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Pr=tpo=s

Seversal 1mpr's51ons and petrifactions from near
the base of the Lyons CGroup in the C.rnorvon Busin of Vestsra
Australiu ore all referred to = single species of Lepidodendron,
distinet from any previously rncorded from Austrelic and not
so far referred to any extra Austr:lisn species. The age of
these specimens may be Ourbonlferous or Permizn.

INTRODUGTION

In this paper, Mury DI. WWhite examined, described
cnd determined the relgtlonships of the plant fossils; H.A.
Condon provided the notes on the field occurrence of the
fossils.

FIELD QCGURRENCE

Lepidodendroid plant remains were first discovered

in the C.ornarvon Basin by C.3. Prichard in 19L9 (about 115
miles ecst north east of Curnarvon, 1% miles north of ioogooree
Homestead, .jestern Austr.lia) in materi.l then tentdtlvely
regurded @s Horris Sandstone. Since then other Bureau gceologists
thC made collections from this sume locality (which is consid-

¢d to be in the lowermost pert ef the Lyons Group) and in
the lowermost Lyons Group one mile south and 1% miles west of
south of Williambury LHomestead and L. miles south-west of
Arthur River "oolshed, and from the Harris Sundstone 2% miles
west of Williocubury Homestesd. (Se LOC?lltY_hQﬂ&_hlﬁu_il
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The material described here was al} collected
by li. A. Condon ond G. A. Thomas in 1955 from phe lowertuost
Lyons CGroup south of Willismbury cnd north of lioogooree.

The sequence ¢t the locality one mile scutb of
Williambury Homestecd, wmeasured by ii. A. Condon, is shown in
Figure 2. The base of the Lyons Group is not well exposed hers,
although the Yindagindy Formation crops out necrby. In the
type loc 11ity of the Harris Scndstone and Lyons Group, 24 miles
west of Williambury Homestead, the lowermost boulder bed of the
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Figure 2. - Measured section showing position of Lepidodendror
fossils relative to lowermost boulder bed of Lyons Group.

Lyons Group is 90 feet above the base of the Lyons Group, and
370 feet sbove the base of the Harris Sundstone; lepidodendroid
fossils zre present in the lowermost 36 feet of the Herris
Seéndstone. In tne arce one to two miles south of ¥Williambury
Homestead, the stratigraphic relationships are not clear
~because of poor exposures, but the Lyons CGroup sediments
apparently rest on o dissectcocd surface of unconformity cutting
Lower Carboniferous Yindagindy Formation and Williambury
Formation, Devonian Gneudna Formation and Nennyerra Greywacke.
and Prccembrian schist. The lowermost boulder bed apnears

to be zbout 500 feet zbove the lowest part of this unconformity.
although it also abuts against 2 higher part of the unconformi*-
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M. A, Condon's ianterpretation of the rolationships is shown in
section in Figure 3.
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Figure 3, - Diagramatie scction of relationships 1 to 2 miles
south of Williambury Homeste.d.

In the urez 14 miles north of loogooree
Homestewd, the Lepidodendron material 1s found in the basal 35
feet of the Lyons Group unconformably overlying Carboniferous
Yindagindy Formation. About 1.7 miles wost of north of the
plant fossil locclity, the lowermost boulder bed of the Lyons
Group, there conteining warine fossils (bryozoa, brachiopods
and pelecypods) of Permion character (G. 4. Thomas, personal
communication), overlies 275 foet of quartz greywscike, the base
of which is not exposcd. Half a wmile south of Lioogoores
Homestead, the lowermost boulder bed is only 55 fect above the
basc. The unconformity at the buse of the Lyons Group is kinown
to have mzrked relief and the relutionships in this liocogoorse
arec are indicated in Figurc L.
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Although the sediments containing the plant
fossils are not of the strongly tillitic texture of the
boulder beds of the Lyons Group, they zre of the lithology
(silty quartz greywacke) very common in the non-tillitic
parts of the group including the lowermost part of the type
sectien (Condon, 195L) between the top of the Herris S ndstone
and the lowermost boulder bed. In the ares north of Moosooree
Homestezd, the plant-berring sediments, resting directly on
the Yindagindy Formation, are not of the clee¢n cuartz scndstone
lithology of the Herris Sendstone which is not present in that
area. :

Lycopod fossils, not neceszurily of the same
species as that here described, were found by .A.C. ia the
Herris Sendstoae 2% miles west of Villiambury Homeste:da (..bout
30 feet above the base of the formation) cnd nesr the bose of
the Lyons Group four miles south west of Arthur River “Joolshed,
where the Lyons Group rests unconform:bly on .. strongly
dissected surface of Prec..mbricn sohist. The Hiorris Saondstone
fossils have not becn exomined by M.D.wW.; she tentatively
determines Lycopodiopsis nedroanus Cusrr in the poorly preserved

matericl frowm Arthur River (White, 1957) suzcesting & Lower
Permian cge.,

The wmerine fossils of the Lyons Group, found
in beds from near the base (above the plent fossils) to necr
the top, indicate a Sakmarian 2ge (Thomus .nd Dickins, 1954).
The Yindagindy TFormation, now regarded us of Lower Carboniferous
age (G.A. Thomes, personal ocommunicotion), is unconform-bly below
the plant bearing beds.

PALAE OBOTANY

An examination of the lcrge number of specimens
collected shows Lepidodendroid plant remains only. The fossils
are in the rorm of impressions of stems of different sizes,
with rare examples of petrifcctions of portions of stems. As
is usual in Lepidodendroid fossils, the virying degrees of
decortication and decay of the stems prior to fossilisation
and the different methods of preservation have rcsulted in ¢
wide range of forms. ilhile neorly «ll the specimens cen be
assigned with 1little doubt to the genus Lepidodendron = large
number show no characters of positive volue in specific :
identification. It is possible that the forms prescnt represen
more than onc species,; but such specimens as show snecific
characters cppear to be 211l reforable to onc species only.

“hile many of the forms of the snecies to which
all determinate spcecimens are provisionally assigned rescmble
forms of several known specics of Lspidodendron, this species
from the Basal Lyons Group appears to be distinct frowm any
described specics recorded frowm Austr.lia, ond hos not as yet
been matched to any extra Australian specics. With the availoblo
material, and ct the prescnt state of knowledge, it is not
possible to state whether it is & new species. A revision of
Lepidodendroid plants collceted in Austrelia is needed to clurify
thc position.

The described species which most closcly
resembles thoat under discussion is Lepidodendron scutatum L.
which occurs in "keso-Carbonifcrous'" €oal Measures in kissouri.
The specics is also similar to some forms which heve becn
attributed to Lepidodendron yveltheimionum Stbg. (Lower Carboniferov
but does not in any instance show the fcatures regarded os dicg-
nostic in Duropean examples., Therc is thc some gencrel
rescmblunce to u speeimen referred to Lepidodendron pedroanum
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from the Ecca series in South Africa, and to an undetermined
species figured by Jack and Stheridge from the Drummond range

in Queensland, Specific names such as Lepidodendron veltheimianum
hove too often been loosely used to include any imoression of

the same general type on insufficient evidence,

A diegrammatic cowmparison of forms of the spccies
with similar forms of other described species is given in
Figure J5,

A representative selection of spcecoimens showing
the range of forms in the spcecies is described snd illustroted
below.

IESCRIPTION OF PLANT REMAINS

A. Impressions and Casts.

Figure 5 (Plate 1) shows a surface impression of an immaturc stem.
This specimoen (Registercd No. #21581) is from near the basc

of the Lyons Group, 1.4 miles west of north of lMoogooreec
Homestead (Lat.2L.~03'L5"S,, Long.115 12'40"E.) The leaf cushions
decreasc in size upwerds on the stem from 7 mm neer thce base of
the specimen to 4 mm at the top, over a distance of five.inches.
This ranid tapering suggdests thot the stem was a laterel rather
than & main axis. The losaf cushions have a rounded top =nd

teper steeply to ¢ point at the bottom. Each cushion hos a
medium linear depression =nd resembles an inverted bract or

scalc leaf with wnidrib.

Specimen F21582 (Figure 6, Plate 1) is from necor the buse of the
Lyons Gr8up? 1.1 miles south-south-west of Williemsbury Homestead.
(Lat. 23°52%'S., Long. 115°08'20"8)., It shows & layercd series
of bork impressions with surface and nesr-surfccc ("Aspidiaria")
views of leaf cushions, The mature cushions are 1L mm long

and have a maximum width of 3 mm (at 2 mm from the top of euch
cushion). The "Aspidiaria" costs are internal casts of shells

of bvark which had béen shed orior to embedding. The bark
impressions are frasmentary znd therec is no indication of the
size of the parent trunk.

Spceimen F21583 (Figure 7, Platc 1) is from near thc base of the
Lyons Groug 1.4 miles west of north of Moogoorce FHomestsod
(Lat.24°03'45"S., long. 115°12'"10"E). It shows an "Aspidiaria"
type cast. The leaf cushions of the trunk from whioh the bark
came werc lorger and more separatced than in Pigure 6.

Speecimen F21584 (Figure 8, Platc 2) is from ncar thc basc of tho
Lyons Grgup 1.4 milcs west of north of Moogoorse Homestead

(Lat., 24°03'45"S., Lonzs 115°12'10"E). It shows an impression
of a slightly decorticatcd stem with leaf trace scars ncar

the apices of the cushions.

Speeimen 21585 (Figure 9, Plate 2) is from near the basg of
the Lyons Group 0.8 miles south of Williamsbury (Let. 23°52!
16"s., Long. 115°08'55"E). It shows an imprcssion of a young
stem which hod undergone decorticction to o deep level,
resultiag in obliteration of the lesaf cushions, and the lcaf
truce bundles arc represented by vertical slits. This is

a "Bergeria" condition.

Specimen F21586 (Figure 10, Plate 2) is from the lowermost part
of thec Lyons Group, wubout 50 feet above the base, 1.4 miles west
of north of Moogoorce Howcstcad., (Lat. 24°03'55"%S., Long. 115°
12'05"E), It shows a cast of a flattenod cylinder with deep
level decortication at the surface. No internal structurc has



Figure 5: Regd. No. F21581

Figure 6: Regd. Wo. F21582

Figure 7: Regd. No. F21583
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PLATE 2

Figure 9: Regd. No. F21585

Figure 8: Figure 10:
Ragd. No. F21 58“- Regdo No. F21586

i 8 123
Regd. No. F21588

Figure 11:
Regd. No. F21587
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been prescrved in this ocast or in any of the others of which this
ils a representetive example.

Specimen 21587 (Figure 11, Platc 2) is from near the base of
the Lyons Grou? 1 h miles west of north of Lioozooree Homecstead
(et Let, 24°03'459S., Long. 115912'10"E). It shows a ccst of
a branching stem in ”Knorria" conditione.

Specimen 21588 (Figurc 12, Plate 2) 1is from ..bout 50 feet above
the base of the Lygns Group 1.4 miles west of north of Moogooroce
Homestead (Lat. 24°03! 55"5., Long. 115°12'05"E), It shows a

cast of o laterally comprcssed young stem in "Knorria" st.te

of decortication. No internal structure is prescrved.

Other speoimens (21590 to '21601) not figured
show intermcdiate degrecs of decortication. There are alsc
medullery casts which have verticully ribbed surfaces. These
cists ore consistent with medullory gasts of Lepidodendroid stems
but arc not of diagnostic valuc.

B. Petrifactions.
Small stom:

Speceimen F21589 is from about 50 fect above the
base of the LJons group 1.4 miles wegt of north of Moogooree
Homestead (Lat. 24°03' 55"S., Long, 115°12105'E).

This somewhat compresscd stem less than .an inch
long, with diamecter varyiang from a half to a third of an inch,
end a Knorria condition of deccortication &t the surface, was
sectioned at four lecvels. A considerablc degrcecc of prescrv.tion
of internal tissues was revecalcd. OScmi-diegrommeotic radial
trensverse scctions were drecwn from portions of the scctions:
showing the least disorgenisastion by mineralisction ond comprcasinr
Feriuginous solutions hove repliccd and stzined wminy of the
tissucs.

Details of tissucs from the lcaf cushions to the
inner cortex are illiustrated in Figurc 13, Figurc 14 is a
continuation of the radiel scction and shows thce tissucs from the
inner cortex to the central mcdulla
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Explanation of Radial Transversc Scctionse

The lecaf cushions ¢rc composed of unspecialised
.(parenchyma) cells. The cortex comprises that region of the stem
external to thc ccntral conducting strand. There are thrce zones
in the primary cortex. The inner ond outer primary cortex were
formecd of large thin-walled cclls unsuited to prescrvotion and
these regions arc largecly disorgeniscd and replacced by mincreal
matter. Thc middle cortcx is composcd of small, irregulorly
shaped and sized parcnchyma cclls, and this zonc mey have a
sceretory ncoture. The vascular (condueting) ceylinder in the centre
has @ medulla of large thin-wzlled cclls, lorgely disorganised.
The xylem (wood) clemcnts comprising the conducting tissuc have
the smallest and first formed clements external (on exarch
protoxylem arrangcment. Groups of small xylem clements lic in o
ring cxternzl to the protoxylecm .nd these are the vascular stronds
to supply the leaf cushions. A secrctory zone cxtcecrnol to the
ring of lcaf tracces complctes the stclar rcgions of the stom.

Thce stom is young ¢nd therc is no sccondary
xylom. Therc is, howcver, secondary cortical tissuc in the form
of the »helloderm., The cells of this region arc radiclly arranged
and similar to cork ceclls in present day plants. Therce arc small
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secretory zones tangentially arrenged in the corte:x, but unlike
thc lsrper secretory zone which forms the middle cortex, these
are not continuous.

Fragments of petrified wood showing "annucl rings" to the neked
eye werc sectioncd and found to have bands of tissue of

radially =rrenged elements alternating with denscr zones in which
the cells cre less regulorly arrangcd. The denser zones nay be
scerctory zones such as occur in the outcr tissues of old
Lepidodendroid stems., Other fracments of wood showcd radially
arrznged xylem vesscls of sccondary xylem tissue,

CONCLUSIONS

A specics of Lepidodendron is present in rocks
of the lowermost part of thc Lyons troup, but this sneeics
docs not determine the prceisec <ge of that part of the groun.

The gonus Lepidedendron is to o« greot cxtent
& fcrm genus and does not lend itself To precise definition.
The species under discussion is referred to the genus oan grounds
of its internal @enatomy as well a2s on superficial resemblances.
It is not referzble to the related gener. Lentqphloeum or
Lycopodiopsis. The range of the rremus Legldodendroa is from
Devonicn to Permisn. Edwords (1952) is of the oplulon thet
the only lepidophytes occurring in Permi:un horizons in the
southern hemisphere are referable to Lycopodiopsis, but this
has yet to be proved conclusively. The internal structure of
a stem of the species under discussion shows & medullated stele,
ond for this reeson as well as on the grounds of the dissimilarity
of the species from known Devonian snecies, an age younger than
Devoniean is probable,

, The ooge of the lowermost port of the Lyons Group
bcsed on the presence of the specics of Lepidodendron alone

coulcd vbo Carboniferous or Permian. As thc meterial occurs cbove
an unconfornity developed on marine Lower Carboniferous rocls,
and conformably below marine Permian (Salmarian) beds, its age

is most prob. bly Sakmaricn “lth0U7h it is possible th 2t it is
uppermost Cerboniferous.
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