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ABSTRACT. Graptolites from the Yass district of New South Wales include important material from: low
in the Black Bog Shale; from the Yarwood Siltstone Member; 2 levels high in the Black Bog Shale; 2
levels low in the Rosebank Shale; low in the Cowridge Siltstone; and in the lower part of the Elmside
Formation. The faunas from the lower 4 levels are late Ludlow (early Late Silurian), and the higher 4
levels are Hdoli (late Late Silurian).

Twenty-seven graptolite taxa, a considerable increase on previous records from Yass, have been
identified in the late Ludlow andffeloli of the district. These taxa enable the Ludldid®i boundary
to be identified some 20 m above the base of the Rosebank Shale (Booroo Ponds Group); our
stratigraphically highest collection from the Elmside Formation is latédo P, supporting the previous
placement of the base of the Devonian approximately midway through the Elmside Formation
(Barambogie Group). The following graptolite Biozones have been idenfifiaelcornutus, cornutus,
parultimus, boucekandtransgrediens Twenty Yass taxa are described, including the new species
Bohemograptus paracornutus, Pristiograptus shearsbyi, Neocucullograptus? yasseiszmitchelli
and the new subspecib®nograptus perneri elmsidenssdM. formosus jenkinsiThe following are
recorded from Australia for the first timBohemograptus praecornutisbanek, 1970Crinitograptus
operculatusMinch, 1938; andPristiograptus kolednikensiBfibyl, 1940. Dictyonemasp. cf.D.
sherrardaeRickardset al, 1995 and®. elegan8Bulman, 1928 are considered late evolutionary derivatives
of long-ranging dendroid specidsinograptus posthumus introverstckards & Wright, 1997 is
interpreted as a short-lived, late Ludlow offshoot of the long-ranigimg posthumug®ichter, 1875.
Bohemograptus praecornutissregarded as the ancestoBoparacornutustheB. cornutusevolutionary
plexus being recognised for the first time in Australia. Late formBristiograptus dubiugSuess,
1851) probably gave rise # shearsbyn.sp. andPristiograptus kolednikensigrobably arose in the
basal Pidoli from the late Ludlow?. fragmentaligBouwek, 1936). Some material described and discussed
by Brown & Sherrard (1952) is reinterpreted.

Bohemograptus paratenuissp. is proposed for material assigned by Urbanek (19B0}mhemicus
aff. tenuis(Boucek, 1936); this species is known only from Poland.
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(Late Silurian) graptolites of the Yass district, New South Wales, AustRdieords of the Australian Museum
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The Yass Silurian sequence of New South Wales has beeif
recognised as one of the most important developments of
the system in Australia (Jell & Talent, 1989). Among the

fossil groups abundantly represented in the Yass strata
conodonts and graptolites are the most important for
determining the age relationships of the strata; the conodont
faunas were described by Link & Druce (1972) but the

graptolites have been, by comparison, poorly known. In

this paper we identify the graptolite faunas from a number
of stratigraphic levels in the Yass sequence, and determing
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the ages and evolutionary relationships of the faunas.
The early explorer-geologist Strzelecki (1845) was the
first to note the occurrence in the Yass district of strata we
now recognise as Silurian. Graptolites from the Yass Silurian
were first noted by the local schoolteacher, John Mitchell
(1886, 1888: from “Bowning Beds, Bowning” and “Bell
[sic] Vale™). The first brief graptolite description (as “allied
to M. dubius) and illustration were by T.S. Hall (1903:
Bowning Series, Belle Vale). Although “Belle Vale” is still
a well-known property on the Black Range Road in the
Yass district (Fig. 1) iese reports are of historic interest
only as the locality and material are not recognisable from
published data. A.J. Shearsby, a local photographer and

keen amateur geologist, noted in 1%h2 graptolites 1<%

Monograptugq?) andDendrograptugrom strata identified
by him as the “Barrandella shales”.

The stratigraphic terminology for the Silurian strata of
the area has evolved considerably from the pioneering
descriptions by Shearsby (1912) and Brown (1941), to the
current stratigraphic terminology proposed by Link (1970),
followed by Link & Druce (1972) in their seminal studies
of conodonts from the Yass Silurian, and finally modified
by Cramsieet al (1978).

Sherrard & Keble (1937) described Ordovician and
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Silurian graptolites from the Yass area. Surprisingly (in view

of the abundant graptolites at other levels in the Yass Silurigfigyre 1. Locality map for the Yass district. Geological details
sequence) the Silurian graptolites they described wern be obtained from Link & Druce (1972). The 3 and 4 digit
Pridoli forms from near “Silverdale” NNW of Yass (Fig. numbers adjacent to short lines along the figure margins indicate

1), under the names bfonograptus flemingi{Salter),M.

the metric grid for the Yass 8628-S 50 000 map sheet.

Table 1 A comparison of previously identified graptolites from the Yass district, and present identifications of Yass graptolites.

Sherrard & Keble, Brown & Sherrard, Jaeger, 1967 Packham, 1968 this paper
1937 1952
M. bohemicus M. bohemicgsibsp. B Bohemograptus

M. cf. nilssoni M. nilssoni Linograptus p. posthumus
M. roemeri M. bohemicus
M. crinitus M. scanicugroup

M. cf. tumescens M. dubiwgroup

M. flemingii M. salweyi M. bouceki

M. cf. vomerinus M. transgrediens

M. cf. nilssoni

M. bohemicusubsp. A

M. formosus

paracornutusn.sp.
L. p. posthumus

L. p. introversus

B. paracornutnsp.
2. p. posthumus
M. parultimus

M. bouceki

M. transgrediens

M. cf. ultimus

B. praecornutus

M. formosus M. formosus
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cf. tumescensvood,M. cf. vomerinugNicholson) M. sp. Despite the above record of graptolite research, the
cf. M. nilssoni(Barrande) an@®ictyonemasp. Yass sequence of Silurian graptolites has remained poorly
A more significant step in the study of the graptolites oknown by world standards; in particular, the supposed
the Yass district was made by Brown & Sherrard (1952),Monograptus bohemicti$auna from the topmost beds
who first drew attention to the existence of what ha®f the Black Bog Shale has remained essentially
traditionally been known as th&fbnograptus bohemiclis unstudied for almost 45 years.
fauna at Yass. Subsequent work on thisifemicusfauna Our stratigraphically lowest specimens are from the
(now best known from Rainbow Hill) has been limited to aBlack Bog Shale, although Shearsby (1912), Jaeger (1967)
few preliminary comments by Jaeger (1967), which arand Cramsiet al (1978) reported material from lower in
discussed as appropriate in the taxonomic section of thike sequence. We have made new graptolite collections from
paper. Brown & Sherrard described tHimhemicusfauna  most of the important localities mentioned by the above
under the names dflonograptus bohemicuBarrande, workers, as well as other localities, and now have 27
185Q M. nilssoni, M. crinitusVood,M. roemeri(Barrande) graptolite taxa from the area, spanning the Lud|diddti
and Dictyonemasp. We have restudied their illustratedinterval. This work has significantly extended the faunal
“bohemicu$ material and conclude that it is (1) Bt b.  diversity previously noted from most localities; some newly
bohemicudutB. b. tenuigBowek, 1936), and (2) possibly recorded taxa are surprisingly common in our collections.
is not from Rainbow Hill but from exposures of a slightly
different level (B, probably just below our level 2: see Fig. Materials and method
2) high in the Black Bog Shale, possibly along strike towards
the Yass River (Fig. 1). Some of Brown & Sherrard'syaterial cited and figured in this study is deposited in
!Ilustrg_tedg_raptolltes are re-_|IIustrated in Fig. 11 and re-tpe Australian Museum; a supplementary collection is
identified in Table 1 herein. Brown & Sherrard alsopg|q for comparative purposes in the Sedgwick Museum,
restudied the “Silverdale” fauna, from which they pepartment of Earth Sciences, University of Cambridge.
determined and describefonograptus salweyi «aMF” are Australian Museum numbers and “SM X.”
(Hopkinson), M. sp. cf. M. tumescensVood and are Sedgwick Museum. Material reported by Jaeger
Dictyonema _ (1967) has not been available for study, but it may be in
Both Jaeger (1967) and Packham (1968) studiethe Humboldt Museum fiir Naturkunde, Berlin. However,
graptolites from levels other thar) thos_g studied by Browgith the exception oMonograptus formosusie have
& Sherrard (1952). Packham identifiddonograptus  ampje duplicate collections. Most taxa plotted on Fig. 2

formosusBoucek, 1931b anlonograptusc. M. ultimus 56 here both illustrated and described, but a few are
Perner, 1899 from the Rosebank Shale at the junction ?ﬁerely illustrated. Elmside Formation specimens

the (then) Hume Highway and Derringullen Creek, abovgjescribed by Jenkins (1982) have not been redescribed
the unit now known as the Rainbow Hill Marl Member of o1 except foM. formosus jenkinsn.subsp. (M.

the Rosebank Shale (Link & Druce, 1972), and considereghrmosusof Jenkins),M. transgrediensand M. hornyi
this fauna basalfdoli, with which we concur. (=M. cf. angustiden®f Jenkins).

Jaeger (1967) commented briefly on graptolites from Tne graptolites are preserved in a variety of rock types
three levels in the Yass sequence. Firstly, he studied th&,1, fine mudrock and shale to medium sandstones.
graptolite fauna previously studied by Sherrard & Kebleytien they are in full relief. There is some slight tectonic
(1937) from the lower part of the Cowridge Siltstone at thgjeformation at some localities, and is indicated as
locality known as “Silverdale” (Fig. 1), which is close t0 555r0priate on the illustrations; not all specimens from
our Ipcallty W834. He _showed that these former_ worker§ny one locality appear to be affected in the same way.
had incorrectly identifiedMonograptus boucekPfibyl, — There is some soft sediment deformation, especially of
1940 asMonograptus salweyirom this locality; he also  qre slender species. However, in general the material
recordedvVlonograptus transgredierierner, 1899 from his 5 excellently preserved and more or less undeformed.
“Silverdale” material, and considered the fauna tofdoH.  The taxonomy is that recently used by Rickaedsal
Secondly, helldentlflekyr,lonograptusforrposuamd ‘M. sp. (1995), Rickards & Wright (1997) and Kore®&
of the M. dubiusgroup” from Packham’s (1968) locality, Sujarkova (1997). Measurements of thecal spacing are
and the latter also from the locality near the Good HOPgiyen in the manner devised by Packham (1962), which
road (see Brown & Sherrard, 1952, fig. 1). Thirdly, he madge prefer to Howe’s (1983) 2TRD technique: the latter
interesting preliminary comments on the bohemograptidge find less readable and more difficult to compare
from below the Rainbow Hill Marl, from an unspecified quickly with older methods of measuremettis the

locality. With regard to his collections from Yass (andgjistance from the sicular aperture to the most distal
Quarry Creek, cited by Jaeger, 1991), recent mformatlogxtremity of the first theca.

suggests that these collections may be in the Humboldt
Museum in Berlin.

The most recent advance in the study of Yass Silurian
graptolites was by Jenkins (1982) who described a latest
Pridoli fauna from the lower part of the ElImside Formation.
Some Elmside material illustrated by Jenkins (1982) is
refigured here in Fig. 12.
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Figure 2. Ranges of identified graptolites plotted against lithostratigraphy and proposed biostratigraphy and
chronostratigraphy. EImside Formation occurrences are partly after Jenkins (1982). The symbols indicating numbers
of specimens are approximately: R, 1-10; O, 15-50; C, 50 to several hundreds; and A, thousands. The symbol B
indicates the level of Brown & Sherrard’s collections; only single slabs are in their collections, so abundances are
unknown.
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Systematic palaeontology from Ludlow, prepraecornutusBiozone; and AMF
- 103037-44 from locality W171, Rosebank Shaléd®ti,
ClassGraptolithina Bronn, 1849 parultimus Biozone, ?AMF 44611 (Brown & Sherrard,
OrderDendroidea Nicholson, 1872 1952, pl. VI, fig. e).
Family Dendrograptidae Roemer, in Frech, 1897 Description. Thecae with pronounced dorsal apertural
process occupying fully half of the dorsoventral width of
DendrograptusJ. Hall, 1858 0.80—0.95 mm and directed ventrally. Autothecal spacing

. : . . about 20 in 10 mm. Bithecae not detected. Lateral stipe
Type species Graptolithus hallianusProut, 1851; width about 0.30—-0.40 mm.

subsequently designated by J. Hall (1862).

Remarks. This is the first possible record of thleerrardae
Dendrograptussp. group in the Fdoli, as the two previously known Ludlow
. occurrences are in thalssoni Biozone (Rickard=t al,
Fig. 3A 1995) and thanexspectatus-kozlowsiBiozone (Rickards

Material . A single specimen AMF 92368, from locality & Wright, 1997). The Yass material is close to the type

W830, praecornutusBiozone, late Ludlow, Black Bog subspecies in thecal spacing and dorsoventral stipe width,
Shale. ' ' but we have no data on dissepimental spacing and stipe

spacing, and no information on dissepiment type.
Description. The single fragment is a little over 7 mm long, Dictyonema s. mumbilendfickards & Wright (1997: 215
with five branching divisions of typicaDendrograptus 216) from the late Ludlovinexspectatus/kozlowsKavel
style. Autothecae are seen in one part and have a spacingfthe Wellington district (and here reported from
20 in 10 mm. Dorsoventral stipe width is about 0.40 mmBarrandella Shale Member of the Silverdale Formation [Fig.
assuming the lowest stipe is in true profile. Lateral stip&] at Yass) is a more slender form with a higher thecal
width is 0.15-0.40 mm, declining distally, suggesting thaspacing which may represent an offshoot of the main
this portion of stipe is towards the extremity of thelineage.

rhabdosome.

Remarks. Dendrograptuss a rare genus in the Silurian Dictyonema elegan8ulman, 1928
of NSW and only one specimen has been found in the

Yass district. Rickards & Wright (1997) recorded five Figs. 3C,D

unidentifiable fragments from the Barnby Hilghale; ,

from the Quarry Creek region Rickares al. (1995) 1928  Dictyonema elegansp. Bulman, p. 52, text-
recorded sparse, specifically unidentifiable fragments in th _fig. 26; pl. 6, figs. 2-3. _
Wenlock and others, possibly conspecific with the Wenlock 984 Dictyonema (Dictyonema) elegaBsiman;
form, at two levels in the early Ludlow. It was suggested igg% Dic'ltqoar]:tér‘r)]ﬁgli, glr%BldI&g;ﬁ 21_942'8_ Rickards
the latter paper that the fragmentary nature of th e); al 29 f? s 14C D' '
rhabdosome, which is no less robust than other well 7 5 P 22, TNGS. -

preserved dendroids occurring with them, may indicate a chg(\)/\r}ﬁg;]? (i)legzlaznllsgggagclzzg Rickards

longer and more turbulent preservational history or, perhapgq gg7 Dictyonemacf. elegansBulman, 1928:

a more distant, further inshore, provenance. Rickards & Wright, p. 214, fig. 5D.
1997 Dictyonema ?elegarBulman, 1928; Rickards
Dictyonemald. Hall, 1851 & Wright, p. 214, fig. 6B.

Type species Gorgonia retiformisJ. Hall, 1843; sub- Material. Upper beds of Black Bog Shale, late Ludlow:
sequently designated by Miller (1889). AMF 92366 from locality W830praecornutusBiozone;
AMF 102899 from W83 1gornutusBiozone. One specimen
Dictyonemasp. cf.D. sherrardae sherrardae (AMF 102890) from locality W430, latefRioli; Elmside
Rickardset al, 1995 Formation, Black Range Road.

Fig. 3B Description. Lateral stipe widths up to 0.25-0.30 mm and
' dorsoventral stipe widths 0.44-0.55 mm, including
21952 Dictyonemasp.; Brown & Sherrard, p. 133, pl. pronounced ventral processes. No obvious dorsal apertural

VIII, fig. e. processes. Interstipe spaces up to 0.40-0.60 mm. Stipe
cf. 1995 Dictyonema sherrardae sherrard&ckardset spacing approximately 20 in 10 mm, but the fragments do
al., p. 20, figs. 11A-C, 12D,E, 13A,B. not allow a good measurement of dissepimental spacing. It

is posdble that the ventral apertural processes become spinose
Material. A small number of fragmentary specimensdistally (see Fig. 3C) but these may, in fact, be slender
including: AMF 92369 from locality W69, Black Bog Shale dissepiments. Autothecal spacing about 30 in 10 mm.
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Figure 3. A, Dendrograptussp., AMF 92368, W830, Black Bog ShapraecornutusBiozone.B, Dictyonemasp. cf.D. sherrardae
sherrardaeRickardset al, 1995, AMF 92369, W69, Black Bog Shale, Derringullen Cr€gk, Dictyonema eleganBulman, 1928;
respectively AMF 102890, W430, Elmside Formatimansgrediendgiozone; and AMF 92366, W830, Black Bog Shal@ecornutus
Biozone.E,F, Pristiograptus kolednikensR¥ibyl, 1940, respectively AMF 92353-54, probably W171, Rosebank Shale, near crossing
of Hume Highway and Derringullen Cree®&-I, Pristiograptus dubiusSuess, 1851, respectively AMF 92359, AMF 92356, AMF
92360, W830, Black Bog ShalpraecornutusBiozone.J—P, Pristiograptus shearsbyi.sp., respectively AMF 92358, W830, Black
Bog ShalepraecornutusBiozone; AMF 92385, W833, base of Cowridge Siltstone; AMF 92345, W827, RosebankpBinalémus
Biozone; AMF 92395, holotype AMF 92392 and AMF 92394, W834, Cowridge SiltstmneekiBiozone; AMF 92344, W827,
Rosebank ShalgarultimusBiozone.Q-S,U Monograptus parultimugaeger, 1975; respectively AMF 102894, W171, Rosebank
ShaleparultimusBiozone; AMF 92361, W171, Rosebank ShabrultimusBiozone; AMF 92383, W171, Rosebank Shpkrultimus
Biozone; AMF 92349, W827, Rosebank ShalaxultimusBiozone.T, Monograptus transgredierRerner, 1899, AMF 92393, W834,
Cowridge SiltstoneboucekiBiozone. Scale bars 1 mm.
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Remarks. Bulman (1928) recorded the species from thelorsoventral width (2.20 mm maximum compared with 2.2—
late Wenlock and Rickards al (1995) extended its range 2.8 mm). All previous descriptions & fragmentalis
into the Ludlow filssoniBiozone). There seemed to be confirm its high dorsoventral width. Jaeger K¥iz et al.,
more variation in the specimens recorded by Rickards &986) was of the opinion that the early growth stagés of
Wright (1997) from the Barnby Hills Shaleéxspectatus— fragmentalis(and, presumably, very similar forms such as
kozlowskiiBiozone, late Ludlow) and, in addition .  P. kolednikens)swere very difficult to distinguish frorR.
elegansthey recorde®. cf. elegansandD. ?elegansThe  dubius Whilst there is some truth in this, especially when
last we now feel more confident in placing with thethe proximal end shows a slight ventral curvature, it seems
specimens db. elegan®f the Barnby Hills Shale: it should to us that not only is the proximal end more commonly
be noted that the autothecal spacing of these specimens gahight, but that the angle of thecal inclination of the early
20 in 10 mm) contrasts with Bulman'’s originals and withthecae is higher if. kolednikensisand P. fragmentalis
the Quarry Creek specimens (both 25 in 10 mm) as well gsontrast, for example, Figs. 3E,F and Figs. 3G-I herein;
with the present material (30 in 10 mm). Thus there is nand see Korén& Sujarkova, 1997, text-fig. 7). Further
linear decrease in thecal size from the Wenlock to the lambmment on the evolution & kolednikensiss given in
Pridoli, soD. eleganspresently has little biostratigraphic the evolution section. The specimen AMF 92365 is shown
utility in the Late Silurian. The form described Bscf.  as Fig. 4A for direct comparison wittd. transgrediens
elegansfrom the Barnby Hills Shale (Rickards & Wright, (Perner, 1899; Figs. 4B—E herein).

1997) may yet prove to be a new species smaller than, but This is the first report of this species from Australia.
closely related toD. eleganBulman.

Pristiograptus dubiugSuess, 1851)
OrderGraptoloidea Lapworth, 1875 .
ptofol pw Figs. 3Gl
Family Monograptidae Lapworth, 1873
1850  Graptolithus colonu®arr.; Barrande, p. 43, pl.

PristiograptusJaekel, 1889 2, fig. 5.
) o 1851  Graptolithus dubiusSuess, p. 115, pl. 9, figs.
Type speciesPristiograptus frequendaekel, 1889, by 5a,b.
original designation. 1943  Pristiograptus dubius dubiuSuess, 1851);
~ Pribyl, p. 3, pl. 1, figs. 4-6.
Pristiograptus kolednikensi$tibyl, 1940 1958  Pristiograptus dubiugSuess); Urbanek, p. 83—

87, text-fig. 57; pl. 5, figs. 1, 2; text-pl. 7.
Figs. 3E,F, 4A, 13F 1986  Pristiograptus dubiugSuess); Korenp. 119—

122, pl. XXIX=XXX, text-figs. 27-29.
1940  Monograptus (Pristiograptus) kolednikensis

Pribyl, p. 70, text-figs. 1-8. Material . Figured specimens (AMF 92356, 92359, 92360)

1943  Pristiograptus kolednikensiibyl, 1940; all from locality W830 praecornutusBiozone, Black Bog
Pribyl, p. 20-21; text-figs. 21,J; text-figs. Shale, late Ludlow; other specimens from the same locality
3L,M. are AMF 103045-52, SM X.28024-28.

Material . Figured specimens AMF 92353-54 (formerly Remarks. Although fitting previous descriptions fairly
numbered University of Wollongong F1872), AMF 92365closely, this material exhibits some variation in sicular
(formerly University of Wollongong F886) and numerouslength from 1.40-1.88 mm. The position of the apex remains
other specimens (AMF 103090-94, AMF 103102, SMhe same—midway between the apertures of th 1 and th
X.28018-22, SM X.28056-57) from localities W171, 8272—and in consequence the thecal spacing of the early thecae
and 828 parultimusBiozone (Pidoli), Rosebank Shale.  on those rhabdosomes with a shorter sicula is higher (15 in
10 mm compared with the more usual 12 in 10 mm; see,
Diagnosis Pristiograptuswith sicula 2.00-2.20 mm long, for example, Figs. 3G,I).
apex at level of th 2 aperture; rhabdosome more or less In general,P. dubiushas been rarely illustrated or
straight; dorsoventral width 0.70—0.90 mm at level of th 1described from stratigraphic levels towards the end of
to 1.12-1.72 mm at th 10 and up to 2.20 mm most distallyits long range (early Wenlock tdéoli); for example, it
thecal spacing 11-12 in 10 mm proximally to 9-10 in 1Qvas recorded from as high as th&imus Biozone
mm distally; thecal overlap around ¥2; thecal inclination(Ptidoli) by Koreh& Sujarkova (1997) but was neither
20-30°; thecal aperture of th 1 sometimes slightly roundedigured nor described. Bearing in mind tiatdubiusis
but no other apertural modifications seEn=1.04—1.10 one of the longest-ranging lineages (ranging through
approximately 18 Ma) it would be useful to document
Remarks. These specimens are clearly very close téts occurrences carefully. Our material shows a rather
Pristiograptus fragmentali¢Boucek, 1936) especially as more pronounced dorsal sicular tongue (Figs. 3G-I) than
recently redescribed by Kore& Sujarkova (1997) from do stratigraphically lower forms & dubius but we have
the late Ludlow of south Tien Shan. They differ only inno way of knowing whether this is a general feature of
having a smallez value and in having lower distal stratigraphically high forms.
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Pristiograptus shearsbyi.sp. high as thalltimusBiozone andP. ex gr.dubiusfrom a
little higher fumultuosusBiozone: they are not described
Figs. 3J-P, 11A,B, 13B,E or figured herein).

Other slender pristiograptids of tdebiusgroup occur
Material . HoLOTYPE AMF 92392, locality W834, from the late Llandovery to the middle Ludlow. Usually
Cowridge Siltstone, Barambogie CrebkucekiBiozone, they are of short duration, repeatedly arising from the stem
Ptidoli; specimen in three dimensionaRRTYPES. AMF  lineage ofP. dubius and are difficult to distinguish one
92385, locality W835, Rosebank Shale; AMF 92344—45from another in view of the few available biocharacters.
locality W827 parultimusBiozone, Rosebank Shale; AMF Pristiograptus shearsbyi.sp. differs from earlier slender
92394-95, locality W834boucekiBiozone, Cowridge pristiograptids, however, in having a pronounced dorsal
Siltstone. Rare at locality W830, Black Bog Shale (AMFtongue to the sidar aperture, a feature which affects
92358), Ludlow. Numerous Ydoli specimens from many graptoloid lineages in the late Ludlow arietiBli.
localities W171, W827, W828, W835, Rosebank ShaleThe more robusP. dubius(Figs. 3G-I) is similarly
W832, W833, W834 from the Cowridge Siltstone (AMF affected at this stratigraphic level. In lacking thickening
102956—60, 103004-12, 103017-18, 103023-25, 10309%+ the base of the interthecal septum, this species is
101, 103103, SM X.27111-12, SM X.28029-31, SMdistinct fromPseudomonoclimacis
X.28041-48); and from the Elmside Formation, locality
W430 (AMF 102926, AMF 103053).
MonograptusGeinitz, 1852

Etymology. After A.J. Shearsby, photographer and pioneer
geologist in Yass. Type species Lomatoceras priodorBronn, 1835;

subsequently designated by Bassler (1915).
Diagnosis Straight, thinPristiograptusrhabdosomes, up
to 12 mm long and with a maximum dorsoventral widthRemarks. In this paper we follow the taxonomy of Kofen
(flattened) of 0.85 mm; proximal dorsoventral width 0.40-& Sujarkova (1997, p. 66—67) in using a broadly-conceived
0.55 mm; sicula 1.20-1.65 mm, apex reaching midwaonograptus arguing that recognition of genera such as
between apertures of th 1 and tii21.2-1.4; thecal overlap Istrograptus Tsegelnjuk, 1988ScalograptusTsegelnjuk,
about ¥3; thecal inclination 10-30°; proximal thecal spacing 976 and\eocolonograptutJrbanek, 1997 is premature:
11-12 in 10 mm; distal thecal spacing 9—-10 in 10 mm; th & better understanding of the evolutionary lineages is
very rarely shows a slight rounding of the aperture; siculaecessary before these taxa can be accepted. Although some
with short but pronounced dorsal tongue. monograptids may have arisen from a pristiograptid stock,

there has been no serious suggestion that they should be
Description. The proximal end is mostly quite straight, butreferred to a taxon such aBristiograptus.
a minority of specimens shows a very gentle ventral Brown & Sherrard (1952) illustrated taxa attributed to
curvature (e.g., Figs. 3J,N,0). Occasionally, as in Fig. 3KMonograptus bohemicyBarrande, 1850) from portion 15,
the apex of the sicula reaches to the level of the aperture parish of Hume; this specific identification has, hitherto,
th 2, and it may be that the difficult-to-see prosicula usuallyemained unchallenged. To date, only Jaeger (1967) has
reaches that level. The thecal overlap seems to vary slighitpmmented again on these monograptids; he believed there
from just under % (e.g., Fi@J) to almost exactly ¥2 (Fig. were two subspecies donograptus bohemicusresent
3N). The rounding seen rarely on th 1 is no more than th@irough what is essentially the upper section of the Black
commonly seen iR. dubiusand all the thecae are essentiallyBog Shale covered by our localities W830 to W831. Here
pristiograptid in natureThere is a very slight geniculum we distinguish three species-level taxa of curved,
identifiable in some specimens (Fig. 3P) though not to theohemicustype graptoloids, which we identify as
extent seen ifPseudomonoclimaciglikhajlova, 1975. Bohemograptus tenuis, B. paracornutnsp. andB.

praecornutusUrbanek, 1970. N@&. b. bohemicus sensu
Remarks. This is the first record of a slim pristiograptid stricto has been confirmed from Yass as yet, although an
from the Yass region in late Ludlow andiéoli strata; ample thickness of the Black Bog Shale exists below our
Jaeger (1967) referredpastiograptids of thdubiusgroup  locality W830. Further, theM. bohemicusillustrated by
from the Rosebank Shale, but not from the Cowridg&8rown & Sherrard (1952, see locality map fig. 1) is from
Siltstone where we have found them commonly wWith just below our localities W832 and W833 on “Tulla Park”,
boucekiand M. transgredienson Barambogie Creek. despite the fact that they did have Rainbow Hill material
Similarly the slendeCrinitograptusandNeocucullograptus collected by Gordon Packham (pers. comm., GHP). The
from localities W171, W827 and W828, which wesdribe  material illustrated by Brown & Sherrard (1952, fig. 2d; pl.
below, have not been previously reported from thes¥Illl, fig. d) asM. bohemicuss actuallyM. b. tenuis(Fig.
localities, although they also occur wRhshearsbyn.sp.  12B). Our re-identifications of the names they assigned to
Koren' & Sujarkova (1997) recorded dubiusfrom as  the illustrated graptolites are given in Table 1.
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Monograptus parultimusJaeger, 1975 Monograptus transgredien®erner, 189%ensu lato
Figs. 3Q-S,U Figs. 3T, 4B-E, 11C, 13A

1968  Monograptussp., cf.Monograptus ultimus 1899  Monograptus transgredierBRerner, p. 13, pl.

Perner; Packham, p. 219-220; pl. 11, figs. 17, fig. 24.

1-3, 5, 6. 1940 M. (Pristiograptus) transgredierRerner;
1975  Monograptus parultimudaeger, p. 119-125, Pribyl, p. 68—69.

text-fig. 44; pl. 2, figs. 4, 8. 1943  Pristiograptus transgredienBerner; Bbyl, p.
1986  Monograptus parultimudaeger, 1975; Jaeger 30-31; pl. 2, fig. 7; pl. 3, fig. 7.

in Kfiz et al., p. 318-321, text-figs. 29-34; 1964 M. transgrediengPerner); Teller, p. 52, pl. 2,

pl. 1, figs. 1, 2, 5, 8, 9; pl. 2, figs. 3-6, 23, fig. 3; pl. 3, figs. 1-4; pl. 7, figs. 8-12.

24; pl. 4, fig. 12. 1982  Monograptus transgredierBerner 1899;
1988  Ludensograptus parultimuSaeger, 1975); Jenkins, p. 171, fig. 3M, N(?).

Tsegelnjuk, p. 82, fig. 5. ?1982 Monograptus transgrediens. praecipuus
1990 Pseudomonoclimacis parultim@3aeger, 1975); Pribyl, 1940; Jenkins, p. 171, figs. 3G,H.

Lenz, p. 1081, figs. J-L. 1984  Monograptus transgrediens transgrediens
1992  Monograptus parultimudaeger, 1975; Perner, 1899; Porebska, p. 141-144, figs.

Rickards & Banks, p. 10-11, fig. 1B; pl. 13, 1-9.

1B. 1986  Monograptus transgredierRerner; Koref p.
1997  Monograptus parultimusaeger; Koren& 115-116, text-figs. 1-6, 25; pl. 27, figs. 1-

Sujarkova, p. 78-79, text-figs. 12A-Y; pl. 6; pl. 28, figs. 1-5.

4, figs. 5-12; pl. 5, figs. 1-7. 1986  Monograptus transgredierRerner, 1899;
[Further references were given by JaegerK{iz et al, ﬁg%ﬁf”pl'( szgsal'ig ' 372 613.2;’ tzexftiélsgsiz
1986) and Rickards & Banks (1992)] 16, 17, 19, 22, 25.
Material . Fairly common at Bdoli localities W171, W827 1990 Pr|Fs)t.|<i%r8alp,t;,:§st.r?Dn_s|g.red|ens{Perner), Lenz,
UniVerSity of Wollongong F 520], AMF 92383—84, AMF Koren’ & Sujarkova’ p 81_83’ text_figs_
102894, AMF 103076, SM X.28023, SM X.28049), 15A-P; pl. 6, figs. 3-9.
parultimusBiozone, Rosebank Shale; rare @tBli locality 1997 Istrograptus transgrediens transgredidiferner,
W835, possibly in Fdoli localities W832—-3 (AMF 103019- 1899); Teller, p. 76—77; pl. 2, figs. 1-11.

22), postparultimusBiozone, all low in Cowridge Siltstone.

Material . Common at locality W834 (AMF 92387, AMF
Diagnosis Monograptuswith rhabdosomes usually less 92389, AMF 92390, AMF 92391, AMF 92393), low in
than 10 mm long and with a maximum dorsoventral widtiCowridge Siltstone, Barambogie CrebkucekiBiozone,
of about 1.30 mm at that length; proximal end and sicul®&fidoli; and a few specimens from W430 (AMF 102927a,
often with slight ventral curvature; sicula with dorsal tongueAMF 102939-47, AMF 102966-68, SM X.27094-100),
and virgella often directed at 45° to the rhabdosomal axi€lmside Formation, Black Range Roadansgrediens
thecal apertures undulating, with slight elevationsBiozone, Pidoli.
especially th 1-th 3, thereafter declining somewhat, and
often with thickened rims; thecal spacing proximally 11-Diagnosis Monograptuswith proximal end usually with
13 in 10 mm; distal thecal spacing 9—-11 in 10 mm; thecallight ventral curvature, and rounding of the thecal apertures
overlap <¥%; slight geniculum; base of interthecal septunfraised lappets) visible sometimes even on th 7, though more
often thickened;*=1.1-1.5; sicula 1.70-1.90 mm; commonly on th 1 to th 5; sicula with slight ventral
dorsoventral width at th 1, 0.60—0.80 mm; dorsoventraturvature, dorsal tongue, a length of 1.60-1.90 &w,3—
width at th 10, 1.00-1.40 mm. 1.5, and an apex which reaches to the level of between the

apertures of th 1, and th 2 (though with the prosicula not
Remarks. Our material is very close to the type materialoften visible); proximal thecal spacing 10-13 in 10 mm,
from Kosov Quarry (Jaegén KFtiz et al, 1986), but is a distally about 10 in 10 mm; dorsoventral width atth 1 0.70—
little different in dimensions from the specimens describe@.80 (in three dimensions) and distally 1.30—1.50 mm (three
recently from south Tien Shan (KofeSujarkova, 1997) dimensional specimens). Rhabdosomes in the Elmside
which are slightly wider and have a higt®ewralue. The Formation reaching a length of 30 mm and a dorsoventral
Yass specimens are also close to the Tasmanian specimevidth of 1.80 mm.
described by Rickards & Banks (1992), differing only in
having slightly more of a geniculum as, indeed, does thRemarks. The type material was redescribed by Jadger (
type material; this is almost certainly a reflection ofKtiz et al, 1986) and our material is close to that except in
preservational differences. Sherwin (1979, p. 161) stateloeing shorter and hence less robust; Jaggéti(z et al,
that the taxon identified by Packham (1968ylasf. ultimus ~ 1986) recorded a maximum length of 100 mm and a
was believed to bkl. tomczyki maximum width of 3 mm. Although Koréi Sujarkova
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Figure 4. A, Pristiograptus kolednikensiibyl, 1940, AMF 92365, W171, Rosebank ShakxultimusBiozone, for direct comparison
with M. transgrediengdB-E). B—E, Monograptus transgredienBerner, 1899, respectively AMF 92389, AMF 92391, AMF 92387,
AMF 92390, W834, Cowridge SiltstonbpucekiBiozone.F—I, Monograptus pridoliensi®¥ibyl, 1981; respectively AMF 92352,
AMF 92347, AMF 92351, AMF 92350, W827, Rosebank ShzaeultimusBiozone.J, ?Monograptus pridoliensiBribyl, 1981, AMF
92355, W171, Rosebank ShabarultimusBiozone K—N, Monograptus boucelgfibyl, 1940, respectively, after Jaeger (1967, pl. 14,
fig. A), AMF 92388, 92386, 92386b, W834, Cowridge SiltstdmajcekiBiozone.O, Monograptussp. indet, AMF 102889, W834,
Cowridge SiltstonehoucekiBiozone P—R, Crinitograptus operculatugMiinch, 1938) respectively AMF 102891, AMF 102892, W171,
Rosebank ShalparultimusBiozone; and AMF 92342, W828, Rosebank Shade,lltimusBiozone .S, T, Neocucullograptus? mitchelli
n.sp., holotype AMF 102895, W171, Rosebank ShadeultimusBiozone.U-W, Neocucullograptus? yassensisp., respectively
AMF 92346, AMF 92344, holotype AMF 92343, W828, Rosebank ShaleitimusBiozone.X, Bohemograptus bohemicus tenuis
(Bowcek, 1936), AMF 92339, W830, Black Bog ShalegecornutusBiozone. Scale bars 1 mm.
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(1997) commented on Jaegeria Ktiz et al., 1986) proximally 0.65-0.80 mm; at th 10 is 1.40-1.70 mm and
redescription of Perner’s types, they did not refer to Jaegersost distally is 2.00 mm.
topotype material in their synonymy: the dimensions and
form of their southern Tien Shan specimens are, howevdRemarks. Our material so closely resembles that described
very close to the Bohemian types. healue is less in the by Rickards & Garratt (1990) a4. cf. pridoliensis from
types than either the southern Tien Shan material or thhe Ridoli part of the Humevale Formation of Victoria, that
Yass material, both of which agree closely in this featurewe include the latter in synonymy wilh. pridoliensis At
Monograptus transgredieris a typical and long-ranging most, the only difference is the very slightly more slender
Pridoli species. Teller (1997) suggested that the number pfoximal end of the Yass material (0.65—-0.80 mm compared
beak-like thecae inlstrograptus increased gradually with 0.70-0.90 mm at the level of th 1). From the type
through the Fdoli, with “Istrograptu$ t. transgrediens material redescribed by Jaegar K¥fiz et al, 1986) our
being typical of the highest levels with several beak-likematerial differs only in having the hood slightly less
thecae. However, olmoucekiBiozone material has one to developed.
seven beak-like thecae, and ttiansgrediensBiozone In BohemiaM. pridoliensisis recorded only from the
EImside Formation forms have far fewer, suggesting thatponymous biozone, above thatleathkovensiswhereas
more study of the described subspecies on a widexwur material is unquestionably from the earfiarultimus
geographical basis is required before firm subspecifiBiozone. Koreh(1983), however, recordéd. similisfrom
assignment can be achieved. Although Jenkins (1982) ditle formosusBiozone of Kazakhstan, so our record from
not identify his figures 3M and 3N, we presume theyYass is not stratigraphically out of place in a global sense;
represent his/. transgrediensWe are uncertain about the this Kazakhstan material has been redescribei.as
form he ascribed th!. t. cf. praecipuugJenkins’ figs. 3G,H) bessobaensi&orer, 1986. The differences betwedh
and include it doubtfully in our synonymy dfl.  pridoliensisand other similar species suchvagprognatus
transgrediensJaeger (1967) noted that there were two form&oren, 1983 were discussed by Kot¢h983) and Rickards
present oM. transgrediensut we cannot confirm this from & Garratt (1990) and will not be repeated here, but the
our material which may have a range of sizes from smallevolutionary possibilities of the form are outlined in the
earlier growth stages to “normal” late growth stages. section on evolution.

Monograptus pridoliensisPribyl, 1981 Monograptus boucekPribyl, 1940
Figs. 4F-1,2J, 13D Figs. 4K-N, 12A, 13C
1940  Monograptus (Pomatograptus) simifibyl, 1937  Monograptus flemingi{Salter); Sherrard &
p. 72, text-figs. 1, 3; pl. 1, fig. 5. Keble, p. 313, pl. XV, figs. 4, 5, text-figs.
1981  Monograptus pridoliensisom. nov.; Bbyl, p. 20-22.
371-372, text-figs. 1, 3-6; pl. 1, fig. 1; pl. 1940  Monograptus (Pomatograptus) boucé&kibyl,
2, fig. 6. p. 71, text-fig. 1, pl. 1, figs. 7, 8.
1986  Monograptus pridoliensigfibyl, 1981; Jaeger 1952  Monograptus salweyiHopkinson); Brown &
in K¥iz et al, p. 328-330, text-fig. 42; pl. Sherrard, p. 132, pl. VIII, figs. a,b; text-
3, figs. 1, 12; pl. 4, figs. 2, 3, 8, 9, 11. figs. 2b,c.
1990  Monograptuscf. pridoliensisPfibyl; Rickards 1967  Monograptus boucel@fibyl; Jaeger (not
& Garratt, p. 43-44, figs. 4a—f. described), pl. 14A.
1986  Monograptus boucel@fibyl, 1940; Jaegein
Material . Numerous specimens from localities W171, K¥iz et al, p. 331-332, pl. 3, figs. 3, 7-11,
w827, W828 (AMF 92347-48, AMF 92350-51, AMF 13, 15. )
92352, ?AMF 92355 (formerly University of Wollongong 1986  Monograptus boucelgfibyl, 1940; Koren, p.
F 1872), AMF 103077-89, SM X.28052-58grultimus 97-99, pl. XX, figs. 2—4; text-fig. 15.
Biozone, Rosebank Shaleidoli. 1997  Monograptus boucel¥ibyl, 1940; Koreh &

Sujarkova, p. 71-73, text-fig. 9B-D,I-L;
pl. 1, fig. 8; pl. 2, figs. 1-9.

Diagnosis Monograptuswith more or less straight aJr997 Monograptus boucelFibyl, 1940: Koref (in

rhabdosome but with dorsal margin showing slight ventr J.C
curvature over the first few thecae; sicula effectively E“E'“gﬁ_%gggﬁlet%)’ p. 97-99, pl. 20,
straightens the rhabdosome outline, even giving a slight gs: ' g Lo

dorsal flexure (Fig. 4F) in some specimens; sicula 1.50fFuller synonymies are given in Jaegerktiz et al, 1986)
2.0 mm long;¥=1.2-1.5; sicular apex almost to level of and in Koren& Sujarkova (1997)]

second thecal aperture; dorsal sicular tongue; slight ventral

curvature of sicula common; thecae with pronounced hooddaterial. Numerous specimens from locality W834,
which lessen a little diatly; thecal overlap about Y2 boucekiBiozone, Cowridge Siltstone, Barambogie Creek
proximally, base of interthecal septum being above thGAMF 92386, AMF 92388), Hdoli. We have restudied
level of the preceding aperture, increasing distally ttAMF 44608, the specimen illustrated B®nograptus
more than %; proximal thecal spacing 11-12 in 10 mmsalweyi (Hopkinson) by Brown & Sherrard (1952, pl.
distal thecal spacing 9-10 in 10 mm; dorsoventral widtlV111, fig. b); it is re-illustrated here (Fig. 12A), but does
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not appear to be a specimen illustrated by Sherrard &escribed by Jaeger (1967) and Packham (1968) from the

Keble (1937). Rosebank Shale (Figs. 11J-L herein). The nature of the
thecal hooks (not lappets) appears to be the same in both

Diagnosis Monograptuswith more or less straight taxa except that they are wider and higher in the type

rhabdosome, but often with a slight dorsal flexuresubspeciesMonograptus uncatu&oren & Sujarkova,

proximally caused largely by the position of the sicula (Figl997 has similar width and comparable thecal spacing.

4K); sicula 1.65 mm long (seen, but possibly incomplete); This is the only occurrence of this species at Yass, other

>=1.3; apex of sicula below level of hood of th 2; siculathan the stratigraphically lower occurrence infthrenosus

with ventral curvature; dorsal tongue present; proximaBiozone (Jaeger, 1967; Packham, 1968) which is, as stated

dorsoventral width 0.90-1.10 mm; distal dorsoventral widtlabove, late Ludlow to earliestigoli.

up to 1.50-2.00 mm; proximal thecal spacing 11-12 in 10

mm); distal thecal spacing 9—10 in 10 mm; thecae claw-like

in profile with strong development of dorsal thecal wall Monograptus hornyi
only; thecal overlap always ¥ or less; thecal inclination Jaegerif Ktiz et al.,, 1986)
35-40°.

Figs. 11D-G, 13G
Remarks. The Yass material seems to differ from the types ) )
only in being a little more slender throughout; indeedl982  Monograptusc. angustidensibyl, 1940;

Jaeger’s (1967) original figure (pl. 14, fig. A: reproduced Jenkins, p. 169-170, figs. 3F,1-L,0-Q.
herein as Fig. 4K) was also of a slightly slender form1986  Monograptus hornydaegerin Kfiz et al, p.
Material described by Koré& Sujarkova (1997) is a little 330-331, pl. 3, figs. 2, 6: pl. 4, figs. 16-17.

more robust, but is otherwise identicMonograptus . . .
boucekiappears in the eponymous biozone and rang aterial. Numerous well preserved specimens, many in

higher, just into théransgrediensiozone at the top of the tre€ dimensions, from the Elmside Formation, W430,
Pridoli (Jaegerin K¥iz et al, 1986). Black Range Roadkansgredien®iozone, Pidoli. Figured

specimens AMF 102920-21, AMF 102923-24; other
specimens are SM X.27113-17 and AMF 102922, AMF

Monograptus formosus 102948-55, AMF 103002-03.
Boucek, 1931b
Monograptus formosus jenkinsi.subsp. Diagnosis Monograptuswith rhabdosome up to 5.5 cm

long with a maximum, distal, dorsoventral width of 2.20

Figs. 11M,N, 13J mm; proximal end with characteristic gentle dorsal flexure
affecting up to 7 thecae, occasionally almost straight; sicula
1982  Monograptuscf. formosusBoucek, 1931b; emphasizes dorsal curvature of rhabdosome, but itself is
Jenkins, p. 171, fig. 3E. often with strong ventral curvature, so that the extremely

robust virgella points proximoventrally; sicula 1.30-1.65
Material . HoLoTYPE, ANU 35910, only specimen as part mm long (mean 1.58), apex reaching above the level of the
and counterpart, from the EImside Formation, Black Rangkood of th 1, sometimes to the level of the hood of th 2;
Road, NW of Yass (see Jenkins, 1982, p. Ii6afsgrediens thecae strongly hooked and claw-like throughout;
Biozone, late Hdoli. overlapping at most % hatfistally; spaced at 12-15 in
10 mm proximally and 9-10 in 10 mm distally; thecal
Etymology. For Dr C.J. Jenkins, who first described thishook is a dorsal hood with little or no growth of the
specimen. ventral apertural margin; some lateral expansion of the
hood is likely;2=1.2 mm.
Diagnosis Monograptus formosusith slender rhabdosome
no more than 0.88 mm in dorsoventral width; thecal spacingemarks. Jenkins (1982) placed specimens from this
of 8-9 in 10 mm; thecal hook occupying about one half thiacality in theM. angustidens—M. uniformgroup, but the
rhabdosomal width; dorsal thecal wall strongly retrovertedmesial and distal thecal overlap of ¥Mnhornyipreclude
pointing almost dorsally at its distal extremity; free ventrakeference td/. uniformisas thecal overlap is much greater
wall inclined at about 15°; thecal overlap very low, lesgn the Lower Devonian species grotyonograptus bouceki
than one sixth. is the most closely-related species, Muthornyi has a
shorter sicula: 1.5-1.8 mm in the type locality, 1.4-1.6 mm
Remarks. The new subspecies differs from the typein the Elmside locality, compared with 1.80-2.22 mm in
subspecies not only in being half as wide but also in havin®l. boucek{Jaegein Kfiz et al, 1986; Koreh& Sujarkova,
the prothecal wall inclined at a lower angle throughout th&997). TheX values are also lower M. hornyi (1.2 at
rhabdosome (15° compared with 20—-30°), in having lesBImside; 1.2-1.3, usually, in the type material, compared
thecal overlap (compare Figs. 11M,N with 11K,L) and inwith 1.2-1.6 inM. bouceKj. The characteristic proximal
having a lower thecal height (up to 1.30-1.40 mm in theurvature of the EImside specimens contrasts with straighter
type subspecies). The thecal spacingvoff. jenkinsi rhabdosomes dfl. boucekifrom locality W834 (Fig. 2)
n.subsp. is identical with that of the type subspecies amt specimens oM. boucekidescribed by Korén&
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Sujarkova (1997) from South Tien Shan do show similar Monograptussp. indet.
curvature toM. hornyi from the Elmside Formation. The
known stratigraphical ranges bf. boucekiandM. hornyi Fig. 4 O

are, respectivelyboucekito transgrediensbiozones and
lochkovensigo perneri biozones; further documentation Material. One specimen lacking a proximal end, in full
of these rarely recorded species may establish theprofile and three dimensions, AMF 102889, from locality
morphological and evolutionary limitslonograptus hornyi  W834, boucekiBiozone, Ridoli. Cowridge Siltstone,
differs fromM. pridoliensis which we also describe from Barambogie Creek.
the Yass district in that the latter has less retroverted hoods
so that the ventral thecal wall is commonly visible and th@&emarks. This striking specimen has low-angled thecae
hooks appear more beak-like than hooked, especiallyith an overlap around % thecal apertures with thickened
distally. Monograptus prognatu&oreri, 1983 has much lips, and a similarly thickened base to the interthecal septum.
greater thecal overlap th&. hornyi already apparent by It seems to resemble none of the described species at this
th 15. The Elmside specimens reach a greater dorsoventtalel, nor any in the late Ludlow. There is a slight geniculum,
width than in Jaeger’sr( KFiz et al, 1986) type material, but apparently no hood, and the ventral apertural lip may
but the latter are shorter rhabdosomes: at comparable lengtsslightly denticulate. It may represent the distal thecae of
the dorsoventral width is the same. The robust virgella seenbiform speciesMonograptus balticudeller, 1966 has
in the Elmside specimens is a feature of old age and thusd#nilar dimensions in its distal thecae but our form has less
not seen in the type material which only rarely reaches 3@verlap and lacks thecal hooddpnograptus microdon
mm long (usually less than 20 mm). aksajensi¥oreri, 1993 is closer on thecal overlap but this
form has thecal hoods on its distal thecae.

Monograptus perneri Crinitograptus Rickards, 1995

Boucek, 1931a Type species Monograptus crinitusWood, 1900, by

. ) . original designation.
Monograptus perneri elmsidensis.subsp.

Crinitograptus operculatus

Figs. 11H,1, 13H,I (Muinch, 1938)

Material . HoLoTYPE AMF 102922 (part and counterpart) Figs. 4P—R
and PARATYPE AMF 103001 both from locality W430, gs-.

Elmside Formation, Black Range Roadansgrediens 1938 Barrandeograptus operculatudiinch, p. 53—

Biozone, late Hdoli. 68, text-figs. 2a—c; pl. 8, figs. 1, 2, 5, 6, 11;
pl. 9, figs. 4, 5.

Etymology. This subspecies takes its name from the nearbyyon 1952 Monograptus crinitusVood; Brown &
property Elmside (Fig. 1). Sherrard, p. 132-133, text-fig. 2a.

?1955  Barrandeograptus operculatydinch);
Diagnosis Monograptus pernerivith unusually narrow Kihne, p. 397-399, figs. 18A-F.
rhabdosome, no more than 0.75 mm dorsoventral widtd,995 Crinitograptus operculatugMtnch);
and a slightly straighter rhabdosome tHdnp. perneri Rickards, fig. 3.2.

Bouwcek, 1931a oM. p. kasachstanenshikhajlova, 1975
but still with dorsal curvature; thecal spacing 10-11 in 10Vaterial . Fairly common at localities W171, W827, W828
mm; thecal overlap about a half; thecal hook occupies €AMF 92342, AMF 102891-93, AMF 103104-06, SM
third of overall rhabdosomal width; thecal hook retrovertedX.28032-39)parultimusBiozone, Pidoli. Rosebank Shale.
seemingly pointing proximally; sicula 1.80 mm long, with
ventral curvature, apex reaching midway between th®iagnosis Crinitograptusof typically slender dimensions
apertures of th 1 and th 2, short dorsal process, small virgelnd fragile appearance, maximum dorsoventral width 0.40
s=1.44 mm. mm, proximally 0.25—-0.28 mm; sicula 1.20 mm long; apex
well below level of aperture of th T=1.7; sicular aperture
Remarks. Monograptus perneri elmsidensissubsp. is without noticeable tongue; thecal apertures small, semi-
straighter and conspicuously narrower th&np. perneri ~ circular excavations with a genicular hood and slightly
andM. p. kasachstanendigikhajlova, 1975 whilst retaining undulating lateral and ventral margin; thecal overlap
the overall rhabdosomal aspect and thecal style. The thegdiscure, but may be small; proximal thecal spacing 7 in 10
spacing is lower than the other subspecies andl trdue MM falling to 4 in 10 mm most distally; thecae uniform;
greater; because of the thin rhabdosome, the interthed&ecal inclination almost 0°; nema conspicuously more
septa are almost parallel to the axis. We have found onfiglerotised than remainder of colony; virgella tiny.
the two specimens amongst several hundred graptolites
collected at the locality, so it must be considered a rarBemarks. Rickards (1995) placed this species in synonymy
component of the fauna. with the type specieS. crinitus but they are here considered
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distinct. In the latter the thecal spacing is closer distally (5 Neocucullograptus? mitchelln.sp.
in 10 mm proximally, 7 in 10 mm distally) whereas the
reverse is true i€. operculatusand the thecal spacing is Figs. 4S,T

lower. Crinitograptus crinitusis typically a low Ludlow

species an@. operculatus: Fidoli form in the Yass area. Material . HOLOTYPE, AMF 102895 (part and counterpart),

This is the first report of the genus from Australia. locality W171, parultimus Biozone, Pidoli, Rosebank
Brown & Sherrard (1952, p. 132, text-fig. 2e) describedshale, near crossing of Hume Highway and Derringullen

a specimen (AMF 44615) from one (not specified) of theiCreek.

“M. bohemicuslocalities asMonograptus crinitudNVood.

This specimen ikess slender and has quite different citedetymology. After John Mitchell, pioneer geologist in the

thecal spacings to those seen in our specimens; Wess district.

conclude that the material represents proximal portions

of Linograptus p. posthumuwghich occurs commonly at Diagnosis Minuscule neocucullograptine rhabdosome with

the “M. bohemicuslevel. dorsoventral width of 0.50-0.70 mm including “hook”;
excluding hooks the parallel-sided metathecal part has a
NeocucullograptusUrbanek, 1970 width of only 0.20-0.30 mm; proximal end not known, but

thecal spacing constant at 4.5 in 10 mm; thecal overlap
Type species Neocucullograptus kozlowskirbanek, obscure, probably small; thecal inclination 0°; thecal hook
1970, by original designation. occupies about half the rhabdosome width; thecal “hook”
obscure, apparently facing ventrally.
Remarks. Two forms are described tentatively (perhaps
temporarily) under this genus as no other genus appeaRemarks. This species is quite unlike any previously-
to be an appropriate place for them. They showvdescribed form in the Ludlow oiteloli. The thecal “hooks”
neocucullograptine features including the proximal encire quite unlike the apertural hood<drinitograptus and
and possibly typical thecal hooks, but are distinct in theiare different from the possibly enrolled “hooks” kh?
tiny dimensions; in the rock they are inconspicuous ityassensis.sp. BothN.? yassensia.sp. andN.? mitchelli
the extreme and might easily be overlooked in the fieldn.sp.may have the neocucullograptine style of apertural
processes but this is not certain.

Neocucullograptus? yassensissp.
Figs. 4U-W, 13L,M

Material . HoLOTYPE AMF 92343, locality W828. BohemograptusPfibyl, 1967
PARATYPES AMF 92344 (locality W828) and AMF 92346 i . .

(locality W827). Both localitieparultimusBiozone, Pidoli, ~ TYPe speciesGraptolithus bohemicuBarrande, 1850, by
Rosebank Shale, near crossing of Hume Highway an@figinal designation.

Derringullen Creek.

o Bohemograptus praecornutublrbanek, 1970
Etymology. After the Yass district of New South Wales.

Diagnosis Minuscule neocucullograptid rhabdosome with Figs. 5C-L, 13K
a dorsoventral width ranging from 0.20-0.24 mm, more 0ig70  Bohemograptus praecornutlizbanek, p. 301—

less straight; sicula 0.75 mm extending about half way along 310, text-fig. 16; pl. 20C; pls 23, 24.

th 1; possible dorsal processr1.10-1.25; thecae with 1976  Bohemograptus arcuatuBsegelnjuk, p. 128, pl.
“hooks” of unknown structure; thecal spacing 7-9 in 10 40, figs. 6-9.

mm close to the proximal end, 9-10 in 10 mm more distally?1976 Bohemograptus urbaneKsegelnjuk, p. 129,
free ventral wall almost parallel to rhabdosomal axis with pl. 40, figs. 10-12.

small amount of late prothecal expansion; thecal overlap990 = Bohemograptus praecornutiybanek; Lenz,
small, but not clear; thecal “hook” occupying about half figs. 3Q,R.

the rhabdosomal width; dorsoventral width immediatelyl995  Bohemograptus praecornuturbanek, 1970:
prior to “hook” is 0.10-0.12 mm. Storch, p. 71-72, text-figs. 3C,I; text-figs.

4AE,G; pl. 1, fig. 4; pl. 3, figs. 4, 7.
Remarks. Although the proximal end looks like described1997  Bohemograptus praecornutlrbanek;
neocucullograptines it is much smaller and narrower, with Urbanek & Teller, pl. 4, fig. 9.
a sicula only half the length of that bf. inexspectatus
Urbanek, 1970 and only one third that df kozlowskii Material. Numerous specimens from locality W830,
Urbanek, 1970. We can equdde? yassensiwith no other  praecornutusiozone, late Ludlow, Black Bog Shale, Rainbow
species group at present; its proper generic attribution musdill, AMF 92303, AMF 92331-34, AMF 92336-38, AMF
remain in doubt until more material is available. 102898, AMF 103026-36,AMF 103171-72; SM X.28050-55.
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P o=

Figure 5. A,B, Bohemograptus bohemicus ten@@oucek, 1936), respectively AMF 92341, AMF 92340, both
W830, Black Bog Shal@raecornutuBiozone.C—-L, Bohemograptus praecornutitsbanek, 1970, respectively
AMF 92334, AMF 102898, AMF 92338, AMF 92335, AMF 92332, AMF 92331, AMF 92337, AMF 92333, AMF
92303, AMF 92336, all W830, Black Bog ShapraecornutusBiozone.M-Q, Bohemograptus paracornutus
n.sp.,respectively AMF 92323, AMF 92311, AMF 92324, AMF 92322, AMF 92302, all W831, top of Black
Bog ShalecornutusBiozone. D, K and L show the maximum apertural widening sedh praecornutus
Scale bars 1 mm.

Diagnosis Bohemograptusiith tight ventral curvature and Remarks. The sicular length is closer to Urbanek’s (1970)
relatively robust rhabdosome with a distal dorsoventraype material than t&torch’s (1995) recent description of
width of up to 1.40 mm at 10 mm from the sicula;Bohemian specimens, but our material partly overlaps with
dorsoventral width at th 1, 0.45-0.70 mm, at th 10, 0.80koth. Otherwise thenaterial is very close to previous
1.30 mm; sicula 1.10-1.50 mm; apex midway betweedescriptions on all counts. One specimen (Fig. 5K) may
apertures of th 1 and th 2; sicula straight or ventrally curvedhave the veliger morph features recorded by Urbanek
with pronounced dorsal tongue directed dorsally; proximal1970) but is not well preserved; it is the only one
thecal spacing 12-18 in 10 mm; distal thecal spacing gmssibly showing such features. The differences fiBom
low as 10 in 10 mm; most thecal apertures rounded or witharacornutusn.sp. are discussed under the following
undulating margins; proximal thecae often slightly isolatedlescription. This is the first report of the species from
in profile; thecal overlap about % throughout; thecalAustralia. Dr T. Koreh(pers. comm.) has informed us that
inclination 40-50°. B. urbanekiTsegelnjuk, 1976 differs fromd. praecornutus



202 Records of the Australian Museum (1999) Vol. 51

Urbanek in having a larger sicula with a higher position oparatenuisn.sp. (proposed below) in that the latter has the
the apex, smaller dorsoventral width and weaker gradief®. b. tenuisstyle of proximal end, that is rather slim and

of rhabdosomal widening. with the apex of the sicula below the level of the aperture
of th 1 and thecae inclined at a much lower angle (20°; see
Bohemograptus paracornutus.sp. Fig. 4X, Figs. 5A,B). , _
The NSW geological literature is replete with references
Figs. 5M—Q, 6A-N, 7, 9A,B, 10A-E to Monograptus bohemicusr Bohemograptus bohemicus

from Yass, mostly simply following Brown & Sherrard

Material . HOLOTYPE AMF 92317. FiguredbaraTypEs ~ (1952) and not being based (in many cases) on actual
AMF 92301-02, AMF 92305-08, AMF 92311, AMF specimens; It Is ImpOSSIble to SpeCUlate on the veracity of
92319-30, AMF 92363-64; other specimens among th ese records. Hlowever, mgterial iIIustrat(_ad by Brown &
available thousands include: AMF 102969-103000, AMpoherrard (1952) is here assignedtd. tenuis

10305475, SM X.27178-242. All from frogornutus
Biozone, late Ludlow, topmost Black Bog Shale, Rainbow

Hill, locality W831. Bohemograptus paratenuis.sp.

) ) 1970 Bohemograptus bohemicaff. tenuisBoucek,
Etymology. This name draws attention to the similar 1936); Urbanek, p. 299, pl. 19.

precursoiB. praecornutus

Material . HOLOTYPE: we nominate the un-numbered
Diagnosis Bohemograptusf relatively robust proportions, specimen in Urbanek (1970, Plate XIX, figure B) as
with strong ventral curvature so that rhabdosomes afigolotype. RRATYPES: five specimens figured by Urbanek
approximately semicircular with the thecae on the insid€1970, plate XIX, figs. A, C, D, E and F). All material figured
(Fig. 6A,B). Sicula with spectacular apertural expansiofby Urbanek in Plate XIX is from the erratic boulder S. 234,
so that the sicula is trumpet-shaped; length 1.36—1.52 mmiochty, Poland. The repository is the Palaeozoological
apex reaching mid way between the th 1 and th 2 apertur@siboratory, Warsaw University. The type material was
apertural width 0.90-1.50 mm; prosicula about 0.50 mmgxamined by Rickards in 1986.
metasicular expansion begins sharply when the sicula is
about half grown; dorsal sicular lip with pronounced, ofterEtymology. To indicate relationship tBohemograptus b.
winged, process, directed dorsally, proximally or (rarelyxenuis(Boutek, 1936), as discussed in the biostratigraphy
ventrally; rest of sicular aperture (the lateral marginshnd evolution section.
convexly curved, and strongly thickened; virgella robust,
spike-like, directed proximoventrally, up to 1 mm long. Diagnosis Bohemograptuwith trumpet-shaped sicula, the
Dorsoventral width at th 1, 0.60-1.00 mm; at th 5, 0.90apex of which is located below the level of the aperture of
1.30 mm; and most distally up to 2.00 mm; proximal thecagh 1, or no higher than it: angle of free ventral wall of th 1,
spacing 12-16 in 10 mm, distally 10-12 in 10 mm; th 310-20°, gently concave; origin of th 1 well above the sicular
with markedly concave free ventral wall; subsequent thecagperture (0.30-0.35 mm); several metasicular thickened
have more or less straight free ventral wall inclined at 40bands, one on the pro/metasicular boundary; pseudo-
60°, sometimes slightly concave below the apertures; thecalicrofusellar additions to thecal apertures; sicular aperture

apertures rounded or undulating, thickened, with latera).60-0.70 mm with pronounced and winged dorsal process,
elevations with arched fuselli; thecal overlap <2 proximallydirected dorsally or proximally=1.46—1.56.
and > % distally>=1.00-1.28.

Remarks. As suggested by Urbanek, this species is close
Remarks. Bohemograptus paracornutussp. is clearly to Bohemograptus b. tenu{§igs. 5A,B, 4X) but shows
very close toB. praecornutuswhich it resembles in the same morphological relationship to that species as
rhabdosome size, shape, thecal type and thecal spacing, ®tharacornutus.sp. does t@. praecornutusnamely
in the position of the apex of the sicula. Both can bghe development of a trumpet-shaped sicular aperture.
contrasted in this last aspect wihb. tenuisin whichthe  Bohemograptus paratenuis.sp. differs fromB.
sicular apex ibelow the level of the aperture of th 1 and paracornutusn.sp. andB. praecornutusn having the
the whole proximal end is slim rather than robustorigin of th 1 much farther away from the sicular aperture,
Bohemograptus paracornutus.sp. differs fromB. in the much lower angle arficlination of the free ventral
praecornutusn its spectacularly expanded sicula. All thewall of th 1, in the greatét value, and in the more proximal

specimens we have, numbering in the thousands, show tlygsition of th apex of the sicula. The trumpet shaped sicula
feature; and of all the specimensBf praecornutusve s also narrower than iB. paracornutus.sp.

have examined from locality W830 none has an expanded

sicular aperture, Figs. 5K,L being the only specimens

showing a very slight expansion. The evolutionary EgregiograptusRickards & Wright, 1997
relationship oB. paracornutus.sp. toB. praecornutuss

discussed in the earlier section on evolution of the YasBype speciesMonograptus egregiutirbanek, 1970; by
fauna.Bohemograptus paracornutussp. differs fromB.  original designation.
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Figure 6. A-N, Bohemograptus paracornutussp., respectively AMF 92306, AMF 92305, AMF 92328, AMF
92308, AMF 92326, AMF 92307, AMF 92320, AMF 92319, AMF 92321, AMF 92301, AMF 92325, AMF 92330,
AMF 92327, AMF 92329, all W831, top of Black Bog ShalernutusBiozone. Scale bars 1 mm; tectonic stretching
indicated by arrows, where appropriate.

Egregiograptussp. indet. Sherwin (1979, p. 161) referred this material to the
Barrandian speciéd. butovicensisthis species is the type
Fig. 12C species ofPolonograptusTsegelnjuk, 1976, which is a
genus that must yet be used with caution (Urbanek &
Material . AMF 44614. Teller, 1997; Rickards & Wright, 1999) as the type

species is poorly known.
Remarks. Brown & Sherrard (1952, pl. VIII, fig. g)
illustrated graptolites on a small slab Eenograptus Linograptus Frech, 1897
roemeri (Barrande). Most of the specimens are here
identified asBohemograptus bohemicus tenumit one Type speciesDicranograptus posthumuRichter, 1875;
fragmentary specimen is here assigneBldtegiograptus by original designation.
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Figure 7. Bohemograptus paracornutussp., holotype AMF
92317, W831, top of Black Bog ShalmrnutusBiozone.

Remarks. The type subspecidsinograptus p. posthumus
(Fig. 8A—C), ranges at Yass from high in the Black Bog

Shale in theornutusBiozone to the Fdoli lower part of

the Elmside Formation, where it occurs locally in high
abundance (Fig. 2)Linograptus posthumus introversus
described by us from the late Ludlow Barnby Hills Shale
near Wellington, occurs at Yass at collection level 3 (Fig.
8D), a few metres higher than the lowest occurrence of the
type subspecies as reported by Brown & Sherrard (1952)

asMonograptus crinitugsee above und@rinitograptug.

Figure 2 shows the ranges of the Yass graptolites plotted

Graptolite biostratigraphy

collected through numerous stratigraphic sections, as this
is precluded by the exposures: rather, we have collected
from mostly previously recognised localities which are well-
controlled stratigraphically, as shown on Fig. 1. Placement
within a Biozone is not possible in the Yass district
occurrences, particularly in view of the discontinuous nature
of the graptolite record.

The stratigraphically lowest reported graptolites are all
dendroids from the Barrandella Shale Member of the
Silverdale Formation in the Yass district and include: those
mentioned by Jaeger (1967) from low in the unit; Shearsby’s
(1912) earlier report; aridictyonemasp. cited by Cramsie
et al (1978) from low in the member at Hattons Corner. In
a late stage of the preparation of this manuscript,
Dictyonema sherrardae mumbilengsckards & Wright,
1997 was collected from the member in the Yass River
upstream from Hattons Corner; we have not seen any
dendroid material noted by other authors (Shearsby, 1912;
Jaeger, 1967; Cramsé al, 1978).

against the established lithostratigraphy, chronostratigraphy D
and biostratigraphy. Earlier records, such as those of Jaeger

(1967), Packham (1968) and Jenkins (1982) are includ
but not records of out-of-date names in the form of previo

Slglgure 8. A—C, Linograptus posthumus posthunRishter, 1875,
l%spectively AMF 92314, W830, Black Bog Shaleecornutus

identifications, which are listed in Table 1. Most of thegjy;one; AMF 102897, W171, Rosebank Shajerultimus
species we have listed in Fig. 2 are new records and inclugigyzone; AMF 92367, W830, Black Bog Shafraecornutus
several new species. Twenty-seven taxa are recogniseglozone.D, Linograptus posthumus introversiRickards &
compared with the sparse faunas previously recognised farright, 1997, AMF 92304, W831, top of Black Bog Shale,
the Yass area. It is important to recognise that we have nairnutusBiozone. Scale bars 1 mm.
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Figure 9. A,B, Bohemograptus paracornutussp., W831, top of Black Bog ShatmrnutusBiozone: A—AMF
92364, B—AMF 92363. x5.
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Figure 10. A-E, Bohemograptus paracornutussp., top of Black Bog Shale, late Ludlow, Rainbow Hill, W831,
cornutusBiozone, late Ludlow. A, slab AMF 92364, x5; B, holotype AMF 92317, x8; C—E, paratypes AMF 92322—
24, all x8.
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Figure 11 A-N, Graptolites from the Elmside FormatianansgrediensBiozone, Black Range Road, NW of Yass, W430. A,B,
Pristiograptus shearsbyi.sp., respectively AMF 102925, AMF 102926 Mihnograptus transgredierBerner, 1899, AMF 102927a.

D-G, Monograptus hornyldaegerif Ktiz et al., 1986), respectively AMF 102920, AMF 102923, AMF 102924, AMF 102921. H,I,
Monograptus perneri elmsidensisubsp., respectively holotype AMF 102922, and paratype AMF 10300Mdrbgraptus formosus
formosusBoucek, 1931b, respectively redrawn from Jaeger (1967, pl. 14b,c) and Packham (1968, pl. 11.4: AMF 71942, formerly SUP
23260), Derringullen Creek, Rosebank Shale, level 4 of Fig. 2. Mgdpgraptus formosus jenkinsisubsp., holotype ANU 35910,

part and counterpart. Scale bars 1 mm.
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COLLECTIONLEVEL 2. Locality W830 at Rainbow Hill is where
the upper part of the Black Bog Shale has yielded a rich
assemblage, including the first recordBdhemograptus
praecornutudJrbanek, 1970 in Australia.

In his preliminary comments on Yass graptolites from
approximately this level, Jaeger (1967) distinguished “two
subspecies dfl. bohemicus one a “lower subspecies ...
the classicall. bohemicusubsp. A, which has rather simple
thecae”, and the other “with elaborated proximal thecae and
sicula, is confined to the four metres immediately below
the DalmanitesBed”, at our collection level 3. Jaeger’s
second form is almost certainly that described in this paper
asBohemograptus paracornutussp. It is related to th.
cornutuslineages of Urbanek (1970) rather than toBhe
bohemicusliineagessensu stricto The exact nature of
Jaeger'B. b.subsp. A is less certain; it may be the form
which we describe below & praecornutudut, if so, its
thecae are very similar to those Bf paracornutus
Alternatively, it may be that Jaeger identifiBdb. tenuis
in which case his collection lack&l] praecornutus

The stratigraphic significance is thBt praecornutus
ranges, according to Urbanek (1970), through the
eponymous hiozone up into the succeedigornutus
biozone where it is less common. So locality W830, which
yieldsB. praecornutusn abundance some 10-15 m below
theDalmanitesBed, is probably referable to the late Ludlow
praecornutudBiozone, which is in agreement with our other
data. Professor T. Koréigpers. comm.) has informed us
that praecornutusranges through the uppscanicus,
leintwardinensisandpodoliensisBiozones in central Asia.

COLLECTION LEVEL 3. Locality W831 at Rainbow Hill is in

Figure 12 Selected Brown & Sherrard (1952) graptolit8s. the tOp.2_3 m of the Black B.Og Shale, and has Y'elde.d a Sm‘fi"
Monograptus boucelR¥ibyl, 1940, AMF 44608, Ridoli, Cowridge ~ 9raptolite fauna (accompanied by sparse ceratiocarid debris,
Siltstone, illustrated aonograptus salweyHopkinson, 1880) by ~and occasional bivalves includi@rdiola [Sherrard, 1960],
Brown & Sherrard (1953ig. 2b, pl. VIII, fig. b).B, Bohemograptus ~ 0stracodes and small brachiopods) but nothing very distinctive
b. tenuis(Bowtek, 1936), on same slab as Fig. 12C herein, AMFexcept for the exceedingly abundant, complete, mature
44614, Ludlow, from Black Bog Shale (on same slab aspecimens dB. paracornutus.sp. As a new species without
Egregiograptussp., but not figured by Brown & Sherrard, 1952). any other known occurrences, it has no obvious stratigraphic
C, Egregiograptussp., AMF 44614, Ludlow, Black Bog Shale; yajye. However, we argue below, in the section dealing with
illustrated by Brown & Sherrard (1952, fig. 2f, pl. VI, fig. g) @s gy g|ytion, that it derives directly frol. praecornutusit is
Monograptus roeme(Barrande, 1850). Scale bars 1 mm. very likely, therefore, that it occurs at tbernutusBiozone
level. Bohemograptus cornutudrbanek, 1970 is, according
CoLLECTIONLEVEL 1. The single specimen we record fromto Urbanek (1970), itself a direct derivativdBopraecornutus
our level 1, in the Yarwood Siltstone Member of the BlackNVe have nofound B. cornutusin the Yass sequence, nor
Bog Shale, is substantially higher stratigraphically than thbas it been recorded previously from Australia; it is possible
records mentioned above. The occurrencBiofyonema thatB. paracornutus.sp. andB. cornutusoccupy different
sp. cf.D. sherrardaeRickardset al, 1995 at Yass is biogeographic provinces. It seems likely, then, that level
noteworthy, as it ranges in our collections from level three is approximately referable to twnutusBiozone in
(Ludlow) up to level 4 (Hdoli). The species has previously global correlative terms. Presumably there is also a case,
been recorded as high as tkezlowskiiBiozone in the which we have not adopted here, for establishing a local
Ludlow (Rickards & Wright, 1997) but not in théiéoli. paracornutusBiozone.

Figure 13[continued from p. 209]. . E, Pristiograptus shearsbyi.sp., holotype AMF 92392, CowridgeSiltstone, Barambogie Creek,
W834, Ridoli, x10.F, Pristiograptus kolednikensiBfibyl, AMF 92353, W827, Rosebank Shale, Barambogie Crqedeultimus
Biozone, Pidoli, x10.G, Monograptus hornydaeger, AMF 102923, Cowridge Siltsone, Barambogie Creek, W8@i|iPx10.H,I,
Monograptus perneri elmsidensissubsp., EImside Formation, W430, Black Range RwadsgrediensBiozone, late Hdoli, both
x10; H, holotype AMF 102922; |, paratype AMF 103001Monograptus formosus jenkinsisubsp., holotype ANU 35910, EImside
Formation, late Hdoli, Black Range Road, W43@ansgredienBiozone, late Hdoli, x10.K, Bohemograptus praecornutusbanek,

x8, AMF 102898, Black Bog Shale, Rainbow Hill, W830, Late LudimaecornutuBiozone, x8L,M , Neocucullograptus? yassensis
n.sp., holotype AMF 92343, Rosebank Shale, Derringullen Creek, WW@28ltimusBiozone, Pidoli, x20, L, AMF 92343a; M,
counterpart AMF 92343b.
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Figure 13. A, Monograptus transgredieri®erner. AMF 102927, EImside Formation, Black Range Road, NW of Yass, ild3@grediens
Biozone, late Hdoli, x5.B, Pristiograptus shearsbyi.sp., paratype AMF 102925, Elmside Formation, Black Range Road, NW of
Yass, W430transgrediensBiozone, late Hdoli, x10.C, Monograptus boucek#fibyl, AMF 44608 (figured by Brown & Sherrard,
1952 asMonograptus salweyj Cowridge Siltstone, Barambogie Creekfid®li, x10.D, Monograptus pridoliensi$fibyl, AMF
92352, Rosebank Shale, W8®arultimusBiozone, Pidoli, x10. ... [Caption continued on p. 208, opposite]
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COLLECTIONLEVEL 4. The next highest graptolite level, basedboucekiandtransgredien$as not been proved in this work,
on localities W171, W827 and W828, is unquestionabljput there is some 50 m of siltstone and sandstone in between
referable to th@arultimusBiozone at the base of th&dbli.  the two proven horizons. Jenkins (1982, p. 172) concluded
The asemblage in the Rosebank Shale is quite rich, althoughat the base of the Devonian lies at about the middle of the
several taxa occur a little higher than expected. ThEImside Formation, between the (lower) sandy unit and the
parultimusassemblage appears some 20 m above the ba@werlying) shaley unit with limestone lenses yielding the
of the Rosebank Shale; thus the interval between collectiatiagnostic Lochkovian conodolttriodus woschmidtFig.

level 3 (assigned above to thernutusBiozone) and the 2) as identified by Link & Druce (1972).
parultimusBiozone is occupied by the Rainbow Hill Marl ] ] ]

Member (formerly known as the Middle Trilobite Bed) and Biostratigraphy and evolution

an overlying sequence of approximately 20 m of siltstone, of the Yass graptolites

shale and fine to medium sandstone. In terms of graptolit§endroid graptolites. The rare, fragmentary dendroid
biozones this barren 20 m might be roughly the equivalenhapdosomes are quite well preserved, allowing observation
of the inexspectatusnd kozlowskibiozones, but it has of gqutothecal details dbictyonemasp. cf.D. sherrardae
yielded no graptolites to us (see Appendix 1 for a fullegnqp. elegansBulman, 1928. The former may be best

The base of thefitloli is, therefore, located some 20 m 4ppearing in theilssoniBiozone (Rickardst al, 1995).

above the base of the Rosebank Shale, and is marked bypjctyonema eleganis a very long-ranging species

the incoming of a strikingarultimusfauna. The fauna has appearing in the late Wenlock of the UK: its range was extended
some unusual features. Firstlyrinitograptus Rickards,  ino thenilssoniBiozone by Rickardst al (1995), and then
1995 is recorded for the first time in thEdIi; the species o the late Ludlow by Rickards & Wright (1997). The
C. operculatusMinch, 1938 has been previously recordedytothecal spacing changes up sequence (25 in the Wenlock
from the late Ludlow of northwest mainland Europe. Thergynq early Ludlow; 30 in theraecornutusand cornutus

are also two new minuscule graptolites which we questionablyiozones: and 20 in the very latest Ludlow specimens). When
place inNeocucullograptusJrbanek, 1970 aldl.? yassensis more and better preserved material is available it seems likely
n.sp. andN.? mitchellin.sp. The genus has not previously beefp st ‘. eleganswill be divisible into several taxa.

recorded from thefitloli and the two new forms are diminutive

graptolites even by the standards of the genus. Linograptids. Linograptus posthumus introversRickards
COLLECTION LEVEL 5. One other locality, shown on Fig. 2 & Wright, 1997 was first described from latest Ludlow strata
as W835, is the locality in the Rosebank Shale in Reedyear Wellington (N.S.W.), so the slightly earlier record
Creek (see Fig. 1) from which Brown & Sherrard (1952herein from theornutuslevel extends the range slightly; it
described a poorly preserved specimerMassomerinus has only been recorded elsewhere from Romania at about
(Nicholson); the only specimen we collected from thisthe same level (Rickards & lordan, 1976nograptus p.
unlikely locality is ‘M. parultimus introversusis best considered a short-lived, late Ludlow

COLLECTION LEVEL 6. Localities W832 and W833 are low Offshoot of the long-ranging (low Ludlow to Early
in the Cowridge Siltstone at “Tulla Park” (Fig. 2) just N of Devonian), cosmopolitah. p. posthumugRichter, 1875)
the Good Hope Road. Details of the sparse fauna are givaf both exhibit thecal introversion; it may prove to have

in the appendix; the fauna belongs, like level four, to théome stratigraphic value. The only other endemic Australian
parultimusBiozone. form, the very early Ludlown(lssoni Biozone)L.

orangensisRickardset al, 1995 from the Quarry Creek
ea (N.S.W.), was transferred by Rickards & Wright (1997)
0 their new genuBrolinograptus Linograptus posthumus
tenuis Jaeger, 1959 from the Silurian (early Ludlow)
anicusBiozone of Thuringia differs in being a tiny form.

COLLECTION LEVEL 7. Locality W834 is in the Cowridge
Siltstone in Barambogie Creek. Jaeger (1967) referred t
latter level to theboucekiBiozone on the presence of the
eponymous specied/]. boucekj and two forms oM.
transgrediensWe comment in the Systematic palaeontolog)fC
section on the latter species provisionally recognising, onl
M. transgrediens transgrediens/e concur with thbouceki
Biozone attribution which leaves about 30 m of siltstone
and sandstones, as yet barren of graptolites, which mig}]
be roughly equivalent to the (unprovealtimus and
lochkovensidiozones of other sequences in the world. 1 The Bohemograptus bohemicus bohemitosB. b.
COLLECTION LEVEL 8. Locality W430, in the basal ElImside  tenuisline (of which we see late members in the Yass
Formation on Black Range Road (Jenkins, 1982), is almost sequence at collection levels two and three); and
certainly referable to the latestfiBoli transgrediens 2. TheBohemograptus cornutdisme (of which we record
Biozone. This is the conclusion reached by Jenkins (1982) hereB. praecornutugind its derivativ®. paracornutus

éohemograptids We have elsewhere (Rickards & Wright

999) given an account of bohemograptid evolution in a
ﬁ.‘lly global context; in summary, we recognise two main
ines of evolution:

who interpreted the early forM. cf. angustiden$¥ibyl, The appearance of a trumpet-shaped sicula, & in
1940 (typically low Devonian) as an evolutionary transient paracornutusis a feature seen in only a few lineages
from M. boucekio M. uniformis angustiden§Ve reidentify (e.g.,Saetograptus fritschi lineari@oucek, 1936) and
this form asM. hornyiJaegem Ktiz et al (1986), a typical Monograptus deubeliaeger, 1959) below the Devonian
Pridoli species. The presence Mf transgrediensalso (where, typically, it appears in thercynicusind related

suggests a fdoli age. Theperneri Biozone, between lines), and never to the bizarre extent & iparacornutus
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Pristiograptids. Jaeger (1967, p. 282) noted thatchanges involved are relatively subtle and include less
“morphologically advanced forms of the long-ranging groupbiformity of the thecal hoods in the latest forms and an
of M. dubiushave been found”. However, in the absence oincrease in th& values as the proximal end becomes more
figures, descriptions or specimens (see previous commentsbust (Koref, 1983).
about Jaeger’s Australian collections) it is difficult to know Monograptus perneri elmsidensissubsp. is close to
to what he was referring. From W830 at Rainbow Hill (i.,ebut narrower than the type subspecies ahdp.
praecornutusBiozone) we have obtaind@ristiograptus kasachstanensi$iikhajlova, 1975: in view of its
dubius(Suess, 1851) itself, which is known to range intacoccurrence in the latesti@oli transgrediensBiozone, it
the Fridoli (see Koreh& Sujarkova, 1997). We illustrate seems best to regard it as a very late, rare form derived
the form as Figs. 3G—I and note, in our description belowWrom M. p. perneri(perneriBiozone, late Hdoli) which it
that the sicula has a pronounced dorsal tongue, much maesembles in general rhabdosomal foiMfonograptus
so than in earlier Ludlow forms. It may be this form to whichformosus jenkinsn.subsp., again from the latestiddli
Jaeger referred. However, in the same beds, but more lortgansgredien®Biozone, may well be a late derivativeMdf
ranging overall at Yass (Fig. 2)Rsshearsbymn.sp., a much f. formosushich occurs in thparultimusBiozone at Yass
more slender species thBndubius but also possessing a and ranges from late Ludlow to earlyid®li in Europe
(short) dorsal sicular tongue. Jaeger (1967) did not refer {daeger, in KiZ et al,, 1986).
this form and may well have missed it on Barambogie Creek,
where it is common and whence he recorffecbouceki  AcknowLEDGMENTS We are grateful for assistance from: Tim
andM. transgrediensit seems likely thal. shearsbyis a  Munson and Bob Jones, for access to collections; property owners
gracile offshoot of the stem lineagePotlubiussuch slender in the Yass district who allowed access to properties; Gordon
species (as well as broad species) were derived repeatefligckham, Lawrence Sherwin and Des Strusz for valuable
from the P. dubiuslineage from the low Wenlock to the discussions; Hilary Alberti, David Martin and Richard Miller for
latest Ludlow (Rickardst al, 1977, fig. 31), and most were Production of figures; University of Wollongong palaeontology
short-lived species rarely lasting more than a couple cftudents who kindly donated important specimens; and valuable
zones. By comparison (Fig. B)shearsbyivas rather long- COMMents from rﬁ"'ewe(;s' Th'ls pzper_olls a ‘I:O”t”b”t'%r.‘ to 'GC/P
lived for such a form, ranging from tipeaecornutuszone Eiszgt r4a21HN02tte(r3n(;ninV¥§|gfilointo E'US_ZI?C?enO;g:gS loevent
(late Ludlow) to thdéransgredienszone (late Hdoli). geography p y

Pristiograptus kolednikensiBfibyl, 1940 is here References
distinguished from the late Ludlo® fragmentaligBoucek,
1936) largely because it is less robust (maximum width Barrande, J., 185@Graptolites de Bohémerague.
mm) and has a lowér value.Pristiograptus fragmentalis Bassler, R _1915. B_ibliographic index of_American Ordo_vician
is much more commonly recorded, globally speaking, and and Silurian fossilsBulletin of the United States National
our specimens do resemiflefragmentalisas illustrated by _Museun®2: 1-718.

, : L Boucek, B., 1931a. Deux contributions a la connaissance de la
Koren' & Sujarkova (1997). The Yass material is, however, paléontologie et de la stratigraphie des zones a Graptolites du

notlcegbly l_’1arrower and f_ltsﬂbyl's description O,fp' Gothlandien de la Bohém¥éstnik Statniho Geologického
kolednikensisvell. Both species must be relateétdubius UstavuCeskoslovenské Republikyl74—181.

but the proximal ends of both are straighter and the earli@ouek, B., 1931b. Rdbeza zprava o nikterych novych druzich
thecae are inclined to the rhabdosomal axis at a higher angle.graptoliti¢eskego gotlandienigstnik Statniho Geologického
They are best considered late, robust offshoots of the stem UstavuCeskoslovenské Republiky293-313.

lineage ofP. dubius The exact horizon d®. kolednikensis Bouek, B., 1936. Graptolitova fautaského spondniho ludlowii.
in Europe is in some doubt, but at Yass it occurs in the Rozpraveské Akademi6: 1-26. _
parultimus Biozone, which is above the range f Brobn;r,t::.ése., 1839.ethaea geognostic&tuttgart, E. Schweitzer-
fragmentalis It is thus tempting to suggest that tHédBli : :

P. I?olednikensi'salate deﬁvatgijve a@r. ?rggmentalisather Bronn, H.G., 1849Index Palaeontologicus B. Enumerator

. . . . palaeontologicusStuttgart, E. Schweitzerbartsche.
than a direct offshoot @%. dubius both differ fromdubius o | A, 1941, The stratigraphy and structure of the Silurian

in their high angle of inclination of th 1 (40-45°), whereas  and Devonian rocks of the Yass-Bowning district, N.S.W.

in dubiusthe angle is 20-30°. Journal and Proceedings of the Royal Society of New South
. o . Wales74: 312-341.

Monograptids. Monograptus pridoliensiBfibyl, 1981. The  Brown, I.A., & K.M. Sherrard, 1952. Graptolite zones in the

evolutionary setting of this species was last discussed by Silurian of the Yass-Bowning district of New South Wales.

Rickards & Garratt (1990). They supported Koie(1983) Journal and Proceedings of the Royal Society of New South

proposition that a likely lineage was M pridoliensis - Wales85: 127-134.

M. prognatus(both Ridoli) — M. uniformis angustidens Bulman, O.M.B., 1928A Monograph of the British Dendroid

(early Devonian). As Jenkins (1982) and Rickards & Garratt ﬁg%%tgorgtpehz Pifli\r/tsl I;;V.lgzlﬁelogn;graphlcal Society

(1990) have shownyl. uniformislike forms do occur in . TV AO - :
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. . . 1:1 heet. N h Wal logical
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topographic sheet (8628-S), and all grid references (GR)
refer to that sheet. With the exception of the first three
localities below which were made earlier by AJW, all

collections were made by the authors in December 1997.

W69 Black Bog Shale, Yarwood Siltstone Member (=

“Lower Trilobite Bed” of Brown, 1941); Derringullen
Creek, GR 713477. Ludlow. Apart from dendroids
reported by Jaeger (1967) from low in the Black Bog
Shale, and graptolites possibly from this horizon
(Shearshy, 1912), this is thewest known Ludlow
graptolite from YasDictyonemasp. cf.D. sherrardae
collected by AJW in 1972.

W171 Collected by AJW in 1974. GR 715472. This is

probably the locality of Packham (1968) and Jaeger
(1967) at the crossing of the highway and Derringullen
Creek. The small quarry, probably that shown by Link

& Druce (1972), was largely destroyed during the

construction of the dual carriageway in the early

1970s. It appears to be very close stratigraphically to
W827 and W828 (see below). The fauna is early
Pridoli, belonging to thearultimusBiozone.

The locality lies perhaps as much as 30 m above
the base of the Rosebank Shale. Because the Rainbow
Hill Marl does not outcrop in this vicinity, the
stratigraphic interval separating the Marl from the
overlying fossiliferous level is uncertain. It was said
by Packham (1968) to be “within a hundred feet” and
a label accompanying a specimen in the Australian
Museum and written by ILA. Browne states that the
interval is as little as 20 ft (ca. 6 m); Jaeger (1967)
stated that these beds yielding parultimusfauna
“have a maximum thickness of 30 m and immediately
overlie theDalmanitesBed” (i.e., the Rainbow Hill
Marl Member). The collective fauna from this locality,
W827 and W828, as well as taxa recorded by Packham
and Jaeger, idDictyonemasp. cf.D. sherrardae
Dictyonemasp.; ‘Medusaegraptiisp.; Monograptus
parultimus Jaeger, 1975M. pridoliensisPYibyl,
1981; Monograptus formosus formosBouwek,
1931b; Crinitograptus operculatugMinch,
1938); Neocucullograptus? mitchellin.sp.;
Neocucullograptus? yassensissp.; Linograptus
posthumus posthumiiichter, 1875pPristiograptus
kolednikensisPribyl, 1940; andPristiograptus
shearsbyn.sp. No associated fauna has been recorded
from these localities, although possible plant
fragments were noted.

430 Black Range Road cutting in the lower part of the

Elmside Formation (Jenkins, 1982); GR 696447. The
sequence consists of alternating shale and fine
micaceous sandstone beds; the latter have been the
source of all our graptolites and commonly show HCS
and shallow water sole markings. Associated fauna
(see also Link & Druce, 1972) includes most
commonly the brachiopo@lectodonta bipartita
Chapman (normally cited as a senior synonym of
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Plectodonta davidBrown) occurring as abundant
disarticulated, disoriented valves, dnssatrypa and
rare trilobites such asettneraspis ratte{Etheridge

& Mitchell). Large (up to ca. 10 mm) amorphous
carbonaceous bodies also occur with the graptolites.
The low diversity but well-preserved and abundant
graptolite fauna is dominated Hyinograptus
posthumus posthumusnd the monograptids:
Monograptus transgredier®erner, 189%lonograptus
hornyi Jaeger iq Ktiz et al, 1986); Monograptus
perneri elmsidensis.subsp., a single specimen of
Monograptus formosus jenkinsisubsp., and the
dendroidDictyonema eleganBulman, 1928. This
fauna is late Hdoli. First AJW collections made in
1982.

Slight tectonic deformation has produced the normal
different appearances of the fossils in the two
extreme conditions. The graptolite fauna includes:
Dictyonema elegan®ictyonemasp. cfD. sherrardae
Linograptus posthumus posthumusnograptus
posthumus introversuRickards & Wright, 1997;
Monograptus paracornutus.sp.; andMonograptus
bohemicus tenui€ontrary to the statement by Brown
& Sherrard (1952), thibohemicusfauna was first
found by Dr Gordon Packham in 1947 at Rainbow
Hill and subsequently material was made available to
Dr Ida Brown and Mr A.J. Shearsby (Gordon
Packham, pers. comm., 1998). Note that there is some
further confusion in locality data given by Brown &
Sherrard (1952, p. 130).

W827 Low bare shale outcrops on W bank of Derringulletw832, W833Cowridge Siltstone, “Tulla Park”, mostly

Creek, upstream of motorway bridge. GR as for W171.
This locality has yielded th#®l. parultimusfauna,
which is listed in its entirety under W171. We have
not collectedVl. formosusat this locality, nor at W828.

W828 This locality is about 15 m further W from W827

but has similarly been grouped with W171. GR as for
W171 and W827.

W830 Rainbow Hill, about 15 m below the top of the Black

Bog Shale; GR 71240%raecornutusBiozone, late

from fine sandstone rubble low in formation, on low
ridge west of farm track; GR 724385. The former
locality is in the northern part of portion 15, the latter
in the southern. This is presumably thealivey?
horizon of Brown & Sherrard (1952, fig. 1). Fauna
consists ofMonograptus parultimudaeger, 1975 and
Pristiograptus shearshyi.sp. As indicated by Jaeger
(1967) no monograptids with hooked thecae were
found here.

Ludlow. Fauna includesvionograptus bohemicus W834 Cowridge Siltstone, Barambogie Creek, GR 693515;

tenuis Boucek, 1936;Monograptus praecornutus
Urbanek, 1970Pristiograptus shearsbyn.sp.;

Pristiograptus dubiusSuess, 1851Linograptus p.

posthumus Dendrograptussp.; andDictyonema
elegansBulman, 1928.

W831 Rainbow Hill, uppermost 2—-3 m of the Black Bog

Shale; GR 712409. The fossiliferous strata are layered
organic-rich shales with abundant pyrite on bedding
planes, although the graptolites are not pyritised.
Bedding planes are often covered with overlapping,
complete, mature rhabdosomes. The associated very
sparse fauna includes: the rare clams (Sherrard, 1960)

all material from float, but apparently derived from
no lower than halfway up lower unit recognised by
Link & Druce (1972). This locality is close to the
“Silverdale” locality of Sherrard & Keble (1937)
which was from a ridgetop (portion 34, parish of
Derringullen) just N ofthe creek near the Yass-
Boorowa road (Fig. 1). The photograph published
by Brown & Sherrard (1952), purporting to be of
this Silverdale locality, is a view of Rainbow Hill
from the North. Fauna include®ictyonemasp.,
Monograptus transgrediens, Mp.,M. boucekiand
Pristiograptus shearsbyi

Cardiola, Pteronitella rugosaSherrard, 1960, W835 Rosebank Shale, Reedy Creek. Collecting at this

Actinopterella minuté&sherrard, 1960; and rare small
brachiopods, ceratiocarids, ostracodes, nautiloids and
trilobite elements. The gradational contact with the
shallow water marls of the Rainbow Hill Marl Member

of the Rosebank Shale indicates a marked regression.

roadside locality was undertaken because Brown &
Sherrard (1952) described material from (presumably)
here aMonograptus vomerinu®Nicholson); our only
poor material is a very doubtfiMonograptus
parultimus GR 698372.





