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Several species of fora min if era in the King’s
Park  Shale  are  found  also  in  other  Australian
faunas dated firmly as Paleocene. Some, includ-
ing  Globorotalia  chapmani  Parr,  Globorotalia
pseudomenardii  Bolli,  Lamarckian  ruguLosa
Plummer, are Paleocene index fossils. There is
no  significant  evidence  for  dating  the  King’s
Park Shale as Eocene.

Introduction
In  1938  the  late  W.  J.  Parr  described  a  fora-

miniferal  fauna  found  in  samples  from  two  bores
in  King’s  Park,  Perth,  Western  Australia.  Parr
concluded  that  the  fauna  was  Eocene,  and  prob-
ably  Upper  Eocene,  in  age.  Later  he  prepared
several  more  samples,  mainly  from  the  nearby
Langley  Park  bore,  which  were  richer  in  both
numbers  and  age-diagnostic  species  than  the
original  material.  However,  nothing  further  had
been  published  on  the  fauna  when  Parr  died  in
1949.  The  fauna  has  been  studied  subsequently
but  no  worker  has  made  a  serious  attempt  to
revise  Parr’s  conclusions  in  the  light  of  new,
richer  material  or  the  recent  major  advances
in  our  knowledge  of  Lower  Tertiary  biostrati-
graphy.  Nevertheless  this  assemblage  and  its
dating  have  been  relied  upon  quite  heavily,
particularly  by  Crespin  (see  refs.),  in  studies  of
other  Lower  Tertiary  faunas  in  Australia.

The  material  prepared  by  Pari-  has  been  used
by  the  writer  for  comparative  purposes  in  his
studies  on  the  Australian  Paleocene  (unpubl.
thesis,  1962).  This  paper  presents  evidence  for
redating  the  King’s  Park  Shale  as  Paleocene.
Reference  is  made  continually  to  the  Paleocene
faunas  of  the  Carnarvon  Basin.  Western  Aus-
tralia.  and  the  Otway  Basin,  Victoria.  Papers  in
preparation  on  these  faunas  will  discuss  and
figure  most  of  the  species  invoked  here,  as  well
as  some  of  the  repercussions  in  species  identi-
fication  arising  from  the  age  revision  of  the
King’s  Park  Shale.  However,  Globorotalia
chapmani  Parr  is  discussed  and  figured  below.

Material.  —  King’s  Park  Bore  No.  1:  10  samples
between  780  ft.  and  120  ft.

King’s  Park  Bore  No.  2:  8  samples  between
728  ft.  and  150  ft.

Langley  Park  Bore:  7  samples  between  975  ft.
and  208  ft.

Claremont  Bore:  1  sample,  300-350  ft.
Types  of  17  species  erected  by  Parr  and  other

specimens.
Specimens  separated  by  M.  F.  Glaessner  from

core  at  1505  ft..  South  Perth  Bore  (see  Glaessner
1956),

For  localities,  see  Coleman,  1952,  text-fig.  1.
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Stratigraphic  Relationships
The  following  notes  are  based  on  McWhae

et  al.  (1958)  and  references  given  by  these
authors.

The  sedimentary  sequence  under  consideration,
part  of  the  thick  infill  of  the  Perth  Basin,  has
been  named  the  King’s  Park  Shale  by  Fair  bridge
(in  Coleman,  1952).  The  formation  is  known
only  from  bores  in  the  Perth  area,  where  it
varies,  in  drilled  thickness,  from  660  feet  in  the
King's  Park  no.  1  bore  to  more  than  1000  feet  in
the  South  Perth  bore,  less  than  two  miles  away.
The  sequence  consists  of  grey  calcareous  shales
and  mudstones,  pyritic  in  part.  The  King’s  Park
Shale  overlies  the  South  Perth  Formation
(uppermost  Jurassic  to  Lower  Aptian)  and  the
Osborne  Formation  (  ?Aptian,  Albian  to  Ceno-
manian);  ana  it  is  succeeded  by  Quaternary
limestones  and  clays.

Previous  Studies
In  arriving  at  his  conclusions,  Parr  (1938,

p.  69,  90  >  relied  largely  on  Cushman's  studies  on
the  North  American  Eocene  and  Oligocene
faunas.  Cushman  published  on  the  Paleocene  of
North  America  largely  between  1940  and  1949:
also,  important  studies  on  Paleocene  faunas  by
Brotzen  (1948)  and  others  were  net  available  to
Parr.  Added  to  these  points  in  Parr’s  defence
are  several  others:  the  Midway  of  Texas  (Plum-
mer  1927)  was  thought  of  as  Lower  Eocene
instead  of  Dano-Paleocene;  the  biostratigraphic
value  of  planktonics  was  becoming  appreciated
only  then  (e.g.,  Glaessner  1937a);  and  the
Upper  Eocene  microfaunas  of  southern  Aus-
tralia  were  not  yet  known.  Indeed,  very  little
has  been  published  on  the  Paleocene  even  to  the
present  day.  Consequently  it  is  hardly  surpris-
ing  that  Parr's  conclusions  can  be  revised  by
new  approaches  to  the  problem.

Concerning  the  King’s  Park  fauna,  Crespin
(1950,  p.  424)  stated  that  “  .  .  .  there  is  no  indi-
cation  with  what  part  of  the  Eocene  it  can  be
correlated”.  Subsequently,  however  (Crespin
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1954,  1956a.b,  1958,  Raggatt  and  Crespin  1955  >.
Crespin  has  emphasized  the  similarity  of  various
faunas  mostly  in  South  Australia  and  Victoria  to
the  fauna  described  by  Parr;  and  she  has
accepted  the  Upper  Eocene  age  of  the  latter.
On  the  other  hand,  Crespin  (1956a  >  has  noted
the  similarity  in  some  respects  of  the  King’s
Park  fauna  to  the  Paleocene  faunas  of  the  Car-
narvon  Basin  (see  also  below).

Coleman  (1952)  studied  the  foraminifera  from
six  bores  in  the  Perth  metropolitan  area.  He
noted  (p.  37)  that  “the  faunal  assemblage  as  a
whole  is  unlike  that  of  any  other  region  in  Aus-
tralia”;  but  he  did  not  discuss  its  age,  concen-
trating  instead  on  bore-to-bore  correlation.  In  a
footnote  <p.  42).  however,  Coleman  records  a
suggestion  by  Crespin  that  the  King’s  Park
assemblages  are  closely  similar  to  the  faunas  in
the  Swedish  Paleocene  (Brotzen  1948),  and  that
“it  is  probable  then  that  at  least  part  of  the
fauna  of  the  Perth  Basin  ...  is  of  Paleocene
age”.  Glaessner  (1956)  and  Belford  (unpub-
lished  report  to  Bureau  Mineral  Resources,
Canberra;  referred  to  by  Cookson  and  Eisenack,
1961)  found  King’s  Park  Shale  species  in  samples
from  the  South  Perth  and  Rottnest  Island  bores
respectively.  Both  workers  dated  their  samples
on  the  basis  of  Parr’s  conclusions.

Churchill  (1960)  refers  in  passing  to  the
Paleocene  age  of  the  King’s  Park  Shale  at  a
relatively  high  level  in  the  subsurface  (Narrows
bore  164  ft.).  Churchill’s  evidence  presumably
is  palynological  but  to  the  writer’s  knowledge
this  evidence  has  not  been  published.

The  most  recent  discussion  of  the  age  of  these
rocks  is  provided  by  Cookson  and  Eisenack
<1961).  In  a  study  of  micrcplankton  and  pollen
from  the  Rottnest  Island  bore  to  the  west  of
Perth,  they  state  (p.  47):  “Although  the
evidence  ...  is  inconclusive,  it  shows  that  the
Rottnest  deposits  are  Eocene  and  clearly  younger
than  the  Paleocene  to  Lower  Eocene  Pebble
Point  Formation  of  Victoria  .  .  .  The  Upper
Eocene  age  suggested  by  Belford  for  the  Rottnest
Bore  deposits  on  the  basis  of  foraminifera  is  not
incompatible  with  their  pollen  and  microplank-
ton  content,  but  it  is  equally  possible  that  they
may  have  been  older  than  this”.  The  material
studied  by  Cookson  and  Eisenack  came  from
between  1480  and  1595  feet:  there  is  no  reason
to  doubt  the  continuity  of  this  deposit  with  the
King’s  Park  Shale  on  the  nearby  mainland.

It  is  clear  that  several  workers  regard  Parr’s
original  age  determination  as  being  too  young.
Mr.  B.  E.  Balme  (Dept.  Geol.,  Univ.  W.  Aust.)  has
kindly  informed  the  writer  (pers.  comm.)  that
a  Paleocene  age  makes  interpretation  of  the
palynological  evidence  very  much  easier.

Correlation  and  Age  of  the  King’s  Park  Shale
Note  on  comparison  with  Upper  Eocene

faunas.  —  Several  species  occurring  in  the  fauna
are  found  also  in  various  firmly  dated  Upper
Eocene  sediments  However,  an  inspection  of
several  Upper  Eocene  faunas,  particularly  those
from  the  Brown’s  Creek  Clays  in  western  Vic-
toria,  has  shown  that  the  resemblances  are  less
striking  than  Crespin  and  others  have  implied.
In  the  absence  of  monographic  studies,  the  true

faunal  relationships  cannot  be  fully  demon-
strated.  But  we  may  note  a  few  examples  of
alleged  occurrences  of  King’s  Park  species  in  the
Upper  Eocene  (e.g.  Carter  1958)  which  are  based
on  misidentification  (the  Eocene  species  will  be
discussed elsewhere)  :

Bolivinopsis crespinae Parr.
Alabamina westraliensis (Parr).
C ivllpguem belina rugosa (Parr).

More  significantly,  several  important  Upper
Eocene  species  (see  Parr  1947,  Carter  1958.
Glaessner  and  Wade  1959,  Ludbrook  1963)  are
not  found  in  the  King’s  Park  Shale.  Among
others  in  this  category,  there  are:

Globigerapsis index (Finlay).
Pseudohastigerina micra (Cole).
Hantkenina alabamensis compressa Parr.
Asterigerina adelaidensis (Howchin).
Carpentaria hamiltotiensis Glaessner & Wade.
Maslinella c/iapmani Glaessner & Wade.
Lamarckina airensis Carter.

Comparison  of  King's  Park  Shale  with  .4us-
tralian  Paleocene  faunas.  —  The  King’s  Park
Shale  shows  considerable  overall  faunal  resem-
blance  to  the  Carnarvon  Basin  Paleocene.  Parr
(1938)  identified  nearly  70  species  in  the  King’s
Park  Shale:  Coleman  (1952)  has  found  more
than  90.  Of  about  100  species  found  so  far  by
the  writer  (unpubl.  thesis)  in  the  Boongerooda
Greensand  (McWhae  ct  al.  1958,  and  refs.),  more
than  50  have  been  identified  in  the  King’s  Park
Shale  material  at  hand.

About  100  species  have  been  identified  also  in
two  Paleocene  faunas  from  the  Wangerrip
Group,  Otway  Basin,  western  Victoria  (Baker
1953,  and  refs.).  Again,  more  than  50  occur
also  in  the  King’s  Park  Shale.  This  similarity
is  greater  than  with  the  Boongerooda  Greensand
because  the  two  Victorian  faunas,  from  the
Pebble  Point  Formation  and  the  Rivernook
Member  of  the  Dilwyn  Clay  respectively  (Baker,
1953),  are  mutually  quite  distinct.

Correlation  of  the  King’s  Park  Shale  with  the
sequence  in  western  Victoria  is  based  largely  on
the  mutual  occurrence  of  the  following  ben-
thonic  species.  That  some  of  them  are  very
rare  is  of  little  importance;  it  is  their  presence
that  matters,  because  not  one  is  known  authen-
tically  from  the  Australian  Upper  Eocene.

Vag inn Una longiforma (Plummer).
Citharina subplumoides (Pam.
A n gulag erina sp.
"Bolivinopsis crespinae Parr" (believed to be Spiro -

bolivina. em mendorferi ( Jennings ) ) .
Alabamina westraliensis (Parr) (A, wilcoxensis Toul-

min is considered a junior synonym).
Ceratobulimina westraliensis Parr.
Lamarckina rugulosa Plummer.
Lamarckina aft. L. naheolensis Cushman & Todd
Epistominoides aft. E. midwayensis Plummer.
Anomalinoides westraliensis (Parr) (Cibicides danica

Brotzen is considered a junior synonym).
As  well  as  providing  a  firm  basis  for  correla-

tion  within  the  Australian  region,  this  list  of
species  suggests  most  strongly  that  the  King's
Park  Shale  is  Paleocene  in  age.  With  the
exception  of  Angulogerina  sp..  all  these  species
or  closely  related  forms  are  found  in  the  Paleo-
cene  of  the  North  American  Gulf  Coast  (Olsson
1960,  Cushman  1951  and  refs.).  Similarly,
several  occur  in  the  Paleocene  of  Scandinavia
i  Brotzen  1946)  and  Poland  (Brotzen  and  Poza-
ryska  1957,  1961).  Lamarckina  rugulosa  perhaps



is  the  most  significant  Paleocene  index  fossil  in
the  above  list  (see  also  Pozaryski  and  Pozaryska
I960).  Only  a  few  specimens  have  been  found
in  the  King’s  Park  Shale,  but  L.  rugulosa  is  com-
mon  in  the  Rivernook  Member  of  the  Dilwyn
Clay.

Planktonic  species  and  their  significance  .  —
The  King’s  Park  Shale  is  less  rich  in  plankonics
than  the  Boongerooda  Greensand,  which  is
•‘Tethyan  1  ’  in  its  species  diversity  and  large
numbers  of  specimens.  Nevertheless  the  plank-
tonics  are  the  most  conclusive  evidence  for  dat-
ing  the  formation.  The  following  elements  have
been  identified:

Globorotalia chapmani Parr <60 specimens).
Globorotalia pseudomenardii Bolll (2 specimens).
Acarinina  mckannai  (White)  and  related  forms

(relatively common).
Globigerina Hnaperta Finlay species group.
Chiloguembelina crinita (Glaessner) <20 specimens i.
Chiloguembelina  trinitatensis  (Cushman  &  Renz)

(2 specimens).
Zcauvigerina  aegyptiaca  Said  &  Kenawy  (3  speci-

mens).
In  1957  Bolli  published  a  detailed  zonation

of  the  Low  r  er  Tertiary  Lizard  Springs  Forma-
tion  of  Trinidad,  with  five  zones  spanning  the
Dano-Paleocene  interval.  This  zone  sequence
has  been  extended  to  other  sections  in  Europe
and  the  Americas,  unaltered  or  in  somewhat
modified  form,  and  the  writer  has  used  it  in  the
Carnarvon  Basin  Paleocene.  The  zone  sequence
for  the  Dano-Paleocene,  as  modified  by  Berg-
gren  <1964),  is  as  follows:

I Globorolalia velas-I coensis subzone.
Globorotalia velascoensis Zone | Globorotalia pseu-

I  domenardii  sub-
1 zone.

Globorotalia pusilla pusilla— Globorotalia angulata
Zone.

Globorotalia uncinata Zone.
Globigerina daubjergensis — Globorotalia trinidaden-

sis Zone.
For  the  purpose  of  this  discussion,  the  G.

velascoensis  Zone  is  equated  with  Upper  Paleo-
cene.

It  has  become  clear  over  the  past  few  years
that  Globorotalia  chapmani,  masquerading  as
“Globorotalia  elongata  Glaessner”,  etc.  (see  p.
85),  is  restricted  in  its  total  range  to  the  upper
part  of  the  Paleocene.  The  only  significant
occurrence  of  G.  chapmani  in  apparently
younger  sediments  was  in  the  Nanafalia  Forma-
tion  at  the  base  of  the  Wilcox  in  Alabama,
dated  as  basal  Eocene  by  Loeblich  and  Tappan
(1957).  The  Nanafalia,  however,  is  Paleocene.
in  the  G.  Pseudomenardii  subzone  (Bramlette
and  Sullivan  1961.  Gartner  and  Hay  1962,  Berg-
gren  1964).  Globorotalia  chapmani  first  appears
in  the  G.  pusilla  pusilla-G.  angulata  Zone,  and
occurs  most  commonly  in  association  with  G.
pseudomenardii,  as  in  the  Boongerooda  Green-
sand.  There  are  records  from  the  G.  velascoen-
sis  subzone  (e.g.  Hay  I960)  though  the  species
is  not  found  in  the  highest  known  Paleocene  in
the  Carnarvon  Basin.  Thus  its  appearance  at
depth  in  the  King’s  Park  Shale  (South  Perth
1505  ft..  Langley  Park  951  ft.)  and  its  range  up
to  and  including  the  highest  samples  available
(King’s  Park  120  ft.,  King’s  Park  No.  2  150  ft  ,
Langley  Park  208-224  ft.)  is  decisive  for  age  and
correlation.

The  occurrence  even  of  two  specimens  of
Globorotalia  pseudomenardii  (Langley  Park  400
ft.,  208-224  ft.)  also  is  significant.  Gartner  and
Hay  (1962)  have  emphasized  the  wide  distribu-
tion  and  restricted  range  of  G.  pseudomendardii.
Whether  the  species  always  is  restricted  to  the
G.  pseudomenardii  zone  as  defined  by  Bolli
<1957,  see  also  Bolli  and  Cita  1960,  Hay  I960)  is
not  quite  clear.  It  seems  probable  that  like  G
chapmani,  it  persisted  with  restricted  numbers
and  distribution  into  the  G.  velascoensis  sub-
zone.  While  common  in  the  Boongerooda
Greensand  and  its  deeper  water  equivalents  in
the  Carnarvon  Basin,  G.  pseudomenardii  is
represented  in  the  highest  Paleocene  only  by  a
few  small  specimens.

A  Paleocene  age  is  supported  by  the  remain-
ing  planktonic  elements  of  the  King’s  Park
Shale  fauna.  These  species  occur  in  the  Boon-
gerooda  Greensand  together  with  additional
species  not  found  in  the  King’s  Park  Shale.  The
variable  species  group  referred  tentatively  to
Acarinina  mckannai  <  White)  (see  von  Hille-
brandt,  1962,  Gohrbrandt,  1963,  and  references
therein)  includes  also  morphotypes  which  have
been  identified  by  some  workers  under  other
names;  but  all  are  characterized  by  reniform
chambers  in  a  low  to  (particularly)  high  spired
arrangement.  Large  samples  of  well  preserved
material  are  needed  to  study  this  variation
adequately.  The  presence  of  this  group  sug-
gests  the  G.  velascoensis  Zone  (  s  .  I  .)  equivalents
without  definitely  excluding  Lower  Eocene.
More  locally,  however,  the  group  is  restricted  in
the  Carnarvon  Basin  like  G.  chapmani,  being
abundant  in  the  G.  pseudomenardii  subzone  but
not  occurring  higher.  The  Middle  Eocene  index
species  Globigerina  orbiformis  Cole  <  Porti-
culosphaera  mexicana  (Cushman)  ),  as  identified
and  figured  by  Parr  (1938),  belongs  to  A.
mckannai.

Giimbelina  venezuelana  Nuttall  var.  rugosa
Parr  1938  is  a  junior  synonym  of  Giimbelina
crinita  Glaessner  1937.  The  occurrence  of
Chiloguembelina  crinita  ,  Ch.  trinitatensis  Cush-
man  &  Renz  and  Zeauvigerina  aegyptiaca  Said
&  Kenawy  support  the  evidence  cited  above  still
further.  Beckman  (1957)  has  studied  the  dis-
tribution  of  Chiloguembelina  etc.  in  the  Trini-
dad  Lower  Tertiary,  with  reference  to  Bolli’s
zone  sequence.  He  has  found  that  the  three
species  listed  are  restricted  to  the  Upper  Paleo-
cene.  Other  records  (Loeblich  and  Tappan
1957,  Said  and  Kerdany  1961  >  support  this.

General  Discussion  and  Conclusions
An  analysis  of  the  planktonic  foraminiferal

fauna,  particularly  the  occurrence  throughout
of  Globorotalia  chapmani,  has  shown  that  the
King’s  Park  Shale  is  Paleocene  in  age.  The
same  evidence,  however,  is  not  good  enough  to
indicate  positively  the  interval  spanned  in  terms
of  the  biostratigraphic  sequence  currently  used.
But  it  is  likely  that  most  of  the  formation  was
restricted  in  time  of  deposition  to  the  GZoboro-
talia  pseudomenardii  subzone.  The  fauna,
particularly  the  presence  of  the  Acarinina
mckannai  species  group  throughout,  suggests
the  absence  of  the  G.  pusilla  pusilla-G.  angu-
lata  Zone.  And  apart  from  the  long-ranging
Globigerina  Hnaperta  species  group,  the  King’s
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G/oboro£a/ta  chapmani  Parr.  I  4.  8,  9:  spiral  views;  3,  6,  7;  edge  views;  2,  5:  umbilical  view.  Adherent  matrix

tralia. All specimens from Parr Collection therein. All figs. X132.
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Park  species  are  not  found  in  G.  velascoensis
subzone  equivalents  in  the  Carnarvon  Basin,  but
they  are  all  present  (  except  perhaps  Ch.  trinita-
tensis  )  in  the  Boongerooda  Greensand  and  other
G.  pseudomenardii  subzone  equivalents.

The  King’s  Park  Shale  can  be  correlated  with
the  Otway  Basin  Paleocene  in  Victoria  on  the
basis  of  several  mutually  occurring  benthonic
species  which  have  been  found  also  in  the
Paleocene  of  Europe  and  North  America.  These
species  do  not  have  the  biostratigraphic  pre-
cision  of  the  planktonics  at  present,  but  the
fauna  as  a  whole  decidedly  is  Paleocene  in
general  aspect.  Of  course,  some  species  extend
into  the  Eocene.  The  only  definite  Lower
Eocene  foraminiferal  faunas  known  at  present
in  Australia  occur  in  the  Carnarvon  Basin,
where  planktonic  index  species  have  been  found
by  Glaessner  (McWhae  et  al.  1958)  and  the
writer.  The  King’s  Park  Shale  contains  no
species  which  could  suggest  a  definite  correla-
tion  with  these  faunas  or  with  the  more  wide-
spread  and  sometimes  rich  Middle  to  Upper
Eocene  faunas.  All  the  species  in  common  have
unknown  but  long  stratigraphic  ranges.  Hence
all  the  negative  evidence  available,  that  is,  the
absence  of  Eocene  planktonic  and  significant
benthonic  species,  supports  the  positive  evidence
embodied  in  the  presence  of  Paleocene  plank-
tonic  and  benthonic  species  in  the  King’s  Park
Shale.

We  have  discussed  the  Paleocene  only  with
reference  to  its  zonal  subdivision.  The  use  of
stage  names  has  been  avoided;  this  subject  is
in  a  state  of  flux  and  is  outside  the  scope  of
the  present  paper.  It  is  sufficient  to  date  the
King’s  Park  Shale  as  Upper  Paleocene,  definitely
younger  than  Danian  and  Lower  Paleocene.

These  conclusions  are  more  definite  than  those
reached  by  Cookson  and  Eisenack  (1961).
Cookson  and  Eisenack  compared  the  Rottnest
bore  microplankton  and  microflora  with  Cook-
son’s  “Microflora  C”  of  the  Victorian  Lower
Tertiary  (Cookson  1954),  particularly  by  the
presence  of  the  pollen  species  Protecicidites
pachypolus  Cookson  and  Pike.  “Microflora  C”
is  of  indefinite  Lower  Tertiary  age.  though
definitely  younger  than  the  Pebble  Point  Forma-
tion  in  Victoria.  The  Pebble  Point  Formation
has  been  regarded  as  Lower  Eocene  with
Paleocene  affinities  by  Baker  (1953  and  refs.)
who  relied  on  somewhat  inconclusive  studies  of
its  molluscan  and  foraminiferal  content  by
Teichert,  Singleton,  Glaessner  and  Parr;  and
Cookson  and  Eisenack  have  assumed  a  Paleo-
cene  to  Lower  Eocene  age  on  this  basis,  not  on
the  basis  of  its  microflora  or  microplankton
content.  A  study  of  the  Pebble  Point  foramini-
fera  by  the  present  writer  has  suggested  a
correlation  with  the  Globorotalia  pusilla  pusilla-
G.  angulata  Zone,  slightly  older  than  the
Globorotalia  pseudomenardii  subzone.  A  Middle
Paleocene  age  is  supported  also  by  the  correlat-
ing  of  the  Rivernook  Member  of  the  overlying
Dilwyn  Clay  with  the  Globorotalia  velascoensis
subzone  or  uppermost  G.  pseudomenardii  sub-
zone,  that  is,  Upper  Paleocene.  Thus,  it  appears
on  biostratigraphic  evidence  that  “Microflora
C”  in  part  is  of  Upper  Paleocene  age.  On  the
other  hand,  the  interval  under  consideration  in
the  Rottnest  Is.  bore  (1480  to  1595  feet)  may

be  younger  than  the  King’s  Park  Shale  as
developed  beneath  Perth,  but  this  is  most
unlikely  unless  the  beds  dip  steeply  to  the  west
(indeed,  Coleman  (1952)  states  that  an  easterly
dip  is  possible)  or  are  faulted.

Notes  on  Species
Globorotalia  chapmani  Parr

PL  1,  figs.  1-9.
Globorotalia chapmani Parr, 1938, p. 87. pi. 3, fig. 8. 9.
Globorotalia membranacea ( Ehrtnberg ) ; Glaessner

1937b. p. 385, pi. 4. fig. 38; Subbotina, 1953. p. 205. pi.16. fig. 7-10.
Globorotalia elongata Glaessner; BollI, 1957, p. 77. pi.

20 . fig. 11-13; Loebllch and Tap pan, 1957. p. 189. manyfigs.
Globorotalia pseudomenardii Bolll; Nakkadv, 1959 n

462; pi. 4. fig. 3.
Globorotalia troelscni Loebllch & Tappan; Gohrbancii,

1963, p. 51. pi. 6. fig. 13-15 (synonymy)
Parr’s  species  has  been  overlooked  consist-

ently  by  recent  students  of  Lower  Tertiary
faunas,  presumably  because  of  the  misleading
title  of  his  paper.  Parr’s  description  of  Globoro-
talia  chapmani  is  given  in  full;

“Test  biconvex,  oval,  the  dorsal  surface  more
convex  than  the  ventral,  which  is  umbilicate;
periphery  lobulated,  peripheral  margin  rounded;
chambers  comparatively  few,  not  more  than
five  in  the  last-formed  whorl,  each  much  larger
than  its  predecessor;  sutures  depressed,  not
limbate,  gently  recurved  on  both  sides  of  the
test;  wall  smooth  and  punctate;  with  a  silvery
lustre;  aperture  an  elongate  slit  with  a  slight
lip,  opening  at  the  base  of  the  last-formed
chamber  into  the  umbilical  depression.  Length
up  to  0.65  mm”.

Notes  on  Morphology  .  —  Globorotalia  chap-
vnani  is  characterized  by  an  imperforate  mar-
ginal  band  which  gives  the  impression  of  being-
a  keel,  but  oriented  thin  sections  show  that  the
wall  is  not  thickened  in  any  way  in  this  region.

The  test  varies  somewhat  in  plan,  from  almost
equilateral  to  strongly  elongate  due  to  variable
increase  in  chamber  size.  The  chambers  of  G.
chapmani  vary  in  inflation  and  the  sharpness
of  the  periphery,  but  typically  they  have  an
equally  biconvex  arrowhead  shape  in  profile,
and  the  early  chambers  usually  are  depressed
below  the  outer  whorl.  In  some  individuals  this
is  not  so;  the  inner  whorls  are  raised  giving  a
broadly  convex  spiral  surface.  On  both  sides
the  sutures  are  distinctly  depressed.

Remarks.  —  A  metatype  of  Globorotalia  pseu-
doscitula  elongata  Glaessner  (collection  of  M.  F
Glaessner)  is  very  similar  to  juveniles  of
Globorotalia  pseudomenardii  Bolli.  Russian
workers  (e.g.  Shutskaya  1956)  no  longer  dis-
tinguish  the  variety  elongata  formally  from
pseudoscitula.  This  species  is  quite  distinct
from  “  Globorotalia  elongata  ’’  of  recent  workers
(see  also  Gohrbandt,  Z.  c.).

“  Globorotalia  elongata  ”,  as  figured  by  Loeblich
and  Tappan,  Bolli,  and  others,  is  quite  variable
in  profile  due  to  variation  in  compression  of
chambers  and  angularity  of  margin.  Specimens
from  the  Salt  Mountain  Limestone,  Alabama-
examined  through  the  kindness  of  Prof.  L.  D.
Toulmin  (Tallahassee,  Florida)  show  clearly
that  this  form  is  G.  chapmani.
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Specimens  of  Globigerina  compressa  Plummer
(Upper  Midway,  Lockhart,  Texas,  coll,  H.  J.
Plummer,  in  collection  of  M.  F.  Glaessner)
have  been  examined.  They  are  smaller  than
Globorotalia  chapmani  .  The  chambers  become
distinctly  compressed  in  the  adult  stage  but  they
are  more  rounded  in  profile  than  in  chapmani,
and  the  margin  lacks  the  imperforate  zone
(see  also  Hofker.  Nat.  Maandblad,  47:3-4,  1958).

Crespin  <1954;  Raggatt  and  Crespin  1955)
has  recorded  Globorotalia  chapmani  from  the
Upper  Eocene  of  Southern  Australia.  In  the
absence  of  description  or  figures,  it  is  not  known
to  which  species  she  was  referring.  G.  chapmani
has  not  been  seen  in  any  of  the  material  at
hand  from  the  same  formations,  and  Carter
(1958)  did  not  mention  its  presence  in  Victoria.
Possibly  Crespin  was  referring  to  Pseudohasti-
gerina.

Occurrence.  —  In  several  samples;  60  specimens
examined.
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