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David & Pittman (1899) obtained Devonian radiolarians described by Hinde (1899)

and revised by Aitchison & Stratford (1997) from the North Tamworth area of NE New
South Wales. The host sequence is primarily fine-grained turbidites with minor horizons of
debris-flow limestones, arenites, and thin ashfalls. The largest limestone bodies, formerly
referred to as the ‘Spring Creek limestone', are interpreted as olistoliths of Moore Creek
Limestone emplaced during accumulation of the upper part of the Yarrimie Formation.
Because of the demonstrably allochthonous nature of all limestones in the North Tamworth
area, the conodont data from these olistoliths and from other limestones in that area are
not tightly constraining as to chronology of the associated radiolarian horizons. The
limestone horizons on David & Pittman’s (1899) transect span an interval from early
Emsian to late Frasnian and conceivably as young as the early Famennian-mid Famennian
boundary (Late rhomboidea Zone to Early marginifera Zone). The taxonomically useful
radiolarians (Aitchison & Stratford 1997) came from three horizons within the upper
Yarrimie Formation. These horizons, stratigraphically above the olistoliths of ‘Spring Creek
limestone’ (derived from Moore Creek Limestone, australis to hemiansatus 2tones and
perhaps Early varcus Subzonc: late Eifelian-early Givetian), are argued to be late Givetian
(hermanni Zone or younger) and late Frasnian respectively. A broader spectrum of mid-
Palaeozoic ages (Pridoli to late Famennian) is indicated by conodonts occurring in association
with radiolarians in cherts and siltstones from elsewhere in the region.

THE  FIRST  substantial  investigation  of  the
geology  of  the  North  Tamworth-Spring  Creek
area  was  by  T.  W.  E.  David  and  E.  F.  Pittman
who constructed a detailed section extending some
7 km across this and adjoining areas (David 1896;
David  &  Pittman  1899).  Fossiliferous  materials
they  collected  were  sent  to  G.  J.  Hinde  and
R.  Etheridge,  Jnr.  Etheridge  (1899)  identified
19  species  of  corals  from  the  ‘Spring  Creek
limestone’  and  from  adjacent  limestone  occur¬
rences al Moore Creek and ‘Moonbi’ (see below).
In  a  now  classic  paper,  Hinde  (1899)  identified
53 species of radiolarians assigned to 29 genera
from samples of black chert, limestone, claystone
and tuffs from railway cuttings at Tamworth and,
most importantly, from the Tamworth Common, an
area extending northwards  from the Tamworth
Hospital  and  the  adjacent  Tamworth  Hospital
Quarry (Fig. I).

As  part  of  a  much  larger  undertaking,  W.  N.
Benson  (1915)  mapped  the  North  Tamworth-
Spring Creek area, recognising two stratigraphic

sequences:  an  older  or  Tamworth  Series  (now
Tamworth  Group)  considered  to  be  Middle
Devonian, overlain by a Late Devonian sequence,
the  Baldwin  Agglomerates  (now  Baldwin  For¬
mation). Benson concluded that the ‘Spring Creek
limestones’  were  the  same  age  as  the  Moore
Creek  Limestone  c.  8  km  to  the  N.  His
mapping was subsequently extended southwards
to  Loomberah  (Benson  1918;  Cawood  1980;
Furey-Greig 1995), and northwards—to Attunga,
Sulcor and Yarramanhully (Benson 1917; Brown
1942;  Chappell  1961;  White  1964,  1965;  Pedder
1967,  1968;  Marshall  1968;  McMinn 1977,  1982;
Pohler  &  Herbert  1993;  Pohler,  manuscript).
These areas have been foci of studies of carbon¬
ate  petrology  (Pohler  &  Herbert  1993;  Pohler,
manuscript) and the chronologic implications of
conodont data obtained from autochthonous and
allochthonous  limestones  (Mawson  &  Talent
1994a;  Mawson  et  al.  1995,  1996;  Furey-Greig
1995;  Klyza  1995),  but  they  do  not  cover  the
North Tamworth-Spring Creek-Seven Mile Creek
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Fig. 2. Diagrammatic section following approximately the alignment of David & Pittman’s (1899) North
Tamworth section (natural scale). David & Pittman localities are shown circumscribed; locality 5 is a new
locality. Other new localities 1-4 and the Hospital Quarry section have not been projected along strike onto
the section line. Note that the section extends beyond the area shown in Fig. 1, from Bald Hill to the western
flank of the Seven Mile Creek watershed where limestone cobble horizons occur in the metamorphic aureole
marginal to the Moonbi Adamellite; these are suggested to represent the Drik Drik Formation or possibly the
Silver Gully Formation. This interval is thought to be a repetition of David & Pittman’s (1899) horizons H to T.

area,  though  it  was  included  by  Crook  (1961a,
1961b,  1964)  in  a  broad-scale  synthesis  of  the
geology  of  the  Tamworth-Nundle-Timor  area.
Crook’s  work  included  a  major  rationalisation
of stratigraphic nomenclature, and presentation of
much new data on sedimentation. This work was
extended  by  Pedder  (1967)  and  Ellenor  (1975).
The areas considered in this report form part of
what  has  been  traditionally  referred  to  as  the
Tamworth  Belt.  It  has  also  been  referred  to  as
the  Gamilaroi  Terrane  (Aitchison  &  Flood  1995,
q.v.  for  earlier  literature)  and  viewed  as  having
sutured  with  ‘cratonic’  eastern  Australia  during
the  Late  Devonian  (Aitchison  &  Flood  1992).

Radiolarians  have  been  documented  from  a
scatter  of  localities  through  the  Tamworth  Belt
(Hinde 1899; Aitchison et al. 1992, in press; Dongal
1995;  Aitchison & Stratford 1997;  Metcalfe  et  al.
1997;  Stratford  &  Aitchison  1997)  Corals  have
been described from the Moore Creek Limestone
at North Tamworth and adjacent areas (Etheridge
1899;  Hill  1942;  Briihl  &  Pohler,  manuscript)
and from approximately coeval limestones farther
afield at Timor (Pedder et al. 1970). Sponges have
been described from Devonian limestones of the
Tamworth  Belt  (Pickett  1969;  Pickett  &  Pohler
1993). Stringocephalid brachiopods, characteristic
of  late  Eifelian  and  Givetian  rocks  were  noted
almost a century ago from temporal equivalents

of  the  Moore  Creek  Limestone  at  Crawney,  S  of
Tamworth (Dun 1900; 195) and were documented
subsequently from the Moore Creek Limestone at
Sulcor (Brown 1944),  20 km N of the area under
consideration.

All  but  two  of  David  &  Pittman’s  (1899)
localities  from  which  they  obtained  radiolarian-
bearing  Devonian  sediments  fall  within  the
Tamworth  Group  (Fig.  1).  The  two  exceptions,
neither  of  these  produced  taxonomically  useful
radiolarians,  are  their  localities  C  and  10;  both
are in the overlying Baldwin Formation. Horizons
in the eastern (stratigraphically lower) part of their
E-W  section,  in  the  Seven  Mile  Creek  area,  E  of
the  area  shown  in  Fig.  1,  arc  from  low  in  the
Tamworth  Group  (see  below);  this  interval  is
now  well  constrained  by  conodont  data  from
elsewhere  in  the  region  (Mawson  &  Talent
1994a;  Mawson  et  al.  1995;  Furcy-Greig  1995).
According  to  Aitchison  &  Stratford  (1997),  the
taxonomically useful material in the samples David
&  Pittman  sent  to  Hinde  came  exclusively  from
‘radiolarian limestones 3 and 4’ [samples 47 (3-4),
HD4  and  45  (3)]  low  in  the  Yarrimie  Formation
[stratigraphically above David & Pittman’s localities
B  and  A;  cf.  Fig.  1]  and  from  David  &  Pittman’s
horizon D [sample 387D| in the uppermost part
of the Yarrimie Formation about 1.7 km E of the
Spring Creek Fault  (Fig.  1).
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STRATIGRAPHIC  CONTEXT

I.  Lower  Tamworth  Group  Units
(area  E  of  Fig.  I)

David  &  Pittman’s  (1899)  section  extended  c.
2.3  km  ENE  from  Bald  Hill,  beyond  the  area
shown  in  Fig.  1,  to  the  margin  of  the  Moonbi
Adamellite,  just  W  of  which  is  a  belt  of  elastics
with  metamorphosed  limestone  clasts  (David  &
Pittman  1899,  horizons  H  to  T).  This  belt  falls
within an area currently referred to as ‘Seven Mile
Creek Formation’ (Crook 1961a) which is aligned
with  and  lithologically  resembles  the  Drik  Drik
Formation of the Nemingha-Piallamore area E of
Tamworth (cf.  Furey-Greig 1995). The latter area
also has debris-flow deposits with abundant lime¬
stone clasts of  early  Emsian age,  not older than
dehiscens  Zone  (Furey-Greig  1995).  Though  our
sampling  of  the  Seven  Mile  Creek  sequence
along the alignment of David & Pittman’s section,
and  N  of  it  in  allotment  173  parish  of  Moonbi,
failed to produce conodonts, we suggest from the
above  that  David  &  Pittman’s  horizons  H  to  T
are probably early Emsian in age, ie. considerably
older  than  the  limestone  intervals  of  the  Spring
Creek area N of Tamworth.  If  equivalents of the
post-Drik Drik/pre-Yarrimie units of the Tamworth
Group—namely the Northcotte Formation, Wogarda
Argillite  and  Silver  Gully  Formation—are  indeed
present along the eastern part of David & Pittman’s
section  line,  then  these  must  be  repre.sented
exclusively by elastics.

An  alternative  explanation  is  that  these
horizons  H  to  T  of  David  &  Pittman  (1899)
are  approximate  equivalents  of  the  late  Emsian
Silver  Gully  Formation.  At  Loomberah  Heights,
16  km  SE  of  Tamworth,  the  basal  Silver  Gully
Formation,  typically  infested  with  debris  flows
with  limestone  clasts,  has  been  shown  from  a
thin autochthonous limestone interval to be very
late Emsian— serotinus Zone or possibly patulus
Zone,  though  the  definitive  form  Polygnathus
costatus patulus was not obtained (Mawson et al.
1995:  422).  Limestones  of  approximately  the
same age are remarkably widespread within the
Tamworth Belt, occurring in allochthonous blocks
in  the  Bog  Hole  Formation  on  the  island  in
Chaffey  Dam  34  km  SE  of  Tamworth  (Mawson
&  Talent,  unpubl.  data),  and  in  limestones  an
uncertain  distance  above  the  base  of  the  Silver
Gully  Formation  on  the  upper  Barnard  River
near  'Chittick’,  about  55  km  SE  of  Tamworth
(Allen  &  Lcitch  1992).  Co-occurring  Polygnathus
serotinus  and  P.  costatus  patulus  at  the  latter
locality  confirm  a  horizon  early  in  the  patulus
Zone (Mawson et al. 1995: 424), ie. not far below

the  Emsian-Eifelian  boundary.  Approximately
the  same  horizon  has  been  reported  from  an
autochthonous limestone-shale sequence at Bralga
Tops on ‘Glenrock’ Station (Metcalfe et al. 1997),
c.  75  km  SE  of  Tamworth.  At  ‘Chittick’,  the
Silver  Gully  Formation  is  overlain  by  the  Folly
Spilite  and,  at  least  in  that  area,  the  onset
of  volcanism  seems  to  have  occurred  close  to
the  Emsian-Eifelian  boundary.  The  Pitch  Creek
Volcanics  (early  Emsian)  of  the  Pigna  Barney
area,  c.  95  km  SE  of  Tamworth,  proven  from
conodonts  from  the  overlying  Bennys  Tops
Limestone  (Dongol  1995)  to  be  early  Emsian
dehiscens-perbonus Zones or older, are therefore
interpreted  as  a  volcanic  episode  significantly
pre-dating the Folly Spilite.

The  broad  ‘Silver  Gully’  interval  referred  to
above is represented by the presently unnamed
(L.  Salem,  unpubl.  data)  clastic  .sequence  with
minor limestones intervening between the Sulcor
and  Moore  Creek  Limestones  in  the  Sulcor  and
Yarramanbully areas 25-35 km NW of Tamworth
(S.  Pohler,  in  prep.);  conodont  data  (Mawson
et  al.  1996,  1998;  Mawson  &  Talent,  in  prep.)  »
suggest  that  this  interval  spans  the  Emsian-
Eifelian  boundary.  Conodont  data  are  already
published  for  portion  of  this  interval  from  the
Attunga  area,  18  km  NW  of  Tamworth,  by
Mawson  &  Talent  (1994a).  Their  section  WY  at
‘Wyaralong’,  up  to  and  including  their  sample
WY 148.5, includes debris flows with large lime¬
stone clasts. If the age indicated by conodonts from
these clasts approximates the age of the enclosing
sediments,  this  interval  may  equate  with  some
of  the upper  part  of  the Silver  Gully  Formation.
The  presence  of  Polygnathus  costatus  partitus
and P. angustipennatus from cobbles from sample
WY9I-96  is  indicative  of  earliest  Eifelian  partitus
Zone.  The  presence  of  P.  costatus  costatus  c.
16  m stratigraphically  higher  in  the  WY section
in  sample  WY  139,  still  in  allochthonous  lime¬
stone clasts, indicates the costatus Zone. This is
about  15  m  stratigraphically  below  the  base  of
the Moore Creek Limestone. The costatus Zone is
not known from any occurrences of Moore Creek
Limestone,  though  Mawson  &  Talent’s  (1994a)
samples  OKE  62.9  and  their  Loc  1  in  nodular
limestones and siltstoncs low in the Moore Creek
Limestone are indicative of an interval that spans
broadly the upper third of the costatus Zone into
the  australis  Zone.  The  ‘Silver  Gully’  interval  or
‘unnamed formation’ or ‘lower Yarrimie Formation’
(Pohler & Herben 1993; Mawson & Talent 1994a)
thus  includes  part  and  conceivably  all  of  the
costatus  Zone.  We suggest  that,  until  such lime
as firm evidence to the contrary might be forth-
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coming, the base of the Moore Creek Limestone
should  be  provisionally  drawn  at  the  costatus-
australis boundary.

2. Moore Creek Limestone

Large  bodies  of  Moore  Creek  Limestone  out¬
cropping in the watershed of Spring Creek, North
Tamworth (Fig. 1),  earlier referred to informally
as  the  ‘Spring  Creek  limestone’,  consist  of  buff
grey to dark grey fossiliferous wackestones and
grainstones,  occasionally  stylolitic.  Rugose  and
especially tabulate corals are relatively common
in  the.se  as  well  as  in  all  other  occurrences  of
Moore Creek Limestone. TTie rugose corals Dohmo-
pliyllum  sp.,  Xystriphyllwn  mitchelli  (Etheridge),
'Campophyllwn' cf. lindstroemi (Freeh), Displiyllum
robustum  (Etheridge),  Phacellophyllum  porteri
(Etheridge) and Sanidophyllum davidis Etheridge
have been reported (Hill 1942) from the ‘Tamworth
Common,  1  mile  north of  Tamworth’.  All  of  the
above forms, except the first, are known from what
we take to be the stratotype for the Moore Creek
Limestone, immediately S of the hamlet of Moore
Creek, or from other stratigraphically equivalent
outcrop-tracts N of Tamworth. There can be little
doubt,  therefore,  on the basis of rugose corals,
that accumulation of the ‘Spring Creek limestones’
was  coeval  with  the  Moore  Creek  Limestone
sensu  stricto  and  should  bear  the  same  strati¬
graphic name.

Etheridge’s  coral  collections,  incidentally,  in¬
cluded materials labeled ‘Woolomol limestone’.
These are believed by us to be from the typical
Moore  Creek  Limestone  outcropping  boldly  in
the  reserve  on  the  S  side  of  Moore  Creek  (in
the parish of Woolomol) opposite the hamlet of
Moore Creek. Areas of limestone outcrop farther
S extend from the parish of  Woolomol  into the
adjoining  parish  of  Moonbi  and are  thought  to
be  the  source  of  old  collections  labeled  ‘parish
of Moonbi’.

An  age-range kockelianus-ensensis  zones  for
at  least  part  of  the  Moore  Creek  Limestone  at
Moore  Creek  follows  from  re-interpretation
(Mawson  &  Talent  1994a;  45)  of  conodonts
documented  by  Philip  (1966a).  The  presence  of
the australis and kockelianus in the Moore Creek
Limestone at Yarramanbully was demonstrated by
Sloan  (in  Mawson  et  al.  1989;  500).  The  same
interval, but with extension up into the ensensis
Zone sensu lato [ie. without clear discrimination
between  hemiansatus  Zone  and  the  brief  un¬
named latest  Eifelian  post-kockelianus  interval)
was reported by Mawson & Talent (1994a) from

the ‘Wyaralong’ outcrop-tract at Attunga, 11 km
NW  of  the  stratotype  at  Moore  Creek.  The
australis-hemiansatus  zones  have  also  been
reported from a small, partly fault-bounded, anti¬
clinal  occurrence  of  Moore  Creek  Limestone  at
‘Warrawilla’  4.5  km  E  of  Attunga  (Klyza  1995).

Despite  large  parts  of  the  North  Tamworth-
Spring Creek area lacking outcrop, the following
observations may be made regarding the lime¬
stones of that area;

1. The limestone tract does not map out as a
coherent body, but as 5 major and apparently
discrete  bodies  of  limestone  130  to  600  m  in
length with, despite paucity of outcrops, evidence
of intervening Yarrimie Formation sediments.
2. The two northernmost bodies appear to be
discordant  to  the  strike  of  adjacent  Yarrimie
Formation elastics, though this could be due to
local  flexure or  fault  displacement  as  Benson
(1915) suggested.
3.  The  top  of  the  Moore  Creek  Limestone
(sample HQ 0 on our Hospital Quarry section)
produced a sparse conodont fauna indicative
of the kockelianus Zone, revealing the absence
of horizons expected high in the Moore Creek
Limestone,  namely  the  brief  ‘rump  ensensis'
Zone [after excision of the hemiansatus Zone],
the hemiansatus Zone and possibly some of the
Early varcus Subzone.
4.  Additionally  and  importantly,  the  5  bodies
of  Moore  Creek  Limestone are  conspicuously
devoid of the ‘transitional intervals’ above the
Moore  Creek  Limestone,  well  expressed  at
Attunga,  Sulcor  and  Yaramanbully  (Pohler  &
Herbert 1993; Mawson & Talent 1994a, unpubl.
data; Pohler, manuscript).
We conclude that the Moore Creek Limestone

occurrences  in  the  Spring  Creek  area  are
olistoliths, dislodged after lithification, that have
become incorporated downslope in elastics of the
Yarrimie Formation.

3. Yarrimie Formation

The  Yarrimie  Formation,  the  uppermost  unit  of
the Tamworth Group, consists of 880 m or more
(Crook  1961a)  of  typically  colour-banded  dark
grey  to  black  and  white  argillites,  often  of
cherty  appearance  and  containing  radiolarians,
with  subordinate  cream  to  white  feldspathic
ashfalls  (relatively  quartz  poor),  minor  beds  of
lithic  .sandstone,  particularly  in  the  upper  part
of  the  formation,  and  uncommon  intervals  of
conglomeratic limestone with pebble- to cobble¬
sized  clasts  of  various  limestone  lithologies.
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mudstone and, rarely, igneous rocks. Exposures,
although  generally  poor,  are  excellent  in  the
quarries of the North Tamworth area.

No  unequivocally  autochthonous  limestones
were encountered in  the Yarrimie Formation of
the North Tamworth area; almost all are pebble-
or cobble-sized clasts in conglomerates, though
larger  isolated  clasts,  rarely  exceeding  a  cubic
metre  in  size,  have  been  encountered  during
quarrying  in  the  Tamworth  Hospital  Quarry.
Autochthonus  limestone  horizons  nevertheless
occur  low  in  the  Yarrimie  Formation  elsewhere
in  the  Tamworth  Belt,  eg.  at  Sulcor  (Mawson &
Talent, in prep.) and Attunga (Mawson & Talent
1994a). In the latter area. Early and Late varcus
zones  (and  by  inference  Middle  varcus  Zone)
have been demonstrated in the interval of lime¬
stones  and  clasties  transitional  to  the  Yarrimie
Formation  immediately  overlying  the  Moore
Creek  Limestone  at  Attunga.  The  Moore  Creek
Limestone was thus demonstrated to be ‘sand¬
wiched’ between the costatus 2tone (below—see
earlier) and the Early varcus Zone above, but with
the  possibility  of  it  including  minor  intervals
referable to one or both of these zones.

4.  Baldwin  Formation

The  Baldwin  Formation  (Crook  1961b)  has  not
been  a  principal  focus  of  the  present  investi¬
gation. It consists of 945 m or more of massive,
medium to coarse grained, thick bedded, green-
grey feldspatho-lithic  arenites  with interbeds of
thinly bedded sandstone and siltstone. Its lower
boundary  is  gradational  from  the  underlying
Yarrimie Formation. Famennian conodonts (Late
rhomboidea  Zone  to  Early  marginifera  Zone)
have  been  reported  (Marshall  1968;  McMinn
1977,  1982)  from  limestone  horizons  at  two
localities in the Yarramanbully area (see below);
conodonts and radiolarians of somewhat younger
Famennian age (postera to Early expansa Zones)
have been reported (Naka et al. 1988) from out¬
crops in the Peel River about 3 km downstream
from Nundle.

SAMPLING  OF  THE  NORTH  TAMWORTH
AREA

An attempt was made to  locate  and sample all
limestone horizons on David & Pittman’s (1899)
section  as  well  as  other  limestone  horizons  in
the North Tamworth area, including the sequence

exposed along the N face of the Tamworth Hospital
Quarry. The latter section has excellent exposures
and equates fairly well with the poorly exposed
sequence immediately above the ‘Spring Creek
limestone’ along David & Pittman’s (1899) section
line  through  their  horizons  B,  A.  3  and  4  in
ascending  order  stratigraphically  (Fig.  I).  Their
horizon B equates approximately with the Tam¬
worth  Hospital  horizon  HQ  1  and,  of  special
importance  as  regards  radiolarians  figured  by
Aitchison & Stratford (1997),  David  & Pittman’s
horizon 3 equates approximately with HQ 4, and
their  horizon 4 either with HQ7 or a somewhat
higher horizon now covered by quarry fill.

David  &  Pittman’s  horizon  D,  also  of  signi¬
ficance for radiolarians, is inferred to correlate with
a horizon high in the upper Yarrimie Formation
possibly with their  horizon 9 or between it  and
locality  10  (low  Baldwin  Formation,  Fig.  1).
If  this  assumption  is  correct,  horizon  D  would
be  c.  470-500  m  stratigraphically  above  David
& Pittman’s horizon 3.

Limestones  E,  F  and  G  of  David  &  Pittman,,
on Bald Hill, failed to produce conodonts, but one
horizon (M&T 5,  Fig.  1)  among what is  inferred
to be the same swarm of conglomeratic limestones
along strike  near  the  radio  repeater  station on
Dave’s  Hill  (Fig.  1),  c.  200-240  m  below  the
base of the Baldwin Formation, produced broken,
unidentifiable conodonts. A lithologically similar
group of conglomeratic limestones in the vicinity
of David & Pittman’s locality 8, recently exposed
by bulldozing during tree-planting and fencing,
is thought to represent a repeat of the Dave’s Hill
and Bald Hill conglomeratic limestones; these failed
to produce conodonts.

David  &  Pittman’s  stratigraphically  highest
limestone,  at  locality  10  just  W  of  the  Moore
Creek  Road  (Fig.  1),  consists  of  fist-sized  lime¬
stone cobbles  in  arenites,  and irregular,  poorly
defined patches of calcareous arenite, very low in
the Baldwin Formation. These limestones failed
to produce conodonts.

NOTES  ON  CONODONTS  AND  THEIR
CHRONOLOGIC  IMPLICATIONS

I. North Tamworth area

Most  sampled  horizons  in  this  area  gave  low
yields  (Fig.  I)  or  proved  barren  of  conodonts.
Conodonts (Table I) from clasts from the various
limestone-bearing horizons, and isolated clasts in
the Yarrimie Formation exposed in the Tamworth
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Formation

Table I. Dislribution of conodonts, arranged straligraphically. from measured stratigraphic section across the
back/north) wall of Tamworth Hospital Quarry, and from spot localities in the North Tamworth-Spring Creek
area, NE New South Wales. HQ=productive horizons in the Tamworth Hospital Quarry section (Fig. 2). D&P=
localities from David & Pittman (1899; cf. Fig. I of this report). M&T=othcr limestone horizons sampled for
this report and which proved productive of conodonts (see Fig. I).
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Hospital  Quarry  (Fig.  3),  as  well  as  from  blocks
excavated during quarrying and left lying on the
floor  of  the  quarry,  accord  with  a  spectrum  of
intervals  from  Eifelian  to  late  Givetian:  costatiis
Zone to kockeliunus Zone; kockelianus Zone; hemi-
ansatus  Zone to  Middle  varem Subzone;  Middle
varcus  Subzonc  to  Late  varcus  Subzone;  and
hermanni Zone. This considerable age-spectrum
is consistent with the allochthoncity of the lime¬
stones. Comments on specific horizons sampled
(see Table 2 for conodont faunas) are:

Conodonts  from  the  top  of  the  large  Moore
Creek Limestone olistolith at HQ 0, and conodonts
(too  sheared  for  determination)  from  a  small
olistolith  ‘near  D&P-A’  both  had  high  CAI:  5
to  6,  equating  with  >300°C.  Conodonts  from  a
limestone  clast  ‘near  D&P  B’  (dominated  by
belodellids)  had  remarkably  low  CAI:  1.5  to  2,
equivalent to <I40°C. contrast in thermal history
of  the  source  rocks  for  the  clast  at  these  three
localities.

Belodellids  were  the  main  conodont  group
represented in ‘M&T 1 ’ but among them were two
polygnathids, Polygnathus sp. A and the anterior
portion  of  another  form  of  Polygnathus  with
steep anterior margins of the platform resembling
P.  parawebbi.  The  latter  ranges  in  age  from
australis  Zone  to  Late  varcus  Zone  (Mawson  &
Talent  1989).  Although  several  limestone  con¬
glomerate  horizons  in  the  vicinity  of  ‘D&P  8’
failed to produce conodonts, one of the samples
produced  radiolarians  tentatively  identified  as
Trilonche elegans Hindc 1899.

No age-constraining conodonts were recovered
from ‘M&T 2’ other than simple cones, although
the fauna contained a large number and variety of
well preserved ostracods. Several elements from
a Prioniodina apparatus were the only conodonts
from  ‘M&T  3’.  Although  similar  to  the  Middle
Devonian  P.  tortoides  Sparling  1981,  the  exact
age  of  the  species  of  Prioniodina  from  the
Tamworth area is uncertain.

All  samples  from  along  the  section  line  at
the  Tamworth  Hospital  Quarry  (Table  1)  appear
to be from allochthonous clasts. Conodonts from
HQ 4, 5, 6 and 7 give ages from kockelianus Zone
to Early varcus Subzone, and are therefore con¬
sistent  with  being  clasts  derived  from  Moore
Creek  Limestone.  Samples  HQ  1  [loose]  and
HQ 2A are younger in age. Late hermanni Zone.
Horizons  HQ 1,  2  and 3A failed  to  produce  age-
constraining conodonts.

Interestingly,  the sharp contrast  in CAI values
between the Moore Creek Limestone occurrences
(5 to 6) and younger horizons in the Yarrimie and
Baldwin  Formations  (1.5  to  2),  indicative  of  a

rapid  decrease  in  regional  heat  flux,  occurred
contemporaneously with a similar swift decrease
in  heat  flux  in  the  Burdekin  Basin  of  NE
Queensland  (Talent  &  Mawson  1994)  1400  km
away.  This  we  associate  with  near  cessation  of,
or  a  profound  decrease  in  the  Tabberabbcran
tectonism.

2. Age of uppermost Yarrimie Formation

Palmatolepis  hassi  Muller  & Miiller,  Ancyrodella
cur\'ata Branson & Mehl and Ancyrognathus sp.
have  been  reported  by  McMinn  (1982)  from  a
locality  high  in  the  Yarrimie  Formation  at
Yarramanbully. McMinn’s materials could not be
located,  but  we  have  obtained  P.  hassi  from
essentially  the  same  locality  at  927o9205  on
1:25  000  topographic  map  9036-lI-N,  Klori
(Mawson  &  Talent,  in  prep.).  The  association
is  indicative  of  the  later  half  of  the  Frasnian,
specifically  the  Late  hassi  to  linguiformis  zones
(cf. Sandberg & Ziegler 1990), ie. in terms of the
former zonal scheme an interval extending from ^
late  in  the  Zone  of  Ancyrognathus  triangularis
to somewhere in the Uppermost gigas Zone, or
about  zones  6-13  in  terms  of  Klapper’s  (1989)
system ba.sed on sections in the Montagne Noire
of  southern  France.  Because  there  is  at  least
250  m  of  Yarrimie  Formation  between  this
locality  and  the  faulted  boundary  with  the
Baldwin  Formation,  it  is  conceivably  older  than
David  &  Pittman’s  locality  D  and  possibly  older
even than their locality 8, but this is speculative.

We suggest accordingly that the best approx¬
imation  of  age  for  the  radiolarian  fauna  from
horizon  D  is  not  older  than  late  Frasnian.  An
inevitable  corollary  from  the  above  is  that  ac¬
cumulation of the uppermost Yarrimie Formation
of the Tamworth-Yarramanbully area was coeval
with accumulation of the Mostyn Vale Formation
(Wright  et  al.  1990;  Winchcster-Sceto  &  Paris
1995)  of  the  Keepit  area,  c.  50  km  NW  of
Tamworth.

3.  Age  of  the  Baldwin  Formation
As  noted  earlier,  David  &  Pittman’s  (1899)
stratigraphically  highest  limestone,  very  low  in
the Baldwin Formation at their locality 10, failed
to produce conodonts, but autochthonous lime¬
stones in the Baldwin Formation at Yarramanbully
(Marshall 1968), outside the area mapped for this
report  and,  it  is  stressed,  much  higher  in  the
formation  at  89859165  on  1:25  000  topographic
map  9036-11-N,  Klori,  produced  conodonts
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including  Palmatolepis  glabra  glabra  Ulrich  &
Bassler. Our collections from this locality (Mawson
& Talent,  in  prep.)  include Icriodus chojniccnsis
Matya.  McMinn (1977)  reported a similar  fauna
from the Baldwin Formation E of Yarramanbully
and  E  of  the  Namoi  Fault  at  951o9l95  on  the
same  topographic  sheet.  In  terms  of  presently
known  ranges  of  conodonts,  the  age  indicated
is  somewhere  in  the  interval  Late  rhomboidea
Zone to Early marginifera Zone. These limestone
intervals may well be representative of the wide¬
spread Early  marginifera Zone transgression in
eastern Australia (Talent 1989: Mawson & Talent
1997).

4. Devonian conodonts from cherts in the
Tamworth Belt and adjoining regions

(i) Late Devonian conodonts, obtained as a by¬
product  of  hydrofluoric  acid  leaching  in  quest
of  radiolarians,  have  been  reported  but  not
illustrated by Naka et al. (1988) from low in the
Baldwin  Formation  but  possibly  from  high  in
the  Yarrimie  Formation  (cf.  Ishiga  &  Leitch
1988:  fig.  3)  from  the  Tamworth  Belt  SE  of  the
area considered here. They reported Polygnathus
styriacus,  characteristic  of  the  Famennian  Early
postera to Early expansa zones from their samples
2-3-4  and  2-3-5  from  an  outcrop  on  the  left
bank  of  the  Peel  River  opposite  the  junction  of
Burrows  Creek.  3  km  NNE  of  Nundle.  If  this
determination  is  correct,  it  indicates  major
diachronism  of  at  least  4  conodont  zones  (and
possibly more) for the Yarrimie-Baldwin boundary
between  North  Tamworth  and  Nundle:  at  least
Middle  marginifera  Zone  to  Early  postera  or
Early  expansa  zones.  This  possibility  of  dia¬
chronism needs clarification.
(ii)  A  latest  Silurian/Early  Devonian  (Pridoli-
Pragian) fauna has been documented by Ishiga,
Leitch et al. (1988) and Ishiga, Leitch & Watanabc
(1988)  from  the  Woolomin  Formation  in  the
Macdonald  Block  at  their  locality  WA-50
approximately 5 km NNW of Dungowan at grid
reference 179494 on 1:25 000 topographic sheet
9135-4-S Dungowan. The conodonts indicate that
this horizon aligns stratigraphically to somewhere

within the Glencaim Limestone of the Willow Tree
Creek area, 10 km ENE of Attunga (Leitch ct al.,
manuscript).
(iii) A conodont fauna from the western margin
of the Ha,stings Block obtained by Ishiga & Leitch
(1988a)  from  siltstone  at  their  locality  39-i  at
Yarras  Post  Office  includes  several  conodont
species.  Tlieir  fig.  1,  identified  as  Polygnathus
asymmetricus,  is  a  specimen  of  Palmatolepis
rhomboidea Sannemann, a species that may occur
from Early rhomboidea Zone to Early marginifera
Zone.  Their  fig.  2,  identified  as  Polygnathus
asymmetricus, is a Palmatolepis cf. rhomboidea.
It  has  the  same  shagreen  ornament  and  the
anterior blade is high, but the orientation of the
photograph does not allow positive identification.
Their  figs  3  and  4,  identified  as  Polygnathus
asymmetricus Bischoff & Ziegler, are Polygnathus
sp. indet. The basal pit appears to be symmetrical
unlike  the  basal  pit  of  Mesotaxis  asymnetricus
(Bischoff & Ziegler). Their figs 5 and 6, identified
as Polygnathus spp., are Polygnathus communis
communis Bran.son & Mehl 1934. This species is
known to extend through most of the Famennian,
commencing in the Middle crepida Zone: it extends
to the anchoralis/latus Zone in the Toumaisian.
Their fig. 7 was identified as Polygnathus sp. indet.;
we  accept  this  identification.  Their  fig.  8  was
referred to  Kockelella  sp.,  a  genus  restricted  to
the Silurian. Its identification is problematic, but
it  resembles  Ancyrodella,  a  genus  not  known
from  horizons  younger  than  triangularis  Zone.
If  it  is  indeed Ancyrodella it  is  likely to be a re¬
worked  specimen.  Their  fig.  11  was  identified
as Panderodus sp.; we accept this identification.
There  were  5  unnamed  elements;  fig.  9,  a  Pb
element,  fig.  12,  possibly  an M element,  figs  10
and 13, Sb elements,  and fig.  14 an M element.
Based primarily on the co-occurrence of Palma¬
tolepis rhomboidea and Polygnathus communis
communis, the age is inferred to be rhomboidea
Zone  or  Early  marginifera  Tbonc.  It  therefore
equates  approximately  chronologically  with  the
lime.stones  in  the  Baldwin  Formation  of  the
Yarramanbully area discussed earlier.
(iv) Nondescript mid-Palaeozoic conodonts have
been reported but not documented from cherts of
the Port Macquarie Block (Ishiga et al. 1988: 56).

Fig. 3. Siratitgraphic column for measured and sampled section across the Tamworth Hospital Quarry showing
horizons sampled in quest of conodonts (cf. Table 1). Note that all horizons proved allochthonous; horizon 0
was 60 cm below the top of the Moore Creek Limestone olistolith; horizon 4A proved barren.
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5. Conclusions

David & Pittman’s limestone horizons are inferred
to have been of various ages from early Emsian
to late Frasnian, with the youngest horizon (their
locality  10)  being  conceivably  as  young  as  the
early Famennian-mid Famennian boundary (Late
rhomboidea Zone to Early  marginifera Zone).  A
broader spectrum of mid-Palaeozoic ages (Pridoli
to late Famennian) is indicated by conodonts oc¬
curring in association with radiolarians in cherts
and  siltstones  from  elsewhere  in  the  region.  A
summary of the alignments of North Tamworth
limestone  horizons  in  relation  to  the  regional
stratigraphic pattern and relevant chronologic date
is given in Table 2.

NOTES  ON  CONODONT  TAXA

For  nomenclature  of  localities  for  conodonts  in
the  North  Tamworth-Spring  Creek  area  see  the
map  (Fig.  1),  stratigraphic  column  (Fig.  3)  and
distribution  chart  (Table  1).  The  faunas  include
several chronologically compelling forms that, in
autochthonous contexts, would warrant extended
discussion. Because of allochthoneity of all lime¬
stone  horizons  sampled,  comment  is  minimal.
Abbreviations:  AMF=Australian  Museum;  D&P=
sample  localities  indicated  by  David  &  Pittman
(1899)  on  their  section  line  (these  are  shown
within  circles  in  Figs  1  and  2);  HQ=Hospital
Quarry  section;  M&T=spot  localities  located
away from David & Pittman’s section, and away
from the Hospital Quarry section (these are shown
without circles in Fig. 1).

Order  CONODONTOPHORIDA
Eichenberg, 1930

Family Belodellidae Khodalevich & Tschemich,
1973

Genus Belodella Ethington, 1959

Type species. Belodus devonicus Stauffer, 1940.

Discussion. Two multi-element interpretations for
Belodella are presently in use. Klapper & Barrick
(1983) distinguish M, Sa, Sb, Sc and Sd elements.
Jeppsson’s  (1989)  ‘f’  element  equates  with  the
falciform M clement of Klapper & Barrick,  addi¬
tional ‘u’  and ‘a’  elements arc short and robust
with denticulate posterior margins and ‘d’ elements
form a symmetry-transition series thus equating
with the S series proposed by Klapper & Barrick
(1983).  Terminology of  Klapper & Barrick (1983)
is used herein as the faunas are not sufficiently
large  to  unequivocally  identify  the  elements
suggested by Jeppsson (1989).

Belodella resima (Philip,  1965)

Fig.  5M,  O,  P

Discussion.  See  Mawson,  Talent  &  Furey-Greig
(1995: 424—427) for synonymy. Following Klapper
& Barrick (1983) and Stauffer (1940), S elements
of B. resima may be differentiated from those of
B. devonica by the absence of longitudinal costae.

Specimens of Belodella resima originally des¬
cribed  from  Tyers,  Victoria  (Philip  1965),  were
from horizons dated as sulcatus and kindlei zones
(Mawson & Talent 1994b). Elsewhere in Australia,
elements of B.  resima have been reported and/
or  illustrated  from  the  Buchan  area,  Victoria
[dehiscens  to  serotinus  zones]  (Philip  1966b;
Mawson  1987b),  the  Broken  River  area,  N
Queensland  [pesavis  Zone  to  Late  varcus  Sub¬
zone]  (Telford  1975;  Mawson  1987a;  Mawson  &
Talent 1989; Sloan et al. 1995) and Attunga, NSW
[jmtulus to Late varcus zones] (Mawson & Talent
1994a).

Genus  Dvorakia  Klapper  &  Barrick,  1983
Type species. Dvorakia ebattertoni Klapper & Barrick,
1983.

Dvorakia sp.

Fig. 5N

Discussion.  As  the  element  illustrated  has  a

Table 2. Suggested stratigraphic allocation of David & Pittman’s (1899) and other limestone horizons in the
North Tamworth area in the context of stratigraphic and biochronologic information from the Attunga-
Tamworth-Nundle portion of the Tamworth Belt. Not included is the Sulcor Limestone (late Emsian), out¬
cropping in the Sulcor-Yarramanbully area, 4-10 km N of Attunga (for location sec inset. Fig. I); it is
inferred (Mawson & Talent, in prep.) to have been a major source of the limestone clasts in the Silver Gully
Formation. D&P=David & Pittman (1899). U of S=University of Sydney. M&T=Mawson & Talent, this report.
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Baldwin
Formation
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slightly  asymmetrical,  round to  triangular  cross
section, it is designated an Sb element. It closely
resembles  a  specimen  illustrated  by  Klapper  &
Barrick  (1983:  fig.  8J)  from  Salisbury,  Howard
County, Iowa, from the Middle varcus Subzone.

Family Acanthodontidae Lindstrdm, 1970

Genus Drepanodiis Pander, 1859

Type species. Drepanodiis arcuatus Miller, 1889.

Drepanodus sp.

Fig. 5C

Discussion. Although species of Drepanodus are
generally taken to be confined to the Ordovician
(Sweet  1988),  several  acostate,  long,  generally
robust, slightly reclined coniform elements occurr¬
ing in Devonian faunas have been referred to this
genus (eg. Philip 1966b; Telford 1975).

Genus Panderodus Ethington, 1959

Type species. Paltodus unicostatus Branson & Mehl,
1933.

Panderodus unicostatus (Branson & Mehl,
1933)

Fig. 5J

Discussion.  See  Simpson  &  Talent  (1995:  118-
119)  for  synonymy.  Various  reconstructions  of
this species are summarised in Smith et al. (1987),
for example those of Bergstrom & Sweet (1966),
Cooper (1975) and Barrick (1977).

Genus Neopanderodus Ziegler & Lindstrom,
1971

Type species. Neopanderodus perlineatus Ziegler &
Lindstrom, 1971.

Neopanderodus aequabilis Telford, 1975

Fig. 5K

Discussion.  See  Mawson  et  al.  (1995:  428)  for
synonymy. Mawson et al.  (1995: 428) suggested
that  the  multielement  reconstruction  of  the
Neopanderodus  may  be  analogous  to  that  of
Panderodus.  A  slender  element,  possibly  an  Sc
element (pi. 2, fig. 19), has a groove on the inner
lateral face running two-thirds the length of the
cone, with longitudinal, parallel striae covering the
area from the groove to the outer lateral margin,
and oblique striae covering the area from the inner
margin to the groove.

Neopanderodus sp.

Fig. 5L

Discussion.  One  neopanderodid  specimen  with
relatively coarse striations developed from the tip
of the cone to its base has not been assigned to
Neopanderodus aequabilis because of the nature of
the striations and lack of a lateral groove on the
cone.

Family  ICRIODONTIDAE  Muller  &  Muller,
1957

Genus Icriodus Branson & Mehl,  1938

Type species. Icriodus expansus Branson & Mehl, 1938.

Icriodus struvei Weddige, 1977

Fig.  5A,  B

Discussion.  See  Mawson  (1987a:  258)  for  syn¬
onymy.  This  narrow form of  /.  struvei  is  some¬
what similar to specimens of /. regularicrescens,
for example, those illustrated by Weddige (1977:
pi.  2,  figs  31-32).  The  latter,  however,  can  be
distinguished from /. struvei in having a platform

Fig. 4. A-D, Polygnathus linguiformis linguiformis Hinde 1897. A, upper view of AMF99074, x35, HQ 5. B,
upper view of AMF990975, x45,  HQ 6.  C,  D,  lateral  and upper views respectively of AMF990976, x60,
HQ 7 (loose). E, F, Polygnathus aequalis Klapper & Lane 1985. Lower and upper views respectively of
AMF990978,  x35,  HQ  2A.  G,  H,  Polygnathus  aequalis  Klapper  &  Lane  1985.  Lower  and  upper  views
respectively of AMF990979, x60, HQ I (loose). I, Polygnathus cooperi cooperi Klapper, 1971. Upper view of
AMF990977, HQ 5. J-M, Polygnathus cristatus Hinde 1879. J, enlargement showing asymmetry of basal pit
of AMF99083, x3(X), HQ 2A. K-M, lower, lateral and upper views respectively of AMF99083, x60, HQ 2A.
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that is narrower posteriorly. In Australia, /. struvei
occurs in horizons ranging in age from costatus
Zone  to  hemiansatus  Zone  (Mawson  &  Talent
1989).

Family  Prioniodontidiae  Bassler,  1925

Genus Prioniodina Bassler, 1925

Type species. Prioniodina subcurvata Bassler, 1925.

Prioniodina sp. A

Fig. 5F-1

Discussion.  Several  elements  with  similar  denti-
culation and occurring in a single fauna (sample
M&T-l  from  the  Moore  Creek  Limestone),  have
been  assigned  to  Prioniodina  sp.  A.  In  lateral
view,  the  slightly  damaged  prioniodellan  (Pa)
element is weakly arched in lateral view and has
tall,  closely  packed but  discrete  denticles,  round
in cross section and tilted towards the posterior.
The basal cavity is expanded in the anterior third
of  the  unit  and  extends  as  a  narrow  groove  to
the posterior.  The prioniodinan (?Pb)  clement  is
characteristically  twisted  with  the  basal  cavity
inverted  anteriorly.  It  is  far  less  angulate  than
the  prioniodinan  element  of  Pri.  subcurvata  as
illustrated  by  Huddle  (1968).  The  ?Sb  element
(longidensiform clement of Sparling 1981) and the
Sc element (ligonodinan element) have denticles
that  are  similarly  rounded  to  those  of  the  P
elements, but they are not as closely packed.

Family Spathognathodontidae Hass, 1959

Genus Tortodus Weddige, 1977

Type species. Tortodus kockelianus (Bischoff & Ziegler,
1957).

Tortodus  kockelianus  kockelianus
(Bischoff  &  Ziegler,  1957)

Figs  4L,  M;  3D,  E

Discussion.  Sec  Klapper  &  Johnson  (1980:  455)
for  basic  synonymy.  The  smooth,  platform-like
bulges on either side of the central row of denticles
distinguishes T. k. kockelianus from T. k. australis.
Despite damage to both specimens recovered from
horizon HQ-0, they arc readily identified as speci¬
mens  of  T.  k.  kockelianus  by  the  characteristic
platform bulges, the inward twist of the posterior
part  of  the  platform  and  the  accompanying
inclination  of  the  denticles.  The  incoming  of
T.  k.  kockelianus  marks  the  beginning  of  the
kockelianus Zone sensti stricto; ie. it extends into
the posl-kockelianus/pTe-hemiansatus interval that
remained after excision of the hemiansatus Zone.

Family  Polygnathidae Bassler,  1925

Genus Polygnathus Hinde, 1879

Type species. Polygnathus dubius Hinde, 1979.

Polygnathus  aequalis  Klapper  &  Lane,  1985

Fig.  3G,  H

Discussion.  See  Klapper  &  Lane  (1985:  930)
and  Bultynck  &  Martin  (1995:  19)  for  synonymy
of  the  species.  A  right  curved  specimen  of
P.  aequalis  was  recovered  from  sample  HQ  1
(loose)  in  the  Hospital  Quarry.  It  is  a  right-hand
form having anterior margins of equal height and
ridged  ornamentation  and  platform  dimensions
very  similar  to  those  of  the  specimen  figured
by  Klapper  &  Lane  (1985:  fig.  16.10)  and  the
specimen  figured  by  Bultynck  &  Martin  (1995:
pi.  8,  fig.  8).

Fig.  5.  A-E,  Polygnathus  xylus  xylus  Stauffer  1940.  A,  B,  upper  and  lower  views  respectively  of
AMF990984,  x90.  HQ  2A.  C,  upper  view  of  AMF990985,  x30,  HQ  4.  D,  E,  upper  and  lateral  views
respectively of AMF990986, x60 and x55 respectively, HQ 1 (loose). F, G, Polygnathus hemiansatus Bultynck
1987. Lateral and upper views respectively of AMF99082, x45, HQ 4. H, I, Polygnathus cf. ovatinodosus
Ziegler & Klapper 1976. Upper and lower views respectively of AMF990988, x35, HQ 2A. J, K, Polygnathus
sp. A. Lateral and upper views of AMF99091, x45, M&T 1. L, M, Tortodus kockelianus kockelianus (Bischoff
& Ziegler 1957). Lower and upper views respectively of AMF990980, x60, HQ 0. N, O, Polygnathus pennatus
Hinde 1879. Lateral and upper views respectively of AMF990990, x60, HQ 1 (loose).
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Polygnathus cooperi cooperi Klapper, 1971

Fig. 31

Discussion.  See  Mawson  et  al.  (1995:  431)  for
synonymy.  One  polygnathid  is  referred  to  P.  c.
cooperi because of its shallow depressions paral¬
leling  the  Carina,  the  gradual  rounding  of  the
posterior platform that forms a tongue, the short,
discrete  ridges  on  the  margins  of  the  platform
and  the  ridges  on  the  tongue  that  are  partly
interrupted as  a  continuation of  the carina.  It  is
generally agreed that the youngest specimens of
P. c. cooperi occur in the costatus Zone. Bultynck
& Hollard (1980) and Ziegler et al. (1976) recorded
this subspecies as occurring in horizons as old as
serotinus Zone.

Polygnathus cristatus Hinde, 1879

Fig.  3J-M

Discussion.  See  Klapper  &  Johnson  (1980:  452)
for synonymy. The leaf-like, nodose, arched plat¬
form  and  the  basal  pit  surrounded  by  slightly
asymmetrical  lips  that  extend  as  a  keel  both
posteriorly and anteriorly identify this as being a
specimen  of  P.  cristatus.  The  occurrence  of  this
species  in  the  HQ  2A  fauna  indicates  an  age
no  older  than  the  upper  half  of  the  hennanni
Zone  (late  Givetian),  but  possibly  as  young  as
the  middle  asymmetricus  Zone  (early  Frasnian)
(Higgins  &  Austin  1985;  Sweet  1988;  Barskov
et al. 1991).

Polygnathus hemiansatus Bultynck, 1987

Fig. 4F, G

Discussion.  See  Bultynck  (1987:  161)  for  basic
synonymy.  This  species  is  recognised  by  having
an  almost  straight  inner  platform  margin  con¬
trasting with the outer platform margin with its

pronounced  constriction  along  the  anterior
margin.  Bultynck et  al.  (1993)  proposed that the
definition  of  the  Eifelian-Givetian  boundary
should  be  based  on  the  entry  of  the  species
P.  hemiansatus  as  defined  by  them;  this  has
now  been  ratified  by  the  International  Union  of
Geological Sciences.

Polygnathus  linguiformis  linguiformis
Hinde, 1879

Fig.  3A-D

Discussion.  See  Mawson  et  al.  (1995:  432)  for
synonymy. Also known in the literature as Poly¬
gnathus linguiformis gamma morph (eg. Bultynck
1970),  this  polygnathid  is  a  long-ranging  form.
In Australia it is known from latest serotinus Zone
through to the Middle varcus Subzone (Mawson
& Talent 1989), but it could be expected from still
younger  horizons.  Higgins  &  Austin  (1985)  have
it  extending  from  the  costatus  Zone  through  to
the  Lower  asymmetricus  Zone;  Barskov  et  al.
(1991)  show  the  range  to  be  costatus  Zone  to
asymmetricus  Zone.  Klapper  (in  Ziegler  et  al.
1977)  gives  the  range  as  from  early  Middle
Devonian to early Upper Devonian {asymmetricus
Zone).

Polygnathus  linguiformis  klappcri
Clausen et al., 1979

Fig.  3E,  F

Discussion.  See  Olivieri  (1985:  303)  for  syn¬
onymy.  Originally  recognised  as  P.  linguiformis
epsilon  morph  (eg.  Klapper  in  Ziegler  1977),
Clausen  et  al.  (1979)  raised  this  form  to  sub¬
species  level.  Barskov  et  al.  (1991)  show  this
subspecies ranging from horizons dated as upper
ensensis  (=hemiansatus)  Zone  to  hennanni-

Fig. 6. A, B, Icriodus struvei Weddige 1977. Upper and lateral views respectively of AMF990989, x50, HQ 7.
C. Drepanodus sp. Lateral view of AMF99087, x60, HQ 2A. D, E, Torlodus kockelianus kocketiamis (Bischoff
& Ziegler 1957). Lower and upper views respectively of AMF990981, x60, HQ 0. F-l,  Prionindina sp. A.
F.  lateral  view  of  Pa  element.  x45,  AMF99092,  M&T  3.  G.  lateral  view  of  Sc  clement,  AMF99095,  x25,
M&T  3.  H,  lateral  view  of  ?Sb  element.  AMF99094,  x35,  M&T  3.  I,  lateral  view  of  ?Pb  element,
AMF99093, x35, M&T 3. J, Panderodus unicostatus (Branson & Mehl, 1933a). Lateral view of ?tortiform
element, AMF99IfX), x60, HQ 2A. K, Neopanderodus aequabilis Telford 1975. Lateral view of AMF99096,
x60,  HQ  5.  L,  Neopanderodus  sp.  Lateral  view  of  AMF99097,  x90,  HQ  5.  M,  O.  P,  Betodella  resima
(Philip  1965).  M.  lateral  view  of  Sc  element.  AMF99098,  x75,  HQ  2A.  O.  lateral  view  of  Sa  element,
AMF99099, x60, HQ 1. P, lateral view of Sa element, AMF99I01, x60, HQ 2. N, Dvorakia sp. Lateral view
of Sb element, AMF99102, x90, HQ 1 (loose).
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cristatus Zone. Klapper & Johnson (1980) indicate
this  form  to  be  present  in  the  Lowermost
asymmetricus Zone in Indiana.

Polygnathus cf. ovatinodosus
Ziegler  & Klapper,  1976

Fig. 4H, I

Discussion.  See  Klapper  &  Johnson  (1980;  453)
for basic synonymy of P. ovatinodosus. The speci¬
men from HQ 2A is compared to P. ovatinodosus
as  there  is  a  suggestion  of  the  outer  anterior
trough bowing  outwards,  a  feature  not  usual  in
P. ovatinodosus. It has, however, a relatively flat
platform,  the  typical  nodose  ornamentation  on
the  platform,  and a  short  rostrum;  the  platform
and  blade  are  of  equal  length  and  the  pit  is
located in the rostral area. These features identify
P.  ovatinodosus.  Barskov  et  al.  (1991)  and
Klapper & Johnson (1980) gave the range of this
species as Middle varcus Subzone to Lowermost
asymmetricus Zone.

Polygnathus pennatus Hinde, 1879

Fig.  4N,  O

Discussion.  See  Norris  et  al.  (1992:  78-79)  for
synonymy.  This  specimen has a  lanceolate  plat¬
form,  a  high  Carina  that  reaches  the  posterior
extremity  of  the  platform,  and  distinct  marginal
ridges,  typical  of  P.  pennatus.  Barskov  et  al.
(1991)  show  this  species  to  occur  only  in
horizons  of  Lowermost  symmetricus  to  Middle
asymmetricus  age.  Klapper  (in  Ziegler  1973)
noted the occurrence of this species in the upper
part  of  the  hennanni-cristatus  Zone  in  the
Rhenish Slate Mountains (Ziegler 1966).

Polygnathus  xylus  xylus  Stauffer,  1940

Fig.  4A-E

Discussion.  See  Sparling  (1995:  1137)  for  syn¬
onymy.  P.  xylus  xylus  differs  from P.  x.  ensensis
in  having  fewer  serrations  developed  along  the
anterior  part  of  the  platform  margins  slightly
posterior  of  the  geniculation  points.  In  some
specimens  of  P.  x.  xylus,  a  slight  serration  may
be  seen,  eg.  Fig.  4E.  The  latter  specimen  also
lacks  the  strong  downward  arching  of  the  plat¬
form posterior to the serrations, another feature
of  characteristic  of  P.  x.  ensensis.  P.  x.  xylus  is

known  to  occur  in  faunas  of  varcus  to  Lower
asymmetricus  age  (Barskov  et  al.  1991;  Sweet
1988).

Polygnathus sp. A.

Fig.  4J,  K

Discussion.  A  single  Pa  element  is  recorded
from  locality  M&T-l.  The  narrow,  slightly  curved
platform  is  highly  arched  for  its  size  and  is
ornamented  with  nodes  or  short  ridges  for  the
length  of  the  platform.  The  blade  is  high  and  is
equal  in  length  to  the  platform.  The  platform  is
a  little  too  asymmetrical  for  it  to  be  a  small
specimen of P. decorosus Stauffer.
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