FLORA IDENTIFICATION WORKSHOP

COURSE OUTLINE

Tuesday 25th August 1998

9.00- 9.15
9.15-930 p

930-1030

10.30- 10.45
10.45-12.30 C

12.30- 1.15
1.15-3.00 + ©
3.00- 3.15

3.15-430 ©

Introduction and Course Outline

The basics of good herbarium practice, how to collect
specimens.

Knowing the right terms to enable communication. Plant
morphology, habit, leaves, flowers, fruits and seeds.

Moming Tea

What is taxonomy and systematics?. _

Classification, nomenclature, name formation and
pronunciation.

Lunch

Florabase, electronic identification and information retrieval.

Afternoon Tea

Electronic keys and information for conservation and land
management usi}g “Wattles of the Kalannie Region” as an

example. J/‘w e Mas V'

Wednesday 26th August 1998

8.30-930
9.30-10.30. .
10.30- 10.45

1045-1230 W

12.30- 1.15

1.15:8.00 &

3.00-3.15

3.15-4.30

Introduction to basic flower, using keys. Monocotyledons and
dicotyledons.

Major dicotyledonous families, Myrtaceae, Proteaceae,
Leguminoseae

Morning Tea

Identification using keys, other families.

Lunch

Identification, using the library and reference herbarium
Aftermoon Tea

Identification.



Flora Identification Traiping

Location — Herbarium
Conducted by — Sue Patrick
Attendees (limited to 20 per session): S0 B B
Dates - 25" and 26™ August, 1998 |
Kelmscoftt

Region - David Mitchell, Ross Mead :
Forest Management Branch — Abe van de Sande, Deanne: Pember, Lengh
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Mundaring District — Peter Batt, Alan Wright
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Wildlife Branch —John Reilly
Wildlife Protection — Matt Warnock, Matt Dowling, Paul Lmnnoil Y Andrew Ando
Environmental Protection —Jude Allen

Nominations for the second course — 27"‘ & 28“' August

Region - Ralph Smith

Perth: District — Lyndon Mutter, Rogef Markham, Thcrcsa.chp :

Mundaring District —Fred Hart, Isaac Lee e

Dwellingup District - Grant Lamb, Taryn Linning

Marine & Coastal — lan Gale

Como LR

Wildlfie Protection — Darren Graham, Kingsley Miller, ka DaWSOII, Juhe Gale
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COURSE OUTLINE
Tuesday 25th August 1998 Thursday 27th August. -
9.00-9.15 Introduction and Course Qutline |
9.15-9.30 " The basics of good herbarium practhce, htlw‘ to collect
: specimens. ;
9,30- 10.30 Knowing the right terms to enable: comm‘umcanm Plant .
morphology, habit, leaves, flowers, fruits and seeds.
10.30- 10.45 Mormning Tea
10.45- 12.30 What is taxonomy and systematics?.
Clasmﬁcatmn, nomenclature, name formanon and
pronunciation. :
12.30-1.15 Lunch |
1.15- 3.00 Florabase, electronic identification and information retrievall
3.00- 3.15 Afternoon Tea
3.15-4.30 Electronic keys and information f01 conserv ation’ and land

Wednesday 26th August 1998

8.30-9.30

9.30-10.30.

10.30- 10.45
10.45- 12.30
12.30- 1.15
1.15- 3.00
3.00- 3.15
3.15-4.30

FLORA IDENTIFICATION WORKSHOP

management using “Wattles of the I\aIanmc Reglon as an
example
Friday 28th August

Introduction to basic flower, usmg keys Monocotyleadons an
dicotyledons. -

Major dicotyledonous families, Myriaueae Proteaccae, :
Leguminoseae : _

Mormning Tea |
Identification using keys, other famrhes

Lunch -

Identification, using the library and ;‘éf:ci:cnéez herbarium
Afternoon Tea -

Identification.
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Synopsis of the plant family Myrtaceae in Western Australia

Family
Myrtaccac\
A large, primarily southern
hemisphere plant family with
over 3500 species in ca 150
genera. Within Australia are
over 1300 in ca 70 genera.

Mike Hislop
Identification Botanist,
Regional Herbaria Program

Subfamil
Myrtoideae

A\
M

Subfamily
Leptospermoideae

\6‘

Main development of Subfamily Myrtoidea is in
South and Central America. Although 5 of the 6
alliances within Myrtoidea are represented in
Auslralia, most of these are in eastern and
northern tropical and subtropical areas.

4 genera occur in the Kimberley:

Mpyrtella (Myrtus alliance)
Syzyginm (Acmena alliance)
Osbornia (Osbornia alliance)
Eugenia (Eugenia alliance)

Mainly Australian; comprises 6 alliances, all of
which occur in Australia. However, 2 of these,
Backhousia and Eucalyptopsis, do not occur in
WA.



Alliance *
Metrosideros

Eucalyptus
Subfamily Rt

Leptos ermoideae\\
ptosp Leptospermum

* This synopsis does not include sub-alliances.
For more details refer to “Flowering Plants in Australia™
by B.D. Morley and H.R. Toeclken

Chamaelaucium
("L’amz W‘;Wy

Ca 12 genera with 2 represented in the
Kimberley:
Lophostemon Xanthostemon

3 genera with 2 widespread in WA:

Eucalyptus Corymbia

Ca 17 genera with 15 in WA

Agonis Kunzea
Angasomyrtus Lamarchea
Beaufortia Leptospermum
Callistemon Melaleuca
Calothamnus Pericalymma
Conothamnus Phymatocarpus
Eremaea Regelia
Homalospermum

More than 20 genera with 18 in WA:

Actinodium Homalocalyx
Astartea Hypocalymma
Baeckea Malleostemon
Balaustion Micromyrtus
Calytrix Pileanthus
Chamaelaucium Rinzia
Corynanthera Scholtzia
Darwinia Thrytomene

Euryomyrtus Verticordia



Western Australian Genera within the Leptospermum Alliance

1) Agonis (DC.)Lindl.

11 named taxa with at least another 2 unnamed.
Confined to SW Australia, mostly in southern areas.

Major distinguishing features:

* Leaves alternate or in alternate bundles.

* Inflorescence of dense globular heads (except A. grandiflora which has 1-several
flowers per inflorescence).

* Flowers sessile, 5S-merous, usually white. Petals more or less persistent.

= Stamens free, not exceeding petals, either 10 and opposite petals and sepals or 20-
30+, all or mostly opposite sepals.

*  Anthers versatile.

= QOvary 3-celled, ovules 2-6 per cell.

* Fruit a 3-valved more or less woody capsule, which is usually shed annually after
dehiscence.

Confusing genera:

A distinctive genus not usually confused with others.

Separated from Kunzea by its usually definite number of stamens, which are shorter
than the petals, and from Hypocalymma by its alternate leaves.

Agonis grandiflora is an anomalous species which will probably be removed from the
genus after future revision. (G.J. Keighery pers. comm.)

References:

Flora of the Perth Region — Marchant et al.
Forthcoming “Flora of the SW Forest Region” — J.R. Wheeler et al.
Blackall & Grieve Part ITIA - still quite useful



2) Angasomyrtus Trudgen & Keighery

1 species restricted to the edges of a few saline lakes north of Esperance.

Major distinguishing features:

= Leaves opposite.

» Inflorescence of solitary flowers in axils of leaf-like bracts.

*  Flowers sessile, S-merous.

» Stamens free, indefinite (usually 16-19) in 2 whorls, shorter than petals.

*  Anthers versatile.

*  QOvary 2-3(4)-celled, with 4 or 5 ovules per cell.

= Fruit a 2-3(4)-valved, more or less woody capsule, which is usually shed
annually after dehiscence.

Confusing genera:

Closest to Leptospermum, Pericalymma and Homalospermum but differs in having
opposite leaves and a specialised habitat.

References:

“Angasomyrtus, a new genus of Myrtaceae from West Australia” — M.E. Trudgen &
G.J. Keighery, Nuytsia 4(3), 435-439 1983



3) Beaufortia R.Br.

20 named taxa and at least 1 unnamed.
Confined to SW Australia.

Major distinguishing features:

* Leaves opposite (except B. sparsa).

* Inflorescence a dense head or spike.

*  Flowers sessile, S-merous.

= Stamens usually indefinite, connate into S bundles.

* Anthers erect, basifixed, cells opening at the top by transverse slits.

*  QOvary 3-celled, ovules 1 per cell.

* Fruit a 3-valved woody or subwoody capsule, long persistent. Seeds often with a
terminal wing.

Confusing genera:

Closest to Regelia, which differs in having anthers opening by longitudinal slits and
ovary with 4 ovules per cell.

Melaleuca and Conothamnus have versatile anthers and Phymatocarpus has alternate
leaves.

References:

Flora of the Perth Region — Marchant et al.
Forthcoming “Flora of the SW Forest Region” — J.R. Wheeler et al.
Blackall & Grieve Part IIIA - still quite useful



4) Callistemon R Br.

About 30 species in Australia, only 2 in SW Australia.

Major distinguishing features:

» Leaves alternate.

* Inflorescence a dense spike.

= Flowers sessile or slightly immersed in rhachis, 5-merous.

» Stamens indefinite, free or very shortly connate at the base into 5 bundles.
= Anthers versatile.

*  Qvary 3 or 4-celled, ovules very numerous per cell.

= Fruit a 3 or 4-valved capsule, long persistent.

Confusing genera:

Very close to Melaleuca. The main distinguishing feature from that genus is the
presence of stamens that are either free or very shortly united into 5 bundles.
However, this separating character tends to break down as some species of Melaleuca
also have stamens that are only very shortly connate at the base. It appears probable
that L.A. Craven, who is currently revising the genus Melaleuca, will merge
Callistemon into Melaleuca. (B.J. Lepschi pers. comm.)

References:

Flora of the Perth Region — Marchant et al.
Forthcoming “Flora of the SW Forest Region” — J.R. Wheeler et al.
Blackall & Grieve Part IIIA - still quite useful



5) Calothamnus Labill.

42 named taxa with at least another 5 unnamed.
Confined to SW Australia.

Major distinguishing features:

* Leaves usually crowded, scattered, terete in most species.

* Inflorescence of unilateral or cylindrical spikes or of scattered clusters, never
terminal.

* Flowers sessile or more or less immersed in the rhachis, 4 or 5-merous.

= Stamens indefinite, connate into 4 or 5 bundles, which are characteristically long,
at least 4 times longer than the petals.

* Anthers basifixed.

* QOvary 3-celled, ovules numerous.

* Fruit a 3-valved woody capsule, long persistent, often crowned by several
thickened woody calyx lobes. The seeds are charactenistically elongate, linear to
oblong.

Confusing genera:

A distinctive genus not generally confused with others.

Lamarchia differs in having all stamens united in the basal half before separating into
5 bundles.

Eremaea has relatively shorter stamen bundles only about twice as long as the petals,
compared with at least 4 times longer in Calothamnus. Additionally Eremaea has
distinctly winged seeds.

Calothamnus 1s the only genus within the alliance which includes species with 4-
merous floral parts.

References:

A Taxonomic Revision of the Genus Calothamnus Part 1, the 4-merous species — T.J.
Hawkeswood — Nuytsia 6(1) 1987

Calothamnus, the 5-merous species — T.J. Hawkeswood — Australian Plants Vol. 16
No. 127

Flora of the Perth Region — Marchant et al.

Forthcoming “Flora of the SW Forest Region” — J.R. Wheeler et al.

Blackall & Grieve Part IIIA — of limited value

The genus is currently being revised for Flora of Australia by A.S. George.



6) Conothamnus Lindl.

A small genus of 3 species confined to SW Australia.

Major distinguishing features:

= Leaves opposite.

» Inflorescence a dense terminal head.

* Flowers sessile, 5-merous.

» Stamens indefinite, connate into 5 bundles.

*  Anthers versatile.

* QOvary 3-celled with 1 ovule per cell.

* Fruit a 3-valved woody capsule, long persistent.

Confusing genera:

Close to Melaleuca, differing primarily in having only 1 ovule per cell.
Beaufortia and Regelia have erect, basifixed anthers.

References:

Flora of the Perth Region — Marchant et al.
Blackall & Grieve Part TIIA — taxonomy unchanged since publication



7) Eremaea Lindl

24 taxa confined to SW Australia.

Major distinguishing features:

= Leaves scattered or crowded.

= Inflorescence of single flowers or small conflorescences of up to 9 flowers,
axillary or subterminal.

* Flowers sessile, S-merous, unusual within the Leptospermum alliance in that many
species are orange flowered.

« Stamens indefinite, connate into 5 bundles.

= Anthers erect, basifixed, opening by longitudinal slits.

= Qvary 3-celled with numerous ovules per cell.

* Fruit a 3-valved woody capsule, long persistent. Capsule often lobed. Seeds very
distinctive, strongly angular and winged along angles.

Confusing genera:

A distinctive genus, closest to Beaufortia, Regelia and Calothamnus.

It differs from Beaufortia in having scattered leaves and numerous ovules; from
Regelia by its scattered leaves and few-flowered inflorescence and from Calothamnus
in its relatively shorter stamen bundles, only about twice as long as the petals
compared with at least 4 times longer in Calothamnus. May also be confused with
Melaleuca but has basifixed anthers. It differs from all other genera by its

distinctively shaped seeds.

References:

A revision of the genus Eremaea — Roger Hnatiuk — Nuytsia 9 (2) 1993.

Flora of the Perth Region — There have been taxonomic changes in this genus since
publication,

Blackall & Grieve Part IITA - don’t bother.
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8) Homalospermum Schauer

A single species confined to swamps in the wetter parts of SW Australia.

Major distinguishing features:

= Leaves alternate. ;

* Inflorescence of single axillary flowers in successive leaf axils.

*  Flowers sessile/subsessile, S-merous.

» Stamens versatile.

*  Qvary 3-5(usually 4)-celled with numerous ovules per cell.

*  Fruit a 3-5-valved woody capsule, persistent. Seeds flattened, peltate, winged.

Confusing genera:

Formerly included in Leptospermum and still readily confused with that genus. The
defining characters separating the 2 genera can only be observed under the
MICroscope.

Homalospermum has an ovary summit with radiating bands of hairs delimiting the
cells, whereas in Leptospermum the ovary summit is glabrous, or with hairs not
confined to radiating bands. In Homalospermum each anther has 2 thickened ridges on
the back, on either side of the point of attachment of the filament; this is not found in
Leptospermum. The ovules of Homalospermum are hemitropous and peltate: in ~ ®*"
Leptospermum they are anatropous and oblong. Additionally, the woody fruits of
Homalospermum are persistent on the plant for several years, whereas those of WA
Leptospermum species, (except the distinctive L. spinescens and, to a lesser extent, L.
confertum) are shed at or soon after dehiscence.

May also be confused with Pericalymma, which was also included within
Leptospermum until quite recently. However Pericalymma has leaves that grade into
bracts below the inflorescence and only one seed developing per cell.

References:

Redefinitions and nomenclatural changes within the Leptospermum suballiance — J.
Thompson — Telopea 2 (4) 1983
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9) Kunzea Reichb.

Over 30 species across southern Australia with 27 taxa in SW Australia.

Major distinguishing features:

*  Leaves alternate.

* Inflorescence usually a dense terminal head (although these may be relatively few-
flowered in Kunzea section Zeanuk subsection Floridae).

*  Flowers sessile, 5-merous.

» Stamens indefinite, free, in one or more whorls, longer than petals.

* Anthers versatile.

» QOvary 2-5-celled with (2)-numerous ovules per cell.

*  Fruit a 2-5-valved , subwoody capsule, usually shed annually after dehiscence.

Confusing genera:

May be confused with Melaleuca but has free stamens and non-persisitent fruit.
Distinguished from Beaufortia and Regelia by alternate leaves and versatile anthers
and from Leptospermum by having stamens longer than the petals.

A considerable degree of hybridisation between species is suspected within this
genus.

References:

A revision of the genus Kunzea 1. The West Australian section Zeanuk — H.R.
Toelken — Journal of the Adelaide Botanical Gardens Vol. 17 1996 (This treats all
WA species with the exception of K. pulchella and K. baxteri.)

Flora of the Perth Region — There have been taxonomic changes in the genus since
publication.

Blackall & Grieve Part ITIA - of little value except for the distinction between K.
pulchella and K. baxteri.
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10) Lamarchea Gaudich.

3 taxa from the central west coast of WA and arid central areas of WA and NT.

Major distinguishing features:

* Leaves scattered.

» Inflorescence of solitary flowers scattered on older stems.

»  Flowers sessile, 5-merous.

= Stamens indefinite, all connate in basal half into a tube, which is them divided into
5 separate bundles.

* Qvary 3-celled, ovules numerous.

»  Fruit a 3-valved woody capsule, long persistent.

Confusing genera:

Only likely to be confused with Calothamnus, which has basifixed anthers and with
the stamen bundles not all connate basally.

References:

A revision of the genus Lamarchea — A.S. George — Nuytsia Vol. 1 No. 3 1972
Blackall & Grieve Part [IIA — Taxonomy unchanged since publication.
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11) Leptospermum Forster & G. Forster

About 80 Taxa mostly in eastern Australia but with 2 species in SE Asia and 1 in NZ.
15 in SW Australia including 1 naturalised and 1 in the Kimberley District.

Major distinguishing features:

Leaves alternate.

Inflorescence consists of one to several flowers on a short modified shoot
terminated by a vegetative bud.

Flowers subsessile to shortly pedicellate, 5S-merous.

Stamens indefinite, free in a single continuous whorl, shorter than petals.
Anthers versatile.

Ovary usually 3-5-celled with numerous ovules per cell.

Fruit usually a 3-5-valved subwoody capsule. Within WA species, dehiscence
occurs annually and the spent capsules are not long persistent on the plant; L.
spinescens and L. confertum are exceptions in this regard.

Confusing genera:

May be confused with Homalospermum (see notes under that genus) or Pericalymma,
which has leaves that grade into bracts below the inflorescence and only one seed
developing per cell.

References:

A revision of the genus Leptospermum — J. Thompson — Telopea 3 (3) 1989 (Key is
complex and difficult to use.)
Blackall & Grieve Part [TIA — Don’t bother.
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12) Melaleuca L.

About 230 species worldwide with 219 in Australia and 171 in WA. Reaches its
greatest diversity in the SW comer of WA.

Major distinguishing features:

» Leaves opposite, alternate or scattered.

* Inflorescence a more or less globular heaad or spike or flowers irregularly
clustered.

* Flowers sessile, S-merous.

= Stamens usually indefinite, connate into 5 bundles.

* Anthers versatile.

*  Qvary 3-celled, ovules few-numerous per cell.

*  Fruit a 3-valved woody capsule, long persistent.

Confusing genera:

Differs from Beaufortia, Phymatocarpus and Regelia in having versatile anthers and
usually numerous ovules. From Eremaea it differs again in its versatxle anthers and
usually numerous flowers per inflorescence.

Conothamnus is close but has only one ovule per cell while Callistenon and Kunzea
have free stamens.

References:

A major revision by L. A. Craven & B.J. Lepschi is nearing completion. Some earlier
work associated with this revision has been published:

Contributions to a revision of Melaleuca — the “M. fulgens complex” and the “M.
laxiflora complex” — Australian Systematic Botany Vol. 3 (2) 1990

Contributions to a revision of Melaleuca — the “M. cuticularis complex” and the “M.
lanceolata complex” — Australian Systematic Botany Vol. 1 (2) 1988

Other references:

New names & combinations for some Melaleuca species and subspecies from the SW
of WA considered rare or threatened — F.C. Quinn, K.J. Cowley, B.A. Barlow K.R.
Thiele — Nuytsia Vol. 8 (3)

Flora of Perth (The taxonomy still mostly current but changes pending)

Flora of the Kimberley

Blackall and Grieve Part IIIA — no longer very useful.
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13) Pericalymma (Endl.)Endl

5 taxa confined to wetter areas of SW Australia. Several have yet to be published.

Major distinguishing features:

» Leaves alternate.

* Inflorescence of one-few flowers on short modified shoots (usually with terminal
bud aborted). Each flower subtended by a bract.

* Flowers subsessile or very shortly pedicellate, S-merous.

* Stamens free, indefinite, in a single continuous whorl, shorter than the petals.

* Anthers versatile.

* Ovary 3-celled with several ovules per cell, peltately attached.

* Fruita 3-valved subwoody capsule. Only one seed per cell develops from lowest
ovule. Dehiscence occurs annually and spent capsules are not long persistent on
the plant.

Confusing genera:

Can be confused with Leprospermum and Homalospermum. See comments under
these genera for differences.

Differs from superficially similar members of the Chamaelaucium alliance by having
alternate leaves and indefinite stamens in an uninterrupted whorl.

References:

Currently being revised by R.J. Cranfield.

Redefinitions and nomenclatural changes within the Leptospermum sub-alliance of

Myrtaceae — J. Thompson — Telopea 2(4) 1983
Flora of the Perth Region.



14) Phymatocarpus F Muell.

2 species from SW Australia.

Major distinguishing features:

= Leaves alternate.

* Inflorescence a dense globular head.

»  Flowers sessile, 5-merous.

» Stamens definite or indefinite, connate into 5 bundles.

*  Anthers erect, basifixed, opening near the base by transverse slits.
*  Qvary 3-celled, ovules 2-4 per cell.

*  Fruit a 3-valved woody capsule, long persistent.

Confusing genera:

Differs from Melaleuca, Conothamnus and Kunzea by its erect anthers.

From Beaufortia and Regelia it differs in having alternate leaves.

References:

Blackall & Grieve Part [ITA — Taxonomy unchanged since publication.
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15) Regelia Schauer

6 taxa, 5 in SW Australia.

Major distinguishing features:

* Leaves opposite.

* Inflorescence a dense globular head or short spike.

=  Flowers sessile, 5-merous.

= Stamens indefinite, connate into 5 bundles.

* QOvary 3-celled, ovules 4 per cell.

* Fruit a 3-valved woody capsule, long persistent. Seeds sometimes with terminal
wings.

Confusing genera:

Closest to Beaufortia, which differs in having anthers opening at the top by transverse
slits and by having only one ovule per cell.

Melaleuca and Conothamnus have versatile anthers and Phymatocarpus has alternate
leaves.

References:
Flora of the Perth Region — Marchant et al.

Forthcoming “Flora of the SW Forest Region” — J.R. Wheeler et al.
Blackall & Grieve Part IIIA — still useful.



Quick ID

Leaves opposite:

Leaves alternate
or in alternate bundles
or scattered:

Inflorescence
a dense head:

Inflorescence
a cylindrical spike

Inflorescence of
one to few flowers:

Stamens connate into
bundles, usually much
longer than petals:

Stamens free to base,
longer than petals:

Stamens free to base,
shorter than petals:

Anthers erect, basifixed:

Anthers versatile:

18

KEYS

Angasomyrtus, Beaufortia (except B. sparsa),
Conothamnus, Melaleuca, Regelia.

Agonis, Callistemon, Calothamnus, Eremaea,
Homalospermum, Kunzea, Lamarchea,
Leptospermum, Melaleuca, Pericalymma,
Phymatocarpus.

Agonis, Beaufortia, Conothamnus, Kunzea,
Melaleuca, Phymatocarpus, Regelia.

Beaufortia, Callistemon, Calothamnus,
Melaleuca, Regelia.

Angasomyrtus, Calothamnus, Eremaea,
Homalospermum, Kunzea, Lamarchea,
Leptoospermum, Melaleuca, Pericalymma.

Beaufortia, Calothamnus, Conothamnus,
Eremaea, Lamarchea, Melaleuca,
Phymatocarpus, Regelia.

Callistemon, Kunzea.

Agonis, Angasomyrtus, Homalospermum,
Leptospermum, Pericalymma.

Beaufortia, Calothamnus, Eremaea,
Phymatocarpus, Regelia.

Agonis, Angasomyrtus, Callistemon,
Conothamnus, Homalospermum, Kunzea,
Lamarchea, Leptospermum, Melaleuca,
Pericalymma.



This character is of more
use in the field than when
working on dried material.

Fruits woody, long persistent,
usually retaining seeds over
several to many seasons:

Fruits subwoody or coriaceous,
Seeds usually shed annually,
Followed by the fruit itself:

Dichotomous Key

Beaufortia, Callistemon, Calothamnus,
Conothamnus, Eremaea, Lamarcheaq,
Melaleuca, Phymatocarpus, Regelia.
(Homalospermum, Leptospermum spinescens
and L. confertum have persistent woody fruits
but may shed seeds annually.)

Agonis, Angasomyrtus, Kunzea, Leptospermum
(WA species only and excepting those species
mentioned above), Pericalymma.

(Beaufortia species sometimes have coriaceous
rather than woody capsules, but these are
retained over many seasons.)

1. Stamens connate into bundles, longer than petals.

2. Anthers erect, basifixed.

3. Leaves opposite (alternate in B. sparsa).

4. Anthers opening at the top by transverse slifs;

ovules one per cell.

3 Beaufortia

4: Anthers opening by longitudinal slits;

ovules 4 per cell. 15 Regelia
3: Leaves alternate.
5. Stamen bundles 4 or 5, >15 mm long, &/or
at least 4 x longer than petals. 5 Calothamnus

5: Stamen bundles always 5, <12 mm long,
usually about twice as long as petals.

6. Anthers opening by longitudinal slits;
seeds angular, winged along angles. 7 Eremaea

19
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6: Anthers opening near base by transverse slits;
seeds not as above. 14 Phymatocarpus

2: Anthers versatile.
7. Leaves opposite.
8. Ovary with single ovule per cell. 6 Conothamnus
8: Ovary with few-numerous ovules per cell. 12 Melaleuca
7: Leaves alternate.

9. Stamens all united in a tube to at least the
middle, then separating into 5 distinct bundles. 10 Lamarchea

9: Stamen bundles distinct to the base. 12 Melaleuca
1: Stamens free to the base.
10. Stamens longer than petals.

11. Inflorescence subterminal, cylindrical;
capsules woody, long persistent. 4 Callistemon

11: Inflorescence terminal, compact, usually globular

but sometimes few-flowered or shortly cylindrical; c/o‘% AL Lourt
capsules subwoody, deciduous. 9Kunzea - ° /7 ca gz

10: Stamens shorter than petals.
12. Leaves opposite. 2 Angasomyrtus
12: Leaves alternate.

13. Flowers in dense globular head (except A.
grandiflora, which has one-several flowers

surrounded by conspicuous involucral bracts). 1 Agonis

13: Flowers not in globular head and
without involucral bracts.

14. Leaves grading into bracts below the
inflorescence; only one seed per cell,
developed from lowest ovule. 13 Pericalymma

14: Leaves not grading into bracts;
seeds not restricted to one per cell.



21

15. Ovary summit with radiating bands of

hairs delimiting the cells; anther with 2

thickened ridges on the back on either side

of the point of attachment of the filament;

ovules hemitropous and peltate. 8 Homalospermum

15: Ovary summit glabrous or the hairs not
confined to radiating bands; anthers without
ridges; ovules anatropous and oblong. 11 Leptospermum

References:

Flowering Plants in Australia — B.D. Morley & H.R. Toelken — Rigby 1983

Flora of the Perth Region — N.G. Marchant et al. 1987

How to know WA Wildflowers Part ITIA W E. Blackall & B.J. Grieve — 1980
Angasomyrtus, a new genus of Myrtaceae from West Australia - ML.E. Trudgen &
G.J. Keighery, Nuytsia 4(3), 435-439 1983

A Taxonomic Revision of the Genus Calothamnus Part 1, the 4-merous specws -TJ.
Hawkeswood — Nuytsia 6(1) 1987

Calothamnus, the 5-merous species — T.J. Hawkeswood — Australian Plants Vol. 16
No. 127

A revision of the genus Eremaea — Roger Hnatiuk — Nuytsia 9 (2) 1993.
Redefinitions and nomenclatural changes within the Leptospermum suballiance — J.
Thompson — Telopea 2 (4) 1983

A revision of the genus Kunzea 1. The West Australian section Zeanuk — H.R.
Toelken — Journal of the Adelaide Botanical Gardens Vol. 17 1996

A revision of the genus Lamarchea — A.S. George — Nuytsia Vol. 1 No. 3 1972

A revision of the genus Leptospermum - J. Thompson — Telopea 3 (3) 1989



Glossary

anatropous ovule

basifixed

conflorescence
connate
coriaceoous
definite

dorsifixed

hemitropous ovule

indefinite
rachis

versatile

LA

an ovule which is inverted and straight with the micropyle
situated next to the funicle (see Fig. 1)

(of anthers) attached at or by the base (see illustration) c.f.
dorsifixed, versatile

an aggregation of several individual inflorescences
fused to another organ of the same kind

leathery

with fixed number c.f. indefinite

(of anthers) with filament attached to back of anther. Most
versatile anthers are dorsifixed (see illustration).

an ovule which 1s half inverted so that the funicle is attached
near the middle with the micropyle at a nght angle (see Fig. 2)

numerous and often variable in number c.f definite
the main axis of an inflorescence spike

(of anthers) swinging freely about point of attachment to
filament c.f. basifixed

Fig. 1 anatropous ovule

Figures from Harris & Harris, Plant Identification Terminology: An Ilustrated Glossary, Spring

Fig. 2 Hemitropous ovule

Lake Publishing, Utah, 1994




Anther Morphology Illustrations
From B.A. Barlow’s paper on Regelia punicea in Brunonia, Vol. 9, No. 1 (1986)

Brunonia, Vol. 9, No. | (1986) 9l

to the filament/connective, so that the anthers are effectively basifixed: dehiscence by
a longitudinal slit occurs only in the upper part of each sac. [n anther morphology
R. ciliata thus approaches Eremaea (Figs 9 and 10), in which the anther sacs and
filament/connective are even more strongly integrated, and dehiscence is again longi-
tudinal. In Phymatocarpus (Figs |1 and 12) and Beaufortia {Figs 13 and 14) the anther
sacs are attached back-to-back, and dehisce transversely; the siriking differences in
pollen presentation are probably a simple consequence of the position of the line of
dehiscence. In Phymaiocarpus dehiscence is near the base, and the upper part of the
anther wall is reverted, leaving the pollen presented in two pockets. In Beaufortia

(3) (4) (s) (6)

(9) (10)
(8)

(1) (12) (13) (14)

Figs 3-14. Diagrams of anther morphology in the Beaufortia suballiance: 3 and 4, Melaleuca thymoides
Labill., front and side views; 5 and 6, Regelia punicea, lront and side views; 7 and 8, Regelia inops,
front and side views; 9 and 10, Eremaec pauciflora (Endl.) Druce, side and (ront views: |1 and 12,
Phymatocarpus maxwellii F. Muell., lront views, early and post dehiscence; 13 and 14, Beaufortia
elegans Schauer, front views, early and post dehiscence.



Family Myrtaceae Subfamily Leptospermoideae

Characters

1

2

3

4

5

6

)

8

10

11

12

13

14

15

Leaves

opposite

alternate, alternate bundles,
scattered

Inflorescence

dense head

cylindrical spike

one-few flowers

Stamens

connate in bundles
usually much longer than petals

free to base

longer than petals

shorter than petals

Anthers

erect & basifixed

versatile

Fruits

woody (it & seeds usually long
persistent)

subwoody or coriaceous
(it & seeds usually shed yearly)




Synopsis of the plant family Epacridaceae in Western Australia

Tribe
Richeeae

. Cosmelieae
Family /’//
Epacridaceae

\Tribe

A medium-sized
predominantly Australian
plant family with more than
450 species in over 30 genera.

Styphelieae

Mike Hislop
[dentification Botanist,
Regional Herbaria Program

3 genera, 1 in WA

Sphenotoma

7 genera, 2 in WA
Andersonia
Cosmelia

7 genera, 1 in WA
Lysinema

19 genera, 12 in WA
Acrotriche, Astroloma,
Brachyloma, Coleanthera,
Conostephium, Croninia,
Leucopogon, Monotoca,
Styphelia, Needhamiella,
Oligarrhena, Trochocarpa
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KEY TO TRIBES

Stems with annular leaf scars
(Sphenotoma)

Stemns without annular leaf scars

Leaves sheathing, or if not sheathing, then with stamens
free from corolla

Leaves not sheathing

Style attenuated from the ovary;
fruit indehiscent, usually a drupe

Style inserted in a deep depression at apex of ovary;
fruit a capsule

(Lysinema)

l

Richeeae

Cosmelieae

Styphelieae

Epacrideae

KEY TO WA GENERA WITHIN COSMELIEAE

Stamens inserted on corolla tube

Stamens free from corolla tube

Cosmelia

Andersonia

J
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KEY TO WA GENERA WITHIN STYPHELIEAE

Anthers completely exserted from the corolla tube
Anthers free Styphelia
Anthers connate or connivent

Anthers connate in a cone around the style,
filaments glabrous Coleanthera

Anthers connivent or slightly cohering around the style,
anthers and filaments enveloped in dense wool Astroloma stomarrhena

Anthers wholly or partially enclosed in the corolla tube

Corolla lobes broadly induplicate (rolled or folded inwards)
in bud, hairs restricted to midline of corolla lobes Needhamiella

Corolla lobes valvate or rarely imbricate in bud,
and hairy or glabrous, not as above

Corolla tube conical in upper part, or cylindrical for whole length,
with very small erect, glabrous lobes; anthers prominently 2-lobed. Conostephium

Corolla tube cylindrical or campanulate, lobes spreading
or recurved; anthers entire (excluding Croninia kingianus)

Corolla tube either with hairs or scales inside near the base or with
hairy scales or tufts of reflexed: hairs descending into the tube from the
throat.

Corolla lobes bearded; corolla tube with 5 tufts of hairs near the base
(Astroloma baxteri is an exception with 5 deflexed fringed scales rather

than tufts and with glabrous corolla lobes). Astroloma

Corolla lobes glabrous; corolla tube with 5 hairy scales or tufts of
reflexed hairs descending into the tube from the throat. Brachyloma

Corolla tube glabrous below the throat (a few with hairs evenly
distributed below the throat), may be glabrous or hairy on the corolla
lobes and in the throat itself.

Drupe 8-10-celled, separating into 8-10 pyrenes ("nutlets") Trochocarpa

Drupe 5 or less-celled (except Acrotriche with 2-10 cells),
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coRoLLi LoBES + THROAT * glaRrous i oVARY 2 cELLE()
Stamens 2; corolla lobes 4 Oligarrhena
Stamens 5; corolla lobes 5 Monotoca
Corolla lobes and often also throat hairy; ovary 2-10-celled

Corolla lobes with erect tufts of hair near apex and reflexed hairs
in throat; ovary 2-10-celled; flowers greenish Acrotriche

Corolla lobes hairy, though sometimes only or mainly in the lower half;
ovary 2-3-celled; flowers white, cream or red

Corolla 20-30 mm long Astroloma

Corolla < 15 mm long, usually white but sometimes cream or pink/red
(Leucopogon oxycedrus, L. rubicundus; L. strictus)

Corolla usually < 10 mm long, but if more then flowers pendulous
(excluding Leucopogon strictus) Leucopogon

Corolla 10-15 mm long, * erect
Ovary and base of style hairy; anthers shortly 2-lobed Croninia

Ovary and style glabrous; anthers entire Astroloma xerophyllum
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Ongoing taxonomic reassessment within Epacridaceae

Recent morphological and molecular studies of the plant family Epacridaceae as a whole
and in particular the Tribe Styphelieae (A reassessment of relationships within Epacridaceae —
J. M. Powell et al, Annals of Botany 77: 305-315, 1996; Relationships and generic concepts within
Styphelieae — J.M. Powell et al, Aust. Systematic Botany 10, 15-29 1997) support a number of
significant changes at the subfamily and generic levels.

The table of family relationships on page 1 is a summary of the new supra-generic concept
as it affects WA genera. While morphological studies indicated that the tribes Richeeae,
Cosmelieae and Styphelieae formed more or less natural groupings within the family, the tribe
Epacrideae was less well defined. Further studies using an expanded morphological database will
probably result in changes to the boundaries of Epacridaceae. Indeed the authors of a recently
published paper (Archerieae: A new tribe in Epacridaceae — D.M. Crayn & C.J. Quinn, Aust. Syst.
Botany 11, 1998) recognise a fifth tribe - Archerieae, previously embedded in Epacridaceae, with
as many as another 3 to follow

Below is a summary of proposed changes at the generic level affecting WA taxa. Some of
these changes are very well supported by the recent studies and will certainly be formalised;
others are more tentative at this stage and await further study, particularly at the molecular level.

*= The WA genus Sphenotoma may be combined with the eastern Australian Dracophyllum.

* Those WA taxa currently in the genus Astroloma may be recombined into 5 genera:
* The majority of species (ie. those having 3 hair tufts or a continuous ring of hairs below
- the middle of the corolla tube, with hairy corolla lobes) would remain in Astroloma.
*  Astroloma stomarrhena may be combined with Coleanthera and Styphelia into a single
genus, or be recognised as a monotypic genus.
* A baxteri and A. xerophyllum may also be recognised as 2 more monotypic genera.
* A ciliatum and A. foliosum would form another genus.

= WA Leucopogon species may be recombined into 4 genera:
* The majority of species (ie. Those having sterile anther tips) would remain in Leucopogon.

= WA examples include L. australis, L. glabellus and L.verticillatus. It is estimated that
at least 50 of the 110 or so species within this group are currently unnamed.

= Another group currently within Leucopogon, characterised by a cone-like gynoecium
and narrow cylindrical fruit, would form another genus “Gynoconus”. This will contain
ca 18 species, half of which are currently unnamed. WA examples include L.
cymbiformis, L pogonocalyx and L. tamminensis.

= Those species characterised by long styles, twisted corolla hairs and without sterile
anther tips form another large group “dxonanthus” with ca 30 species, many in WA,
eg. L. oxycedrus, L. conostephioides and L. hamulosus.

= A small group of 4 Leucopogon species (including the WA L. rubicundus) to be
combined with the eastern Australian genus Lissanthe.

* Oligarrhena to be combined with Monotoca.

* At least 2 currently unnamed taxa within the tribe Styphelieae to form a new genus
“Pseudgactinia”.

wn



WEST AUSTRALIAN GENERA WITHIN EPACRIDACEAE

1) Acrotriche R.Br.

Ca 14 species across southern & eastern Australia, with 5 in WA.

Major distinguishing features:

= Leaves non-sheathing; margins flat or revolute.

* Inflorescence a spike or irregular cluster.

= Flowers bracteate, bibracteolate; (4)5-merous; hypogynous disc present, annular.

» Calyx usually exceeded by corolla.

* Corolla valvate and tubular with tufts of hair at corolla lobe tips; throat closed by hairs;
glabrous in tube below the throat; green or yellow-green.

* Stamens inserted in throat of corolla tube, becoming exserted or remaining included within the
tube.

* Style attenuate from ovary.

*  Ovary with 2-10 cells.

* Fruita fleshy drupe.

Confusing genera:

With its greenish flowers and hairs confined to the apices of the corolla lobes and in the throat,
Acrotriche is distinct from all other genera apart from Trochocarpa. The latter differs in having a
drupe composed of 8-10 readily separable pyrenes (“nutlets”).



2) Andersonia R.Br.

Ca 35 taxa, a number of which have yet to be formally named (pers. comm. K. Lemson) confined
to SW Australia.

Major distinguishing features:

» Leaves usually sheathing, occasionally non-sheathing; margins flat.

* [nflorescence of solitary axillary flowers or clustered into heads.

» Flowers bracteate, bracteolate; 3-merous, hypogynous disc present, annular (lobed) or of
separate scales.

* (Calyx usually exceeding corolla or £ equalling corolla.

* Corolla valvate and tubular (tube cylindric or contracted above the ovary); tube and lobes
variously hairy or rarely glabrous; white, pink, purple or blue.

= Stamens free from corolla tube; mostly included to slightly exserted from tube.

* Style from a depression at the top of the ovary.

=  Ovary 3-celled.

* Fruit a capsule.

Confusing genera:

Generally quite distinct but may be confused with Sphenotoma, which has annular leaf scars and
the throat of the corolla almost closed by longitudinal folds at the base of the lobes. Those species
without sheathing leaf bases and with white flowers may be confused with Lysinema but the latter

characteristically has imbricate bracts and bracteoles which grade into sepals.

This genus 1s being revised by K. Lemson and the work is close to completion.



3) Astroloma R.Br.

Between 25 & 33 taxa across southern Australia with 21 named and 6 unnamed in WA.

Major distinguishing features:

» [Leaves non-sheathing; margins flat, concave or revolute.

* Inflorescence of solitary axillary flowers.

* Flowers bracteate, bracteolate; 5-merous; hypogynous disc present, annular (truncate or
lobed).

* Calyx exceeded by corolla to £ equalling corolla.

* Corolla valvate and tubular (elongated and cylindric); lobes markedly shorter than tube,
usually erect or spreading (but revolute in 4. stomarrhena); lobes hairy (glabrous in 4.
baxtert); tube usually with 5 hair tufts or a ring of hairs towards the base (absent in 4. ciliatum
and 4. foliosum, may be obscure or absent in 4. xerophyl/lum),;red in most species but several
have cream corollas and in A. xerophyllum they are white.

* Stamens inserted in throat of corolla tube; becoming exserted (prominently-so in 4.
stomarrhena) or remaining included; filaments glabrous (hairy in A. stomarrhena), flattened
or terete.

= Style artenuate from ovary.

s Qvary with 5 cells.

* Fruita fleshy drupe.

Confusing genera:

May be confused with red/pink-flowered Leucopogon species but the latter lack hairs towards the
base of the corolla tube and have usually shorter corollas (<12 mm).

A. ciliatum and A. foliosum also lack hairs towards the base of the tube but have flowers 20-30
mm long. The white-flowered 4. xerophyllum may be confused with Leucopogon species but has
large erect flowers 10-15 mm long with glabrous apices to the corolla lobes.

Brachyloma can be separated by its glabrous corolla lobes.

Currently being revised by A.J.G. Wilson.



4) Brachyloma Sonder

Ca 12 taxa in southern and eastern Australia with 5 named and 1 unnamed in WA.

Major distinguishing features:

= Leaves non-sheathing; flat or revolute.

» nflorescence of solitary axillary flowers.

* Flowers bracteate or ebracteate, bibracteolate; 5-merous; hypogynous disc present, annular
(lobed or toothed).

* (Calyx exceeded by corolla.

* Corolla imbricate and tubular (tube short); lobes about the same length as tube, spreading;
lobes glabrous; tube with tufts of hairs or ciliate scales reflexed in the throat, otherwise
glabrous; pink or red (WA species).

» Stamens inserted in throat of corolla tube; included or partially exserted.

* Style attenuate from ovary.

*  Qvary with 4-3 cells.

* Fruit a fleshy drupe.

Confusing genera:

Only likely to be confused with Astroloma, which has usually larger flowers and hairy corolla
lobes (excluding 4. baxteri).



5) Coleanthera Stschegl

Three taxa confined to south-west Australia.

Major distinguishing features:

* Leaves non-sheathing; flat or concave.

* Inflorescence of solitary axillary flower or 2 or 3 together.

* Flowers bracteate, bibracteolate; 5-merous; hypogynous disc absent (or very obscure).

* Calyx exceeded by corolla.

* Corolla valvate and tubular (tube short), lobes long, usually longer than tube, distinctly
revolute; lobes and throat hairy, glabrous below the throat; white or pink.

* Stamens inserted in throat of corolla tube; becoming exserted; filaments glabrous, long;
anthers cohering above the middle in a cone.

* Style attenuate from ovary.

*  Qvary with 5 cells.

* Fruit a fleshy or non-fleshy drupe.

Confusing genera:

With its prominently exserted stamens and revolute corolla lobes, Coleanthera is close to
Styphelia but differs from that genus in having cohering anthers.

Astroloma stomarrhena is also similar but has hairy filaments.
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6) Conostephium Benth
At least 7 named and | unnamed species restricted to south-west Australia.

Major distinguishing features:

* Leaves non-sheathing; flat or revolute.

* Inflorescence of solitary axillary, usually pendulous flowers.

* Flowers bracteate, bracteolate (bracteoles appressed to sepals); 5-merous, hypogynous disc
present or absent, when present of separate scales.

* Calyx exceeded by corolla, = equalling corolla or with corolla scarcely exceeding calyx.

* Corolla valvate and long tubular, often conical in upper part; lobes much shorter than tube,
erect; lobes glabrous, variously hairy in the throat and below; white and purple, red or pink.

=  Stamens inserted half way down corolla tube or lower; anthers usually deeply divided into 2
lobes.

* Style attenuate from ovary.

*  Qvary with 5 cells.

* Fruit a non-fleshy drupe.

Confusing Genera:

[ts long tubular corolla, short erect lobes and completely included anthers make Conostephium a
distinctive genus.
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7) Cosmelia R.Br.

One species confined to far south-west Australia.

Major distinguishing features:

* Leaves sheathing; flat or concave.

» Inflorescence of solitary flowers, terminating axillary branchlets or with peduncles covered
with leaf like bracts which pass gradually into sepals.

» Flowers bracteate, bracteolate; 5-merous; hypogynous disc present, annular.

= (Calyx £ equalling corolla or scarcely exceeded by corolla.

= Corolla imbricate, tubular; lobes shorter than tube, glabrous throughout; purple to red.

* Stamens inserted in throat of corolla tube; remaining included in tube; filaments flattened.

* Style from a depression at the top of the ovary.

*  Qvary with 5 cells.

* Fruit a capsule.

Confusing Genera:

Large purple-red flowers and sheathing leaves are a unique combination within W.A. Epacnids.



8) Croninia]. Powell

One species confined to south-west Australia.
Major distinguishing features:

* Leaves non-sheathing; flat.

* Inflorescence of solitary, axillary flowers.

* Flowers bracteate, bracteolate; 3-merous; hypogynous disc present, annular.

= (Calyx exceeded by corolla.

* Corolla valvate and tubular; lobes markedly shorter than tube, thick and fleshy, slightly
spreading; lobes and tube hairy throughout; white.

* Stamens inserted in throat of corolla tube; scarcely exserted from tube; anthers bifurcate.

* Style from a depression at the top of the ovary, hairy.

*  QOvary with 3 cells.

* Fruit a hairy, non-fleshy drupe.

Confusing Genera:

Formerly included in Leucopogon from which it differs in having the following character
combination:

Large fleshy flowers (10-15 mm).
Bifurcate anthers.
Hairy ovary and hairy style from a depression at the top of the ovary.
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9) Leucopogon R.Br.

As currently recognised comprises over 150 species mostly in southern and eastern Australia but
also in parts of South East Asia and New Zealand. At least 110 named species and 16 unnamed in
W.A.

Major distinguishing features:

* Leaves non-sheathing; flat, concave or revolute.

* Inflorescence of solitary, axillary flowers or in terminal or axillary spikes or racemes.

= Flowers bracteate, bibracteolate; 5-merous; hypogynous disc present or absent, when present
of separate scales.

* Calyx length variable in relation to corolla. :

* Corolla valvate and tubular (tube short to long), lobes vary from + the same length as tube to
much shorter than tube, spreading or reflexed; lobes and throat hairy, but usually glabrous
below the throat.

* Stamens inserted in throat of corolla tube; becoming at least partially exserted or remaining
included; filaments glabrous, terete; a large group of species (the true Leucopogons refer
section “Taxonomic reassessment within Epacridaceae”) have anther apices that are stenle
tipped and so paler and often recurved.

* Style attenuate from ovary.

*  QOvary with 3 cells.

* Fruit a fleshy or non-fleshy drupe.

Confusing Genera:

The small flowered species with sterile tipped anthers are usually quite distinctive. Those with
longer tubular flowers may be mistaken for Astroloma, see “Confusing Genera” under that genus
for differences.

Styphelia and Coleanthera have anthers fully exserted from tube and revolute corolla lobes.
Oligarrhena, Monotoca and Needhamiella all have = glabrous corolla lobes and Acrotriche has
hairs confined to tips of the lobes.

See under Croninia for characters separating that genus.
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10) Lysinema R.Br.

Five species restricted to south-west Australia. A number of infra-specific taxa may be
recognised within L. ciliatum.

Major distinguishing features:

» Leaves non-sheathing; margins flat, or concave.

* Inflorescence of solitary, axillary flowers or aggregated in spikes or heads.

* Flowers bracteate, bracteolate; (4) 5-merous; hypogynous disc present, of separate scales.

» Calyx usually exceeded by corolla.

= Corolla valvate and tubular (tube cylindric); tube hairy or glabrous, lobes always glabrous;
white or cream.

= Stamens free from corolla tube or adnate (slightly to corolla tube); becoming exserted or
remaining included in the tube.

* Style from a depression at the top of the ovary.

=  Qvary with 5 cells.

* Fruit a capsule.

Confusing Genera:

Quite distinct with its combination of non-sheathing leaves, glabrous corolla lobes and with
characteristic, imbricate rows of bracts and bracteoles grading into sepals. The long corolla tube
and style from a depression at the top of the ovary distinguish Lysinema from other genera with =
glabrous corolla lobes — Needhamiella, Monotoca and Oligarrhena.
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11) Monotoca R. Br.

Ca 12 taxa across southern and eastern Australia with 4 in south-west Australia.

Major distinguishing features:

» Leaves non-sheathing; margins flat or revolute.

* Inflorescence of solitary, axillary flowers or aggregated in spikes or racemes.

* Flowers bracteate, bibracteolate; (4) 5-merous; hypogynous disc present, annular (lobed or
toothed).

» Calyx exceeded by corolla.

* Corolla valvate, campanulate; tube and lobes + glabrous (except M. tamariscina which usually
has relatively conspicuous hairs on the lobes); white or cream.

* Stamens inserted in throat of corolla; becoming exserted or remaining included.

* Style attenuate from the ovary.

* Ovary of 1-2 cells.

* Fruit a fleshy drupe.

Confusing Genera:
Most likely to be confused with Oligarrhena which always has 4-merous flowers with only 2
fertile stamens.

May also be confused with Leucopogon from which it can be separated by its glabrous or sparsely
hairy corolla lobes.

Needhamiella differs in having inflexed tips to the corolla lobes and a usually reddish corolla tube
and white lobes.

16



12) Needhamiella L. Watson

One species confined to south-west Australia.
Major distinguishing features:

* Leaves non-sheathing; margins concave.

* [nflorescence of solitary, axillary flowers.

* Flowers bracteate, bibracteolate; 5-merous; hypogynous disc present, annular (cup shaped).

* (Calyx exceeded by corolla.

* Corolla valvate (induplicate valvate), tubular (cylindric); lobes with inflexed tips and usually a
few hairs in a central band; tube usually glabrous; tube usually reddish, lobes white.

» Stamens inserted below the middle of the tube; remaining included.

*  Style attenuate from ovary. '

*  Qvary 2 celled.

* Fruit a non-fleshy drupe.

Confusing Genera:

Can be separated from Acrorriche and Leucopogon by having only sparsely hairy corolla lobes
and stamens inserted below the middle of the tube.

The differences between Needhamiella and Monotoca are listed under the latter genus.



18

13) Oligarrhena R.Br.

One species confined to south-west Australia.

Major distinguishing features:

* Leaves non-sheathing; margins flat.

* Inflorescence a spike.

» TFlowers bracteate, bibracteolate; 4-merous; hypogynous disc present, of separate scales.

* (Calyx exceeded by corolla.

* Corolla valvate, campanulate; tube and lobes glabrous; white or cream.

» Stamens 2 (unique in Stypheliae) sometimes also with 2 staminodes, inserted in throat of tube;
remaining included.

= Style attenuate from ovary.

*  Ovary of 2 cells.

*  Fruit a fleshy/non fleshy drupe.

Confusing Genera:

Easily distinguished by its consistently 4-merous corolla with 2 fertile stamens.
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14) Sphenotoma (R.Br.) Sweet

At least 7 taxa restricted to south-west Australia.

Major distinguishing features:

* Leaves sheathing; margins flat.

* Inflorescence a spike or head.

* Flowers bracteate, bracteolate; 5-merous; hypogynous disc present, annular or of separate
scales.

= Calyx exceeded by corolla.

» Corolla imbricate, tubular (tube narrow, almost closed by longitudinal folds at base of the
lobes); lobes markedly shorter than tube to about the same length, spreading; lobes and tube
usually glabrous; white, sometimes yellow in throat.

» Stamens inserted in corolla tube; remaining included within the tube.

* Style from a depression at the top of the ovary.

*  Ovary 5 celled.

* Fruit a capsule.

Confusing Genera:

The sheathing leaf bases separate Sphenotoma from all genera apart from Cosmelia and
Andersonia.

The latter genus lacks the annular leaf scars and longitudinal folds at the base of the corolla lobes
that are characteristic of Sphenomtoma. A further difference from Andersonia is the presence of
free stamens in that genus.

Cosmelia has red-purple flowers unknown in Sphenotoma.

Currently being revised by Kristina Lemson.
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15) Styphelia Smith

Ca 12 species across southern Australia with 6 in south-west Australia.

Major distinguishing features:

» Leaves non-sheathing; margins flat, concave or revolute.

* Inflorescence of solitary, axillary flowers or 2-3 together.

» Flowers bracteate, bibracteolate; 5-merous; hypogynous disc present, annular or of 5 separate
scales.

* (Calyx exceeded by corolla, usually coloured.

* Corolla valvate and tubular (elongated and cylindric); lobes usually shorter than tube,
distinctly revolute; lobes and throat hairy; glabrous below the throat (except for S. hainesii
which has 3 tufts of hair near the base); white, cream or red.

* Stamens inserted in throat of corolla tube; becoming exserted, filaments glabrous, long.

= Style attenuate from ovary.

*  QOvary 5 celled.

* Fruit a fleshy or non-fleshy drupe.

Confusing Genera:

Close to Coleanthera but without the cohering anthers.

The prominently exserted stamens and revolute corolla lobes also ally it with Astroloma
stomarrhena but the latter can be distinguished by its very hairy filaments.
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16) Trochocarpa R.Br.

Ca 6 species in southern and eastern Australia and South East Asia. One in south-west Australia.

Major distinguishing features:

* Leaves non-sheathing; flat or convex.

* Inflorescence a few flowered spike.

* Flowers bracteate, bibracteolate; 5-merous; hypogynous disc present, annular or of 5 separate
scales.

» (Calyx exceeded by corolla.

* Corolla valvate and tubular (cylindric) or campanulate; lobes usually shorter than tube; lobes
and throat hairy (in W.A. species), glabrous below the throat.

= Stamens inserted in throat of the tube, becoming partially exserted from tube.

* Style attenuate from ovary.

*  Ovary usually 10 celled.

* Fruit a fleshy drupe with the endocarp separating into distinct pyrenes (nutlets).

Confusing Genera:

The W.A. species T. parviflora is rarely collected and strongly resembles some species of
Acrotriche. See note under that genus for distinctions.



Adnate
Annular
Attenuate
Bifurcate

Bract

Bracteole
Campanulate
Capsule
Connivent
Disc

Drupe

Gynoecium
Hypogynous
[mbricate
Included
[nduplicate
Revolute
Sheathing
Valvate
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GLOSSARY

Fused to an organ of a different kind.

Forming a ring.

Tapering gradually.

Divided into 2 branches.

A leaf like structure, different in form from the foliage
leaves associated with an inflorescence or flower.

A bract like structure borne on pedicel or calyx of flower.
Bell shaped.

A dehiscent fruit of two or more united carpels.

Converging.

A nectariferous organ developed between the stamens and ovary.
An indehiscent fruit with the seeds enclosed in a stony layer
(endocarp) which is embedded in succulent tissue (mesocarp)
surrounded by a thin outer layer (epicarp).

All the carpels or pistils of a flower collectively.

Bome below the ovary.

Overlapping.

Not protruding beyond enclosing organ.

Margins overlapping and rolled inwards.

With the margins rolled inwards on the lower surface.
Clasping or enveloping the stem.

Meeting without overlapping.



AIDS TO IDENTIFICATION IN WA EPACRIDS

*  Not all species within the genus exhibit this character
** Character not consistent on all flowers

Leaves sheathing

Flowers in dense spikes or heads

Flowers 4-merous

Hypogynous disk absent or very
obscure

Calyx exceeding corolla
or £ equalling corolla

Calyx prominently coloured
Corolla imbricate (not valvate)

Corolla tube much longer than lobes

Corolla with = glabrous lobes

Corolla with revolute lobes

Corolla with hairs below the throat

Corolla lobes with hairs confined
to tips

Corolla pink/red

Stamens prominently exserted
beyond tube

Stamens inserted half-way down
tube or lower

Andersonia*, Cosmelia, Sphenotoma

Andersonia*, Leucopogon*, Lysinema*, Monotoca®,
Oligarrhena, Sphemotoma

Acrotriche**, Lysinema**, Monotoca**, Oligarrhena

Coleanthera, Conostephium*

Andersonia*, Astroloma*, Conostephium™*, Cosmelia**,
Leucopogon*

Andersonia, Styphelia*

Brachyloma, Cosmelia, Sphenotoma

Andersonia*, Astroloma, Conostephium, Cosmelia,
Croninia, Leucopogon*, Lysinema, Sphenotoma,
Styphelia

Andersonia*, Astroloma* (A. baxteri), Brachyloma,
Conostephium, Cosmelia, Lysinema, Monotoca*,

Needhamiella**, Oligarrhena, Sphenotoma

Coleanthera, Styphelia, Astroloma stomarrhena,
Leucopogon* (usually recurved rather than revolute)

Andersonia*, Astroloma*, Conostephium*, Croninia*,
Leucopogon™ (few species), Styphelia* (S. hainesii)

Acrotriche, Trochocarpa

Andersonia*, Astroloma*, Brachyloma*, Coleanthera*,
Conostephium*, Cosmelia, Leucopogon*, Needhamiella
(tube reddish), Styphelia*

Coleanthera, Styphelia, Astroloma stomarrhena

Conostephium, Needhamiella, Sphenotoma*



Stamens free from tube

Style from a depression at the top
of the ovary

Ovary with > 5 cells

Ovary with 1-2 cells

Fruit a capsule

24

Andersonia, Lysinema* (partly adnate)

Andersonia, Cosmelia, Croninia, Lysinema, Sphenotoma

Acrotriche, Trochocarpa

Leucopogon*, Monotoca, Oligarrhena, Needhamiella,
Acrotriche*

Andersonia, Cosmelia, Lysinema, Sphenotoma



REFERENCES

Blackall & Grieve [IIB — The only reference to the family in W.A. as a whole. Last revised in
1981. Variable in its usefulness, depending on genus. More or less reflects current
taxonomy in the following genera: Acrotriche, Coleanthera, Styphelia, Cosmelia,
Needhamiella, Trochocarpa, Sphenotoma.

Can still be used with caution for the remaining genera but be aware that a number of new
taxa have been recognised, although at this stage, many of these have not been published.

K. Lemsom recognises numerous new species in 4ndersonia. These will be published in the
near future.

Leucopogon presents special difficulties, not only are there numerous new names in the
genus, both published and informal phrase names, but many species are enormously variable
as currently circumscribed. There may be as many as 50 new species in Leucopogon (sens
strict) according to J.M. Powell. (Relationships and generic concepts within Styphelieae.
Australian Systematic Botany 10 (1997).)

Flora base “WA genera” — T.D. Macfarlane et al.

Flora of the Perth Region — Marchant er a/. Still reflects current taxonomy.

Forthcoming “Flora of the SW Forest Region” — J.R. Wheeler et al.

A reassessment of relationships within Epacridaceae — J.M. Powell ef al. Annals of Botany 77
(1996).

Relationships & generic concepts within Styphelieae — J.M. Powell et al. Australian Systematic
Botany 10 (1997).

Croninia kingiana, a change in status for Leucopogon kingianus — J.M. Powell. Nuytsia 9(1)
(1993).

A new species of Conostephium from S.W. Western Australia — P.G. van der Moezel. Nuytsia
6(1) (1986).

New species of Leucopogon and Conostephium from S.W. Aust. — Arne Strid. Willdenowia 161
(1986).

Archerieae: A new tribe in Epacridaceae — D.M. Crayn & C.J. Quinn. Australian Systematic
Botany 11(1) (1998).
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LEGUMINOSAE 1

In this work the family Leguminosae is KEY TO SUBFAMILIES
divided into three major subfamilies: the

- . ol H ular i m , calyx sorolla valvate in bud, stamens often more th:
Papilionoideae, Cilesalpmloldeae_ and Mi 1. Flowers regular in symmetry, calyx and corolla valvate 50 han 10

Ry : V5% ot T . ... Mimosoideae
mosoideae. Other botanists often regard . . oo o
these subfamilies as having full family status 1. Flowers irregular in symmetry, perianth segments predominantly imbricate in bud, stamens
with the names Papilionaceae or Fabace:e. 10orless .. . yce — T ———— —— 1
Caesalpiniaceae, and Mimosaceae. Which- 2. Corolla caesalpinaceous, aestivation imbricate ascending, posterior petal innermost, petals
ever convention is accepted, the three typically 5 and distinet . ... AP u— : : Caesalpinioideae
related groups S_hare the leguminous fruit 2. Corolla papilionaceous, aestivation imbricate descending, posterior petal outermost, 2
character, but differ in floral characters as anterior petals often basally connate and forming a keel . ... _.... . Papilionoideae
follows. .
Subfamily MIMOSOIDEAE
Key 10 GENERA (by H. Toelken) REFECRENCES
; - o ; ; leland, J. B. (1957). Mankind 5(4): 149-62.
1. Fruits splitting longitudinally along one or two margins (sometimes only gradually) ... 2 Hassell. E. and Davidson. D. S. (1936).

1. Fruits not splitting or rarely breaking transversely into individual components . . 10 Anthropos 31: 679-711.
2. Stamens more than 10 H".“Ch'nm"‘,j' (1964). "The genera of Nower-
ing plants’. 1: 277-97. (Clarendon Press: |
2. Stamens 10 or less Ry . ‘ 7 Oxford). |
3. Each flower with 5 or more carpels. WA, Q, New Guinea ... . .. ... . Kostermans, A. J. (1954). In Organis. Se. |
i . ISometimes incl. in Pithecellobium) Archidendron F. Muell. (2 spp.) Res. Indones. Bull. 20: 11-14. [
. Oates, A. and Seeman, A. (1979). ‘Victorian |
3. Each flower with | carpel (ovary) .. ... .. .. . . ... .. R 4 Aborigines: Plant Foods'. (National
4. ' ens free, rarely slightly fused basally. All States, tropical and subtropical areas of the Museum: Melbourne).
wisitd ... AN A S G S e R Acacla Mill. (c. 660 spp.) Roth. W. E. (1901a). Food: lts Search, Cap-
: ture and Preparation. N. Quevnslnd
4. Stamens fused intoatwbe . . ... . . . B— B U BT K R Ethno. Bull. No. 3.
5. Fruit twisted and valves usually coiled into spiral. Q, tropical America . ... ..... .. . . Roth, W. E. (1901b). String. and other forms
_____ (= Abarema Pittier) Pithecellobium Mort. (21 spp.) ;:f Strand. N, Queenstand Ethno. Bull.
(4 I8
5. Fruit straight with valves straight or recurved but not coiled . . . . R e B

6. Fruits elastically splitting und valves recurved: shrubs. Q, warm Asia. America . . . .. .
) . *Calliandra Benth. (1 sp.)

6. Fruits gradually splitting with valves not recurved; usually trees. WA, NT, Q, warm Old
World . . . Albizia Durazz. (c. 10 spp.)

7. Anthers with hairs. NT. Q. pantropical but chiefly tropical America s :
Leucaena Benth. (1 sp.)

7. Anthers without hairs ; S 8
8. Trees: seeds with bright colours. Q. tropical Asia, Paciflic Adenanthera L. (2 spp.)
8. Shrublets or aquatic herbs: seeds usually brown .. 9
9. Fruits short and broad; neuter flowers with petaloid staminodes. WA, NT, Q. SA, NSW,

wirm regions of world i Neptunia Lour. (4 spp.)

Y. Fruits linear; stamens in all flowers fertile. Q. mainly America *Desmanthus Willd. (1 sp.)

10. Stamens 10 or less . : .8 P o . aov T .
half flower, plac. marginal

10 imens more than 10 ; : ’ v s : 14

11, Fruits splitting transversely into 1-seeded units: plants not spiny ; . 12 Acacia floribunda

11. Fruits indehiscent: plants usually spiny " - . 13

stigma
12. Fruits to 3 cm long and covered with bristles; shrublets. NT. Q. mainly warm America but )
also Africa, Asia ™ T g ” . *Mimosa L. (2 spp.)

12. Fruits usually longer than 30 cm: woody climbers. NT, Q, warm regions of world .
: ; Entada Adans. (1 sp.)

13. Branches usually with paired spines; all flowers on spike with same colour. WA, NT, Q, -
mainly warm America, tropical Africa, India . s *Prosopis L. (2 spp.)

13, Branches often with single spines; (short axillary branches) spikes with lower and upper
flowers in different colours. WA, NT, Q, warm Africa to Australia . ... . L
. Dichrostachys (DC.) Wight & Arn. (2 spp.)

14. Filaments free or almost so veveo .. .. Acaciasee 4
14, Filaments more or less fused into a tube : i 5
15. Fruits much constricted between seeds. WA, NT, Q. SE. Asia . R P ovary
Y Cathormion Hassk. (1 sp.)
15. Fruits not or scarcely constricted between seeds : ; TRUNEEN | ¢
16. Fruits with a wall (septum) between seeds . . . 17 carpel L.S. ovary, flower
I6. Fruits without a wall between seeds I8 Plag: marginal

17. Fruit steaight or almost so. Q. mainly tropical America but also tropical Africa .
*Samanea (Benth.) Merr, (1 sp.)

17. Fruit crescent 1o kidney=shaped. Q. mainly tropical America including W. Indies . . Acacia iteaphylia
*Enteroloblum Mart. (1 sp.)

18, Inflorescences borne on branches with leaves: leaves usually much branched :
. Albizia sev 6

18, Inflorescences borne on leafless older branches and stems: leaves with | or 2 pairs of
branches (pinnac) s R Zygia R. Br. (1 sp.}



CAESALPINIOIDEAE
Key To GENERA

I. Leaves bipinnate . i ) — y 17
1. Leaves pinnate. digitate, unifoliate. or simple 2
2. Leaves imparipinnate, with terminal leaflet, or digitate unifoliate, or simple S
2. Leaves paripinnate. without terminal leaflet, or in a few Cassia reduced to phyllodes 7
3. Fertile anthers 2. flowers few in short axillary rucemes. style not [lattened and petaloid.

WA. Q Labichea Gaud.-Beaup. ex DC. (10 spp. end.)
3. Fertile anthers 3 or more e B 4
4. Fertile anthers 3, style flattened and pl.ldluld WA, NT. Q, SA, NSW

. Petalostylis R. Br. (3 spp. end. }

4. Fertle anthers 4 or more, flowers numerous, in racemes . . PR P P .
5. Leaves unifoliate (cordate acuminate) membranous, pod valves thin. Q, NSW .

-3 o o W

(Yol B S |

10

14,

20.

20.

. Leaves of several leaflets, coriaceous, pod woody

. Petals absent, pod coriaceous, margin thickened. Q, pantropical .

. Leaflets 1 10 2 pairs; pods wrinkled, one-seeded. Q. pantropical

Barklya F. Muell. (1 sp. end }

. Crudia Schreb. (1 sp.)

. Petals 5 to 3. upper suture of pod brcadly wnnged Q. New Caledonia, Fiji . ... ...

............ Storckiella Seem. (c. 2 spp )

. Anthers opening by terminal pores or short slits. stamens 10 or fewer. All States except

Tas: tropical and warm temperate regions . Cassia L. {c. 52 spp.)

. Anthers opening by longitudinal slits o . 8
. Petals 1 or 3. remainder very reduced or absent = . SE, RTOe T i
CPetalsd L 10

. Leaflet pairs | to 2; petals 1 {others minute); anthers 3 (some reduced to staminodes); pod

compressed. Q. Madagascar, tropical Asia, Malaysia . Intsia Thou. (I sp.)

. Leaflet pairs 10 1o 20; petals 3 (2 reduced): anthers 3: pod turgid or oblonl, WA, NT, Q7,

widely cultivated in tropics . Tamarindus L. (1 sp- }

Petals narrow linear: anthers 15 1o 10; pod thick. turgid. Q, Malaysia to Fiji o
Maniltoa Scheffer (1 -;p )

. Petals broader: anthers 10 or some reduced 1o staminodes = . 11
. Leaflets | to 2 pairs ; 12
. Leaflets numerous 5 ; TN

. Leaves hilobed | . L . . . e 1301

. Leaves 1 to 2 pairs

. Dioecious (separate male and female trees). stamens 10 in male Howers, or staminodes in *

female flowers, stigma thick, capitate, sessile on ovary. Q. tropical Africa, Indomalaysia
i Piliostigma Hochst. (1 sp.)

. Bisexual, 1 stamen. style long, stigma capitate or small. Q, warm parts of the world
*Bauhinia L. (1 sp.) ~

. Leaflets | pair with digitate veins, pods flat mostly less than 15 em long and less than 10

sceds. All States except Vie, Tas: India. Malaysia, New Guinea
A Lysiphyllum (Benth.) de Wit

. Flowers greenish, small. subsessile. pods {lat to more than |5 cm long, (runk often with

stout branched spines (cull. and spursely naturalised). NSW., tropical and subtropical
regions . *Gleditsia L. (1 sp.)

. Flowers yellow, showy, pedicellate, pods rarely 15 em long, trunks unarmed o6

. Leallets numerous less than 5 mm long, pods fusiform. WA, NT. Q. NSW. tropicul

Americu. S. Alrica *Parkinsonia L. (1 sp.)

. Leafllets 6 1o 8, obcordate. more than [ ecm long, pods lanceolate, flattened. Q, Mexico,
Central America, SW. Alrica *Haematoxylum L. (1 sp.)

. Style with broad pelate stigma, prickles absent, ovary sessile, pod indehiscent, not
winged. NT. Q. puntropical Peltophorum (Vogel) Benth. (1 sp.)

. Style with small or truncate stigma, branchlets often prickly v EH
. Flowers small, almost sessile in cylindrical spikes, greenish: stamens shortly exserted 19
. Flowers larger, pedicellate. brightly coloured: stamens often long exserted 20

. Leallets few, to 3 cm broad: tree, unarmed, WA, NT, Q. Alrica, tropical and E. Asia
Erythrophleum Afz. ex G. Don (1 sp.)

Leallets numerous (more than 16) rarely greater than | cm broad: tree often armed with
large branched spines Gleditsia see 15

Leallets rarely 5 mm long, leal rachis flattened; pod few (1- to 4-) seeded. fusiform.
unarmed, unwinged . ; : . Parkinsonia see 16

Leaflets mostly more than 5 mm long, leaf rachis terete or grooved: pod flattened. may be
wm!,cd or prlck Iy NT. Q. tropics and subtropics
(incl. Pterolobium R. Br ex Wl;:,hl & Arn 'Mezoneuron Desf. )

: Cuesn]plma L. (e. 4 spp.)

. Cynometra L. (1 sp.) :

REFERENCES ]

Cleland. J. B. (1957). Mankind 5(4): 149-62.

Hattink, T. A. (1974). A revision of Malesian |
Caesalpinia, including Mezoneuron (Lepu-!
minosae-Caesalpiniaceae). Reinwardtiu
9: 1-69.

Jones, W. T. (1971). Field identification and
distribution of mangroves in ecastern
Australia. Queensland Nat. 20: 46.

Milne-Redhead, E. (1947). Piliostigma. Hook.
Icones Plant. 5: 1-8, 13460.

Payne, W. H. ed. (1976). Australian Plants
8: 338-84.

Pedley, L. (1977). Notes on Leguminoseae.
Austrobaileya 1: 32.

Polhill, R. M. and Raven, P. H. eds (1981).
‘Advances in legume systematics’. 2 vols.
Proc. Int. Legume Conf. 1978 (H.M.5.0.:
London).

Randell, B. R. (1970). Adaptations in the
genetic system of Australian arid zone
Cassia species. Aust. /. Bot. 18: 77-97.

Specht, R. L. (1958). 'Records of the Ameri-
can—Australian Scientific Expedition o
Arnhem Land'. 3: 479-503. (Melbourne
Univ. Press: Carlton. Victoria).

Symon, D. E. (1966). A revision of the genus
Cussia L. Caesalpiniaceae in Australia.
Trans. & Proc. R. Soc. 5. Aust. 90:
73-151.

Vidal, J. E. and Thol, S. H. (1974). Revi-
sion du genre Prerolobium (Caesalpinia-
CLdt:] Bull. Mus. natn, Hist. nat. Paris 15:

-29.

de Wsl H. C. D. (1950). The genus Crudia.

Bull. Gard. Bot. Buitenz. 18: 407-34

de Wit, H. C. D. (1956). A revision of Malay- |

sian Bauhinicae. Refmwardtia 3: 381-519,

ovule
loculus
¢ T.S.ovary, plac. marginal

posterior petal




Subfamily PAPILIONOIDEAE |

KEY TO GENERA

1. Leaves compound, comprised of 2 or more leaflets, rarely some leaves unifoliolate . . 4
1. All leaves of | leaflet, simple. reduced, orabsent . ... ............ ... § ORI e
2. Leaves absent or reduced tospinesorscales .. ... ... ........ ........ GROUP 1
2. Leaves simple or unifoliolate .. .. S SRR SE G TR W S R .3
3. Leaves simple . o T S S . . GROUP

3. Leaves unifoliolate. articulation or bend in petiole . ... ... . ... . GROUP 3
4. Leallets even in number, rhachis often ending in a bristle or tendril . ... ... GROUP 4
4. Leaflets odd in number, rhachis ending in a leaflet, or churacter not obvious s
5. 'Leaflets 5 or more, rarely some leaves trifoliolate .. . .... ..... . .. _GROUP7
8 L | T3 S G e . 6
6. Leaves digitate, all 3 leaflet stalks equal .. ... . i ewa ; . GROUP 5
6. Leaves pinnate, central leaflet stalk longer than laterals . ..... ... .. ... GROUP 6
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A. A spikelet with two florets.

B. A grass flower

C. A grass fruit (grain)

D. An expanded schematic diagram of a spikelet with two bisexual florets.
1. THE S8TRUCTURE OF A GRASS SPIKELET

rounded on back mvolute convolute

U\/\/Qf)@

conduplicate 2. TYPES OF FOLDING OR ROLLING (cmross-Sccrions)
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3.TYPES OF LIGULES -
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5.GRASS |INFLORESCENCES
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6. GRASS HABITS



truncate obtusa pungent acuminate cuspidate

“
mucronate aristulate awned emarginata bifid tridentate
setaceous aristate bidentate
7. APICES
W ciliata serrate ciliolate
normal petiolate cordate d;zn‘fcxfe . ‘ pectinate ‘
8.BASES of LEAF BLADES 9. MARGINS
rugose pilose hirsute pubescent wolly-pubescent
(lana{c)
scabrous scaberulous
SRR AL LM el LR
tomerrtosea tubercled-based hairs . tubaercled hairs antrose hairs retrorsa

10. INDUMENTUM AND SURFACE TYPES

e

terete

triquetrous ‘i K

linear lanceolate ovate filiform ¢ obovata . Hattened ¢ ribbon-like

flexuose

M. FLAT SHAPES 12.30LID SHAPES




" i CLASSIFICATION OF W.A. PROTEACEAE

GENUS SUBTRIBE

Fersoonia \
Acidonia —— ——=Versooniinae —m ——

Pycnonia /

Stirlingia Stirlingiirae

Isopogon 7 Petrophilinae
Petrophile

Conospermum ——mn(___ Corosperminse
Synaphaea

Franklandia

Adenanthos Adenenthinae

/ " N Protecideae

Franklandiinae

TRIBE SUBFAMILY

Fersoonieze .Persoonioideae

Conospermeae

S

Franklandiaeae

e Stenocarpinae Embothrieae
Stenocarpus/
Grevillea Grevilleeae
i \
lomelumn Helicieae Helicieae — * Grevilleoideae
Laxbertia Lambertiinae Macadamiieae
redkele Banksiinae Banksieae
Dryandra

The name of the type genus of the family;
Protea, is derived from that of the Greek
sea-god Proteus, who could assume various
shapes. Originally the name was given to a
few_ species now placed in another South
Alrican genus, Leucadendron, and thus |
referred to diversity within that group alone.

PROTEACEAE protea family, banksias, grevilleas, hakeas

Most of the 75 genera in the Proteaceae are found in the Southern Hemisphere:
45 occur in Australia and the remainder are mainly South African or South
American. In spite of superficial morphological similarities, the Australian and
South African genera are not closely related and none is common to both
regions. The family is a very old one and the distribution patterns are thought to
have existed before the separation of the southern land masses. There is great
diversity of form within the Proteaceae, but its floral structure is distinctive. The
family name is derived from the South African genus Protea, often grown in
Australia as an ornamental.

The name became established for the genus
to which it is now applied and much later
the family Proteaceae was based upon it in
the usual way a family name is based upon
that of its type genus. Hence the frequent

claim that the name Proteaceae was given
because of the great range of forms within
the family is not correct. Indeed the degree
of diversity shown by Proteaceae is matched
in a number of other substantial families.



RECONSTRUCTED PHYLOGENY AND CLASSIFICATION

Figures 1 and 2 display the most likely phylogeny as we now see it and
summarize the classification into genera, subtribes, tribes and subfamilies.
Comparison with figs 2 and 3 of our earlier account (J & B, 1963) will reveal 2

number of changes, which can be discussed only briefly here.

SPAIALLA
PETROPHILE 13 COMOSPERMUM i .'J-D'!OCIPHALUS
ISOPQCON 13 SYNAPHEA 1
Prirophilinse Conospermmnse ADENANTHOS 13
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PROTEACEAE

KEY TO SUBFAMILIES

. Flowers not in regular pairs. Fruit indehiscent (often a drupe or very small nut) or if a

follicle then flowers in racemes or irregularly branched inflorescences . . . 2

. Flowers usually in pairs in the axil of a common bract (individual foral bracts often also

present). Fruit a follicle or less commonly indehiscent and large-seeded. (If flowers not
paired then flowers in dense heads, clusters, or single-flowered inflorescences and fruit a
TOHIGIE) i v aiivmnesys vona e s s viiiiiinsivino... Grevilleoideae

. Fruit usually indehiscent and l-seeded. or rarely a follicle with many transverse seeds.

Flowers regular or irregular. Hypogynous glands present or absent. Mostly sclerophyllous
shrubs or small trees, rarely rainforest trees . R R N S R S e e 3

. Fruit a follicle, ovules and seeds 2, seeds longitudinally orientated. Flowers regular, glands
i RSO

absent. Rainforesttrees . . .................. R S A

. Fruit a drupe, or rarely a follicle, or if flattened and membranous then floral bracts absent.

If fruit a drupe then leaves entire . . ... ... 4 R A T Persoonioideae

. Fruit dry and indehiscent (usually a small nut or achene) or rarely a drupe. Floral bracts

present. If fruit a drupe then leaves toothed ordivided ... .. ...... ... Proteoideae

. Adult leaves entire, pre-adult leaves pinnatifid. Flowers in racemes. Seeds pendulous from

a false dissepiment (formed from the funicles) which separates the seeds . Sphalmioideae

zaves digitately divided, the divisions pinnately divided. Flowers in irregularly branched
.aflorescences. No dissepiment between the seeds .. ................ Camarvonioideae

The Persoonioideae are Australian except for two monotypic genera, Garnieria (New
Caledonia) and Toronia (New Zealand). The largest genus, Persoonia or geebung, has its
greatest development in eastern Australia.

I~

KEey TO PERSOONIOIDEAE

. Fruit membranous, compressed. Flowers in bractless racemes. Filaments free from tepals.

Hypogynous glands absent. Low shrub. Leaves often toothed at the end. Tas
o . (Tribe Bellend ) Bellendena R. Br. (1 sp. ¢nd.)

. Fruit not membranous nor strongly compressed. Flowers in axils of leaves or bracts.

Filaments adnate to the tepals for purt of their length. H) pogynous glands present. Hubit
various. Leaves entire or coarsely lobed. : , ... | Tribe Persoonieae) 2

. Fruit a follicle with numerous seeds, Only the adaxial stamen fertile, with 3 staminodes.

Rainforest trees. Pre-adult leaves lobed, adult leaves entire. NE.Q . .
- (Subtribe Placosperminae) Placospermum C. T. White & Francis (I sp. end.)

. Fruit a drupe. All stamens [crulc Mostly sclerophyllous shrubs or small trees. All leaves

entire . .. ¢ , . £ b _ {Subtribe Persooniinael )

. Style elongated beyond anthers, straight in llowering stage . . | 4

- Style short and thick. incurved at end: the stigma held in a cavity of the adaxial ll.'pali SW.

nd N. WA, N.NT.N.Q .- Pycnonia L. A. 5. Johnson & B. G. Briggs (7 spp. end.)

~onnective not produced beyond anther loculi. Leaves not prominently J-veined. SW.
WA, SE.Q, S. SA, E. NSW, Vig, Tas . ... . . - Persoonia J. E. Sm. (42 spp. end.)

- Connective produced beyond anther loculi. Leaves usually with 2 lateral longitudinal veins

about as prominent as the mid-vein. SW. WA e s e o
o a RS R AR Aclidonia L. A. S. Johnson &B.G. Bn!,y.{l'!spp end.)

Most of the Proteoldeae are sclerophyllous shrubs of infertile soils. Of the three tribes. one
(Franklandieae) is exclusively Australian; another (Proteeae) is African with 12 or 13 genera
and about 400 species. The tribe Conospermeae consists of three endemic Australian subtribes.
together with the monotypic Dilobeiinae in Madagascar, and the Cenarrheninae which is an
assemblage of three relict genera in Australia and two (Beauprea and Beaupreopsis) in New
Caledonia.

KEY TO PROTEOIDEAE

; Hypogynous glands present, scale-like or forming a ring. Leaves with glandular cavities.

---------- . .. .. (Tribe Franklandieae) 9

. Hypogynous glands absent or if present (Cenarrhenes) then short and thick. Leaf glands

BBSEAL o s o sins e aeass - - {Tribe Conospermeae) 2

2. Anthers all developed. fully 4-locular. Perianth regular i _ Sl

2. One anther and 2 half-anthers abortive, the loculi of adjucent anthers coherent in bud.

each half-anther apparently I-locular due to breaking down of the septum. Perianth
strongly or (less often) weakly zygomorphic. .. ....... .. (Subtribe Conosperminae) 8

- Fruit a small nut, usually markcdly h.ury Flowers in },]obular or cone-like heads or short

SPIKES: i vnensmnnmninanns S R R R A L e R R ]

- Fruit halrless or almost so. Flowers in spikes or racemes. not in globular or cone-like heads.

.................................................... {Subtribe Cenarrheninae) 4

loculus

ovules
c

T.S. ovary, plac. apical  half flower

Persoonia juniperina (prickly geebung)



4, Fruit a drupe. Anthers with a long terminal awn. Floral glands present. Leaves simple.
(oTa1ly (-c Pkt 171 AR, R - e oo Cenarrhenes Labill. (1 sp. end.)

4. Fruit dry. Anthers without long awns. Floral g Llands absent. Leaves entire or much divided

5. Fruit 3-angled with 2 broad lateral wings and | narrow dorsal wing. Tall shrubs with entire
leaves. Tas .. ..... R R Agastachys R. Br. (I sp. end.)

S. Fruit a small smooth nut. Subshrubs with divided leaves. E. NSW .. .. .. . . . . . ..
e T Symphionema R. Br. (2 spp. end.)

6. Flowers in small heads or short spikes. Floral bracts small. Loculi of adjacent anthers
applied face to face. Style not modified below the stigma. Subshrubs or low shrubs: leaves
divided, mostly arising near the base. SW. WA R 4 S5 S e

...... .o v. ... (Subtribe Slirling:lnnel Slirllngln Endl. (5 spp end.)

6. Flowers in dense cone-like spikes or heads with imbricate scale-like floral bracts. Loculi of
adjacent anthers not closely appressed. Style thickened below the stigma, forming a pollen-
presenter, often with a brush of hairs. Low to tall shrubs. leaves undivided 1o variously

divided. .............. ....... N - g . (Subtribe Petrophilinae) 7
7. Cone scales firmly adhering to the rachis and opening to release the flattened nuts. SW.
WA SE- Q8 SATENSW: ... comsmissssmi Petrophile R. A. Salisb. (c. 42 spp. end.)
7. Cone scales falling with the [ruits. Nuts not strongly compressed. SW. WA, SE. Q, SE. SA,
E.NSW, 8. Mic, Tas v swssivs v samsiiimme Isopogon R. Br. (c. 35 spp. end.)
8. Leaves divided. Flowers more or less yel]ow Upper anther abortive. Nut ovoid or oblong.
SW. WA S.SA . : ©wieiiwieiiieoioooo.... SynapheaR. Br. (c. 10 spp. end.)
8. Leaves entire. Flowers while. bluish, or pinkish. Lower anther abortive. Nut turbinate. SW.
WA, SE. Q. SE. SA, E. NSW. S. Vic, Tas . . ... Conospermum J. E. Sm. (c. 38 spp. end.)

9. Perianth fused for much of its length with the filaments and hypogynous glands to form a
slender tube. Margins of free parts of tepals incurved. Flowers several in the raceme. Leaves
appearing dlchotomously divided. central lobe not developed. SW. WA . ..

................ {Subtribe Franklandiinae). Franklandia R. Br (2 spp end i

9. Perianth not as above. Glands fused with perianth only at the base. Margins of [ree parts of
tepals not incurved. Flowers solitary within a group of imbricate bracts. Leaves entire or
toothed, orif divided then the central lobe more or less developed. SW. WA 5. SA. W. Vic .
: i : {Subtribe Adenanthinae) Adenanthos Labill. (31 spp. end.)

The Sphalmioideae and Camarvonioideae are relict groups, consisting of trees of rainforests
in north-east Queensland. The first is monotypic, Sphalmium B. Briggs. B. Hyland & L. Johnson;
the second consists of two species of Carnarvonia F. Muell. Both have similarities to the
Grevilleoideae in the follicles and wood anatomy but differ (among other characters) in the
lack of flower pairs. Distinctive specialisations are the false septum (formed from funicles)
between the seeds of Sphalmium and the digitate-pinnate leaf division in Carnarvonia.

All the seven tribes of the Grevilleoldeae are represented in Australia and only one subtribe,
Roupalinae, from tropical America and New Caledonia has no Australian members. Of the 41
genera, 18 are confined to Australia, four occur only in America, and two are African. Several
genera are common to Australia and other parts of the west Pacific—Malesia—southern Asian
region and seven genera occur in this region but outside Australia. Orites, Lomatia, and
Oreocallis are common to Australia and America. Most remarkable is the presence of three
very closely related genera, Macadamia, Panopsis. and Brabeium, respectively in Australasia,
South America, and South Africa.

Several genera are prominent in Australia’s sclerophyllous heaths and woodlands, notably
Grevillea, Hakea, Banksia, and Dryandra; the [irst two of these have also diversilied in the
semi-arid inland. The majority of the genera, but not most of the species, are restricted to
rainforests.

Key TO GREVILLLOINEAE

1. Flowers regular and straight. Lacking both peduncles (common stalks) of flower pairs and
bracts of individual flowers. Style not or scarcely thickened. i.e. without a definite pollen-
presenter. Hypogynous glands 4, free. Fruit a follicle with winged seeds. Leaves alternate.
Bracts of [lower pairs broad and concave but often falling early . .. ... (Tribe Oriteae) 2

1. Differing in one or more of the above characters . . ... .. ... ... ... ... ............ 3
2. Ovules and seeds numerous. Rainforest trees. NE. Q . Neorites L. S. Sm. (1 sp. end.)
2

- Ovules and seeds 2. Rainforest lrcesorsclcrophyllousshrubs E. Q,E.NSW,E. Vic, Tas, S.
America ............... ; : . Orites R. Br. (6 spp. end.)

J. Ovules usually 4 or more, or if 2 (Strangea) then the seed solitary with an outer wing
enveloping the inner wing. Fruit a follicle, seeds winged ... ............ ... ... .. 4

3. Ovules usually 2, or if numerous (Hollandaea) the seeds thick and wingless. Fruit a follicle
O INDCHISTENL oo swisinmbie s s s o e R AT T P 3 R swsmszasanes 12

4. Hypogynous glands 2 or 3 or fused into an mcompletc ring (the fourth gland present but
small in some Lomatia spp.) . L S S S . (Tribe Embothriese) 6

perianth lobe -
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10.

10.

1.

. Hypogynous glands 4, unfused . ... . .. .. wee vovooo ... (Tribe Knightieae) 5

. Adult leaves simple (pre-adult leaves lobed). Pollen-presenter swollen but not obligue.

NELD sy 4 i meameaidniass (Subtribe Knightlinae) Darlingia F. Muell. (2 spp. end.)

. Adult leaves pinnate. Pollen-presenter strongly oblique. NE.Q ... ... ...

________________________ (Subtribe Cardwelliinae) Cardwellia F. Muell. (l sp end.)

. Flowers in inflorescences with more or less elongated rachis (sometimes in heads with an

involucre): Seed WINgs SIMPIE oo v siaams o s i s e - wr s simsin o 9

. Flowers in clusters without an elongated rachis (sometimes arranged like the spokes of a

wheel or reduced to a single flower). Seeds with an outer wing folded around the inner
SRR a3 e S S SRS i i . (Subtribe Stenocarpinae) 7

. Ovules and seeds numerous. Trees of rainforest or moist monsoon forest. N. WA, N. NT,

E. O E. NSW. New Guinea, New Caledonia . . . .. cuonw s o onmose s ssmsmis s
SlenocarpusR Br. IC 7§pp ::nd 2$pp native)

. Ovules 2, seed I. Sclcrophyllous shrubs. SW. WA, SE. Q. NE. NSW

.......... ~.ii.. ...... Strangea Meissn. ﬂ spp cnd)

.. Suture of ovary opposﬂe junction of 2 tepals {plam: of zn,omorph)r passing between 2

tepals) ... ... . . 10

. Suture of ovary (and plane of zygomorphy) bisecting a tepal . ... ..

{Subtribe Buckinghamlinul 9

Flower pairs with short common stalks. Ovules and seeds many. NE.Q ... .. ... ...
: e : .. Opisthiolepis L. S. Sm. lI sp. end.)

. Pedicels of individual flowers arising directly from rachis. Ovules and seeds 4. NE. Q . . ..

Buckinghamia F. Muell. (1 sp. end.)

Flowers white or cream, in raceme-like inflorescences. Vascular strand (raphe) forming
margin of seed wing. E. Q, E. NSW, §. and E. Vic, Tas, S. America . ... ... ........
................. .. ... (Subtribe Lomatiinae) Lomatia R. Br. (8 spp. end.)

Flowers normally pink or red: inflorescences condensed or head-like. Vascular strand
running throughseedwing ... ...... ... ...... .. .. (Subtribe Embothriinae) 1

Inflorescence shortly raceme-like but not capitate, lacking a conspicuous involucre. E. Q,
NE. NSW, New Guinea, S. America . ..... ... .. .. .. Oreocallis R. Br. (2 spp. end.)

. Inflorescence more or less capitate with conspicuous involucre. E. NSW, SE. Vie, Tas

........... A 0 ..... TelopeaR. Br. (3 or 4 spp. end.)

. Peduncles and floral bracts absent. Ovary suture and plane of zygomorphy bisecting a

tepal. Flowers usually strongly zygomorphic. Pollen-presenter well developed. Ovules
attached well below the top of the ovary. Hairs (sometimes indumentum sparse or almost
absent) 2-branched or appearing to be attached near the middle . (Tribe Grevilleeae) 13

. One or more characters not as above — o O 14

. Pericarp of follicle thin or if thick then without woody secondary thickening formed by a

cambium. Seeds winged all around or occasionally wingless. Leaves almost always with
upper and lower surfaces different. Flowers almost always in definite pairs. All States, New
Guinea, New Caledonia, Celebes .. . .. Grevillea R. Br. (c. 250 spp. end.. 2 spp. native)

. Pericarp woody with secondary thickening formed by a cambium. Seeds winged, usually

at one end. Surfaces of leaves similar or leaves centric (terete, not grooved). Inflorescences
often condensed and then the flowers not regularly or obviously paired. All States
- Hakea Schrad. (c. 123 spp. end. }

. Hypogynous glands thin, elongated, not fused (not readily seen in Dryandra). Fruit a

follicle, never horned, if thick and woody then the seeds separated by a plate-like false
dissepiment. Seeds more or less flattened, winged. Pollen grains curved-ellipsoid . .....
S ; G o . (Tribe Banksleae) 25

. Hypogynous glands unfused or more or less united, variously shaped, very rarely absent.

Fruit usually indehiscent with | thick wingless seed (or rarely a follicle with many wingless
seeds, or a thick and woody or horned follicle with 2 winged seeds). Seeds never separated
by a plate-like false dissepiment. Pollen grains J-angled . ... ......... .. .. ... . 15

. Ovules pendulous, attached near top of ovary, more or less orthotropous. Leaves simple

T2+ 417 -7 OO O (Tribe Macadamieae) 19

. Ovules attached on the side or near the base of ovary, hemitropous or anatropous. Leaves

LRIl 7o i s i T R T N W SR (Tribe Helicieae) 16

. Ovules and seeds numerous. Fruita follicle. NE.Q ....... ... .. ... ... ...........

. (Subtribe Hollandaelnae) Holland F. Muell. (1 sp. end.)

. Ovules 2, seeds usunlly 1. Fruit indehiscent and usually I-seeded or a large woody follicle

with2seeds .. .. ... Ty 17

. Flowers zygomorphnc with 3 tepals coherent and | tepal free. Fruit indehiscent and (leshy.

Leaves whorled. E. Q. NE. NSW . .
............ (Subtribe Triuniinae) Triunla L. A, S. Johnson & B. G. Briggs (3 spp. end.)

. Flowers regular. Fruit indehiscent or dehiscent. Leaves alternate or opposite . . . ...

. {Subtribe Hellcllnae) 18

flower,
side view

bud at half flower
anthesis (lower part)

Adenanthos terminalis (gland flower)



18. Rainforest trees or shrubs. Fruit indehiscent. Seed usually I, thick, not winged. Leaves REFERENCES

alternate. N. NT, E Q E. NSW, New Guinea, Malesia, E. and SE. Asia .. ... ... ... ... Bentham, G. (1870). ‘Flora Australiensis’.
; . Helicla Lour. (6 spp end.) 5: (Reeve: London).
B . R.(1 . On th
18. Sc]erophy!lous trees or shrubs. Fruit a largc woody follicle. Seeds 2, flauened, with a rjou‘;;eu. Ti-ai.]:?f{.in; S:;:. ]]Br:c’[l;i;;:? of
terminal wing. Leaves opposite. SW. WA, E. Q, E. NS“;‘ ey E_ s (5 ...... o George, A. S. (1981). The genus Banksia L.1. |
............................................... ylomelum J. m. (3 spp. end.) (Proteaceae). Nuytsia 3: 239474, |
19. Pre-adult leaves more or less divided, adult lcaves simple or divided. Common stalk of Johnson, L. A. S. and Briggs. B. G. (1963). I
flower pair usually present, if more or less absent (Hicksbeachin) then the adult leaves Evolution in the Proteaceae. Aust. J. Bot.
divided. Fruit fleshy, indehiscent . ... ... it i v 20 11:21-61.

: . = Johnson, L. A. S. and Briggs. B. G. (1975).
19. All leaves simple. Common stalk of flower pair absent or rarely (Floydla) present. Fruit u tie Protescrserthe cvsfition st
dehiscent or INdERISCERN . < & o T Ee s e e S e 23

classification of a southern family. Bot. J.

20. Flowers zygomorphlc. curved. Hypogynous glands 2. NE. Q, New Guinea . . ........... Linn. Soc. 70: 83-182.
. (Subtribe Gevuininae) Bleasdalea F. Muell. (1 sp. end.) Johnson, L. A. S. and Briggs. B. G. (1978).
20. Flowers regular, strmghl. Hypogynous glands 4 or more or less fused into a complete ring. The pia.nl family Proteaceae. Australian
.................................................. (Subtribe Hicksheachilnae) 21 Plants 9: 303-11. L
] Nelson, E. C. (1978). A taxonomic revision
2]. Adult leaves deeply pinnatisect. Common stalks of flower pairs very short or more or less of the genus Adenanthos. Brunonia 1:
absent. Fruitred. EE.Q, NE.NSW . .. .. ... . . Hicksbeachia F. Muell. (1 or 2 spp. end.) 303-406.
21. Adult leaves simple. Common stalks of flower pairs present. Fruit not brightly coloured Rourke, J. and Wiens, D. (1977). Convergent
R T R S R e T T e e Y T e 22 floral evolution in South African and Aus-
""""""""""" - ; tralian Proteaceae and its possible bearing
22. Inflorescences terminating leafy branchlets. Tepals of open flowers not s_trongly spirally on pollination by nonflying mammals.
twisted. Fruit black. NE. Q . . ... Athertonia L. A. S. Johnson & B. G. Briggs (1 sp. end.) Ann, Missouri Bot. Gard. 64 1.-17.
22. Inflorescences axillary. Tepals of open flowers spirally twisted. Fruit unknown in Australian Rousseau, E. 1.1970). “The Proteaceae of
spp. Macadamia heyana is tentatively referred (without fruit) to this chiefly New Caledonian South Africa’. (Purnell: Cape Town).

genus. [t belongs in this affinity (Johnson and Briggs 1975) but no combination exists for it

under Virotla. NE. Q NEWCBISAOTM . . 5 o 0.5.5.5.5 5 555 5ot ST 1o b b mmrsnsoro et
. . . .. Virotia L. A. S. Johnson & B. G. Briggs (1 sp. end.)

polien presenter

~—- Stigmatic area

23. Peduncles of flower pairs developed. Leaves. alternate. Fruit indehiscent with a single
large seed. Rainforest trees. SE.Q.NE.NSW . .. ... ... ... ......... ... ...
(Subtribe Floydilnae) Floydia L. A. S. Johnson & B. G. Briggs (1 sp. end. ]

23. Peduncles of flower pairs absent. Leaves usually opposite or whorled. Fruit indehiscent or
tardily dehiscentorafollicle ........ ... .. .. ... .. ... .. ....... .. .. .. 24

24. Flowers in heads of 7 flowers or reduced to a single flower, red or yellow. Inflorescence
with an involucre. Fruit a follicle. Seeds narrowly winged all around. Sclerophyllous
shrubs. SW. WA, E. NSW . ... (Subtribe Lambertilnae) Lambertia J. E. Sm. (9 spp. end.)

24. Flowers in elongated inflorescences, not red or yellow. Fruit indehiscent or tardily
dehiscent. Seed thick, not winged. Rainforest trees. E. Q, NE. NSW and Celebes ... .. .
. (Subtribe Macadamiinae) Macadamia F. Muell. (c. 6 spp. end.)

25. Inflorescence cone-like or head-like. Common stalks of flower pairs absent. Hypogynous
glands 4 or perhaps sometimes absent. Seeds s:para:ed b)r a false single or double
dissepiment. Sclerophyllous trees or shrubs . . . (Subtribe Banksiinae) 27

25. Inflorescence raceme-like. Common stalks of flower pairs present. Hypogynous glands 3.

No [alse dissepiment between the seeds. Rainforest trees . .. (Subtribe Musgraveinae) 26 nectary gland

26. Leaves pinnate, leaflets with sub-parallel venation. Pedicels of individual flowers distinetly pedicel

developed. NE. Q . <o voooooo .. Austromuellera C. T. White (1 sp. end.)

26. Adult leaves SImple entire. Pedicels very short orabsent. NE.Q ... ... .. .. ..
’ R A e R B T w0 S v ot . Musgravea F. Muell. (2 spp. end. J

pollen on presenter —___ -

c

b

i f flower
27. Flowers in ovoid or cylindrical cone-like inflorescences, without a prominent involucre. flower, Iront view haif fowe

Follicles usually transvcrselyonentar.ed SW.and N. WA, N.NT, E. Q. S. SA, E. NSW, W, .
and S. Vic, Tas, New Guinea . .. . e Grevillea rosmarinifolia (rosemary grevillea)

................... : ....Bluksl.ll..flc 7Ispp cnd lsp nanvel

anther

27. Flowers in heads surrounded by an involucre. Follicles usually vertically orientated. SW.
WA . e Dryandra R. Br. (c. 55 spp. end.)

style

perianth —
glands

ovules
kxu!us@ 9

Fig. 28 Banksia imarginata (silver banksja) Proleaceae

1 1wo [lower buds with subtending bracts; 'b Mlower bud at anthesis, side viev; ¢ flower,
side view, d base of perianth, internal view: e ovary and base of style, side view; fasin
{e). but L.S.; g T.S. ovary, placentation marginal
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LEAVES OF ALL BANKSIAS (x%)
Key to numbers on page 29
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Key to the Banksia leafl drawings on pages 30 and 31
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. aculeata
. aemula -
. ashbyi

. attenuata

audax
baueri

. baxteri

. benthamiana

. blechnifolia

. brownii

. burderttii

. caleyi

. candolleana

. canei

. chamaephyton
. coccinea

. conferta var. conferta

var. penicillata

. cuneala

. dentata

. dryandroides

. elderana

. elegans

. ericifolia var. ericifolia

var. macrantha

. gardneri var. gardneri

var. brevidentaia
var, hiemalis

) goodii

30.
31

j2
33
34.
335,
J6.
37
38.
39,
40.
41,
42
43.
44.
45.
46.
47.
48.
49.
50.
31
52.
53
54.
I
56.
57.
58.

grandis

grossa

hookeriana

ilicifolia

incana

integrifolia var, integrifolia

var. compar
var. aquilonia

laevigara subsp. laevigata
subsp. fuscolutea

lanara

laricing

l’(’!?i’ﬂf”h“(ﬂrﬂ

leptophylla

lindleyana

littoralis var. littoralis
var. seminueda

hllfitzii

marginata

media

meisneri var, meisneri
var. ascencdens

menziesii

micrantha t

nutans var. nulans

var. cernuella

oblongifolia

occidentalis

oreophila

29

59.
60.
6/.
62.
63.
64.
65.
66.
47
68.
49.
70.
1.
72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.
83.
84.
85.
86.

orna.
paludosa
petiolaris
pilosiylis
plagiocarpa
praentorsa
prionotes
pulchella
quercifolia
repens
robur
saxicola
scabrella
sceptrinn
serrata
solandri
speciosa

sphaerocarpa var. sphaerocarpa

Var. caesia

var, dolichostyla

spinulosa var. spinulosa
var. collina

var, cunninghamii

telmatiaea
tricuspis
verticillata
victoriae
violacea



(4) The treatment of the Eucalyptus alliance adopted here will be unfamiliar, in that the
traditional Eucalvprus and Angophora are replaced by 9 genera, of which 4 have not yet been
formally named as genera. These 9 groups correspond with the subgenera designated within
Eucalvptus by Pryor and Johnson (1971) and Johnson (1976) and are considered to be of equal
runk with the already generally recognised Angophora.

The traditional generic concepts in this alliance cannot be logically maintained. Angophora
with free petals has been regurded as distinet from Ewcalvpous which has a calyptra or
operculum [(cap) on the flower bud and no conspicuous petals. However, that calyptra is
sometimes formed from petals and sometimes from calyx lobes: or there may be two caps. one
formed from cach type of structure. As the calyptras are not formed in the same way. they
cannot be considered as equivalent (homologous) structures in different groups of “Eucalyptus’.

Il Angophora 1s distinguished because it lacks a calyptra it is equally appropriate to
distinguish the types of eucalypts that have calyptras that have evolved separately from
different structures in the flowers. An alternative treatment. uniting Angophora with
Eucalyptus, would obscure basic differences in flower structure equivalent to those recognised
elsewhere in dilferent genera, and considerable differences in geographic and adaptive
patterns.

The necessary formal changes in names have yet to be published: meanwhile. most species
can only be referred to by their traditional names in Eucalyptus, but it should be realised that
Angophora is considered to be more closely allied to groups traditionally placed within
Eucalyptus than these are to some other eucalypts.

The generic groups are difficult to separate in Keys because many of the important
structures are small or only seen at particular stages of growth. However, each is characterised
by a distinctive assemblage of a considerable number of features. Even when divided in this
way, some of the genera are large. Eucalvpeus in the strict sense has about 100 species and
Symphyomyreus about 300. Where reference is made to all or several genera of the alliance
the common name “eucalypts’ is still appropriate.

Bark types and anthers have commonly been used to characterise species groups within the
cucalypts but there are many discrepancies between these groups and the relationships
deduced from more broadly based studies which are embodied in the generic Key. For
example E. sideroxylon, E. melliodora, and E. leucoxylon are closely related members of
Symphyomyrtus but have ironbark-, box-, and gum-type barks respectively.

The following are among the common names widely applied to groups of eucalypts,
although these are sometimes differently applied in different areas: Angophora apples:
‘Blakella' ghost gums; "Corymbia’ bloodwoods, spotted gums: Svmphvomyrtus gums, boxes,
ironbarks, red mahoganies, many mallees: Eucalyptus ("Monocalyptus') stringybarks. white
mahoganies, peppermints, scribbly gums, snow gums, ashes.

Most eucalypts are trees but some are mallees with several or many stems from a broad
underground woody base (lignotuber). Eucalypts include some of the world's tallest tree
species: E. regnans is only surpassed by Sequoia, the redwood, of western North America.
They include also small mallees, sometimes scarcely 0-5 m tall; but the latter are still the
tallest plants in the sites in which they occur, growing in low heaths and shrublands, never
forming an understorey among taller plants. They extend to the lowland tropics with a few

species reaching New Guinea, the Lesser Sunda Islands, the Moluccas, and southern |

Philippines. At another ecological extreme they form the treeline in the Australian Alps and |
Tasmanian mountains. Several features suggest that this alliance, although perhaps rather |

closely allied to the Eucalyptopsis alliance, is otherwise a very isolated group. It shows much
evidence of relatively recent diversification but retains certain primitive features.

KEY TO SUB-ALLIANCES AND GENERA OF EUCALYPTUS ALLIANCE

I. Ovules hemitropous or cumpylotropous. Perianth of 2 whorls, at least in young bud: calyx

lobes and petals unfused, or calyx lobes unfused but corolla forming a calyptra (operculum), |

or cal_)rx lobes and corolla cach forming a calyptra though sometimes the inner calyptra
adhering to the outer. Seeds various, very seldom D-shaped . .

1. Ovules anatropous. Perianth usually of 1 whorl: corolla usually absent: calyx united to
form a single cal?rplra {operculum), or rarely calyx lobes unfused or becoming separate and
the corolla forming a calyptra. Seeds more or less D-shaped. (Eucalypius sub-alliance) 7

(2]

- Oil ducts absent from the pith. oil glunds present or absent. Calyx and corolla either each
forming a calyptra or rarely largely fused (o form a single calyptra or calyx lobes unfused
hut_corollu forming a calyptra; never with horh calyx lobes and petals unfused. Anthers
various. from versatile to basifixed (attached at base to the filament and sometimes at an
oblique angle to the filament; dehiscence various. from parallel slits to terminal pores.
Adult leaves with lateral veins parallel w the mid-vein and fairly close. or variously
reticulute and obligue. Bristle glands absent. (Symphyomyrtus sub-alliance) 5

2. Oil duets as well as oil glands almost always present in the pith of branchlets. Calyx and
corolla either cach forming a calyptra or both with unfused segments or petals closely
adhering to the inner surfuce of the calycine calyptra. Anthers always versatile and opening
by parallel slits. Adult leaves usually with the lateral veing very close, straight and parallel,
spreading at a wide angle from the mid-rib. Stff multicellular bristles containing an oil
eland usually present (at least on seedlings or young plants). (Angophora sub-alliance) 3

3. Calyx lobes and petals free, neither shedding as « calyptra. Leaves opposite. Fruit usually
ribbed. not very thickly woody. the rim with more or less persistent, projecting calyx lobes.
E. Q. N. and E. NSW, SE. Vic Angophora Cav. (7 spp. end.)
A Calyx always forming a calyptra (sometimes shed in very carly bud). Corolla usually
forming a calyptra or occasionally the petals closely adherent (o the calycine calyptra.
Fruit usually smooth, rarely ribbed (in | sp. of genus 'C’) and then very thick and woody:
fruit rim without calyx lobes .. 4

4. Fruit chartaceous (not or scarcely woody). Outer (calycine) calyptra shedding in young
bud. Inflorescences always lateral. N, and inland WA, NT, Q, N. NSW. New Guinea
; genus ‘B’ ('Blakella’) (7 spp. end., 2 native)



il

. Fruit woody. Outer (calycine) calyptra shedding early or persisting until opening of

flowers. Inflorescences terminal or lateral. WA, NT. Q. N. SA, N. and E. NSW, SE. Vic.
New Guinea genus ‘C’ ('Corymbia’) (c. 35 spp. end.. | native)

. Calyx lobes free. at the rim of the perigynium, persisting as teeth in the open flowers

though sometimes very small, or with a calyptra of fused calyx and corolla crowned at apex
by very small tips of the calyx lobes. Anthers versatile, opening by parallel slits. Juvenile
foliage and stems almost always with wults of blunt-tipped radiating hairs over oil glands.
WA, NT. N. and E. Q. N. SA, NE. NSW Eudesmia R. Br. (15 spp. end.)

. Calyx united into a calyptra separate from the corolline calyptra (although occasionally

both falling together when flowers open). or calyx lobes rarely more or less separate and
shedding before the opening of the flower. or carried up on the expanding corolline
calyptra. Anthers versatile or basifixed. opening variously. Hairs usually entirely absent,
rarely clusters of very short papillae present over oil glands on juvenile parts 6

. Inflorescences axillary or il terminating lealy branches then the main shoot not ending in a

flower. Calyx usually forming a calyptra, rarely the lobes separate. Anthers various. All
States, Malesia (Lesser Sunda [slands), New Guinea : o
Symphyomyrtus Schau. (c. 300 spp. end.. 3 native)

. Inflorescences of numerous flowers, terminating leafy shoots, the main axis ending in a

flower. Calyx lobes shedding separately. Anthers versatile. the chambers short and divergent.
N. WA, N. NT. E. Q. New Guinea. Malesia genus ‘T (Telocalyptus’) (3 spp. end.)

. Calyx lobes [ree, persistent though small in the open f{lower. Corolla forming a calypira,

Inflorescence terminal or lateral. consisting of several to many umbel-like clusters. SE. Q
. genus ‘G’ ('Gaubaea’) (2 spp. end.)

. Calyx not persistent as [ree lobes in the open flower. Corolla forming a calyptra or absent.

Inflorescence lateral, usually of a single umbel-like cluster or rarely compound . 8

. Calyx fragmenting and shedding in the young bud. Corolla forming a calyptra. Anthers

opening by longitudinal shits. Inflorescence compound. of several umbel-like clusters. E. Q
. . genus I ("Idiogenes’) (1 sp. end.)

. Calyx forming a calyptra. Corolla absent. Anthers commonly with divergent loculi opening

by slits which are confluent at the top, less often opening by separate parallel slits. Flowers
in single axillary umbel-like clusters. S. WA, E. Q. S. SA, E. NSW, Vic, Tas . .. ....... .
R A S Eucalyptus L'Hérit. s.5. ((Monocalyptus') (c. 100 spp. end.)

Eucalyptus leucoxylon ssp. megalocarpa (large-fruited yellow gum)
Myriaceae .
(a x0.6, b—c x1.2)

stigma

anther— ;
stamen y
filament

floral tube
5 septum
ovules .!".‘_‘j ,Ovule
loculus
placenta
pedicel—

a b
half flower T.S. ovary, plac. axile

Fig. 81 Eucalyptus camaldulensis (river red gum) Myrtaccae  _

P operculum Aco G(4) lloral tube present
Medium to tall, variable tree to 45 m. Trunk thick, main branches heavy, crown
spreading; forest form more upright, with a smaller crown. The gum bark is variable in
colour, grey, brown, or pinkish or white, and ofien patchy. Adult leaves lanceolate, usually
10-15 cm, sometimes to 25 cm long, dull green. Juvenile leaves opposite at first, then
alternate; broad lanceolate. Flowers white, or creamy, 7-11 in axillary umbels. Fruit a
capsule with exserted valves. Widespread along the river systems of all States except Tas.
(a-b x7)

€ peduncle

inflorescence

valves enclosed



(5) The Leptospermum alliance is primarily Australian with one genus in New Caledonia und ;

a'few outlying species in Malesia, New Zealund, and the Pucific. Callistemon was previously
considered to include species in New Caledoniaz it is now clear that these are quite distinct
from Cullisternon though not necessarily from Melulenca. If distinet, they provide the only
non-Australian genus of the alliance. leaving Callistemon as an Australian endemic. The
Beaufortia infra-alliance is exclusively western but the other main groups are well represented
in both east and west. Of the larger genera, the greatest concentration of Meluleuca is in the
south-west but Leprospermum and Cullisternon are mainly castern.

The 3 gencra Homalospermum, Pericalymma, and genus "N (= Leptospermum section
Fabricia in part) are recognised, leaving Leptospermum as a more coherent group. following
J. Thompson (pers. comm.). Further small genera allied to Leprospermum and Kunzea are
likely to be recognised and the limits of the large genus Melaleuca may also need review.

The alliance includes shrubs and small trees, mostly of infertile soils. A few species of
Leptospermum and Kunzea reach sub-alpine areas whereas a group of broad-leaved Melalenca
species (M. leucadendron and allies) are prominent in swampy lowlands in the tropics and
subtropics.

KEY TO SUB-ALLIANCES AND GENERA OF LEPTOSPERMUM ALLIANCE

1. Stamens usually more or less united (or at least aggregated) in bundles in front of the petals
and usually considerably longer than the petals, or if not in bundles then (Calllstemon spp.)
seeds ascending and the calyx lobes deciduous in fruit. (Beauflortia sub-alliance) 9

t. Stamens not all united or aggregated in bundles in front of the petals and usually shorter
than or scarcely exceeding the petals; if considerably longer (Kunzea spp.) then the seeds
horizontal or descending and the calyx lobes persistent in fruit (Leptospermum sub-

alliance) . . i 2 ; R ; S : 2

2. Filaments united into a ring at the base (union more pronounced in front of the petals).
Stamens shorter than the petals. NE. Q, New Guinea . . Sinoga S. T. Blake (1 sp. native)

2. Filaments all [ree. SIamens Variols (. ious s e vives s ss o s v s i G b siians i vee o i 3

3. Stamens many in 2 or more rows, or if less than 20 and apparently in | row then leaves
OPPOSIE: vove s e reRETs ; AR |

3. Stamens [ew to many in a single row, leaves always alternate . . . . B ]

4. Anthers versatile (attached at the back to the filament and at variable angles to it). Seeds
free and not winged . . : Sisidi O ey . e i)

4. Anthers not versatile. Seeds with a wing formed of undeveloped ovules. NE. Q
y gen nov. ‘N (2 spp. end.)
5. Stamens longer than petals. Placenta peltate but not on a slender curved stalk. Leaves
ulternate or rarely opposite and then the flowers in heads. SW. WA, SE. Q, S. SA, NSW,
Vie, Tas, | sp. to NZ . o S Kunzea Reichb. (27 spp. end.. | native)

- Stamens shorter than petals. Placenta peltate on a slender curved stalk. Leaves regularly
opposite and the flowers not in heads. SW. WA gen. nov. "A’ (| sp. end.)

n

6. Ovules anatropous; seeds not peltate, not all ascending. (Young stems not conspicuously
zig-zag. Petals falling after flowering.) SW. WA, N.NT, E. Q, S. SA. NSW. Vic, Tas. mainly
E. Australia: Malaya to NZ . Leptospermum J. R. & G. Forst. (c. 70 spp. end.. 2 native)

0. Ovules hemitropous: seeds more or less peltate and/or ascending (o erect 7

7. Seeds broadly but irregularly flattened, peltatg_and fringed. Ovary usually 4-chambered.
Ovules numerous. SW, WA * . Homalospermum Schau. (I sp. end.)

7. Seeds not broadly flattened or fringed. Ovary regularly 3<chambered. Ovules 2 o ¢, 6 in
wach chamber . . . 8

8. Ovules and seeds spreading or pendulous. Petals falling after flowering. Flowers not in
dense heads. SW. WA ! a Pericalymma Schau. (1 sp. end.)

8. Ovules and seeds erect. Petals more or less persistent after (lowering. Flowers usually in
dense heads. SW. WA Agonis (DC.) Lindl. (e. 10 spp. end.)

9. Anthers erect. (Beaufortia infra-alliance) . . 13
9. Anthers versatile. (Melaleues infra-alliance) 5 : 10

10. Stamens free (or very shortly united at the base into a ring — Callistemon viminalis—but
not clustered) or seldom (C. speciosus) very shortly united at the base into 5 bundles in
front of the petals. Flowers not in groups of 3 within the spike-like inflorescences. Leaves
alternate. SW. WA, E. Q. E. SA. NSW, Vi¢, Tas Callistemon R. Br. (¢. 30 spp. end.)

10. Stamens with filaments united in 5 bundles in front of the petals (or rarely almost free or
yuite free but clustered— Conothamnus sp.—and then flowers in groups of 3 in the spike-
like inflorescences and/or leaves opposite). Flowers in groups of 3 or singly within the
usually spike- or head-like inflorescences. Leaves alternate or opposite : Y

1. Staminal bundles distinct or scarcely united at the base. Flowers aggregated in spikes or
heads. Leaves opposite or alternate . ; : 12

I1. Staminal bundles united at least to the middle into a tube. Flowers solitary on the old
wood. surrounded by several small scale-like bracts. Leaves alternate. SW. and N, WA,
NT . . ~«o+ «vov..... Lamarchea Gaudich. (2 spp. end.)

12. Ovules several in each chamber. Inflorescences spike-like, head-like, or flowers clustered.
Leaves opposite or alternate. All States; Malesia to New Caledonia but mostly Australian

.- . Melaleuca L. (c. 140 spp. end., 3 native}

12. Ovule |in each chamber. Inflorescences head-like, Leaves opposite. SW. WA

... Conothamnus Lindl. (3 spp. end.)



i3, Ovules 1 to 4 in each chamber, peltate and laterally attached. Leaves usually opposite 14

13. Ovules 2 or more in cach chamber, erect or ascending, linear or cuneate. Leaves alternate

15

I4. Anther chambers opening at the top by transverse valves, Ovule 1 in each chamber of
ovary. SW. WA < SRR .. .. Beaufortia R. Br. (15 spp. end.)

14. Anther chambers placed back o back, opening outward by longitudinal slits. Ovules 4 in
eiach chumber of ovary. SW. WA T ——— Regelia Schau. (5 spp. end.)

15. Anthers short, chambers back-to-back, opening outward by transverse valves. Leaves
small. SW. WA . . ... Phymatocarpus F. Mucll. (2 spp. ¢end.)

15. Anthers short or long. opening in longitudinal slits. Leaves elongated or smuall 16

16. Anthers oblong or linear, chambers parallel, opening inwards. Flowers in groups of 3 in
the (often 1-sided) spike-like inflorescences. SW. WA
Calothamnus Labill. (25 spp. end.)

16. Anthers obovoid, chambers back-to-back, opening outwards. Flowers not in regular
groups of 3. solitary or a few together. Leaves small. S. WA . Kunzea ambigua (white kunzea)
: Eremaea Lindl. {c. 8 spp. ¢nd.)

stigma
style - X

T.S. ovary, plac. axile half flower

floral tube

half flower

e septum
loculus
ovules

T.S. ovary, plac. axile
united filaments
L\ «——stigma

Leptospermum myrsinoides (silky tea-trec)

T.S. ovary, plac. axile  half flower, stamens removed

Melaleuca linariifolia (snow-in-summer)



{E} The main development of the largely Australian Chamelaucium alliance is in the south-
west of Western Australia, where 9 genera are endemic. Of the remainder, only Homoranthus
and Rylstonea are exclusively eastern. The genera of the Baeckea sub-alliance were formerly

considered more closely allied to the members of the Leptospermum alliance than to the
genera with indehiscent fruits. The latter have often been treated as a subfamily,
Chamelaucioideae, but this is an artificial assemblage of highly advanced genera that show a
clear affinity with somewhat less specialised genera such as Baeckea. They appear to
represent a number of separate lines of specialisation from ancestors with capsular fruit.
Generic delimitation in this alliance is in need of review. Among problems are the diversity
within Baeckea and its relationship to Astartea, the limits of Darwinia vis-a-vis Chamelaucium,
the heterogeneity of Verticordia and its relation 1o Homoranthus and Rylstonea. The
anomalous Darwinia thomasii (central Queensland) probably represents an additional genus
allied to Rylstonea; if these are maintained at generic rank, then several species should be
transferred to Rylstonea from Homoranthus. Lhotzkya, which lacks awns on the calyx lobes,
is here included within Calytrix. Thryptomene and Micromyrtus/Corvnanthera probably
represent convergent lines arising from Baeckea-like ancestors. The Key does not cover an
unplaced uni-ovulate species from Mingenew (SW. WA) which is allied to the undescribed
genus "M, both having clear affinity with Scholtzia.

KEY TO GENERA OF CHAMELAUCIUM ALLIANCE
I. Ovary I-chambered or rarely partially divided (Verticordia spp.). Fruit indehiscent . 6
1. Ovary with 2 to 3 chambers. Fruit a capsule or rarely separating into cocci B

2. Stamens seldom more than 20, free or rarely united in bundles, alternating with the petals.
Perigynium not urn-shaped ... . ... .. 4% i SISO B

2. Stamens numerous (more than 20), often united at the base in a single ring, or if free then
either the perigynium urceolate and extending well above the ovary or the flowers in
groupsof 2or 4 inthe leafaxils ... ... . . ... . L < TS I S

J. Ovules several in each chamber or if 2 then side by side. Flowers often single in leaf axils
but sometimes in lateral (usually cymose) inflorescences : sa R

3. Ovules 2 in each chamber, one above the other, or rarely 3 or solitary. Flowers usually in
cymes, rarely solitary. SW. WA R Scholtzia Schau. (13 spp. end.)

4. Stamens unfused. SW.and N. WA, S. SA, N. NT.N. and E. Q. E. and §. NSW, Vic, Tas, SE.
Asia, New Caledonia - ’ .. Baecken L. (c. 70 spp. end.. | native)

4. Stamens in bundles alternating with the petals. SW. WA . Astartea DC. (4 spp. end.)

5. Perigynium elongate or urn-shaped, red. Flowers solitary in leafl axils. SW, WA
Balaustion Hook. (2 spp. Ll'ld )

S. Perigynium short, broad, not red. Flowers 2 or 4 in the leaf axils, usually almost sessile. SW.
WA - . Hypocalymma Endl. (12 spp. end.)

6. Fertile stamens many or few, without staminodes. Sepals not deeply bilobed. Flowers never
in daisy-like heads S 18 4 7

6. Stamens 10 in a single series alternating with 10 staminodes or 20 without staminodes and
then the sepals deeply bilobed or 8 without staminodes and then the inflorescence a daisy-
like head with the outer flowers sterile ; . .14

7. Stamens numerous, or if rarely less than 10 then the culyx lobes with a long awn. Ovules 2.
Leaves alternate . . | 2 i i i . hi

7. Stamens 5 to 10 or rarely up to 30 lThryptomene Sp ). Ovules 2 to 10. C.!Iy.x lobes without
a long awn. Leaves opposite . SR AT AT s A

8. Ovary chamber large, occupying almost the whole I-.nl,lh of the perigynium below the style
base. Ovules 2, erect: placenta short, basal . . . e i ; 9

8. Ovary chamber small, almost complelely filled by the ovules, usuuily surrounded by spongy
tissue which may disintegrate in old flower. Ovules 2 to many; placenta apical, lateral, or if
basal then the ovary cavity separated [rom the base of the perigynium by spongy tissue

9. Perigynium about twice as long as broad, cylindrical, extending beyond the ‘bracteoles’.
Calyx lobes narrow-triangular, petal-like. N. NT Homalocalyx F. Muell. (1 sp. end.)

Y. Perigynium short and broad, flattened and laterally ridged. covered by a pair of "bracteoles’.
Calyx lobes ovate, membranous. Inland districts of S. and N. WA, S. Q
ot e e S A B R i Wehlia F. Muell. [4 spp. ::nd }

10. Calyx lobes present, often terminating in a long awn or (less often) truncate. Leaves often
linear and spreading. S, and N. WA, N. NT, E. Q. SA, NSW, Vic, Tas e RS
{ . . ; Calytrix Labill. (c. 45 spp. end.)

10. Calyx lobes absent. Petals 4. Leaves narrow-oblong or triangular, closely imbricate. SW.
WA : o R Calythropsis C. A. Gardner (1 sp. end.)

I1. Filaments sharply flexed and thick below the anther. Style base sunken into top of ovary.
Ovules 4 to ¢. 8, on a peltate placenta. Flowers 1 to 3 or more in leaf axils, SW. WA .
..... eeiataeseseaseerreaiiewaniany . genusnov. ‘M’ (c. 4 spp- end.)

11. Filaments not sharply flexed and thick below the anther. Style base not sunken. Ovules 2
to c. 10, placentas various. Flowers solitary in leafaxils . " ... ............. ... ... 12



. Calytrix tetragona
(fringe-myrtle) Myrtaceae

B+ anther
filament
style

12

Ovules attached to a lateral or sub-basal placenta, usually in collateral pairs. Stamens .
when 5 alternating with the petals. Perianth usually persistent after flowering with the
segments sharply folded in across the top of the ovary. Sepals'often petaloid. WA, NT, Q,
SANSW; Ve Tas . vismmssrssosesmmitum, "... Thryptomene Endl. (c. 30 spp. end.)

- Ovules pendulous from near the top of the ovary, if several then arranged in a ring.

Stamens when 5 in front of the petals. Perianth deciduous or persistent, not folded in after
fiowering. Sepals.notpetaloid < .« o vusmemeane iy s v i s SEsT I S ST N F

. Stamens without a stalked appendage. Anther chambers 2, each opening by a slit. WA,

NT.Q,5A, NSW, Vic. Tas: . . c.oocvmiannainin Micromyrtus Benth. (c. 20 spp. end.)

. Stamens with a sub-globose stalked appendage above the anther: anther with | chamber,

opening by a central pore. SW. WA ... ... . .. Corynanthera J. W. Green (! sp. end.)

. Anthers elongated or rarely (Plleanthus sp.) with a bi-lobed connective, the chamber

opening by longitudinal slits. Ovules6to 14 .. . . . ... . Y 13

. Anthers globose, opening by terminal pores. Ovules | to 12 . : : 17
. Stamens 20, without staminodes. Calyx lobes deeply bilobed giving the appearance of 10

erect ovate lobes. Petals red. Pcr:gynmm and c.]ny silky hairy. SW. WA . |
Pileanthus Labill. {3-4 'ipp end.)

. Stamens 10, usually ai(crna[mg with 10 staminodes. Calyx various but not consisting of 10

erect ovate lobes. Petal colour various. Perigynium and calyx glabrous or hairy 16

. Calyx lobes entire or shortly ciliate, without accessory lobes. SW. WA

............... . . . Chamelaucium Desf. {c 15 app end.)

. Calyx lobes deeply divided into ciliate or plumose segments and/or with accessory lobes

reflexed against the perigynium. SW. and N. WA, N. NT, NW. Q .
...................... Verticordia DC. (in part. sect. Catocnl)rpln) (C IS spp cnd )

. Calyx lobes deeply divided into ciliate or plumose segments and/or with accessory lobes

reflexed against the perigynium. Perigynium pubescent or with a tuft of hairs at the buse.
Ovuleslto2 ... ... ...... .. Vertlcordla (in part. sect. Verticordia) (c. 40 spp. «

. Calyx lobes undivided or divided into 2 or numerous entire awn-like segments or minutely

laciniate. Perigynium glabrous. Ovules | to 12 18

. Calyx lobes divided into numerous awn-like segments. Ovules 6 to 12. E. Q. E. NSW. S,

SA . e M, .eoe v..oo . Rylstonea R. T. Baker (c. 4 spp. end.)

. Calyx lobes entire or bifid. Ovules | to 10 L

. Calyx lobes tapering into a long awn or occasionally bifid with 2 awns. Ovules 6 1o 10. SE.

Q. E. NSW : Homoranthus A. Cunn. ex Schau. (c. 4 spp. end.)

. Calyx lobes not awned. Ovules | 1o 4 or rarely 10 (Darwinia homoranthoides) ]

. Calyx lobes and petals 5. Stamens 10, alll.rnuting with staminodes. Flowers often in pairs

or variously agbrchatcd all fertile. not in dd|sy -like heads. SW. WAL E. Q. 5. SA, E. NSW.
Vie 7 e~ . Darwinia Rudge (c. 45 spp. end.i |

. Calyx lobes and pclals 5. Stamens 8, without staminodes. Flowers in dense daisy-like I

heads: the outer flowers sterile. with elongated perianth segments and “bracteoles’ forming |
the ‘rays’ of the head. SW. WA . Actinodium Schau. (1 sp. end.) !

} stamen

( | bractecle

ovary

ovule

@ loose membrane

half flower T.S. ovary
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'MONOCOTYLEDON
Lemnaceae
Flowers 3 in spathe
One female flower - one-locular ovary

Two male flowers - 2 stamens each

Pontederiaceae
Flowers bisexual
Inflorescence a raceme or panicle
6 perianth segments - petal-like and showy
3 or 6 stamens

Ovary of 3 fused carpels, superior.

Hydrocharitaceae
Flowers in spathe-like bract
Flowers bisexual
Perianth in two whorls
Inner whorl showy and petal-like
Stamens l-numerous

Ovary of 2-15 united carpels, inferior

Zannichelliaceae
Flowers unisexual, Solitary or clustered in leaf axils.
Perianth cup-shaped sheath, or a few scales or absent
Male - stamens solitary or 2 or 3 united

Female - 1-9 free carpels, superior.

Najadaceae
Flowers unisexual, solitary or clustered in leaf axils
Male enclosed in a spathe. Stamen solitary

Female naked or enclosed in a spathe. Single carpel, superior.

Zosteraceae
Flowers unisexual
Monoecious or dioecious. In the former case male and female flowers are
arranged alternately along the spadix.
Male - 1 stamen with 2 free bilocular anthers

Female - single, naked carpel



Posidoniaceae
Inflorescence a stalked cyme
Flowers bisexual or male and perianth lacking
Stamens 3, sessile, anthers bilocular

Carpel superior, solitary, naked

Ruppiaceae
Inflorescence an umbel-like raceme
Flowers bisexual, small and borne in pairs on slender axillary stalks, at
first enveloped in a spathe-like base
Perianth lacking or vestigial.
Stamens 2, anthers bilocular

4 or more free carpels, sessile, becoming staked in fruit, superior.

Potamogetonaceae.
Inflorescence a stalked spike
Flowers bisexual, regular, + inconspicuous
Perianth of 4 free, bract-like, clawed scales, inserted opposite each stamen
Stamens 4, joined to perianth segment, anthers bilocular

4 free or partly united carpels, superior

Aponogetonaceae
Inflorescence spike-like
Flowers bisexual or occasionally unisexual
Perianth segments absent or up to 6, petal-like or bract-like.
Stamens in 2 or more whorls, 6 or more

Carpels 2 to 9, free, superior.

Typhaceae
Inflorescence a terminal spadix
Flowers unisexual, male in upper half, females below.
Perianth segments thread-like or scale-like
Stamens with 2 to 5 free or fused filaments. Anthers basally attached

Ovary with single locule, superior.



Juncaginaceae
Inflorescence a raceme or spike
Flowers regular, bisexual or unisexual
Perianth in 2 series of three free segments
Stamens 4 or 6

Carpels 4 or 6, free or partly united, superior.

Alismataceae
Inflorescence compound or umbel-like
Flowers regular, bisexual or unisexual
Perianth 3 sepals, 3 petals
Stamens 3, 6, 9 or numerous

Carpels 3-numerous, free, superior.

Poaceae
Inflorescence wvarious

Spikelets usually bisexual, although some have unisexual or barren
florets. Male and female spikelets occasionally borne on same plant.
Glumes at base of spikelet

Lemma, palea and lodicules.

Stamens 3, rarely 1 to 6.

Ovary with 2 feathery stigmas, l-locular, superior.

Cyperaceae
Flowers grouped in spikelets, each flower in the axil of a glume or bract.

Perianth represented by scales, bristles or hairs or absent.

Stamens 1 to 6, usually 3.
Ovary superior, of 2 or 3 fused carpels forming one locule, containing

one ovule.

Centrolepidaceae

Inflorescence reduced to a "pseudanthia", with 1, sometimes 2 male flowers

and 2 to many female flowers.
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Restionaceae
Flowers in spikelets, unisexual, male and female on separate plants.
Spikelets 1 to many flowered, commonly subtended by a sheath-like spathe
Perianth of 6 thin, dry segments in two series or sometimes absent
Stamens 3

Ovary superior, 1-3 carpels. Styles free or connate.

Liliaceae
Inflorescence scapose Or in raceme oOr cyme.
Perianth segments 6, :_equal, free or united
Outer 3 sometimes smaller and sepal-like
Stamens 6, rarely 3 or up to 12

Ovary, superior, usually with 3 locules.

Xanthorrhoeaceae
Inflorescence spike, panicle or head
Flowers bisexual or unisexual, with male and female borne on separate plants.
Perianth in two whorls of 3 segments.
Stamens in two whorls of 3.

Ovary superior, 3 fused carpels, 3-locular.

Commelinaceae

Inflorescence a cyme, sometimes borne in a boat-shaped leafy bract.

Flowers bisexual, usually regular.

Perianth in two series, with free segments, outer sepaloid, inner petaloid.
Stamens in 2 series of 3.

Ovary superior, 3 fused carpels, 3 locules.

Xyridaceae
Inflorescence a globose or cylindrical head, each flower subtended by a
stiff or leathery bract.
Perianth 6, 3 outer sepaloid, membranous, 2 small and keel shaped, l-hoodshaped,
initially, 3 inner petaloid.
Stamens 3, + in some 3 staminodes

Ovary superior, 3 fused carpels, l-locular.



Philydraceae
Flowers solitary, bisexual, in sheathing bract
Perianth in 2 whorls, each of 2 free segments
Stamen 1

Ovary superior, 3 fused carpels, l-locular.

Orchidaceae
Inflorescence a spike, raceme or panicle or flowers solitary
Perianth - sepals usually similar but 2 laterals or single dorsal may be
elongated.
Petals dissimilar - 2 laterals distinct from median, which is termed the
labellum or lip.
Stamens and style united to form a column, which in its simpleét, basic form is
surmounted by the anthers with the stigmatic surface just underneath them,
and separated by a flap of sterile tissue called the rostellum.
Stamens 1 or 2.

Ovary inferior, l-celled, stigmas 3, 1 transformed into the rostellum.

Iridaceae
Inflorescence usually terminal and cymose.
Flowers bisexual.
Perianth 6 segmented, in 2 whorls regular or irreqular, united in a tube or
more or less free.
Stamens 3.

Ovary inferior, 3 fused carpels, 3-locular.

Haemodoraceae
Inflorescence in a cyme, raceme or panicle.
Flowers bisexual.
Perianth in one or two whorls, hairy.
Stamens 6.

Ovary superior or inferior, 3 fused carpels, 3-locular.



Dioscoreaceae

Inflorescence axillary and in panicles, spikes or racemes.
Flowers regular, small and inconspicuous, bisexual or
unisexual, in which case male and female flowers borne on
separate plants.

Perianth with 6 segments borne in 2 whorls,
at the base.

Stamens 2 whorls of 3, one row sometimes reduced to
staminodes or absent.

Carpels 3, fused, 3-locular, inferior.

Fruits 3-winged.

usually fused

Juncacecue

Inflorescence usually compound, in panicles or capitate.
Flowers small, usually bisexual, wilh or without basal
bracts.

Perianth with six segments unfused. Stamens 3 Lo 6.
Ovary | or 3-celled with 3 Lo many ovules. Styvle single
with J stigmas.

Fruit a capsule, dehiscing loculicidally with | to many
small seeds.
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MONOCOTYLEDONS DICOTYLEDONS
—]
Embryo One seed leaf Two seed leaves
in seed (cotyledon). (cotyledons).
Growth Mostly herbaceous, Herbaceous or :
form few arborescent. woody. Herbs
shrubs, trees. g
Roots The primary The primary root
root is soon persists and
replaced by becomes a strong :
adventitious taproot with smaller ki
roots which secondary roots. :
form a fibrous This forms a tap-
root system. root system.
Vascular Numerous ; rig? of \;ascular
system scattered by Mo
differentiating
vascular int tei ard
bundles; few !9 cor &
with secondary pith; secondary
thickening. thickening common.
Leaf Parallel venation Network wvenation.
venation
. A
Leaf Almost always Margin varied.
margin entire.
Flowers Floral parts Floral parts

usually in threes
or multiples
of threes.

usually in fours
or fives.

Table 1.2
Differences between Monocotyledons
and Dicotyledons.
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FLOWERS STEM LEAVES LEAF SHEATH
Perianth absent or Hollow except Solitary at Encloses stem
almost so. at nodes. nodes. split on one
Flowers enclosed side.
byv glumes, and
gyouped in spike-
lets.
CYPERACEAE
» as above. Solid, without Mainly basal. Not split
nodes.
Perianth absent Very short Crowded and Open cone side
CENTROLEPIDACEAE Flowers naked or filiform

surrounded by 1-3
hair-like scales.

JUNCACEAE

Perianth present,
of 6 or less glume-
like segments.
Flowers in heads,

Mainly basal,
mav be septate,
or reduced to
sheaths.

cvmes, spikes or
clusters.

RESTIONACEAE Reduced to

sheathing
bracts

Open on
one side

Transverse
articulations

as above
Flowers usually
unisexual and on
male or female
plants.
= of 6 or

resto g, eathing bract Aexhh
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Identifying Acacias using WATTLE

To start the WATTLE key

Click WATTLE icon on the desktop
Click OK (when *“Acacia (S Drive)” appears)

Before you begin

Press: File/Advanced mode

To use “Maslin’s best” character set

Click Identification/Use/“QuickID_Phyllodinous” (for species with phyllodes) or
“QuickID_Botrycephalae” (for species with bipinnate foliage).

Click OK

Click SelectAll

Click OK

Then answer the questions that will be sequentially presented to you.

Images: click to show drawings of the character images (you can run your
identification from this screen)

Notes: click to get hints on how to interpret/use the character

Cancel: click to skip the character (the Esc key will do the same thing)

Stop (then Cancel): click to finish the session

Hints on using QuickID most effectively

For numeric characters try and give a range of values (e.g. 4-6)
For measurements less than 10 mm be sure to measure accuratelv
For multistate characters select more than one state if in doubt
Skip a character if you are not sure how to interpret it

To start a new identification
Press: Identification/Restart

Other helpful functions

To have the program select the “best” character to discriminate your remaining taxa.
Press: Identification/Best

To view images of remaining taxa. Press: Browse/Illustrate/Taxa/Remaining

o use a character which is not on QuickID. Press: Identification/Use/Available/OK
then Search for the character you want and click OK. Note: Not all the characters in
the data set are comprehensively (or accurately) coded, so use non QuickID characters
with caution.

To finish identification session
Press: File/Quit
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The Environmental and Social Utilisation
of Australian Acscizs

Australia has a rich and
diverse endemic woody flora
dominated by the two large
genera, Acacia (with about 950
species) and Eucalyptus (with
700-800 species). Much of the
flora has evolved in environments
that are relatively adverse for
plant growth, such as hot, dry
climates with extended periods of
drought, infertile, often skeletal
soils, and seasonal or periodic
wildfires. This vast genetic
resource offers great scope for
economic, environmental and
social utilisation, not only for
Australia but also for other parts
of the world.

Overseas planting of the Aus-
tralian flora began before white
settlement (mainly for horti-
cultural purposes) and continues
to the present day. The economic
and industrial utilisation and
domestication of numerous ar-
borescent acacias, casuarinas and
eucalypts is well established in
many overseas countries. Fast
growing species such as Acacia
auriculiformis, A. crassicarpa, A.
mangium, A. mearnsii, Casuarina
equisetifolia, Eucalyptus camald-
ulensis and E. grandis provide
important sources of timber and
pulp production (Boland 1989;
Thomson 1994; Turnbull 1986 &
1987; NAP 1983). Historically
acacias have been utilised in a
variety of other products, includ-

by M W McDonald and B R Maslin

ing gums, perfumes, tannins,

ormamentals and medicines (see

New 1984 and Searle 1991 for

discussion). In recent years there

has been increased recognition of
the potential of Acacia for use in
social and environmental
applications. The work in this area
has been greatly facilitated by the

Australian Tree Seed Centre

(CSIRO, Division of Forestry),

especially through its Seeds of

Australian Trees project funded

by AusAID (formerly AIDAB).
The social and environmental

utilisation of Acacia involves
multipurpose useage of species in

a number of ways as discussed by

Turnbull (1986) and Thomson et

al. (1994), namely:

 fuelwood and charcoal (dcacia
is an excellent source of fuel-
wood highly suitable for
domestic use particularly in
developing countries; it pro-
duces good medium-to-high
density charcoal);

+ wood products (e.g. fencing
and light construction);

+ fodder for domestic stock;

* environmental protection (e.g.
windbreaks, shade and soil
rehabilitation);

+ pulp and other reconstituted
wood products;

« human food (see discussion
below).

The principal morphological,
biological and ecological attri-

genetic resource
offers great
scope for
economic,
environmental
and social
utilisation, .....

)7

butes of Acacia that make it very

suitable for these multipurpose

uses include the following:

+ great diversity in plant form
(ranging from  prostraté
shrubs, e.g. 4. hilliana and A.
translucens, to trees that may
attain 40 metres in height, e.g.
A. bakeri; many, however, are
medium-sized shrubs or small
trees two to five metres tall,
e.g. A. adsurgens, 4. ancistro-
carpa and A. victoriae,

* hard seedcoats (thus facili-
tating the long-term, orthodox
storage of seed);

« ability to fix atmospheric
nitrogen;

» fast growth rates of many



species;

+ a range of longevity, varying
from relatively short-lived (<10
years) to long-lived (>50 years);

» tolerance of a wide range of
climate types (including tropi-
cal, subtropical, arid, semi-arid,
temperate and sub-alpine);

» adaptation to a wide range of
soil types and habitats, e.g. 4.
bivenosa, 4. sclerosperma and
A. calcicola are indicators of
alkaline soils; 4. leptocarpa
and A. simsii, are found on
highly acidic soils; 4. tumida
and A. victoriae tolerate both
alkaline and acidic soils; A.
pachycarpa and A. stenophylla
occur on heavy, cracking clay
soils; 4. ligulata occurs on sand
dunes throughout the arid zone;
A ampliceps  and A
auriculiformis tolerate saline
soils and sometimes
waterlogging; other specialised
habitats include coastal fore-
dunes, barren rock outcrops,
floodplains, the fringes of salt
lakes, clay pans and rivers;

+ ease of germination (respond-
ing well to simple pre-treatment
techniques);

+ ease of establishment and man-
agement.

Most species of Acacia are
shade intolerant, primary colonis-
ers, and many produce relatively
heavy seed crops which have the
potential to form extensive popu-
lations, especially following
disturbance  and  favourable
climatic conditions. Some, how-
ever, proliferate mainly from root
suckers and may form dense clonal
thickets, e.g. A. dealbata, A.
harpophylla and A. murrayana.
The potential therefore exists for
certain species to become major
environmental weeds (see Stirton
1978) and although observations
indicate that in some areas they do
not become a problem (Harwood
1994), their potential as weeds

-----

their potential as weeds should

be considered when introducing
Acacia into social agroforestry
situations.”

should be considered when intro-
ducing Acacia into social agro-
forestry situations. Nevertheless,
the use of fast-growing, multi-
purpose acacias has the advan-
tage of potentially reducing the
utilisation pressure on natural
vegetation of other countries, or,
enhancing productivity and/or
facilitating rehabilitation of land-
scapes that would otherwise not
have been possible.

Factors determining the selec-
tion of species for evaluation in
social forestry trials include their
biological and ecological
attributes and the climate of the
target country (a useful tool for
the latter purpose is the computer
program, BIOCLIM, see Booth et
al. 1988). Under trial conditions,
a few species perform well in
environments dissimilar to those
of their natural habitats (e.g. 4.
podalyriifolia grows well in the
winter rainfall zones but occurs
naturally in summer rainfall
zones). Most, however, are site
specific and perform poorly if
conditions are not similar to those
of their native habitats. For exam-
ple, A. ampliceps, A. ma-
conochieana and A. stenophylla
which are naturally tolerant of
highly alkaline and/or saline soils,
have performed successfully on
similar soil types in Pakistan
where they are used as a source of
fuelwood (Marcar et al., 1991).
Similarly, the Mediterranean
climate and sandy soils of North
Africa are highly suited to A.
saligna and A. cyclops which

occur naturally in the same habi-
tat in south-west Western
Australia. These two species
have been successfully used in
North Africa where they are used
for windbreaks, fuelwood and
fodder production (El-Lakany
1987).

Recently in semi-arid regions
of sub-Saharan Africa the seeds
of some species of Acacia
(initially planted as a source of
fuelwood and windbreaks) have
created much interest as a source
of human food. Australian
Aboriginal people ate Acacia
seeds, ground into paste, as part
of their traditional diet (see
House and Harwood 1992).
Roasted Acacia seed flour is now
used as a gourmet flavouring in
Australian cuisine. In Maradi,
Niger, A. colei, A. cowleana sens.
lat, A. thomsonii (ms name) and
A. tumida, produced heavy seed
crops within two years of plant-
ing, even during years of lower
than average rainfall (Rinaudo et
al. 1995). Laboratory studies
indicate that the seeds have good
nutritional value and when
ground into flour can be readily
incorporated into local diets by
modifying local recipes
(Harwood 1994). An interna-
tional workshop, convened by the
Australian Tree Seed Centre,
reviewed the knowledge base of
Australian species of Acacia with
human food potential (House &
Harwood 1992). The success of
these sorts of programs is reliant
on a sound taxonomic knowledge



of the species concerned and to
this end research is currently in
progress by the authors.
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Systematics and phytogeography of
Australian species of Acacia: an overview

The purpose of this
article is to provide a
summary of current
knowledge concerning
the classification and
phytogeography of
Acacia, particularly
with respect to the
Australian component
of the genus. Most of
the information
presented in this
article has been
abstracted from
previous publications
by the author and
colleagues; these
papers provide
references to further
reading for those
wanting more detail
than is provided here.

by Bruce R Maslin

As currently defined Acacia is
a cosmopolitan genus of 1200-
1300 species occurring naturally
on all continents except Europe
and Antarctica. It is the largest
group of vascular plants in Aus-
tralia with about 950 species
presently recognised (Eucalyptus
has 700-800 species). This num-
ber will increase substantially
when the remaining new taxa
(principally  from  Western
Australia) are described and when
existing species (many of which
are currently very broadly
circumscribed) are more
intensively studied. A synoptic
treatment of the Australian
Acacia flora is currently being
prepared for the Flora of
Australia series (to be published
in 1996 or 1997) and this will
include descriptions, illustrations
(flowers, fruits and seeds) and
small distribution maps for each
species.

Classification and Phylogeny in
Acacia

The most generally accepted
classification of Acacia recog-
nises three large subgenera
within the group, namely, sub-
genus Acacia, subgenus Ac-
uleiferum and subgenus Phyl-
lodineae. Although this is a prac-
tical classification it is not
entirely satisfactory, as will be
discussed below.

Subgenus Acacia and sub-
genus Aculeiferum have pantrop-
ical distributions (see Ross 1981
for maps) and comprise 120-130
species and 180-190 species
respectively (Madsen 1990). A
synoptic discussion of the classi-
fication of these subgenera is
given in Maslin & Stirton (in
press). Within Australia sub-
genus Acacia and subgenus
Aculeiferum are principally con-
fined to the north of the continent
and are together represented by

State Number of species Table I:
Numbers of
i species of Acacia
Western Australia 560 recarded Jor
9 States and
Queensinnd 262 Territories of
New South Wales 219 Australia. These
numbers are
Northern Territory 168 based O’Ef the p
species (formally
South Australia 118 described and
: : currently in
Victoria 99 preparation) that
. . will appear in the
Aust. Capital Territory 22 Flora of dustralia
i treatment of the
Tasmania 19 genus.




less than 10 species (see Hnatiuk &
Maslin 1988 and Maslin & Pedley
1982).

Subgenus Phyllodineae is the
group which has undergone
extraordinary evolutionary diver-
sification within Australia and
which is such a conspicuous ele-
ment of the landscape (particularly
in arid and semi-arid areas). Less
than 20 species of subgenus Phyl-
lodineae occur naturally outside
Australia and these are found in the
Pacific (east to Hawaii), southeast
Asia (north to the Philippines) plus
' Madagascar and the Mascarene
Islands (see Pedley 1975). Cur-
rently the species of subgenus
Phyllodineae are arranged in seven
sections, following Pedley’s (1978)
classification: section dlatae (21
species), section Botrycephalae (42
species), section Juliflorae (235
species), section Lycopodiifoliae
(17 species), section Phyllodineae
(387 species), section Plurinerves
(212 species) and section Pulchel-
lae (27 species). Maslin & Stirton
(in press) provide a synoptic taxo-
nomic discussion of these sections
and maps of their distributions are
given in Hnatiuk & Maslin (1988).
Distributions of individual species
are given in Maslin & Pedley
(1982) but this information is now
somewhat out of date. Pedley’s
classification of the Australian
species is a practical scheme and is
certainly a good attempt at bring-
ing together the best aspects of
previous classifications (e.g. Ben-
tham 1864 and 1873, Vassal 1972).
However, the results of a recent
study by Brain & Maslin (in prep.)
suggest that major rearrangements
to this scheme may be needed.

The following (very simpli-
fied) key to Pedley’s sections
provides a convenient overview of
the main morphological characters
used to group Australian Acacias.
From this it will be seen that easily-
determined attributes of the inflo-

1 Leaves (mature plants) reduced to phyllodes or
scales, or absent

2 Flowers arranged in cylindrical spikes Section Juliflorae
2: Flowers arranged in globular or oblongoid

heads

3 Branchlets winged by decurrent phyllodes Section Alatae

3: Branchlets not winged

4 Phyllodes arranged in whorls Section Lycopodiifoliae

4: Phyllodes not in whorls

5 Phyllodes |-nerved per face (4-7 nerved
when terete or quadrangular)
3: Phyllodes more than l-nerved per face
(8 or more nerved when terete or
quadrangular)
1: Leaves all bipinnate
6 Heads arranged in elongated racemes

6: Heads on axillary peduncles (solitary to
clustered) or in very short racemes
7 Plants with prominent stipular spines (at
least when young) or with prickles
8 Trees or shrubs with stipular spines

8: Lianes with prickles on stems

Section Phyllodineae

Section Plurinerves

Section Botrycephalae

Subgenus Acacia
Subgenus Aculeiferum

7: Plants without prominent stipular spines,

prickles absent

Section Pulchellae

rescence and foliage are the basis
for grouping species.

To identify species within
these sections using the Flora of
Australia key, the user will some-
times need to use more ‘cryptic’
characters, such as the number of
flower parts, degree of fusion of
the sepals and details of phyllode
nervature: these characters can
normally be determined with the
use of a x10 hand lens. In some
cases certain pod or bark charac-
ters will also be important. There-
fore future collectors are advised
to note when the plant has 'Minni
Ritchi' bark and to attempt to col-
lect pods (even dehisced pod
valves that persist on the plant or
which have fallen on the ground:
although in the latter case, care
should be taken to ensure that the
pods collected do actually belong
to the plant from which the foliage
and flowers are taken). The need

to employ potentially difficult
characters in the Flora key is
unfortunate, however, in a group
the size of Acacia one cannot
easily arrive at reliable
identifications unless these sorts
of attributes are used. The
problem of identification will be
largely overcome when the
DELTA multi-access interactive
key becomes available (see
below). 4

In recent years there has
been considerable discussion
concerning the generic status of
Acacia. Evidence is now accu-
mulating which suggests that
subgenus Acacia could be
treated as a distinct genus (e.g.
Guinet 1969, Evans et al. 1977,
Pedley 1986, Brain 1987) sepa-
rate from subgenus Ac-
uleiferum and subgenus Phyl-
lodineae which are closely
related to one another (e.g.



Guinet 1990, Evans et al. 1977,
Pedley 1986, Chappill & Maslin
1995). Although Pedley (1986)
attributed generic rank to the three
subgenera, namely, dcacia (for
subgenus Acacia), Senegalia (for
subgenus  Aculeiferum) and
Racosperma  (for  subgenus
Phyllodineae), his approach has
not been widely adopted (see
Maslin 1989 and Chappill &
Maslin 1995, for discussion). The
adoption of Pedley’s proposal
would mean that 96 per cent of the
Australian dcacia flora would
require a name change to
Racosperma. In Asia, Africa and
the Americas about 200 species
would have to change to
Senegalia while the remaining
120-130 species in these same
regions would retain the name
Acacia. Nomenclatural changes of
this magnitude are very disruptive
and it is therefore important that
they are based on robust scientific
evidence if they are to be adopted
and if taxonomy is to retain its
credibility.

Phytogeography of Azacia

As discussed by Hnatiuk &
Maslin (1988) and Maslin & Ped-
ley (1988), and illustrated in Fig-
ure 1, the two principal centres of
species richness for Acacia in
Australia -are the southwest of
Western Australia and along the
Great Dividing Range south of the
Tropic of Capricorn in eastern
Australia. These areas of richness
are dominated by species of
sections  Phyllodineae and
Botrycephalae. The area of highest
species density is in Western
Australia along the boundary
separating the Arid Zone from the
more humid South West Botanical
Province where it will be seen that
in some cases there are more
species in a single 1° x 1.5° grid
cell than occur in the entire State
of Victoria.
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Figure [:

Isoflor map of the genus Acacia in Australia showing patterns of species richness. Numbers
indicate species recorded in each [° x |.5° grid; isoflor interval is 10). Although the number of
species recorded for Australia is now about 930 the basic geographic patterns depicted by this map
(which was based on 840 species) remain essentially unaltered. The map was originally published
by Maslin & Hnatiuk (1987) and again in Hnatiuk & Maslin (1988).

Secondary centres of richness
occur in northern and north-
eastern Australia, a number of the
rocky tablelands of the Arid Zone
and in western Victoria. [t is
species of section Juliflorae that
are primarily responsible for these
secondary centres of richness (see
isoflor map in Figure 7 of Hnatiuk
& Maslin, 1988). The sandy
deserts and riverine areas sepa-
rating the centres of richness were
shown to be very species poor
even though, in the deserts at
least, Acacia is a common element
of the landscape. In the study by
Hnatiuk & Maslin precipitation,
rather than . temperature, was
shown to be the more important
factor governing Acacia distri-
bution patterns on a national scale
(however, edaphic and geological
variables were not included in the
study).

Future Work

Despite recent studies of phy-
logeny and classification within
Acacia, many uncertainties
remain concerning the evolu-
tionary history of the genus and
deficiencies exist in the formal
hierarchical arrangement of its
species. Furthermore, notwith-
standing the forthcoming Flora of
Australia publication there will
remain a need to facilitate the
rapid, accurate identification of
Acacia species. For these reasons
my major priorities in the future
will include the following:

Classification. The develop-
ment of a new, comprehensive
classification for the Australian
Acacias is long overdue and has
both academic and applied rele-
vance. The scheme envisaged at
this stage will be along the lines
of Pryor & Johnson’s (1971) 4



Classification of the Eucalypts.
[dentification. A database of
descriptive and geographic infor-
mation  (incorporating  pho-
tographs, drawings and maps of
each species), giving users a
multi-access keying facility is
currently being constructed for the
Australian Acacia flora. This pro-
ject utilises the powerful DELTA
suite of programs which have
been developed by Mike Dallwitz
and colleagues at CSIRO Division
of Entomology, Canberra. It is
envisaged that this product will be
released on CD-ROM and is likely
to be of considerable value to the
many workers who need to
identify specimens of Acacia.
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LEAF TYPES aond LEAF STRUCTURAL TYPES
COMPOUND PALMATE and COMPOUND PINNATE

W

Palmate Bipalmate Tripaimate Palmate- pinnate
Pinnate Bipinnate Tripinnate Interrupted Paripinnate Imparipinnate

OTHER TYPES

7

Bifoliolate Bigeminate Tergeminate Ternately compound

Biternate Triternate Trifoliolate Unifoliolate

LEAF STRUCTURAL TYPES

=

Sporophyl! Storage Leal Tendrll




_ ARRANGEMENT
i Opposute .

Alternate Decussare Distichous Whorled Equitant Imbricote Fascicled

TRANSVERSE POSTURE

VW AN

Cernuous Flexuous Geniculale Incurved Recurved quo rose Undulote

LONGITUDINAL POSTURE

Conduplicate Geniculate Induplicate Involule Plicate

/5

Revolute Rolled Sinuate Straight Tortuous Valvate




SHAPES

/

Auriculiform Cordiform Falciform Hastiform Ligulate ’ Lyrale

Panduriform Peltiform Reniform Runcinate Sagittiform Spatulate

SYMMETRIC PLANE FIGURES
(Adapted from Taxon, 1962)
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; SHAPES

Botuliform Capitate Clavate Cochleate Conical Cotyliform

Croteriform Cymbiform Discoid Oolabriform Falcate Flabelliform
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Napiform MNodiform Obconic
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Fusiform Lenticular Lingulate

Patelliform Pisiform Pyriform Rectangular Spiral Stellate
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) 3
Aculeate Ciliate

)

Dentate Denticulate Divided Double-serrate Entire

2

Incised Locerale Laciniale

Pinnalitid

Flgure 5.5 Margins.
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MARGINS

Cleft Crenale Crenulale Crispate

f;’

a

Palmatifid

Revolute Serrale Serrulate Sinuate Undulate

Incised. Margins sharply and deeply cut, usually jaggedly.
Involute. Margins rolled inward.

Lacerate. Margins irregularly cut, appearing torn.

Laciniate. Margins cut into ribbonlike segments.

Lobed. Large, round-toothed, cut $—% distance to midrib.
Palmatifid. Cut palmately.

Parted. Indentations or incisions cut #-1 distance to midrib.
Pinnatifid. Cut pinnately.

Repand. Sinuate with indentations less thant ry distance to midrib or midvein.
Retrorsely Crenate. Rounded teeth directed toward base.
Retrorsely Serrate. Sharp or pointed teeth directed toward base.






VENATION

Dichotomous Palmaotely netted Pinnately netted Penni-parallel  Reticulate Parallel

SURFACE
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Echinate Farinaceous Glandular

4

Romentaceous Resinous Scobrous Spiculate Tuberculate

VESTITURE 2

Puberulent Sericeous

i

Velutinous Villous




TRICHOMES

ﬂ g Barrel-shaped

Unicellular Unclnate Clavate Moniliform Cylindrical

Multicellular Barbed Falcate Conical Papillate
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T-shaped
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Duration:
Annual

ephemaral

summet

winber
Biennial

Ferennial

ﬁubshrub

Shrub

Tree
Vine, liana

Size:

Adjectives

Dbh

HARI

living one year ar lecs

germinating., flowsaring & fruiting 1n a
shart period, as most desert herbs

germinatiniy in spring or early summer;
flowering % #fruiting in late summer or

early autuwin

germinating nsually 1n late auvtumn;
flowering & fruiting in early spring

living two years, usually flowering 1n
secund year

living more than two years; trulting
more than once

a plant wnich 1e non-woody or
the base onlw, the abovae grouna stens
usually beilng epheroeral

a small, wusually sparsely branched woody
shrub £ 1 m hiagh

a woody plant uvusually < & m high % many-
branched without a distinct main stem
except at ground level ?

a woody plant uswally > 3 m high % with
an unbrariched lcwer stem

an elongate, wealk-stemmed, often
climbing annual ar perennial

2.9. gigantic, giant, large, medium,
emall , reduced, minute dwarf, tall,
short, etc.

eg < 5 m high, %15 m high, » 13 m high,
ete. '

2g 5 m dbh, etc.



Adjectives relating to habit:

arborescent tree—like, applied to non-woody plants
attaining tree heilght

ascendlng arched upwards in thie lower pacrt &
becoming erect in the upper part

caespl tose growing densely in tufts, as in grasses
clambering forming a mat or canopy over the

undergrowlth, often without the aid o+
tendrile or twining stems

CEEepLng trailyng horizontall y along the ground
taking root mostly throughout 1te length

decumbent spreading horizontally with tihe aps=y
arowing upwards

dichctomous divided almo=t caqual v into Lwo partls,

o bmd

divas toato With emanches wiool o Spreadt b
Srrecs upright, perpendlcoed ar
fastigiale with branches erecl & moare o JEss

apprecseed, aszs in "Foplar®

+ruticose shrubby, or shrus-like
genicul ate bent, like a knee
i
spreading standing outward or horizontally
procumbent trailing or spreading along the ground

bhut not rooting at the nodes

praostrate lying flat on the ground
rhizomatous with creeping stems, uwsually below the

ground, which branch into rootszs

soboliferous bearing or producing shoats frem the
ground, clump-{forming, usually applied
to shrubs or =mall trees

stoloniferous with stems that bend to the ground %
take root giving rise to a new plant at
its tip

sutrfruticose producing leaty % +lowering shoots
each year from a woody underground
rootstock

twining growing in convalutions about a support,
often with tihe aid of tendrils

k)
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PRONUNCIATION OF BOTANICAL NAMES

Botanists, at least English-speaking botanists, who have expressed

themselves on the matter of pronunciation seem to agree generally that for our

purposes it is probably best to use the English sounds for vowels and consonants,

wnile following the rules of classical Latin for accenting.

a grave accent (N) denotes a long vowel and an acute accent (~) a short wvowel.

SPECIFIC EPITHETS INDEX

ab-scén~-di-tus ...... 72 a-pa-ri-ne .......... 68
a-ca-di-én-sis ...... 66 &£-po-dus ............ 69
RCBY: v vn i swnanm 58  a-qué-ti-cus ........ b4
a-ci-cu-li-ris ...... 62 a-qui-1d-ni-us ...... 6¢
B~CTiS ssesicisncoana 69 a-ra-bi-cus ...vuru.n 66
ae-gyp-ti-a-cus ..... 66 ar-bo-rés-cens ...... 67
A=B=TE=US +vrevroonns 65 a-re-na-ri-us ...... . 67
ae-sti-va-lis ....... 68 a-re-ni-co-la ....... 67
ae-sti-vus .......... 68 ar-gén-te-us ........ 65
aet-nde-US ....e.ee... 54 ar-gen-ti-nus ....... 66
af-fi-nis ....... veee 59 ar-gy-re-us ....... .. 65
a-fri-ca-nus ........ 66 a-ris-ta-tus ........ 69
A-gTrES=ti8 wiwvs avews 67 aAr-mo-Ta—Ci=23 +eoee.. 68
a-la-ba-mén-sis ..... 64 a-ro-mA-ti-cus ...... 65
BT cemmsmmsecn 69 ar-ven-sis .......... 67
al-bés-cens .....se.. 65 a25-cEn—densS ...ee.... 67
El=bi=cans « v swies 65 a-si-a-ti-cus ....... 66
E1-bi-dus ...ienenen. 65 a~ta-MAS—CO sevsvvssnn 68
al-bo~lu-tés-cens ... 65 at-lan-ti-cus ...... . 66
él-bus SRR RS DD a—tro-—pur—pa—rg—us o 65
a-lép-pi-cus ........ 66 a-tro-ru-bemns ....... 05
al-leg-he-ni-én-sis.. 66 a—tro—vg—o—la—ce-us.. 65
al~pés—tris .ceecanss 66 a-tro-vi-rens ....... 65
AY=pi-BUS . iwsessse . 66 au-ran-ti-a-cus ..... 65
al=si-ne yieesss ceass 6B AU-TE-US ..iiereieanas 65
al-sd-des ...... eeses 67 aus-tra-li-én-sis ... 66
*3l-ta-ma-ha ..eeenn.. 66 aus—tra-1is ......... 66
al-ti-cau-lis ....... 61 aus-tri-a-cus ....... 66
al-tis-Si-mus <...... 68 aus-tri-nus ......... 66
BI-E08 socissnavineis 61l aus-tro- ca-ro-li-
*a-mi-bi-1is .eveevene 69  ni-3-nUS ...eeeeen. 66
am-bi-gu-us ......... 74 aus-tro-mon-ta-nus .. 67
2-me-ri-ciA-nus ...... 66 au-tum-na-lis ....... 68
L eo. 68 ax—il1-13-ris ........ 69
B~MOB-NIUS +vevvevanns 69 a-ze-da-rach .veeee.. 68
a-mo-mum ....... veses 68 a-2U-TE-US vvrevenens 65
am-phi-bi-us ........ 67 ba-by-lé-ni-cus ..... 66
8-Mu-T€N=S1S + rveees 66 bac-ca=tus ......... . 69
2-na-gal-li-de-a .... 68 ba-lan-sae .......... 58
2-na-nids-sa .....:.... 68 bar-ba-dén-sis ...... 66
AM=CEPS casenorsss ... 69 bar-ba-tus ..... Y e 69
AN~gli-CUS +.vvvununn 69 ba-ta=toS «...... v... 68
f““gus—té-tus ....... 68 ba-va-ri-cus ........ 06
AW=NU-US s 0veerarernn. 69 *beck-wi-thae ........ 59
AN0-MA~1UE wevrenens 69 ben-z0-1in .eicevan... 68

*Common usage

ber-mu-dén~-se ........
*bi-co=lor ............
bi-én-nis ....... e
bi-f10-TUS ..vvveunnnn
bi-fo-li-a-tus .......
bla-ke—i +vvinnnernnnn
bo-na-ri-in-sis ......
bo-re-2-1is .....v.u..
bos-ci-2-nus .........
brac—te—0-SUS ........
bra-si~li-én-sis .....
bre-vi-bar-bis .......
bre-vi-cau-da-tus ....
bre-vi-pi-1is ........
BEB-VES v wnuravserscarss o
bre-vi-sty-lus .......
brun—gés—cens ........
bul-bi-fe-rus ........
bur-ma-ni-cus ........
bur-sa-pas-to-ris ....
ca=dU~CuS ...ssivasoas
cae-Tu-lés-cens ......
cae-TuU-le—us .........
cae-si-us iianmsanesees
caes-pi-to-Sus «e.vses
ca-la-min-tha ........
cal-ca-Ta=tus ........
Cal=CA-Te-US +ovavevns
cal-ce-0-1uS ...eunuen
ca-li-for-ni-cus .....
cam-pa-nu-la-tus ....

CAm-DPEE—LTLS seevaarnn
ca-na-ri-én-sis ......
ca-na-dén—sis ........
can-di-cans ...eecc...
can=-di=dus ..eeseenoa.
Ca-NES—CENS ..vevsnnan
can-na-bi-nus ........
can-ta-bri-gi-én-sis..
Ca-pPen—SiS -useaveaaan
ca-pil-la-ce-us ......
Ca=pi-tA—tUS +vvennnas
car-di-a-nus .........
car-di-na-lis ........
ca-Tti-bae-us .........

In the following index
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CAT-NE-US ..eeseens R -
ca-ro-li-nae- sep-
ten-tri~o-na-lis .... 66
ca-ro-li-nén-sis ..... 66
ca-ro-li-ni-a-nus .... 66
ca-ro-li-nus .....cees 66
CASTO=TA, vowmes e ines 69
car-tha-gén-sis ...... 66
CAS—CA—NE—US wvonresns 65
Ca=-tdl-pa ..eeerecones 69
ca-taw-bi-én-sis ..... 66
ca-tha=y—a-1Us ....... 66
cau=dA~CUS «c.ceeveacas 70
CEB=PA crssnnsnssnnsnan 69
ce-ti-fe-ra v..ecevann 74
CET-NU-US +evoenrnnncs 70
cey-lid-ni-cus ........ 67
cha-maé-drys ......... 69
che-ro-ke-én-sis ..... 66
ehi=18n=818 e smwmnwe 66
chi-nén-sis +.evcevnns 66
chlo-rdan-thus ........ 73
chlo-ro-cdr-pus ...... 74
ei=li-3-tus s iwevvnin 70
ci-né-re-us ....e0000- 65
cin-na-mé-me-us ..... . 65
cis-at-ldn-ti-cus .... 66
clan-des-ti-nus ...... 70
cla-vel-la-tus ....... 70
coc~ci-ne-us ......... 65
*00-1le-38€ ...esccenssns 59
col=li=co~la ..ovesuss 67
col=1i-nus ..icceeennn 67
co-lum-bi-a-nus ...... 66
CO~TRO=EUS o oiv ol 50 va 570 70
COM—PAC—tUS 2avavnannn 76
cdn-co-1or ......n0..n 70
con-vél-vu-lus ....... 69
COT=NU-TUS «osvsannens 65
COr—S1i-CUS ecvevenncns 66
COS=CA~LUS coeccscsass 70
CO=EU=La opmnhin s g 69
oh - Hotar o IR s 69
CTO=CE—US sevvsvsnscans 65
cru-&n—-tus ..... A — 65
CTUS—LA—CE~US .svvvnsos 64
cu-bén-sis .......00.0. 66
cu—-clU-ba=lus ......... 69
cu-cul-la-ri-a ....... 69
cu-mu-li-co-1la ....... 67
CU=TIE=A~CUS +secaornns 70
cu-ras—-sa-vi-cus ..... 66
*cOt=ler—-1 ...vceecnnnn 58
CY=3-TE~US «eesnunsans 65

*Common usage

cy-pa—ris-si—as ...... 69
cy-per-i-nus ......... 73
da-sy-std-chys ....... 70
de-al-baA-CUS .v.vvnans 65
dé-bi-1is +.eevvcanans 70
de-ca-pe-ta-lus ...... 62
de-cem-10-bus ........ 62
de-c{-du-us .......... 70
de-cim=bens «..veeuo-. 67
de-cUr-rens ..ceeveean. 70
de—fleX—US vuivevenenn. 76
de-MEr=SuUS ..evevenn., 67
dEN=S5SUS vevvrononennns 70
den—ta—tus ..eeececans 70
de-pau-pe-ra-tus ..... 68
de-sic-ca-tus ........ 70
di-cho-to-mus ........ 67
di-dy-mus ............ 70
ALEEAT—LE +wivvs wa sme 70
di-gi-ta-1is ' ......... 64
di-la-ta-tus ....... .. 68
di-0-1-CUS iieiiavanan 70
di-phyl-lus .......... 62
dis-co=10T cvcvviannnn 70
do-min-gen-sis ....e.. 66
dra-con~Ci-um ........ 69
dU-MO=SUS +vvevennnnnn 70
e-bUr-ne-us ....... ... 65
e=Chi-Na=tus ..eeeseas 70
e-chi-nél-lus ........ 64
e-la-ti-ne .e.icceecans 69
e=1la-Ti=0T vvevnnrenns 65
€=13a-LUS +vvevnvrnnans 68
€-1e-Lans ...eveveeans 58
€=107deS ...veennannn. 67
en-ne-a-phyl-lus ..... 62
e-pe-ti-o-la-tus ..... 70
e-pi-hy-drus ......... 67
e—réc—tug ............ 67
e-ri-co~i-des ........ 70
EU-TO0-DPEE=US «vvvvnnnsa 66
EU-TY—CAT=PUS ..... con 12
ex~al-bi-dus ......... 65
ex-al-ta-tus «...ee.es 68
EX=1=gU~US s cvsvmsnns 68
EX-DAN=SUS .vvevnenans 67
*fa-ber-1 veeeeeneeninn 58
fa-ri-no-sus ......... 70
fas-ci-cu-la-tus ..... 70
fas-ti-gi-a-tus ...... 67
fer-ru-gi-ne-us ...... 65
fer-ti-11s ..ivevevess 70
f1-14-cll-mis +.ovvnnes 70
fi1-11-£f0-14~uS ..uu.n. 72

fis-tu-1d-sus ....... 70
fla-bel-la-tus ...... 70
fla-vés-cens ........ 64
fla-vi-du-lus ....... 65
fla-vi-dus .......... 65
fla-vo-vi-rens ...... 65
EIa-ais sessssiss anen 65
Flex-i=1is cusvsanios 65
flex-u-0-sus ........ 70
flo-ren-ti-nus ...... 66
flo-ri-bdin-dus ...... 64
flo-ri-di-nus ....... £
flo-ri-dus .......... =5
flu—1i-tans ...eeeve.. 70
flu-vi-a-ti-lis ..... 64

Eoe=~Ei=diis .wwuwwnmnes 70
fo-1i-0-sus ....ounnn 65
fon-ti-na-lis ....... S
fron-do-sus ......... T
fru-ti-co-sus ....... 70
FUl=pi=dis «wavennins 65
PUL-VHE o wwvvweumins 65
fun-go-sus .......... 70
fur-ca-tus .......... 67
fus—Cca-tus .......c.. 70
gal-li-cus .......... 66
ge-ne-ra-1is ........ 70
ge-ni-cu-la-tus ..... 70
ger-ma-ni-cus ....... 66
gi-gan-te-us ,....... 64
gi-le-a-dén-sis ..... 66
gi-tha-go ..... 5 s 69
g2la-ber .....eevennunn 70
glau-cés-cens ....... 65
Blau~Cus .oeeeeeonnns 2
gos—sy-pi-nus ....... o
ETA@=CUS +vvvvunennnn 66
gra=cl=11s ... sromwes 70
gran-dis ............ 68
*gra-y-i ........ swmae: TH
BYEER-EA~UE «vuommna 70
*erimanded Lovawsmens 58
EYI-HE-UT orwnsmrensne 65

groen-lan-di-cus .... 66
gua-da-lu-pén-sis ... 66

gy-nan-dra ..eeceenen 72
ha-le-pén-sis ....... 66
ha-li-ca-ca-bum ..... 69
has-pan ..... RO 69

he-li-an—-tho-i-des .. 65
he-li-o-scé-pi-a .... 69

hel-vé-ti-cus ....... 66
he€l-vo-1us .ovvuvenn. 65
he-pa-ti-cus .e.v.... 65
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hep-ta-pé-ta-lus .... 62
he-te-ro-ph¥l-lus ... 70
hex—3-go=TNUS «.ssssss 62
hi-e-ma-11is ...eeeann 68
hir—sG-tusS .s.ceesecres 58
his-pé-ni-cus «...... 66
hit-mi=-11s .civesnwasas 68
hy—a—cin—thi—nus Rl
hy-bri-dus «eceeeesnn 70
*hy-dro-pi-per ....... 69
hy—PO-g&=US +.us-usns 67
hysS—triX .coeeenncann 70
f=daB~us ussiveseine 67
{1-1i-no-én-sis ..... 67
im-bri-ca-tus ....-.. 70
{N=CA-TIUS & esnex semwe B5
in-car-na~tus ....s.. 65
10—-di-CUE csvssseseea 67
in-fla-tuS eeeeecoees 70
in=0-d0-TUS +.sessvas 70
in-ter-me-di-us ..... 68
in-ty-bus ...... . . 69
in-un-da-tus ........ 67
in-vi-sus ......... e 70
is-lan-di-cus ....... 67
i-ta-li-cus ...even.. 67
J8-13-DP2 +ivenencncns 69
ja-ma-i-cén-sis «.... 67
JU-BO-SUS .evcvronscs 67
ju-li-bris-sin .....- 69
ka=11i .....ne. cnemens 69
1a-bris=Ca ceevevennn 69
la-clOs-tris soeevvnnn 67
lae-vi-ga-tus ....... 70
188-ViS vevvvnrnnn I )
lan-cas-tri-én-sis .. 67
1a-no-sus ...ieenenn. 70
lap-pa ..... ARSI 69
la-ti-fo-li-us ...... 77
lax-us ..... 8 s L 70
leu-can-the-mum ..... 69
li-ne-a~ris ......... 70
li-tho-phi-lus ...... 68
lit-to-ra-lis ....... 68
li‘“}-dus ...... scvisis B
lu-co~rum ........... 68
lu-do-vi-ci-a-nus ... 67
lu-pu-lus ....,.. cern 69
UEPLEAUE Lamaese i 65
l”‘t§'0~lus ......... 65
UmLeH<CONE .owuviinn 65
g T T, 65
i - 69
Y=o-ni~{ .,......... 58

1y-Ta-tUS +eveuvanns oui JO
ma—CuU=13-tUS +evuensas 70
MAZ—TIUS +evsosensronas 68
R 1o 68
Ma-Ti=3-NUS «vvuvvnnas 67
ma-ri-lan-di-cus ..... 67
ma-T{-t1-musS ..v.eonnn 68
mar-ti-ni-cén-sis .... 67
mé-ys ................ 69
me-1a-no-CcAT-pus +.... 59
me-ri-di-o-na-1is .... 66
meX—i—C3A-NUS svesasas - B7
mi-cro-cé-pha-lus .... 72
mi—nor ........... sese B8
WMI=NUE v dasassiwsns 68
Mi-NO=tUS sievacenanes 68
mis-sis-sip-pi-én-sis. 67
mi-tre-0-1a ..eveivans . 69
mOT=198 wopwass e i icesn 70
mOLl-1U-80 esevvuvnncnes 69
MO-NAN=thOS +veveveeas 61
mon-spe-li-én-sis .... 67
MON-t3-NUS ..eoes wesnie 68
mon-ti-co-1a ....c0.-- 68
mul-ti-for-mis ....... 74
MU~T1i-CA=tUS .veueasas 70
NA-TIUS seeaenes e 68
ni—pus ......... senaas 69
NA=LANS vvuvevronnnnns 70
ne-a-po-li-ta-nus .... 67
ne-er—lan-di-cus ..... 67
ne=-gin-do «..eeea-as .. 69
DNe=TNO~TO=SUS & rvsevsnss 68
NE-0-83E-US «rervrerss 67
n}—ger ............... 58
HI<LERE wamvnwenes 1 ¢
ni—ve—us ............. 65
NO=dO=SUS +vuvvnanennnn 70
nor-ma-lis ...... ceeaa 70
NOT=Ve—gi—CUS .s1uvauss 67
no-vae-an-gli-ae ..... 67
no-ve-bo-ra-cén-sis .. 67
no-vem-nér-vis ....... 62
NU=d2—tUS .vevavren e 0
oc-ci-den-ta-1is ..... 66
o-chro=1elu=Cus ......- 65
oc-tan-drus ..... . . 62
0c=to—fl0~TUS .vevuuan 62
0-do=TA=tUS +evnvrenn- 70
o-gle-thor-pén-sis ... 67
o-hi-en-sis ..vveveens 67
T - R 68
o-ri-en-ta-l1is ....... 66
pa-lu-do-5UB +.eveeuns 68

Pa-lus—tris ......... 68
Par-vu-lus .......... 68
PA~EBUE o vwnivie owwnms 67
PAuX—L1-dUS v vnsumen 68
pén=du~-1us ...ceseees 70
pen-syl-va-ni-cus ... §7
pen-ta-phyl-lus ..... 62
Pe-Te€n-NisS .......... 70
per-pu-sil-lus ...... 68
pe-ti-o-ld-ris ...... 59
pe-ti-o-la-tus ...... 70
phél-los ..:.-n. R |
phi-la-dél-phi-cus .. 67
pli-cd~tu-lus ....... 70
plu-ma-ri-us ........ 64
po-l6-ni~cus ........ 67
por-phy-re-us ....... 65
po-ré-phi-lum ..... .. 68
prae-al-tus ......... 68
PTa€—COX +erunsennsnn 70
pra-si—nus ........ .« 66
pra—tén-sis ......... 68
pri-:e—ae .......... - 59
pri-ce-a-na ....... .. 59
PrO=Ce=TUS .uocnevess . 68
PIG-CUmbENnsS ........ 67
PTOS—tTa—tuUS .eeaeaas 70
pro-vin-ci-a-lis .... 67
peylelwtm o onsacais 69
pu~bens ..... R 70
PU-ME~1US secrenvsonas 68
PUNC-LtEA~TUS .evareoas 70
pu-ni-ce-us ......... 66
DUT-PU-TAS—Cens ...-. 66
pur-pir-e-us ..... ... 66
pur-shi-3-na ........ 59
pu—s{l—lus .......... 68
qua-dri-fo-li-us .... 62
qua-mo-clit ......... 69
quin-que-fo-li-us ... 62
ra-di-3-tus ......... 70
TA-MO~SUS +vavnsacnnn 67
Te=Cr=vus ...eceeaes 70
PE~dUCENE s cossuene 68
re-gu-la-ris ....... .70
FE-PERE wueww warmmnmnion 67
o )0 ok =00 1~ SRR 67
re-ti-cu-la-tus ..... 70
rgoé-as ............. 69
pi=gi=dusd « weeamaneas 70
ri-pa-ri-us ......... 68
ri-vu-la-tis ...000. 68
To—a-nén—-sis ........ 59
TO-bUS=tUS suceeasone 68
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TO“SE~UT onw roesssisas 64
TOS=CTA-LUS ,s1eeussn- . 64
ro-su—la-tus .....cc.. 71
ro—-tun~di-fé-1i-us ... 59
Tu=bEl-1us +sscncseree 66
TU-DENS +vvveeueneanns 66
Tu-bi-g1-no-sUS ...... 66
Tu-de-ra=11s .--...aen 68
ru-fid-u-lus ......... 66
POEUE e sovrmmismmmnian 66
TU—-BO~8US weewsssmseus 71
ru-pas—tris iisvevenes 68
sa-bu-10-SUS .....unnn 68
sa-li-ci-nus ...eeeennn 73
sal—gu—én—se ......... 68
SE—CI=VUS «auiwssiaai 68
sax-a-ti-1is .eceecouan 68
sax=f-co=la ...ceniean 64
SCAShEI uam i 41 8
SCAT~dENS ceaveaacens 67
SCA~PO~SUS &« adsss s 7

se-bi-fe-Tus ......... 71
se—ge—-ta-1is ..c..vuean 68
sé—nejga ............. 69
sez—-si-bi-1lis ........ 64
sep—tem-1o-bus ....... 62
sep-ten—-tri-o-na-lis.. 66
Se=-Ti-CE=US +evvnennns 71
58=10-ti-NUS +oveeanns 71l
ser-pen-ta-ri-a ...... 69

Vowels.
1.

2. Final es sounds like the English word "ease':
3. Y is always a vowel with the quality of i:
4.

1

W
. = s s

SE=EG=BUS =i s sopeneon 71
sex—Qn—guwla—ris ..... 62
si-bi-ri-cus ......... 67
si-li-co-la ....ccoeu-n 68
s;l-vé—ti—cus ........ 68
SIn~plex s.ocaiwasavaes 58
81-nen=sis ..eveeeeses 67
so-bo-li-fe-rus ...... 67
sol-sti-ti-a-lis ..... 68
Spe-ci-0-sus ......... 71
spec-ta-bi-lis ....... 71
Spi=ni=fer ..eeseses .
SQUAT=TO=SUS +uesassns 71
SEANS wvvvnenunnananns 71
S o L [ - S T
sti—pi—t%—tus ........ 71
sto-lo-ni-fe-rus ..... 67
SETA-Mi-Ne-US +veueans 65
SUL=CA=TUS cvvuvevonns 71
syl-ves—tris ceiecenns 63
SY-T1-3—CUS «vovovanne 67
ta-pro-ba-ni-cus ..... 67
te=nal=lus . .usess e 71
ten-nes-se—én-sis .... 067
P 71
Ler-TeS=CTLS +eceee-ns 68
te=tra=hit c.eanvesans 69
te-tra-phyl-lus ...... 62
LEX=2=TIUS +evevsossans 67
teX—6n—SiS .everrans .. 67

thap=SUS «oveerresns 67
tinc-to-ri-us ...... 71
EOL~CUS ,aevsonaiens 71
tri-a-cian-thos ..... 62
tri-an-gu-la-ris ... 62
tri-vi-a-lis ....... 71
EXUN=CA—TUS .+« «vnn 71
tu-be—ro-sus ....... 71
UM~-bTO—SUS sevvannn- 68
un-ci-na-tus .... T Y
u-ni-flo-rus ....... 61
ve-lu~ti-aus ....... 65
ven-tri-co-sus ..... 71
ver-na-1is ......... 68
VET=TIUS v vvvvnreanss 68
ver-si-co-=10r ...... 71
vi-ne-a~-1is +ee..-.. 68
vi-0-1l3-ce-us ...... 66
vi-o-las-cens «veeos 64
3 Lo o= o - G, 66
vi-rés—cens ...-..... 66
vir-gi-ni-a-nus .... 64
vir-gi-ni-cus ...... 65
vir"gi—ni-én—sis vuw BT
vi-ri-dés-cens ..... 66
Vi-Ti=dis ceveevons . 66
vi-tel-li-nus ...... 66
vo-lu-bi-1is ....... 67
VUl-83a-TiS soecvonns 71
zet-lan-di-cus ..... 67
zey-la-ni-cus ...... 67

Final vowels have the long sound (alsine, al-si-nee), except final a,

which has the sound of an unstressed "ah" (verna, vermah).

separately.
fi-li-fo-1li=-ah.

The first of the two has the short sound:

alsodes, al-so-deez.
diphyllus, di-fil-lus.
Two vowels togecher that do not form a dipthong, are always sounded

filifolia,

It should be noted that this rule does mot hold

for words transcribed from the Greek, e.g., the e in AchillZa
is long because it is a contraction of the Greek diphthong =1,
A diphthong is treatad as a long vowel wherever it occurs, even
if transcribed by a single letter.

Diphthongs.*
. ae and oce have the sound of long e in "me":

ree—as.

au sounds like au in "caudal” or aw in "awful":
el usually becomes i, and is like English long
eu sounds like u in "neuter,” or "neurology":
Diphthongs are always classed as long vowels.

laevis, lee-vis; rhoeas,

caudatus, caw-da-tus.
i, in "kite.
eurycarpus, u-ri-car-pus.




COLLECTIONS OF THE WESTERN AUSTRALIAN HERBARIUM

Arrangement

According to Engler and Prantl, Die Naturlichen
Pflanzenfamilien (1889-1899) as modified in Engler,
Syllabus der Pflanzenfamilien, edn 7 (1912).

Some families have been divided to accord with modern
botanical thought.

Specimens:
Label data: Name of taxon
Notes on plant
Habitat
Locality including Latitude and Longitude
Collector, collector”s number, date

The specimens provide an indication of the
geographical distribution of the taxon and its
morphological variation.

Determinavit slips: “determinavit® means "he has
identified it”“; the slips are used by a person, often an
authority on the taxonomy of the group, who has
critically identified the collection.

Types

The type is the element to which the name of a taxon
is permanently attached.

Holotype: One specimen designated by the author
(essential after 1958).

Isotype: A duplicate of a holotype

Syntype: One of two or more specimens that was cited as
type (legitimate before 1958).

Lectotype: A specimen selected as type when no holotype
was designated.

Neotype: A specimen selected as type if the designated
type (or types) is missing.
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CRITERIA WHICH HAVE BKEN USED IN ATTEMPTS TO DEMINE THE SPRCIES

1. Museum critcria
(a) Among members of cne species, there is normally a limited and
continuous variation in characters of structure and pigmentadon,
whereas a discontinuity in one or both these respects will normally show
itself when members of two different species are compared.

(b) A species has normally a limited and continuous arca of natural
distribution, rarely coinciding cxactly with thac of any other species.

2. Ecological criteria

(c) Between members of different spedies, there are normally differ-

ences of habits and behaviour, not bridged by transitional forms.
(d) It is very rare to find, in nature, matings between members of

different specics.

3. Pky::aiagxca!'mrm'or:

(¢) Within a spedies, there is normally the same kind of limited and
continuous variation in physiological and biochemical characters as
there is in structural ones, and the same type of unbridged gap when
members of two different species are compared.

4. Genetical criteria

(f) Sexual crossings berween members of one species are normally
fully fertile, giving offspring with characters of the same specics and
themselves fully fertile, whereas interspecific crosses usually yicld
infertile offspring or none at all.

(g) Between members of two differsnt species there are normally
differences in large numbers of hereditary factors (genes), usually
accompanied by complex chromosomal differences (inversions, trans-
locations, reduplications, etc.); intraspecific variation generally involves
far fewer factors, and only simple chromosomal changes (if any) are
found in it.

5. Palasontological criterion
. (h) A species has a limited and continuous range in time.



-

DIFFERENT KINDS OF CLASSIFICATION

[ TAXA |

[ TAXONOMIC CHARACTERS |

LA

&
Use of habit and Use of one or Use of as many Use of as many
importance to man a few selected characters as characters as
as characters characters to possible to possible plus
| group taxa group taxa phylogenetic
(evolutionary)
l interpretation
Artificiel Mechanical Natural Phylogenetic
Classifications Classifications| |[Classifications| [Classifications

Diagram illustrating the use of the type concept.

A and C represent the types of bypothetical species, the circles
su:ound lhc:‘p indicating the range of variation found in subsequently
dlsoo_vcrcd individuals, Unknown plant B can be shown by extra-
polation to be nearer A than C.




Classifieation of Plante®* Through the Level of Class

Subkingdom 1.
Division 1.

Class 1.

Division 2.
Class 1.

Sabkingdom 1I.

Division 1A.
Class 1.

Division 1B.
Class 1.

Division 1C.
Class 1.

Division 1D.
Class 1.

Class 2.

Class 3.

Division 1E.
Class 1.

Class 2.

Division 1F.
Class 1.

Division 2.

Class 1.

Division 3.
Class 1.
Class 2.

Division 4.
Class 1.
Class 2.
Claes 3.

Division 5.
Class 1.

Prokaryola®

Cysnophycophyta®
Myxophycese (Blue-green
algae)

Schizomycota
Schizomyceles (Bacteria)

Chlorotn

Chlorophycophyta®
Chlorophyceae (Green algae)

Euglenophycophyta®
Euglenophyceae (Euglenoide)

Phaeophycophyta®
Phacophyceae (Brown algae)

Chrysophycophyta®

Xanthophyceae (Yellow-green
algae)

Chryeophyceae (Golden-brown
algae)

Bacillariophyceae (Diatoms)

Pyrrophycophyta?

Cryptophyceae
(Cryptomonads)

Dinophyceae (Dinoflagellates)

Rhodophycophyta?
Rhodophyceae (Red algae)

Charophyta -
Cliarophyceae (Stoneworts)

Hepatophytac

Hepatopsida (Liverworts)

Antbocerotopsida (Horned
liverworte)

Bryophyta¢

Sphagnopsida (Peat mosses)

Andreaeopsida (Rock mosses)

Mnionopsida (True or common
mosses)

Psilophytad
Psilopsida (Whisk ferns)

Division 6.
Class 1.

Clase 2.

Division 7.
Class 1.
Division 8.
Class 1.

Class 2

Division 9.
Class 1.
Class 2.

Class 3.

Division 10.
Class 1.

Division 11.
Clase 1.
Class 2.

Division 12.
Class 1.

Division 13.
Class 1.

Subkingdom III.

Division 1A.
Class 1.
Class 2.

Division 1B.
Class 1.

Division 1C.
Class 1.

Divieion 1D.
Class 1.

Division 1E.
Class 1.

Microphyllophytad

Aglossopsida (Eligulate
Jvcopods)

Glossopsida (Ligulate
lycopods)

Arthrophytat
Arthropsida {Arthrophytes)

Pterophytad

Eusporangiopsida
(Eusporangiate ferns)

Leptosporangiopsida
(Leptosporangiate ferns)

Cycadophytac

Cycadopsida (Cycads)

Pieridospermopsida (Seced
ferns)

Cycadeoidopsida (Cycadeoids)

Cinkgophytac
Ginkgopsida (Ginkgo and
precursors)

Conilerophyta®
Coniferopsida (Conifers)
Taxopsida (Taxads)

Cnelophyta®
Gnetopsida (Gnetum, Ephedra,
W elwitschia)

Anthophytaf
Angiospermae (Flowering
plants)

Mycota

Myxomycota®

Myxomyceles (Slime molds)

Acrasiomycetes (Cellular
slime molds)

Phycomycota?
Phycomycetes (Algalike fungi)

Ascomycota? \
Ascomyceles (Sac fungi)

Basidiomycota#
Basidiomycetes (Club fungi)

Deuteromycota?
Deuteromycetes (Imperfect
{fungi}
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kingdom
subkingdom

division

class

subclass

order

suborder

family
subfamily

tribe

subtribe
genus
subgenus

section

Bpecies

subspecies

variety

NAME ENDING

-gles

~inese

-aceae

—oideae

=eae

~ineae

(ssp.)

(ver.)

form (f.)

subspecies — a morphologically ard geographically distinct race, i.e. a regional facies

yariety — morphologically distinct population of restricted distributibn, i.e. & local facies

often used for variations whose precise nature is not understood

form - a sporadic variant distinguished by a single or very few characters without

THE 'DANDELION'

a distinct distribution

Plantsge
Chlorota

Anthophyta

Angiospermae

Dicotyledonidese

Asterales
Asterineae

Asteraceae

Cichorioideae |

Cichorioidecae

Crepidinae
Taraxacum

Yulgaria

officinale




PLACENTATION
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FRUIT TYPES

DRY INDEHISCENT FRUIT TYPES
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The Structure of Flowers
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THE FLOWER

HYPOGYNOUS PERIGYNOUS

OVARY INFERIOR

PETALS FUSED

PETALS FREE



Diagram of a flower and its
parts.

Recepucie//:
Pedicel

Polien grain
Diagram of lertilization. The
polien grain. landing on the
clicma’ grows down through =~ ¢ Stigma
the stvle o the ovary where |
it bursiz, relezsing the two
azloid generauve nuclei.
One generative nucleus fuses
with the egg nucieus anc the

other fuses with the two en- Generative
dosperm nuclei, nucleus
————

Pollen 1ube

Micropyle
inieguments
Synergid

Eﬁ nucieus

| .
Endosperm nuclei
Antipodal celis

Ovary wall
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The

Western Australian
' Herburium_is no
longer simply a
plant museum,
it is a dynamic
scientific resource.
By using the latest
technology, staff and
volunteers have
turned historically
co”e-cf'ed i‘r_lfornja{ion
info @ research tool
that is ready fo
s_pged'a|ong the *
information

super highway.

_ by
Alex Chapman
and

Paul Gioia



orking smart has become a

byword of the modern corporation,
but it seems at first glance irrelevant to
something as steeped in history and
archaic charm as a herbarium. After all,
this is the place where you can wander
up to a shelf and pull out two folders
containing what seem to be identical
specimens of dried plant material. One
was collected bv John Drummond in
1839, the other was collected last vear by
a PhD student. But then vou notice a
difference. The label on Drummond's
specimen is laboriously, albeit
beautifully, written by hand in
copperplate. The student’s has a
computer-generated label, the work of
WAHERB, a dynamic resident of
cyberspace that has been developed by
the Western Australian Herbarium and
isequipping it forlife in the 21st century.

HOW IT WORKS

For many centuries, plant specimens
have been collected from the wild.
pressed and described in Latin according
to the Linnaean system of classification,
established by the 18th century Swedish

Top left: Rhubarb fungus.

Top right: Cauliflower fungus.
Centre: Flowers of the Pindan wattle.
Bottorn: Seed pods ol the Kurara.
Photos — Babs & Berl Wells/CALM

I Previous page

integrates its specimen databasing

operations (below left) with its
traditional tasks ol taxonomy and curation
(below right). In late 1994, operators
finished the initial phase of databasing the
specimen collection when the last of the
350 000 record backlog was entered into
the WAHERB database.
Photos - Donna Swan

lBei’ow: The WA Herbarium now tightly
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naturalist Linnaeus, that uses two Latin
names—the first being the genus and
the second the specific name—to arrive
at the species name.

Although the practice of collecting
has not changed greatly since the days of
the earliest botanists, the way in which
this information is stored and used has
undergone enormous change thanks to
technological advances.

Dried specimens are still the basic
tools of taxonomists, the scientists who
name, describe and classifv species. When
a plant is collected in the field,
information about its locality, latitude
and longitude and habitat is recorded in
a field book. Specimens for the vascular
collection (flowering plants, ferns and
their allies and cone-bearing plants) are
dried, then frozen, to preserve them and
to kill any insects they may harbour. The
specimens are then mounted on stiff
sheets of cardboard and labelled with all
the pertinent habitat information from
the collector’s field book. The non-
vascular collection (mosses and their
relatives, algae, fungi and lichens) is
usually stored inspecial packets or boxes.

It is estimated that about one-third
of Western Australia's flora has still not
been described, despite the fact that the
Herbarium has about 350 000 plant
specimens in its collection and is adding
to it at a rate of about 12 000 per vear.
The importance of such work is
sometimes overlooked, but without this
basicbuilding block. the more glamorous
fields. such as DNA research and tissue
culture. could not exist.

The Herbarium’s work is vital to the
Department of Conservation and Land
Management (CALM). If plants are

classified authoritatively, information
related to a species can be reliably
documented. While this information is
obviously important as a basic research
tool in botany, it has a number of
practicable and commercial applications
as well. For example. it is often vital for
land managers to know how certain
plants cope with fire or salinitv: what
sort of plants were indigenous to an area
due for rehabilitation; and how the State's
threatened flora can best be conserved.
The core information about different
forms of a particular plant is also vital to
commercial growers experimenting with
the development of new varieties.

PLANTS WITH BAR CODES

The data now managed by the
Herbarium fall into four major types:
specimen labels, names, descriptions and
biogeographic data. Having all this
information is no use at all unless it can
be accessed quickly and easily: and
integrating all four types of data will
provide a powerful conservation device.

In an innovative move. the WA
Herbarium introduced a bar coding
systemn for its research collection almost
a decade ago—when supermarkets were
only just starting to toy with the idea.
This was a turning point in the
management of the vast pool of
knowledge contained in the Herbarium
collection, as it revolutionised the
processing of specimens. [t accompanied
the development of the database, known
as WAHERB. which has proven to be a
powerful tool. WAHERB effectively
manages the flow of specimens, while
providing fast access to invaluable
label information and forming a
dvnamic link to the never-ending




reclassification of the collection.

In 1990, a database administrator
was appointed and external funds granted
to increase the rate of data input. This led
to a doubling of the annual rate at which
specimen details were entered, with
about 90 000 specimens being put into
the database each year. In December
1994, the databasing of label information
from the specimens already in the
collection was completed. This was the
culmination of ten years’ sustained effort
by many staff and volunteers. Other
advances included the automated
production of specimen labels,
automation of herbarium loan
procedures and a major shift towards
obtaining data from all new collections.

The aim of the WAHERB system was
to make information on a specimen’s
identity, appearance and location readily
accessible, and to link it to other
information systems, thereby fulfilling
CALM's role for providing information
on the State’s flora and fauna.

This year, the focus is on refining
data quality and standards, and on
ensuring the accuracy of location data so
that future products are reliable.

WAHERB's companion, HERBIE., is
apersonal computer program that allows
individual collectors. such as CALM
staff, volunteers and other related
conservation groups, to maintain their
own specimen collection details. There
are a number of advantages to using
HERBIE. For the user, the program helps
store, retrieve and print label information
for their own use. HERBIE also allows
individual collectors to capture dataina
compatible format so specimen
information can be uploaded directly
into WAHERB without retyping.

WHAT'S IN A NAME?

The name identifying a plant is the
foundation upon which all other
information about it is built. In 1985, the
WA Herbarium published a revised second
edition of the Census of the Vascular
Plants of Western Australia, which
includes species names of most plants in
the State. However, there was no way of
ensuring that the Herbarium contained a
valid representative of those names.

In 1991, the WACENSUS database
was initiated in order to automate, where
possible, the tasks involved in keeping
an up-to-date list of published names, to

denus Cycas.

i_~'|bm'e: A cone-bearing plant from the
Photo - Kevin Kenneaily

beard lichen, scarlet bracket fungus.

the earthball and c¢lub moss.
Information about the names of
cryptogamic plants such as these is
included for the first time in the new
publication of the Census of [V:\ Plunts.
Photos — Babs & Bert Wells/CALM

}f?;’gﬁr! {top to bottom): Jelly Tungus,

build on the foundation or the previous
censusand tobroaden its scope to include
non-vascular plants  as
unpublished names that were in use.
Plant taxonomy is not a static iield.
Names sometimes change. plants are
reclassified or species are Jdivided.
WACENSUS was designed to track
relationships between names. For
example, it could indicate not onlv thata
name was no longer current. but also
which other names needed to be
considered in finding the most
appropriate current name. WACENSUS
provides name data linked to WAHERB
and individual users’ databases, and also
automates the production of the new
Census of Western Australian Plunts.
{n the same wav that HERBIE is a
small version of WAHERB. a companion
to WACENSUS. called SEDIT. exists for
personal or project use. SEDIT allows
users to enter species names, which can
be validated against the names supplied
bv WACENSUS. This helps ensure that
species names in users Jdatabases
remain consistent with WACENSUS
and retain their integrity and value.

THE KEY TO IDENTITY

Plants are commonly identified by the
use of a “kev'—a sequence of statements
about their physical characteristics. A key
consists of a series of “either/or’ choices
(‘s the flower blue or pink?"), each choice
leading to another. Through the process
of elimination, the reader is guided to the
correct plant name.

well as




Designing a useful kev is a challenge,
a task that computers can make easier.
The Descriptive Language for Taxonomy
(DELTA) is an international standard
developed over the last twenty vears. It
allows those involved with classifving
and describing organisms to capture
their base data in such a way that it can
be automatically transformed into a
number of different products. including
kevs. Once the data is fully entered in
this manner, it mav be automatically
converted into descriptions. either

Left (top to hottom): Holly-leaf banksia.

honev-suckle grevillea, nodding banksia

and pink pokers. Descriptive database
projects compiling DELTA data on the
genera of WA flowering plants (initially
those in Proteaceae), Australian Acacias
and the genus Olearia will resull in a
comprehensive set of interactive keys.
Pholos - Babs & Bert Wells/CALM

printed or interactive kevs. or output
for further scientific analysis of
relationships. It is the plain descriptive
text and the interactive keys that are
the most used features of the DELTA
svstem.

MAPPING THE FLORA

The main purpose ol checking
location accuracy loy WAHERB specimen
records is to provide reliable maps at a
specified accuracy level to CALM stall.,
Perhaps the greatest demand in this area

Below: Interactive mapping

applications can help visualise species

distributions and display descriplions.
drawings and images of the plant
derived from a range of DELTA projects.
Photo = Leonie O'Halloran




Australian plants collected by an

Englishman (William Dampier in 1699)
and was one of the first to be described,
albeit using the pre-Linnaean system, in
1703. [t was formally named in 1832 and
given its most well-known name, Clianthus
formosus, in 1950. It was reclassified as
Swainsona formosa in 1990.
Photo - Babs & Bert Wells/CALM

|Leﬁ‘: The Sturt pea was one of the first

Catalogue of WA Planis is a joint project

between the WA Herbarium, the
Wildflower Society of WA and Kings Park to
produce a book and interactive key briefly
describing every plant species in the State.
To date, all monocots have been described.

i;‘?.-'ght: Dancing orchid. The Descriptive

Photo — Babs & Bert Wells/CALM

is for simplified but informative maps
of where species occur. Geographic
Information Systems software is used to
manipulate and view this information.
Another of the WA Herbarium's
innovative software applications allows
users to prepare and place existing species
distribution data from WAHERB onto a
scalable map of the State. Predefined
additional information such as roadways,
hydrology, conservation reserves and
place names, as well as scale and title
information, can also be added. The
resulting map can then be printed, if
required, or wused for further
interrogation of the data. For example,
when the user enters the name of the
species to be mapped. the application
retrieves the locations directly from
WAHERB and displays them as points on
the map. Selecting any point will then
display the related specimen data and,
optionally, bring up a standard species
description, illustration or image
prepared frormn one of the DELTA projects.
This illustrates the application's ability
to integrate all four major types of
Herbarium data (specimen labels, names,
descriptions and biogeography).

HERBARIUM IN CYBERSPACE

With the establishment of CALM
communications networks and access to
the Internet worldwide network, the
possibilities for distributing information
are enormous. A site on the Internet is
aready being established by CALM, with
access to selected herbarium data being
one of the features. Specimen data (with
only generalised localities to protect the

DELTA AT WORK: THE INTERACTIVE KEY

The traditional printed key requires the user to have considerable taxonomic
knowledge. Aninteractive key prompts users to answer appropriate questions about
the plant they are trying to identify. As well as selecting the questions based on a
user’s previous answer, it can also display notes orimages toillustrate the terminalogy.
The program can then display photos and line drawings of the resulting species to
contirm the identification.

CALM's Science and Infqrmation‘Division is developing amethod of using DELTA
(Descriptive Language for Taxonomy) that will ultimately lead to the availability of .
interactive keys for all the State’s flora. Although thisis a very long-term goal, various
groups, such as the 282 threatened flora species, can be prioritised for this
treatment. Choosing from a range of 120 characters coded for each species, a user
can key out a specimen to find out if they have a.threatened species and display the .
images and map’ of known distribution to confirm the identification. Once the
project is finalised and the appropriate images gathered, this set of data can be
published as a CD-ROM providing a very informative and easily distributable source

of reliable data on these m‘!portant species. The data can be updated and released
) at the same time as the yearly gazettal
of threatened flora preparedby CALM's:
wildlife Branch.

Photo — Leonie O'Halloran

native flora) and ¢ensus information can

be made available for gquery. and
collaboration with CSIRO scientists will
result in the ability to transform DELTA
descriptive data directly for presentation
on the [nternet.

As we move into the 21st century.

conservation will remain the key role of

the WA Herbarium. And it is well
equipped for the job, having embraced
the notion of electronic databasing 10
vears ago. Now wasn't that a smart
move?

Alex Chapman is a research scientist
with CALM and has a research interest

- in presenting DELTA descriptive data

on the Internet. He can be contacted
at CALM's WA Herbariumon
{09) 334 0500.

Paul Gioia is a research scientist with’
CALM andas a particular interest in

designing computer systems for U
biological data. He can be contacted at ~*
CALM'’s Wildlife Research Centre "
(Woodvale) on (09) 405 5140 - -
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Beneath

the modern uses
of botanical specimen
collection—land
conservation strategie
bio-prospecting, genetic
engineering — |
principles remain largely
unchanged. Now, the computer
and the internet are here, and
at Western Australia‘’s State
Herbarium, botanists are
com ‘on-line’ to meet the

future.




estern Australia is renowned the
world over for the richness of its
plant life. The State’s flora represents
almost half of Australia's estimated
25000 plant species. Yet until recently,
some 20 per cent of the species in this
botanists’ paradise had gone largely
undescribed. With the ever-expanding
resources of the Department of
Conservation and Land Management's
Western  Australian Herbarium,
botanists are intensifying the challenge
of classifying and naming our wealth of
native flora, in the service of scientific
endeavour as well as natural heritage.
Although recently computerised,
CALM's WA Herbarium maintains
traditional principles and practices
handed down over hundreds of vears. As
biological specimens go, plants have
always lent themselves particularly well
to preservation and study. The technique
of plant pressing dates back to the
middle ages, when it was first discovered
that a plant specimen pressed firmly
between soft absorbent surfaces dried
quickly, did not shrivel, and could be
preserved indefinitely. It was on this
basis that the first herbaria were
developed. These early™ collections
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became virtual libraries of specimens
carefully pressed and stored, along with
simple field observations, such as the
time and place of collection or any
noteworthy features of the environment.

Nowadays. herbaria have been
transformed  from  quaint early
museums of plant specimens to modern
scientific resources. Each specimen is a
databank of information. representing a
species whose significance may vary,
from its gcographic region. to its

WA is renowned for its high number of
sundews. Many, like this Drosera
miniata, live on winter-moist soil and
survive the summer as balls of white,
protecting leaf parts.
Photo - Babs & Bert Wells/CALM

I Previous page

herbarium specimen is a single sample
of a population of plants, and can
reveal much about a species.
Photo - Neville Marchant

i Left: A dried, mounted and labelled

wildflowers. We see here spider orchid
(Caladenia multiclavia), and many
everlastings, with wattle and sheoak
trees.
Photo - Babs & Bert Wells/CALM

'Be/ow: WA has a huge variety of

phytochemistry. to its insect damage or
disease resistance, to any combination
of features. DNA samples. leaf or wood
anatomy. or chemical characters can
be observed. and such information can
assist with naming the species and
identifying its relationship to other
species. Today's herbaria persist as the
main tool of the modern botanist,
whose science has survived and evolved
with the times to be as important as any
other to modern human endeavour.




For example, botanical knowledge
holds the key to advances in land
conservation and in bio-prospecting,
the growing technology of finding and
putting to use the natural chemical
and pharmaceutical properties of the
plant world. Economic botanists and
ethnobotanists, who collate knowledge
from indigenous people, still search the
world for economic plants or active
pharmaceutical compounds to combat

antibiotic resistance or emergent
diseases such as AIDS.

HERBARIA THROUGH
HISTORY

Herbaria have not just achieved this
dolitical and economic significance
recently. Botanical collections were
at the cutting edge of the age of
exploration and political expansion.
From the 1700s herbarium botanists
and their herbaria played a major role
in documenting the world’s economic
plants and their characteristics.
Botanists such as Joseph Banks held
high scientific and political status
as important members of European
exploration  voyages for their
contribution to the expanding empires.
The discovery of the anti-malarial
properties of quinine, a substance found
in plants of the American genus
Cinchonu, is a prime example. It led to
a concerted effort by chemists, working
with specimens collected by exploration
sotanists from the information provided
by Kew herbarium taxonomists, to find
the highest yielders of the substance.
This enabled the quinine-rich species
to be propagated and the seed to be
taken to British India. Eventually the
refinement of quinine enabled the
expansion of European empires to other
parts of the world where malaria was
endemic.

The development of many natural
products such as jute, rubber, cotton,
tobacco and sisal also depended heavily
on herbaria, as did the enhancement
of food crops such as wheat, rice and
potatoes, and a huge variety of
medicinal plants. Information about
where and under what condition the
species grew, the variation, how they
could be propagated, how they were
pollinated, and their potential or actual
use, was stored in herbarium specimen
labels, in files, and in books.
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THE EVOLUTION OF CALM'S
WA HERBARI[UM

[n international terms. the Western
Australian Herbarium was a late starter.
Although the earliest surviving specimen
was collected in 1801, more than twenty
years before European settlement. it was
not until the 1920s that formal
documentation of the State's flora began.
The State Collection was formed out of
three existing collections: an economic
collection of WA weeds and plants used
by pastoralists, and poison plants to be
avoided: a forestry collection: and a
general museum collection.

Top (left and right): Look-alike bell
flowers' Qualup bell (Pimelea physodes)
and tulip bell (Darwinia macrostegia)
[rom the Stirling Range belong to different
plant families and have very different
individual flowers within the bell.
Photos — Babs & Bert Wells/CALM
Above: The Herbarium databases are
accessed on one page of the web page
4 'IFloral3ase’. The current scientific name,
synonyms and details of the original
publication of the name are given.

Following World War [1, the field of
taxonomic botany declined, and herbaria
the world over languished along with it.
Most of the lora of the technologically

=l
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advanced countries was well known and
advancing hiotechnology appeared to be
eclipsing the role of botanical science.
importance bedan  to
19705 with  the

However. its
resurde in o the
recognition of the conservation vilue
and pharmaceutical potential of plants
in tropical and subtropical countries.
Today., the vast
information stored in CALM's WA
Flerbarium have been recorded in an
clectronic database and are readily
accessible to conservation scientists and
planners {see LANDSCOPE. Winter
1963). The main database, WACENSUS,
18 a world-class information svstem
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amounts  of

where there has been value-adding to an
electronic list of names. Users can cross-
refer Lo the actual specimen records, a
map of where the species oceurs and,
where they are available, 1ull colour
imades of the whole plant and a close-up
of the leaves and Nlowers. This svstem is
currently available to CALM rescarchers
and s soon Lo be made accessible o
subscribers over the Internet.

Aswell as sophisticated storage and
retricval svstems, CALM botanists are
now producing electronic guides Lo the
flora of WAL A network of regional ficld
herbaria are now linked to the State
collection in a program to ensure that

information about the rich flora of WA
can be accessed by Landcare and a
number of other regional conservation
groups. The main herbarium in south
Perth has a parallel resource, a separate
reference collection for the use of outside
botanists. Each of the 11000 specimens
in the reference collection is a duplicate
of a fully labelled specimen in the
main collection. In addition to the main
reference collection, which is managed
by volunteers, there are reference
collections in Albany, Manjimup and
Karratha, as well as almost 50 other
smaller herbaria in centres ranging
from Broome to Esperance.

A JOB NEVER FINISHED

Just as the process itself is timeless,
the techniques of collecting and
examining specimens remain largely
unchanged from the past. Herbarium
specimens are mounted on special thick
paper and, after naming and labelling
with field details, are stored in special
cupboards. Each sample can be studied
simply by examining the character of
the leaves, or even the dry flowers, as
well as the detailed notes on each label.
When correctly prepared, even the
specimen’s flower colour can usually be
maintained. Certainly, the features of
leaves, stems, and flower parts—be they
hairy, prickly or otherwise textured—
are retained forever. For detailed study,
an individual flower can be carefully
removed and soaked in a little ordinary
washing-up liquid, which will cause it
to swell to the same size and shape as it
was when it was fresh. Even though
they are non-living, the minute parts
can be measured, photographed or
drawn, and the whole flower can be re-
dried and placed back onto the
herbarium sheet.

Above left and right: Specimens at
CALM's WA Herbarium are stored in
insect-free vaults. Related species are
stored together and are readily accessible
fo researchers.
Photos — Neville Marchant

Left: The extensive heaths of low shrubs

of WA are world-famous for their

incredible diversity. Small areas have as
many species as similar areas of the rich
tropical rainforest of other countries.
Photo - Jiri Lochman



UNCHARTED BOTANICAL
TERRITORY

CALM’s WA Herbarium boasts
hundreds of thousands of ‘voucher’
specimens, covering the plant kingdom
‘rom the lowly algae, fungi and lichens
«0 the highly evolved and intricate
orchids. triggerplants and everlastings.

But the collection is only the beginning. .

Despite the renowned abundance of
plant species in Western Australia—the
south-west alone is one of the world’s
richest botanical areas, with an
estimated 9000 species—it remains the
only State without a published account
of its flora. The flora of the Kimberley
and metropolitan areas have been
documented, but a vast amount of work
remains. Botanists in WA have barely
started to document ordanisms other
than the flowering plants. Even though
there are extensive collections of mosses,
liverworts, algae and microfungi and
their allies, an enormous task lies ahead
1 classifying them. The vascular plant
flora, which includes the ferns, fern
allies, pines, cycads and flowering
plants, is still being documented and,
judging by the number of new species
being discovered, it will be many vears
before there is a representative list of
species of WA,

FISH OR FLESH?

Taxonomy is the science of
assigning a biological specimen to a
series of ordinal classifications based on
its observed characteristics. To begin
with it may belong, for example, to
either the plant or animal kingdom.
As the observations become more
detailed, the specimen is assigned to a
phylum, class, order, family and, finally,
to a genus and a species. So it is that
taxonomists may end up describing a
new species, and giving it a name.

The fact that WA is such a special
place for native plants, widely

acclaimed for its abundance of species,

particularly woody shrubs, makes
classifying its botanical species
particularly tricky. This flora has

evolved in a harsh climate and many
species of different families look
superficially similar. Hundreds of
shrubby species all have small needle-
like leaves, any many others have
similar looking flowers. This parallel
evolution in harsh climatic conditions
has created many types of plants,
which. at a glance, appear to be the
same, or closely related. To a trained
eye, however, these look-alikes may
have significant structural differences
that set them far apart, and these
differences may extend a long way
up the taxonomic ranks. Such
distinctions, which may seem minor
on the surface, become extremely
important in the face of the issues
of conservation, land rehabilitation,
and bio-prospecting.

insect victims supplies nourishment to

pitcher plants. These can grow in dense
thickets without need for many roots to
compete for space in the surface soil.

l Top left: A 'broth' of decomposing

and only distantly related to plants of

other regions. The pitcher plant
(Cephalotus follicularis) ranges from
near Yallingup to east of Albany.

IAboue: CALM's WA Herbarium now has

I Top: Many of WA's species are unique

a comprehensive preserved collection
of mosses and their allies. Fungi are
widespread in WA and are increasingly
becoming known as studies and
collections increase.
Photos — Babs & Bert Wells/CALM

NAMING TROUBLES

A plant inventory-is like a jigsaw
puzzle with an infinite number of pieces.
Any herbarium, ancient or modern, is
part of a process of continual evolution
and change, as more pieces of the
puzzle—knowledge—becomes available.
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- KEEPING THE STATE COVERED

"CALM's - WA Herbarium' receives duplicates from volunteer ‘regional group plant.

- collectors who-have been trained to collect and label speamens The label information

“includes the height and ‘growth farm of the plant, soil type, surroundlng vegetation and

" any available observations on pollinators, sainity level of the site, logging history, or fire

- history. Some regional groups send details on a compuyter disk and these are loaded into

_the appropriate-herbarium databases. Once a spec:men has been identified correctly by .
herbarium botanists, a printed label is returned to the country based group, labelled
with a. barcode identical to that on the parent specimen In the State collection. Through
this system, affiliated country groups can keep abreast of any corrections to the original

" identification, and can a1so gam access-to any. name changes a part|cu1ar speczes may

.have undergone.

affixing the correct label, and ensuring that "~

: :IAbaz)e:_ Taping specimens-to special cards, .

fruits or seeds are added to.the correct = .
sheet, require painstaking effort. About 30000 .
specimens are added to the col]ecnons each year.
Phota Newlie Marchant o . e

There are still many species vet to be
discovered in Western Australia. In many
cases, even where there are specimens of
an unknown species available. botanists
have insufficient information about its
relationships and often only a superficial
knowledge of variation. This sort of
uncertainty makes it difficult to assign a
reliable scientific name to a new

4 8 LANDSCOFE

. ‘reserves ‘and

Régionai herbaria act as a local

interactive resource, Landcare

groups, for example, may use their .

local reference collection- to find

plant species that can grow in’
_ saline_soils. Those concerned with. .
- managing- remnant 'vegetation are

documenting the' species of :
roadsides. People
interested in -developing nature .
© trails can collect the commonly seen,

" -interesting ‘species along ‘ the
proposed route, and consult” the:
. collection to produce guided walks’
‘with botanical' information. The -
potential ..uses “of CALM's- WA
_Herbarium’ and its allied regional . -
resources are limitless. o

search screen is'the starting
point for searchmg for p]ant ?
1nf0rmatlon s

; ..IBeIou.;'(eft: The E:lorﬁl?;ase . ¥

specimen, and there are too
many species in Western
Australia for common names
to be used with confidence.
Errors of identification
and difficulties with the
determination of the limits
of genera and species can
frequently result in name
changes. Knowledge of the
names of the WA flora
is rapidly advancing, and the
accompanying rapid changes can make
it difficult for researchers to keep up.
Nomenclature, the branch of systematic
botany concerned with naming
procedures, is a precise and well-ordered
discipline with strict internationally
agreed rules. Name changes are not
made frivolously. One of the biggest

challenges facing the taxonomist is the
development of a classification systemn
that groups related plants together.
The WA Herbarium's computer systems
enable users to keep up to date with
name changes and additions to the
inventory of the State’s flora.

INTO THE FUTURE
The first botanists of the Middle
Ages, with their pressings, were

building a ledacy for the generation to
follow, and at CALM's WA Herbarium
the tradition continues. The value of
any herbarium is cumulative, through
the ages, and the definitions and names
and associations of different species
change over time. Beneath the layers of
state-of-the-art computer technology
which now makes the botanists' job
easier, are two timeless scientific
methods that will extend into
perpetuity as far as they extend back
into history: the gentle technique of
specimen gathering and plant pressing,
and the rigorous intellectual exercise of
classification and nomenclature.

An important part of the WA
Herbarium's recent resurrection is the
recovery of early specimens sent
abroad. Even in the first few decades
of European settlement, thousands of
specimens were sent to botanists and
horticulturists overseas. Plans to
repatriate  numbers  of  these
early samples are taking shape. A recent
agreement between the WA Herbariumr
and those of Paris and Geneva will
result in the exchange of valuable
specimens collected by early French
expeditions to WA as  well
as duplicates of the collections
of colonial botanist James Drummond.
Arrangements such as these mark the
coming of age of CALM's WA
Herbarium and the bright future for
documenting our unique flora.

- DriNeville Marchant:is Director of
. .CALM’s Western Australian -
““‘Herbarium and Manager of the
- CALMSCience Blologlca!
X Informatmn Group He r.an be
e contaeted by, telephone on’
T i (08) 9334 0555, or email -
B (nevl]lem@calm wa gov au)




COLLECTION

by Carolyn Thomson

Botanists from CALM’s Herbarium can find
themselves knee-deep in a North-West billabong
dappled with water-lilies . . . and salfwater croco-
diles. They may have to wade across the reefs
fringing offshore islands in the West Kimberley
at low tide, dodging sea-snakes and stingrays. Or
they may be studying the plants on an isolated
scrub-covered hill in the Stirling Range, or pushing
through the dense, prickly heathlands on the
sandplains of the South-West. But for dedicated
botanists the effort is well worth it. They may be
lucky enough to find a plant that has never been
collected and described before.

<
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red boronia

(Boronia heterophylia);
Diplopeltis stuartii;
bush pomegranate
(Balaustion
microphyllum);
and Albany pitcher plant
(Cephalotus follicularis).
Photos - Michael Morcombe

I From top:
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@ HE more mundane work of mounting

-+ specimens and classifying plants is just as
vital, as it too contributes to the huge task of
documenting and managing the extensive flora
of the State.

The hub of these activities is the Western
Australian Herbarium in Kensington, where rows
of steel shelves house over 400 000 pressed and
dried plant specimens. Here, botanists can be
found identifying, naming, classifying, curating
and generally probing into WA flora, much of it
unique to the State and quite a bit of it still
poorly known and unstudied.

Along with the extensive research collection,
the Herbarium contains a Community Reference
Herbarium, the State’s botanical library and a
huge computerised database that will eventually
store readily accessible information on the entire
Herbarium collection. There are also regional
herbaria in Albany, Manjimup and Karratha as
well as 55 field herbaria in national parks, reserves
and CALM'’s regional and district offices.

DISCOVERY AND GROWTH

The discovery of the Australian continent
created great excitement in botanic circles. Since
1699 a host of visiting botanists and explorers
have collected Western Australian plants,
including William Dampier, Robert Brown (the
botanist on Matthew Flinder's voyage), James
Drummond and Ludwig Preiss. Most of these
historic specimens found their way into vast
collections in herbaria in Berlin, Geneva, Paris,
London, Florence, Kiev and other parts of Europe.

Itwasn't until the 1890s that official herbaria
were established in the State, in the newly formed
Museum and in the Department of Agriculture.
The latter appointed a botanist and began a
collection of economically important plants. In
1916 the Forests Department established a
herbarium for species from South-West forests.

However, the unique character of Western
Australia’s flora attracted world-wide interest
and the State needed a single herbarium
recognised by the herbaria of the world.

The decision was made in 1928 to merge the
three herbaria into a single State Herbarium.
The amalgamation was finally completed in 1959
when the Museum collection was transferred on
permanent loan to the Herbarium in the
Department of Agriculture.

The whole Herbarium was transferred in
1988 to the Department of Conservation and
Land Management (CALM) to form avital arm of
its Research Division. Along with its expanded
role in CALM, the Herbarium also has a new

confined to the upper peaks of the Stirling
Ranges. It was described in 1830 by Robert
Brown, the botanist on the Matthew Flinders
expedition.
Photo - Michael Morcombe A

I Pink-flowering Isopogon latifolius is

common in the gravel soils of the jarrah
forest.
Photo - Michael Morcombe v

l Large hibbertia (Hibbertia lasiopus) is




Curator, Jim Armstrong, formerly the Assistant
Director of the Australian National Botanic
Garden in Canberra.

MANAGING FLORA

The Herbarium aims to provide a system of
internationally accepted names for the estimated
11 000 plant species found in WA. Of these,
about 8 000 species are currently described and
a further 3 000 are recognised yet have no
scientific names. About 800 exotic species are
naturalised in WA. Without the Herbarium to
provide information on the characteristics,
habitat and distribution of the State's species,
managing flora in natural areas would be difficult.

The Herbarium’s work is vital to CALM. If
plants are reliably named and can be identified,
then information about their biology can be
stored and retrieved. For example, information
on how plants cope with fire is of particular use
for land managers. CALM also needs botanical
information on the State’s rare flora in order to
manage and conserve it.

_ Because of its origin in the Department of
Agriculture, the Herbarium has always played
an important role in identifying poisonous and
other problem plants. For example, in some
areas of the State the introduced prickly pear
threatens agriculture and itis hard to eradicate
when established.

But some varieties are more damaging than
others, and that's where the Herbarium comes

expedition in 1982; 400 mm of rain fell in
only 48 hours due to Cyclone Bruno.
Photo - Kevin Kenneally v

I The Mitchell Plateau Falls during a collecting

rock cave on the Mitchell Plateau, after
Cyclone Bruno developed during a collecting
expedition in January 1982.
Photo - Bruce Maslin »

I Botanist Kevin Kenneally had to shelter in a

in. The Department of Agriculture collects samples
in the field and the Herbarium'’s identification
will show whether or not an infestation must be
destroyed. Similarly, all agricultural weeds and
naturalised plants in reserves and national parks
must be identified accurately before the Herbarium
can give advice on their control.

TERMITES AND HELICOPTERS

The task of collecting WA's flora takes the
Herbarium’s botanists to some of the most isolated
and far-flung parts of the State. At the moment
a major project is to document the flora of the
Kimberley, which until recently was largely
uncharted botanical territory. They might work
in luxuriant Kimberley rainforests, with orchids
festooning the branches, orin the dryand highly
dissected Edgar Ranges at the top of the Great
Sandy Desert, south-east of Broome.

Collecting techniques in these parts have to
be adapted to the region’s special conditions. A
lot of rainforest trees and tall eucalypts in the
North-West, for example, are heavily “piped
out” by termites and are too dangerous to climb,
so botanists have to use a gun to shoot the
flowering branches off the tree to obtain
specimens.

Then there are the hazards, which amount
to more than just the crocodiles. Kevin Kenneally
described an occasion when he and fellow botanist
Bruce Maslin were collecting specimens on the
Mitchell Plateau when a cyclone suddenly
developed.

“The rain was so heavy we could not see, We
had to take refuge in a cave while we waited for
the helicopter that had dropped us off to come
and collect us. Fortunately the pilot made it
through, but because of poor visibility we had to
land four times on the way back,” he said.

illyarrie (Eucalyptus

erythrocorys);
Sturt's desert pea
(Clianthus formosus);
lemon-scented darwinia
(Darwinia citriodora);
and native bee on
Boronia gracilipes.
Photos - Jiri Lochman

I From top:
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flying duck orchid
(Paracaleana nigrita);
scarlet banksia
(Banksia coccinea);
jewel beetles feeding on
Melaleuca flower; and
native bee on wild tomato
(Solanum sp.).
Photos - Jiri Lochman

I From top:
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Much Herbarium collecting is
done in the plant-rich South-West
of Western Australia, one of the
richest botanical areas of the world,
noted especially for the number of
woody shrub species. The Stirling
Range, for example, or the Mount
Lesueur area (Landscope, Winter
1989), have yet to reveal all their
botanical treasures. New species and
new localities for plants, many of
which may be rare, are recorded on
almost every field trip.

SPECIMENS

Dried and liquid preserved
specimens form the basis for
botanical studies on the naming
and classification of plants. When
properly prepared, they retain the
features needed for their accurate
identification. When a plant is
collected in the field, the locality,
latitude and longitude and habitat
information is recorded in a field
book. Individual plants always grow in identifiable
plant groups or communities, so it is also important
to record the plant’s habitat.

When the specimen arrives at the Herbarium
it must be thoroughly dried, then frozen at sub-
zero temperature for several days to kill insects.
Insects could wipe out decades of work, so it is
also necessary to fumigate the building regularly.
The specimen is mounted on a stiff sheet with
the accompanying habitat details, and the task
of incorporating it into the collection commences.
Each of the Herbarium's 400 000 specimens is
filed according to a system of classification that
reflects its relationships.

Most of the collection is of flowering plant
species. But the Herbarium also has separate
collections of Western Australian fungi, mosses
and liverworts and a large collection of lichens
and marine and freshwater algae.

NAMING

Research carried out at the Herbarium often
results in discoveries, and in the last decade
Herbarium staff named more than 300 new
plant species.

The scientific naming of plants is governed
by a set of rules established by an international
committee. Each new species must be described
in Latin and published in an appropriate scientific
journal. The name can commemorate the plant’s
discoverer or some other person, relate to its
geographical region, or describe an interesting
feature of the plant.

the Herbarium's public profile.

I New Curator, Jim Armstrong, wants to increase
Photo - Wilf Hendriks v

When it is formally described, the botanist
must designate one Herbarium specimen from
among those studied as the Type of the species.
This “Type Specimen” assumes special importance
- it becomes the physical reference point for the
new name.

TAKING PLANTS TO THE PEOPLE

Jim Armstrong is keen to enhance the
Herbarium'’s profile, to let the public know what
it does and how important its work is.

Publications are one approach. A two-volume
Flora of the Perth Region was published in 1987;
it describes 2057 species and retails for $47.00.
The Flora of the Kimberley Region should be
published by 1991. The Herbarium will eventually
produce a series of publications on the flora of
most of the State’s regions. A range of research
publications and journals, including Kingia and
Nuytsia, are also produced.



Members of the public who wish to identify
their own specimens can use the Community
Reference Herbarium. With representative
specimens of two thirds of the State’s flora, it is
an important resource for use in identifying and
obtaining information on the native and
naturalised plants of WA. To identify a plant
using the Community Reference Herbarium,
you would need to bring your specimen to the
Herbarium and compare it with those in the
reference collection.

However, to ensure the security of the
collection, Herbarium staff must treat all incoming
specimens for insects before they can be taken
into the building. Enquire at the front office. If
the collection is less than 9 c¢m thick it can be
treated immediately in a microwave oven.

CALM's Suzanne Curry Otherwise, arrangements need to be made in
I collecting a Type specimen from advance.
an Acacia on Landor Station, on A reference library is located with the
:,i]]’itfa_‘sgfufe‘i‘ll:;]‘;:r; Community Reference Herbarium. It has many
helpful botanical works to assist users to identify
Plants grow in identifiable plant their specimens. The Herbarium is open from
I communities. This jarrah forest 8.30 am to 4.30 pm on weekdays.
understorey contains white
myrtle, coral vine and zamias.
Photo - Michael Morcombe <
COLLECTIONS

The Herbarium'’s 400 000 plant specimens
have a replacement value of $15 million!

There are two major collections. The vascular
collection (flowering plants, ferns and their
allies, and cone-bearing plants) is mounted
on stiff sheets of paper for storage, whereas
the non-vascular collections (mosses and
their relatives, algae, fungi and lichens) are
mostly placed in special packets.

The entire collection is named and arranged
according to a standard classification system
that groups related plants. Using such a
system, specimens of any particular species can be quickly located and

the label information on it retrieved by researchers. I annl };:»p:ks
teasel banksia
Many of the 12 000 plant specimens added to the Herbarium each year are (Banksia pulchella);
y 4 !

collected by Herbarium staff and other research staff in CALM. Duplicate blue pincushion flower

; : s : [ (Brunonia australis);
material of the specimens is used by the Herbarium to exchange with native bee on pigface
other herbaria throughout the world and to acquire additional specimens (Carpobrotus sp.);
for the collection and A.lbany hottlebyush

. (Callistemon speciosus).

. . : - Photos - Jiri Loch
Properly conserved and maintained, the Herbarium collections are an Eat

increasingly valuable permanent record of the State’s vanishing spectrum
of plant life.
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a sundew

(Drosera indica);
Cassia venusta;
Guichenotia macrantha;
and wild honeysuckle
(Lambertia ericifolia).
Photos - Jiri Lochman
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NEW HORIZONS

WA is one of the last frontiers of botanical
studies. Despite the huge number of specimens
housed at the Herbarium, there is still much to
find out. New plants are being discovered all the
time.

“We still know very little about the flora of
this State,” says Jim Armstrong. He points out
that the National Herbarium of NSW has more
than a million specimens for an area representing
a third of the size of WA.

“Every time we take a close look at a group
it results in a 40 to 50 per cent increase in the
number of named species, subspecies and varieties
(taxa). For example, 150 new taxa of eucalypts
have been discovered in the last decade.

“Leastis known about the marine floraof the
State,” says Jim. “There are flowering plants in
the sea with bizarre reproductive systems - they
are actually pollinated by water. Understanding
the State’s marine flora is becoming increasingly
relevant with the establishment of marine parks.”

LOOKING TO THE FUTURE

As well as its vital role in flora management,
the Herbarium also provides an indispensable
public service. Many people rely on the Herbarium

to determine the identity of botanical materials, .

including investigators from a variety of scientific
fields and land-use professionals who prepare
environmental impact reports or planning
documents.

precatorius ) will kill an adult. It is found

throughout the tropics and the seeds were
used for decorations by some Aboriginal tribes.
Photo - Michael Morcombe &

I One seed of the deadly crab-eyes (Abrus

from coastal rainforest near Broome. The
Herbarium is documenting Aboriginal uses of
plants in the region.
Photo - Kevin Kenneally v

I Graham Donation collecting gubinge fruit

The collection is also used by visiting researchers
from other institutions. Working space is provided
for the 20 to 30 interstate and overseas botanists
who visit WA each year. Specimens are routinely
loaned to other botanical institutions for study
and in 1988 more than 8 000 specimens were
loaned to herbaria throughout the world.

Jim summed up the Herbarium’s role succinctly:
“I see it as a museum with a difference - it’s the
centre for botanical research in Western Australia
and the heart of flora conservation research in
CALM."m











