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“GYMNOSPERMS”
Vascular plants with seeds which are not protected by an ovary wall and are borne in cones or cone-like
structures have been traditionally placed in the Class Gymnospermae. However, the four groups that
are loosely referred to as gymnosperms – the conifers, cycads, ginkos and Gnetales – are now
commonly recognised as being separate divisions of equal rank to the Magnoliophyta (flowering plants)
(e.g. Hill 1998b). Two of these divisions, the Pinophyta (the conifers) and the Cycadophyta (the cycads)
are found in Australia, with representatives of both in the D.R.
Descriptions and illustrations of all N.T. “gymnosperms” are presented in Dixon (2004).

DIVISION PINOPHYTA
Plants vascular, terrestrial trees or shrubs with well-defined roots, stems and leaves, often dioecious;
resin canals present in stems and leaves. Leaves simple, opposite or spirally arranged. Axillary buds
present. Sexual structures of male and female sporophylls arranged in cones or cone-like structures. Male
sporophylls spirally arranged, simple, each with 2–many abaxial microsporangia opening by slits; pollen
monosulcate, bilaterally symmetrical, winged or unwinged, wind-dispersed. Male gametes non-motile.
Female sporophylls compound, comprised of an ovule-bearing scale borne in the axis of a bract scale. Seeds
developing directly on the megasporophylls and remaining unprotected, dry or fleshy, often winged;
embryo with two or more cotyledons.
Recent work (e.g. summarised in Hill 1998c) suggests that the Pinophyta (the conifers) consists of seven
families, c. 70 genera and c. 600 species. They have a worldwide distribution. Two families occur in the
N.T., the Cupressaceae and the Podocarpaceae, the latter represented by a single species, Podocarpus
grayae, from eastern Arnhem Land.

CUPRESSACEAE
D.J. Dixon
Monoecious or dioecious trees or shrubs. Leaves alternate, opposite or whorled, linear, flattened or
acicular or scale-like, adult and juvenile leaves often dimorphic. Male cones small, terminal or axillary,
scales with 2–9 microsporangia on abaxial surface. Pollen not winged or saccate. Female cones terminal or
on lateral branches, fertile scales 1–many, alternate, opposite or whorled. Fertile scales persistent, usually
woody, imbricate or valvate. Ovules 1–12 on adaxial surface of each scale. Seeds with or without wings.
Cosmopolitan family of 155 species representing 30 genera; four genera and 22 species in Australia and
one genus with two species in the N.T.
Taxonomic reference: Hill (1998c).

CALLITRIS Vent.
Monoecious trees or shrubs. Juvenile leaves acicular in whorls of 4. Adult leaves much reduced, appressed,
triangular, alternating in whorls of 3. Male cones terminal, solitary, paired or clustered; scales imbricate
trimerous, whorled; microsporangia 2–6, abaxial. Female cones solitary or clustered, scales in 2 whorls of
3; fertile scales with 1–8 ovules. Mature cones persistent or deciduous. Seeds 1–8 per scale, 1–3 winged.
Genus of 19 species, with 17 in Australia, two in the N.T., and one in the D.R.
Many of the common species are cut for their highly durable, insect-resistant timber.
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C. intratropica R.T. Baker & H.G. Sm.

Fig. 1 (Smith 334; Henry 74); Pl. 1 (unvouchered).

C. columellaris var. intratropica
(R.T. Baker & H.G. Sm.) Silba

Northern Australia (W.A., N.T., Qld). Found
north of latitude 17° S in the N.T. where it occurs
on sandy soils in open woodland, and on rocky
outcrops of laterite, sandstone and quartzite. Used
in timber plantations in the Howard Springs area.

Tree to 24 m. Leaves c. 2 mm long on ultimate
branchlets, dark green. Male cones solitary or in
small clusters at tips of branchlets, elongateovoid, to 3 mm long. Female cones solitary, usually
depressed globular, 12–18 mm diam.; 3 large
cone scales alternating with 3 small cone scales,
separating almost to the base and spreading
widely after opening. Seeds numerous with wings
to 4 mm wide. Fertile: all year. Cypress Pine.

The wood of this species burns well in damp
conditions and the smoke repels mosquitoes
and sandflies. Aboriginal people use the timber
for making spears (e.g. Raymond et al. 1999;
Puruntatameri et al. 2001).

DIVISION CYCADOPHYTA
Plants vascular, terrestrial, dioecious, perennials with well-defined roots, stems and leaves. Leaves spirally
arranged, pinnate or bipinnate, apically arranged on the stem apex and the plants appearing like treeferns; stipules absent or present (not Australia). Axillary buds absent. Sexual structures of male and female
sporophylls in cones or in indeterminate rosettes around the apical meristem. Male sporophylls with
numerous sporangia on the abaxial surfaces; microsporangia opening by slits; pollen monosulcate,
bilaterally symmetrical, commonly insect-dispersed. Male gametes multiflagellate and motile. Female
sporophylls simple, entire or dissected. Seeds developing directly on the megasporophylls and remaining
unprotected, fleshy; embryo with two cotyledons.
Worldwide with three families, ten genera and c. 250 species (Hill 1998a). All families are found in
Australia but only the Cycadaceae and Zamiaceae are represented in the N.T., the latter family by
Macrozamia macdonnellii in the MacDonnell Range.

CYCADACEAE
D.J. Dixon
Plants dioecious, erect, palm-like. Stems cylindrical with persistent leaf bases, occasionally branched, or
subterranean trunks (not Australia). Leaves pinnate, spirally arranged, evergreen or deciduous,
alternating with flushes of cataphylls. Pinnae entire or divided (not Australia), with a single midrib,
lateral veins absent. Male sporophylls produced on determinate cones with a central axis, lamina
terminating with an upturned spine. Female sporophylls spirally arranged around the apical meristem, apex
flattened, margin entire or toothed, and terminating with a spine. Ovules 1–12, inserted opposite or
alternately on the lamina. Seeds yellow, orange or brown.
A monogeneric family, with Cycas found in east Africa, Madagascar, Asia, Polynesia and Australia
and containing about 50 species. In Australia 27 species occur in tropical areas of W.A., N.T. and Qld.,
with ten in the N.T. and five in the D.R. Two exotic species, C. revoluta and C. thouarsii, are cultivated
in Darwin.
Taxonomic references: Hill (1994, 1996, 1998a); Hill & Osborne (2001); Jones (2002); Whitelock
(2002); Dixon (2004).
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Fig. 1
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CYCAS L.
1
1:

Pollen cones fusiform; margins of pinnae revolute, tomentose below ...............
Pollen cones ovoid-globose; margins of pinnae flat, or recurved and
glabrous or pubescent below ......................................................................................

C. calcicola

2
2:

Cataphylls densely orange or orange-brown woolly ...............................................
Cataphylls densely orange tomentose .......................................................................

3
4

3

Abaxial surface of pinnae glabrous or with scattered hairs at base;
86–146 pinnae per leaf; cataphylls hard and pungent .............................................
Abaxial surface of pinnae orange-brown pubescent or with scattered
grey hairs; 152–288 pinnae per leaf; cataphylls soft not pungent .........................

3:
4
4:

Median pinnae never overlapping and spaced from 3.0–7.4 mm along
rachis; ultimate basal pinnae spaced at 7.5–19.7 mm along rachis;
leaves green, shiny ........................................................................................................
Median pinnae overlapping or spaced at up to 2.4 mm along the rachis;
basal pinnae spaced at 0.4–6.6 mm along rachis; leaves dull bluish-green ..........

C. armstrongii Miq.
Stems to 6 m tall. Leaves 44–94 cm long, with 84–
156 pinnae, flat to slightly keeled in cross section,
rachis terminated by a spine. Petiole 12–30 cm long
unarmed or 5–84% spinescent, base orange-grey
tomentose, grey tomentose along petiole,
glabrescent. Basal pinnae not gradually reducing to
spines although the basal 2–4 pinnae may be
shorter than the preceding pinnae, basal pinnae
spaced at 7.5–17.7 mm along rachis. Median pinnae
74–182 mm long, 3.6–8.8 mm wide, shiny, abaxial
surface glabrous or orange-brown pubescent,
glabrescent, pinnae midrib to rachis angle 56–70°,
flat to very slightly keeled in cross section,
margins flat, bases narrowed to 2.3–4 mm, slightly
decurrent for 1.5–6 mm, apex pungent, midrib
equally prominent above and below, pinnae
spaced at 2.8–7 mm along rachis. Cataphylls hard,
pungent, to 11 cm long, densely orange tomentose,
glabrescent. Pollen cones ovoid, 12–23 cm long, 7–
9 cm diam., lamina 20–27 mm long, 12–20 mm
wide, apical spine 11–17 mm long, sharply
upturned. Megasporophylls 12–25 cm long with 1–
5 ovules, lamina 11–47 mm long, 10–33 mm
wide, apical spine 14–38 mm long, margin dentate
with 4–26 teeth to 6 mm long, orange fading to
grey tomentose, glabrescent. Seeds 29–43 mm
long, 26–38 mm diam., not pruinose.
Fig. 2 (Byrnes 2456; Dixon 1073; Maconochie 1311 &
1318); Pl. 2–4 (unvouchered).
Endemic to the N.T., and very common in the
greater Darwin area. It also occurs on the Cox
Peninsula, Tiwi Islands and Cobourg Peninsula.
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C. canalis
C. maconochiei

C. armstrongii
C. conferta

In stature, C. armstrongii is one of the smallest
Cycas species in the N.T. Newly emerging leaves
are light orange-brown tomentose, becoming
glabrous-glabrescent and shiny at maturity.
Hybrids between C. armstrongii and C. conferta, and
C. armstrongii and C. maconochiei have been
recorded where their ranges overlap (Hill &
Osborne 2001). Individuals of C. armstrongii are
often left as remnant plants on recently subdivided land in the greater Darwin area.
The fruit of this species are used by Aboriginal
people to make damper-like bread after extensive
preparation involving cooking, crushing and
leeching (e.g. Blake et al. 1998).
C. calcicola Maconochie
Stems to 3 m tall. Leaves 58–135 cm long, with
198–504 pinnae, flat in cross section, rachis
terminated either by a spine or pinnae. Petiole 10–
33 cm long, 6–82% spinescent, base orange
woolly, grey tomentose extending a short way up
the petiole, glabrescent. Basal pinnae gradually or
not gradually reducing to spines although the
basal 2–4 pinnae may be shorter than the
preceding pinnae, basal pinnae spaced at 2–
6.8 mm along rachis. Median pinnae 55–140 mm
long, 1.7–3.7 mm wide, abaxial surface light greyorange tomentose, pinnae midrib to rachis angle
60–74°, keeled in cross section, margins revolute,
bases narrowed to 1.8–3 mm, slightly decurrent
for 0.5–1.5 mm, apex pungent, midrib slightly
depressed, flush, or occasionally raised above,
raised and prominent below, pinnae spaced at
1.4–4.2 mm along rachis. Cataphylls soft, not
March 2011
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Fig. 2
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pungent, densely orange woolly. Pollen cones
fusiform, 20–29 cm long, 4–7 cm diam., lamina
18.5–25 mm long, 12–16 mm wide, apical spine
2.5–9 mm long, sharply upturned. Megasporophylls
14–27 cm long with 1–8 ovules, lamina 30–
43 mm long, 12–29 mm wide, apical spine 13–
23 mm long, margin dentate with 15–26 teeth to
8 mm long, orange woolly. Seeds 30–38 mm long,
26–32 mm diam., pruinose.
Fig. 1 (Dixon 913 & 1077; Hope 3; Liddle 1667);
Pl. 5 (unvouchered).
Cycas calcicola is endemic to the N.T., and is
concentrated in the Litchfield, Daly River and
Katherine area. A disjunct population occurs in
the Spirit Hills Conservation Reserve adjacent
to the Keep River N.P. Throughout its range
C. calcicola is mostly associated with rocky
outcrops of limestone or sandstone.
Newly emerging leaves are light grey-pale orange
tomentose, with the tomentum persisting on the
undersurface of mature leaves. Female plants with
8 ovules per megasporophyll have been found in
the population occurring in the Kintore Caves
Conservation Reserve north-west of Katherine.
Natural hybrids between C. calcicola and C. conferta
have been recorded at Blackfellow Creek area by
Hill & Osborne (2001).
C. canalis K.D. Hill
C. canalis subsp. carinata K.D. Hill

Stems to 5 m tall. Leaves 65–93 cm long, with 86–
146 pinnae, flat to slightly keeled in cross section,
rachis terminated by a spine, rarely a pair of
leaflets. Petiole 19–27 cm long unarmed or 45–
82% spinescent, base orange-grey tomentose, grey
tomentose along petiole, glabrescent, glaucous.
Basal pinnae not gradually reducing to spines
although the basal 2–4 pinnae may be shorter
than the preceding pinnae, basal pinnae spaced at
9.7–19.7 mm along rachis. Median pinnae 88–
243 mm long, 5–7.4 mm wide, glabrous with a
few scattered hairs at base, pinnae midrib to
rachis angle 44–69°, flat to very slightly keeled in
cross section, margins flat, bases narrowed to 2–
3.4 mm, decurrent for 2–5 mm, apex pungent,
midrib equally prominent above and below, or
slightly sunken on adaxial surface, pinnae spaced
at 2.9–8 mm along rachis. Cataphylls hard, pungent
to 80 mm long, densely orange woolly. Pollen cones
ovoid, 11.8–22.5 cm long, 6.4–10.5 cm diam.,
lamina 26–35 mm long, 8–20 mm wide, apical
spine 9–13 mm long, sharply upturned.
Megasporophylls 16–22.2 cm long with 2–4 ovules,
FDRV1

lamina 15–42mm long, 12–28 mm wide, apical
spine 10–21 mm long, margin entire or dentate
with 6–21 teeth to 3 mm long, base orange fading
to grey tomentose, stipe glabrescent, lamina orange
fading to grey tomentose. Seeds 33–42 mm long,
28–34 mm diam., slightly glaucous or pruinose.
Fig. 3 (Dixon 1058, 1059, 1061 & 1062; GBDBG
living collection 01-B000393).
Endemic to the N.T. and known from the Flora
River area south-west of Katherine, the DouglasDaly region, and Channel Point on Labelle Downs.
Cycas canalis may be confused with C. armstrongii
but the latter species has green, glossy mature
leaves compared to the bluish-glaucous leaves of
C. canalis. Seeds of C. canalis are also slightly
glaucous or pruinose. The cataphylls of C. canalis
are densely covered with orange, woolly hairs
compared to the orange-brown tomentose to
glabrescent cataphylls of C. armstrongii.
Hill (1994) recognised two subspecies of C. canalis
based on differences in the size of the leaf,
differences in the pinnae to rachis angle, and
whether or not the leaves were flat or keeled.
Data obtained from a population at Flora River
revealed that these distinguishing characters do
not allow for adequate determination at the subspecific level. For a full discussion see Dixon (2004).
C. conferta Chirgwin
Stems to 6 m tall. Leaves 71–91 cm long, with 124–
192 pinnae, flat in cross section, rachis terminated
by a spine. Petiole 24–34 cm long unarmed or 0.1–
62% spinescent, base orange tomentose extending
a short way up the petiole, glabrescent. Basal
pinnae not gradually reducing to spines although
the basal 1–4 pinnae may be shorter than the
preceding pinnae, basal pinnae overlapping or
spaced at 0.4–6.6 mm along rachis. Median pinnae
49–100 mm long, 4.6–6.6 mm wide, abaxial
surface scattered orange pubescent, glabrescent,
bluish, pinnae midrib to rachis angle 68–80°, flat
to slightly keeled in cross section, margins flat,
bases narrowed to 3.6–5.4 mm, slightly decurrent
for 0.5–2 mm, apex pungent, midrib slightly
depressed to equally prominent above and below,
pinnae overlapping or spaced at 0.8–2.4 mm
along rachis. Cataphylls hard, pungent, to 9.3 cm
long, densely orange tomentose. P cones ovoid, 11–
27 cm long, 7–10 cm diam., lamina 15–34 mm
long, 10–13 mm wide, apical spine 6–16 mm long,
curved or sharply upturned. Megasporophylls 18–
28 cm long with 1–4 ovules, lamina 35–42 mm
long, 15–26 mm wide, apical spine 10–48 mm
March 2011
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long, margin dentate with 17–25 teeth to 4 mm
long, orange-grey tomentose, glabrescent. Seeds
35–42 mm long, 27–31 mm diam., pruinose.
Fig. 2 (Brown 1; Dixon 914 & 1076); Pl. 6–7
(unvouchered).
Endemic to the N.T. Known from sporadic
populations around the South Alligator River,
Mary River, Foelsche Headland and Pine Creek
areas and also found near the Gimbat Homestead
in Kakadu N.P. and at Burrell Creek, just south of
the Adelaide River township. It occurs in a variety
of habitats, from open eucalypt woodland on low
relief to granite and dolerite outcrops.

long with 2–5 ovules, lamina 40–70 mm long, 14–
30 mm wide, apical spine 12–30 mm long, margin
dentate with 22–41 teeth to 8 mm long, base
orange-grey velvety, stem brown-grey tomentose
glabrescent, blade orange-brown-grey tomentose.
Seeds 27–40 mm long, 26–35 mm diam., pruinose.
Endemic to the N.T. Two subspecies are
recognised and are included in the key. However,
subsp. viridis K.D. Hill is not found in the D.R.,
being only known from Fossil Head (Joseph
Bonaparte Gulf), and is not treated further.
1

Cycas conferta is easily recognised by the crowded,
bluish-green pinnae of the leaves.
C. maconochiei Chirgwin & K.D. Hill
Stems to 3.5 m tall. Leaves 62–128 cm long, with
152–288 pinnae, flat in cross section, rachis
terminated by a spine or pinnae. Petiole 16–30 cm
long unarmed or 2–79% spinescent, base light
orange-brown velvety, orange-grey tomentum
extending along the petiole, glabrescent. Basal
pinnae not gradually reducing to spines although
the basal 2–4 pinnae may be shorter than the
preceding pinnae, basal pinnae spaced at 4.4–
11 mm along rachis. Median pinnae 51–157 mm
long, 3.4–6 mm wide, abaxial surface orangebrown pubescent or with scattered grey hairs,
glabrescent, pinnae midrib to rachis angle 61–
85°, keeled in cross section, margins slightly
to distinctly recurved, bases narrowed to 2.5–
3.8 mm, slightly decurrent for 0.5–2.5 mm, apex
pungent, midrib depressed or flush above and
raised and prominent below, pinnae occasionally
overlapping or spaced at 1.5–3.9 mm along rachis.
Cataphylls soft, not pungent, to 13 cm long,
densely orange-brown woolly. Pollen cones ovoid,
15–27 cm long, 9–11 cm diam., lamina 38–41 mm
long, 14–15 mm wide, apical spine to 11 mm
long, sharply upturned. Megasporophylls 16–37 cm
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1:

Mature leaves
and pinnae dull
green, retaining
orange-brown
indumentum ...........
Mature leaves and
pinnae glossy green,
glabrous or with
scattered grey
indumentum ...........

subsp. maconochiei

subsp. viridis

subsp. maconochiei
C. maconochiei subsp. lanata K.D. Hill

Leaves 62–111 cm long, with 152–288 pinnae,
rachis terminated by a spine or pinnae. Petiole 16–
28 cm long unarmed or 4–79% spinescent, base
light orange-brown velvety, orange-grey tomentum
extending along the petiole, glabrescent. Median
pinnae with abaxial surface orange-brown pubescent,
glabrescent, margins slightly to distinctly recurved,
pinnae occasionally overlapping or spaced at 1.5–
3.4 mm along rachis.
Fig. 3 (Dixon 918, 920 & 1075; Hope 14 & 16);
Pl. 8 (unvouchered).
Confined to near-coastal areas of the north-west
Top End, including the Tiwi Islands. It
commonly grows in sandy soil over laterite in
Eucalyptus tetrodonta/E. miniata woodland.

March 2011

8

GYMNOSPERMS

Fig. 3
FDRV1

March 2011

GYMNOSPERMS

9

REFERENCES
Blake, N.M., Wightman, G.M. & Williams, L. (1998). Iwaidja Ethnobotany. Aboriginal plant knowledge
from Gurig National Park, northern Australia. Northern Territory Botanical Bulletin 23: 1–166.
Dixon, D.J. (2004). The Gymnosperms of the Northern Territory. The Beagle, Records of the Museums and
Art Galleries of the Northern Territory 20: 1–24.
Hill, K.D. (1994). Three new species of Cycas (Cycadaceae) from the Northern Territory. Telopea 5:
693–701.
Hill, K.D. (1996). Taxonomic revision of the genus Cycas in Australia. Telopea 7: 1–64.
Hill, K.D. (1998a). Cycadophyta. In McCarthy, P.M. (ed.), Flora of Australia. (ABRS: Canberra/CSIRO
Publishing: Melbourne). Vol. 48, pp. 597–635.
Hill, K.D. (1998b). ‘Gymnosperms’ – the paraphyletic stem of seed plants. In McCarthy, P.M. (ed.),
Flora of Australia. (ABRS: Canberra/CSIRO Publishing: Melbourne). Vol. 48, pp. 505–525.
Hill, K.D. (1998c). Pinophyta. In McCarthy, P.M. (ed.), Flora of Australia. (ABRS: Canberra/CSIRO
Publishing: Melbourne). Vol. 48, pp. 545–596.
Hill, K.D. & Osborne, R. (2001). Cycads of Australia. (Kangaroo Press: East Roseville).
Jones, D.L. (2002). Cycads of the World. (Reed: Sydney).
Puruntatameri, J., Puruntatameri, R., Pangiraminni, A., Burak, L., Tipuamantymirri, C., Tipakalippa, M.,
Puruntatameri, J., Puruntatameri, P., Pupangamirri, J.B., Kerinaiua, R., Tipiloura, D., Orsto, M-M.,
Kantilla, B., Kurrupuwu, M., Puruntatameri, P.F., Puruntatameri, T.D., Puruntatameri, L., Kantilla,
K., Wilson, J., Cusack, J., Jackson, D. & Wightman, G.M. (2001). Tiwi ethnobiology: Aboriginal
plant and animal knowledge from Bathurst and Melville islands, northern Australia. Northern Territory
Botanical Bulletin 24: 1–192.
Raymond, E., Blutja, J., Gin.gina, L., Raymond, M., Raymond, O., Raymond, L., Brown, J., Morgan, Q.,
Jackson, D., Smith, N. & Wightman, G.M. (1999). Wardaman ethnobiology. Aboriginal plant and
animal knowledge from the Flora River and south-west Katherine region, north Australia. Northern
Territory Botanical Bulletin 25: 1–191.
Whitelock, L. (2002). The Cycads. (Timber Press Inc.: Portland).

FDRV1

March 2011

10

GYMNOSPERMS

Pl. 3 Cycas armstrongii (Photo: G.M. Wightman)

Pl. 1 Callitris intratropica (Photo: J. Brock)

Pl. 4 Cycas armstrongii (Photo: I.D. Cowie)

Pl. 2 Cycas armstrongii (Photo: B.M. Stuckey)
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Pl. 6 Cycas conferta (Photo: NT Herbarium)

Pl. 5 Cycas calcicola (Photos: C.G. Wilson)
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Pl. 7 Cycas conferta (Photo: B.M. Stuckey)
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Pl. 8 Cycas maconochiei subsp. maconochiei
(Photos: P.S. Short)
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