termed  the  ‘brown  rock’  and  the  unaltered  the  ‘grey  rock’.  (Figs.  4  and  5.)-

In  the  planing  and  mechanical  disintegration  of  the  rock  surface,  the  brown
rock  appears  to  be  only  slightly  more  resistant  than  the  grey  rock.  That  is  well
shown  on  the  ramp,  where  the  ribs  of  iron  oxide  along  or  close  to  the  joints  generally
are  planed  level  with  or  rise  very  slightly  above  the  grey  rock.  Chemical  weathering
on  the  ramp,  if  it  occurs,  does  not  apparently  affect  the  grey  rock  more  than  the
brown  rock.

However,  where  the  surface  has  become  practically  horizontal  as  in  the  depres¬
sion  and  the  small  flat  areas  in  the  rampart,  then  the  slight  irregularities  of  that
surface  would  be  sufficient  to  hold  a  small  quantity  of  sea  water.  That  water  then
apparently  acts  chemically  on  the  grey  rock  but  not  on  the  brown,  or  at  least  not  to
the  same  extent.  The  result  is  that  the  grey  rock  is  lowered  faster  than  the  sur¬
rounding  brown  rock  and  so  very  shallow  basins  of  grey  rock  are  formed  within
the  polygons  with  low  rims  of  brown  rock  on  or  close  to  the  joints.

As  the  basins  deepen  more  sea  water  collects  in  them  and  thus  they  may  become
several  inches  deep.  The  lowest  part  of  the  grey  rock  is  from  an  inch  or  two  to
six  or  eight  inches  below  the  highest  part  of  the  rim  of  the  brown  rock  and  the
interiors  of  the  polygons  are  in  many  places  at  slightly  different  levels  (up  to  10
inches  or  more)  owing  to  the  unequal  removal  of  the  grey  rock  in  the  different
polygons.

The  basins  so  formed  may  be  referred  to  as  ‘saucers'  and  the  processes  producing
them  as  ‘saucering’.

The  boundary  between  the  brown  and  grey  rock  surfaces  does  not  follow  the
rectilinear  shape  of  the  polygon  but  tends  to  become  roughly  circular  or  elliptical
according  to  the  form  of  the  polygon,  this  being  an  example  of  faster  alteration
of  the  corners  of  that  figure.

The  basins  are  prevented  from  reaching  more  than  a  certain  depth  owing  to
their  oxide  of  iron  rims  being  reduced  in  height  by  the  action  of  the  sea  which,
since  it  forms  distinct  grooves  in  those  rims,  must  be  capable  of  a  general  planing
down  of  the  surfaces  of  the  rims.  The  sea  also  forms  pits  in  the  rims.  Water-level
weathering  (the  possibility  of  which  is  discussed  in  the  next  section)  and  crystalliza¬
tion  of  salts  may  also  help  in  the  reduction  of  the  rims.  Whatever  the  processes  are
that  bring  about  that  reduction  a  balance  is  struck  between  the  tw  f  o  classes  of  rock
by  means  of  which  the  basins  remain  shallow.

It  would  seem  that  so  long  as  the  lowering  of  the  grey  rock  in  the  pools  is  faster
than  or  equal  to  the  lowering  of  the  iron  rims,  whether  the  latter  be  lowered  by  the
action  of  the  sea  alone  or  by  the  sea  and  water-level  weathering  combined  (with
perhaps  the  assistance  from  crystallization  of  salts)  the  pools  will  continue  in
existence.

A  saucer  may  be  drained  by  the  cutting  of  a  groove  in  the  iron  rim  at  its  lowest
part.

It  is  important  to  note  that  the  pools  on  the  depression  and  on  the  small  flat
areas  in  the  rampart  cannot  be  formed  as  distinctive  features  until  the  rock  surface
is  almost  horizontal  and,  consequently,  that  until  that  surface  is  formed  water-level
weathering  must  act  very  slightly,  if  at  all.  It  follows  therefore  that  that,  surface
must  have  been  produced  primarily  by  the  varied  planing  action  of  the  sea  with
the  assistance  (a)  of  the  subsidiary  marine  factors  described  in  this  paper,  (b)  of
ordinary  sub-aerial  weathering  in  the  form  of  alternate  wetting  and  drying  (where
there  are  sufficient  time  intervals  for  drying  to  take  place),  and  (c)  of  perhaps
the  crystallization  of  sea  salts.
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Fig. 1.—Section across the minute furrows along the laminae of a sandstone floor. Point Grey-
Erskine Platform.

Fig. 2.—Diagrammatic plan showing the minute ridges and furrows on a sandstone floor S.W.
of Point Grey.  Note how the ridges and furrows curve around the small  projections
A and B. The dotted areas represent the ridges and the unmarked areas between and
following around the ridges represent the furrows.

Fig.  3.—Section  across  the  minute  furrows  and  ridges  shown  on  Fig.  2.  Note  the  rounded
outlines contrasted with those of Fig. 1.

Fig. 4.—Plan of a polygon showing the development of the brown (oxide of iron) rock (dotted)
at  the  expense  of  the  grey  rock  (unmarked).  The  joints  are  marked  J.

Fig.  5.—Section  along  the  line  AB  of  Fig.  4  showing  the  development  of  a  shallow  basin  in
the grey rock (not dotted).
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Water-Level  Weathering

In  the  writer’s  earlier  paper  on  Lome  (1949)  he  considered  that  the  direct
planing  action  of  the  waves  was  the  chief  agent  in  the  formation  of  the  depression
and  the  ramp.  Wentworth’s  water-level  weathering  (1938)  (the  water-layer
weathering  of  Hills,  1949)  may,  the  present  writer  thought,  have  helped  to  decrease
the  depth  of  the  saucers.  It  may  be  noted,  as  Hills  (1949,  p.  141)  has  recorded,  that
Bartrum  and  Turner  (1928)  and  later  Bartrum  (1935)  described  the  process  but
without  giving  it  a  definite  name.

Hills  (1949)  considers  that  water-level  weathering,  where  some  Victorian  plat¬
forms  are  composed  of  basalts  and  tuffs,  or  of  Tertiary  ferruginous  sandstones  or
of  the  Jurassic  rocks  of  which  the  Lome  platforms  are  composed,  plays  an  impor¬
tant  part  in  reducing  the  general  level  of  the  platforms.  Edwards  (1951),  on  the
other  hand,  holds  that  for  narrow  platforms,  such  as  those  of  Lome,  sand  scour
is  the  predominant  agent,  although  water-level  weathering  has  some  effect.

The  writer  adheres  to  the  opinion  expressed  by  him  as  above  stated,  before  the
papers  by  Hills  and  Edwards  were  published,  that  wave  planation  was  the  chief
cause  of  the  smooth  surfaces  of  the  depression  and  the  ramp.  He  has,  however,
since  the  publication  of  his  own  paper  made  further  observations  and  has  given
the  matter  further  consideration.  It  must  be  borne  in  mind  that  his  conclusions  as
here  stated  relate  only  to  the  Lome  platforms.

As  regards  the  ramp,  although  the  iron  oxide  has  been  introduced  on  each
side  of  the  joints  of  the  rocks  as  on  the  depression,  there  are  usually  no  iron  rims.
The  whole  surface  is  generally  planed  level.  Although  owing  to  the  absence  of  pools
water-level  weathering  cannot  take  place,  yet  sub-aerial  erosion  (by  alternate
wetting  and  drying)  could  and  doubtless  does  operate,  and  it  would  operate  more
on  the  ramp  than  on  the  depression  or  the  rampart,  because  the  ramp  will  have
longer  periods  of  dryness  than  either  of  the  other  two  features.  Crystallization  of
sea  salts  may  also  cause  some  disintegration  of  the  rock  surface.  But  if  either  of
those  processes  so  operated  as  a  major  agent  patchy  inequalities  in  the  surface
would  doubtless  be  caused  thereby  and  the  ramp  does  not  show  those  inequalities.
It  has  the  appearance  of  being  steadily  and  smoothly  planed  down,  and  hence  wave
planation  must  be  regarded  as  the  major  agent  in  the  production  of  the  ramp.

The  only  portions  of  the  platform,  therefore,  on  which  water-levelling  may  act
to  any  extent  are  the  parts  of  the  depression  and  the  small  flat  areas  in  the  rampart
where  pools  occur  under  similar  conditions.

As  regards  the  depression,  water-level  weathering  cannot  act  until  the  pools
are  formed  which  cannot  be  until  a  practically  horizontal  surface  is  produced  by
planing  as  shown  above;  and  when  the  pools  have  formed  water-level  weathering
has  to  compete  with  the  planing  action  of  the  sea  in  its  various  forms.  To  determine,
therefore,  the  extent  of  water-level  weathering  is  difficult,  but  in  view  of  the  planing
strength  of  the  sea,  water-level  weathering  must  he  comparatively  slight.

As  regards  the  small  flat  areas  of  the  rampart  the  rims  of  the  pools  can  scarcely
ever  be  dry.  Water-level  weathering  on  that  account  would  be  even  less  than  on
the  depression.

The  above  discussion  of  water-level  weathering  treats  of  the  surface  of  the
platforms  as  a  whole.  That  water-level  weathering  perhaps  assists  in  the  removal
of  the  pits  is  stated  under  that  heading  in  this  paper.

In  conclusion,  the  writer  desires  to  direct  attention  to  the  critical  remarks  of
Douglas  Johnson  (1938,  pp.  268-272)  concerning  the  original  statement  of  water-
level  weathering  by  Wentworth  (1938).
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Explanation  of  Plate  VII
Fig. 1.—Calcareous concretions of elongated form rising above the general level of the minor

platform are shown in the middle distance and towards the left background. The rec¬
tilinear joints are well  shown in the smooth planed surface. Pits are being removed
as shown in the foreground where along or close to the joints they are being replaced by
narrow shallow grooves.  N.E.  of  St.  George’s River mouth.

Fig.  2.  Pits  on  the  vertical  faces  of  a  succession  of  low  terraces  on  the  minor  platform.  Pits
also occur on the flat  floor in the foreground.  Both series are in course of  removal
by  the  scouring  and  planing  action  of  the  sea.  SAV.  of  the  mouth  of  Reidy  Creek.

Fig.  3.  Pits  on  a  slope  of  about  40°.  The  main  mass  is  about  five  feet  long  by  two  feet  six
inches high. The lowest six inches are not pitted since they are scoured by the waves.
In the middle and left foreground are two calcareous concretions which are not pitted
although pits occur above and below them. Note that pits on a slope in the right-hand
lower corner are also being planed down.  About 300 yards N.E.  of  the St.  George’s
River mouth.
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