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Preface

The second year of the thrgear diploma course at Kewffers the opportunity to

apply for a travel scholarship. This is the chance for a student to study a chosen plant
or group of plants in their natural habitat.

Since working in the Palm House at Kew as a member of staff, | haetogded a
passion for therder G/cadales.

Kew has an extensive collection of cycads; mainly the South AfEcerephalarts,
which arewell represented in the living collections of the Palm and Temperate House.
| am especially interested in the gerfDgcasand their insect poltiators and am

planning to study this relationship intensively throughout my future career.

Australiawas choserms the destination for my first trip look at cycads in the wild
This continent has some of tieost ancient relist of flora and faun@o be found
anywhere in the world. Australia is home af three families within the yadales
and alsdhasa number of weevils involved in their pollination. Thikereforejs the

perfect country tde staring my studies.

Additionally, the Australiarspecies of cycads at Kew are not as well represented as
the African specie$ the Australian cycads can be notoriously difficult to grow in
cultivation and of course, the import and export regulations from and into Australia

are rather tight.



This trip provided a greatopportunity to study the mae flora of a country,
combining this chance witha passionfor insectplant interactions, accumulating
knowledge and experience forpmssiblefuture careerand gatheng horticultural
understanding of an anacie group of plarg which is in need of longerm

conservation.

Over the following pages | would like to introduce the reader to the aims and
objectives of my travel scholarship, providedetailed itinerary writteas diaryand
inform on the cycads of Qeasland, their habitat and associated species, their
evolution and biology. This report also includes aspects of horticulture and
conservation measures that need to be takemder to protect these pladinosaurs

as outlined in the recommendations.
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6. Introduction

Whilst working in the Palm Housat the Royal Botanic Gardemns Kew from May
2006 until August 2007, | developed a passiorpdms and cycad$Startingthe Kew
Diploma in September 20071 had already set my mind on proposing a travel

scholarship to a counttp which cycads areative

When in October 20081 received a letter from the School of Horticulture, a
6permi ssion to tAndonad April 2009 ausd mysklfon | e d !
planeheading forBrisbane Australia. Here would spend four weeks studying the

native flora, collecting seeds and herbarium specsweith partners of the MSB at

Kew, spend time meeti ng scycaleandsdarchttiee wor | d

tropical rainforest®f northern Queenslantioping to findLepidozamia hopei

| spent ten days on a kketrip with Jason Halford. Hes employed by the Brisbane
State Herbarium to research and colleetriaterial contributing to the Seeds fafeL
project With him, | drove almost 800km through Queensland, from Brisbane to
Rockhampton, past Mt Archehome of Cycas ophioliticaup to Mackay and just
beyond, to Cathu State Forebblding impressive stands @ycas mediainland
through Eungella National Park, south through Clermont, Emerald and down to
Springsure, visiting the impressiacrozamia mootie The trip concludedin the
depths of the Carnarvon Rangerugged but beautiful place, not far from the Darling
Downs, where the (also German) explorer Ludwig Leichardt disappeared
mysteriously on his expedition in 1848

Along the way we found 1%peces of cycads, various species of palms and many
other fascinating plants. We made 33 collections of rare and endangemneell as
rather common plants. We workeeell togetheras a team, exchanged much of our
knowledge with each other apdrted as frieds

Back in Brisbangl hired a vehicle and drove to Caboolture where | met Louis and
Tish Randall. Lou Randall was my main contact out in Australia during the planning
stage of the tripand his knowledge of the countgnd everything in it,but
particulaly his passion for plantsmade this trip a fantastic experiendésh and Lou

made me feel very welcome for the two days | stayed with them.
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Lou had organised for me to also meet Roy Osborne and Wes Field. Together they
showed me a stand bépidozamigeroffskyana.

| was extremely excited to be going to meet PsdefRoy Osborne, the man who has
written hundreds of articles on cycads, contributed to many books anthewasin
author of theCycads of Australidnook. And indeed, to sdeepidozamia perifskyana
andMacrozamia lucidan habitat in the company of him, Lou and Wes mtig a
specialevent.

From Caboolture drove north to Townsville where | met former Kew Diploma
student Chris Cole and his family. Chris anddoeaguelason showed medhhree
gardens that together form the Townsville Botanic Gardens: Queens Gardens,
Anderson Gardens and the Townsville Palmetwirich is rated as one of the ten best
palm collectionsn the world.

From Townsville | heade@ven further northPassing by Mision Beach and the
Licuala State Forest @ensdorest ofLicuala ramsaywith the forest floor covered in
Bowenia spectabil)s alsohometo the giant Cassowary bir@ispersers of the seeds

of many plants, includingLepidozamia hopgi | drove throughthe Atherton
Tablelandgowards Cairns. Here | spent a week aro@aitnsBotanic Gardens and

the surrounding area of Cairns, travelling up north to Port Douglas, the Daintree and
Cape Tribulation. Finally, on the very last two days of my scholardhfpund
Lepidozamia hopethe tallest cycad oBarth. It was awesome!

11



6.1. Map of Queensland, investigated cycads and travel
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6.2. An introduction to Queensland

Queensland is the second largest stat@ustraliaafter Western Australidt has a

population of just over 4 million people, mostly concentrated in and around the cities

of Brisbane, Rockhampton, Mackay and Cairns. The capital of Queensland is
Brisbane.

Rockhampton lies on the Tropic of Capricorn. North of Rockhampton, towards
Mackay the climate is tropical. The area a
the area to the nor.th is classed as Owet t

6.3. Geology

The geology of Queensland is consed of three main characigics. The northwest

and north has evolvedn a PRoterozoic shield, the east is characterised by the
PalaeozoidMesozoic Tasman Orogenic zone and the interposing Mesozoic Great
Australian BasinThe word Proterozoic is derigefrom the Grek meani ng oOear |
| i ,fit ®@ENs the most recent part of the Precambrian time (2500 million years ago to
542.0+ 1.0Ma). One of the most important events of the Protercemawas the
build-up of oxygen.

The maximum expansion of cycadscurred during the Cretacious and Tertiary
periods (Norstog and Nicholls 1997). Today, cycads are scattered throughout the
tropical and subtropical regions of the world. is interesting tonote that in
Queenslandsouth of the Tropic of Capricormo menbers ofCycasare found. The
species occurring here alMacrozamia spp., Bowenia serrulatand Lepidozamia
peroffskyanaTo the north of the Tropic of Capricor@ycas sppbecomesiominant,

along withLepidozamia hopeaindBowenia spectabilis.
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6.4. Climate

Most of Queensland is daed as subtropical. The Tropda¢ Capricorn starts at
Rockhampton, to & north the climate is tropical and is dominated by a monsoon
season which lasts rougHtypm October to March, sometimes into April.

During my visit | experiecedtemperature between 26 an82 Celsiuswith sunshine

in Brisbane.

Around Mackay the temperature was in the high twerthigithe humiditywas much
higher and there wadoud cover on most of the days.

In the tropical north nedaCairns and in the Dairge, the temperatures wesienilar to
Mackay bu the cloud cover was mualense and it rained constantljt was actually

a beautiful sight to wake up in the morning, overlooking the river Daintree and the
rainforest and seeing the hills in the distanompletely covered in thick clouds. It

was how one imagines the rainforestook
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6.5. Flora

Much of Australiads f | oDuringtherlade Paleotoicands o f
early Mesozoiceras the Gondwanaupercontinent underwent dramatic geographic

and climatic changes. Geologic and biologic factors concurrently played an important
role in modelling the vegetation of that time. The gymnospermic component of plant
assemblages shows significant variations in composition and in the distribution of
different taxa. Analysis of the assemblages shows that some plant groups dominated
the scenario, such as the pteridosperms and, to a lesser degree, conifers. Cycads were
less important in the Paleozacabut their numbers increased in the Triassic. Today,
Australia has representatives of dlirée families within the orderyCadales: The
Cycadaceae, witlCycas the Stangeriaceae witBoweniaand the Zamiaceae with
LepidozamiaAll three families are found throughout Queensland.

Queenslandas a stateholds the mghest number of nativeAustralian plants
(www.epa.gld.gov.au Many of these are threatened by habitat loss through mining,
farming and urban developmertccording to my observationsarming is probably

the biggest threat in most areas, followed by mining. Due to the geological properties

of the country, many raw materials such as coal are close to the surface and mined

easily(Halford, pers com)

Other noncycadaceous planthat were of interest to me includemembers of the
Proteaceae such d@anksiaand Grevillea, the Araucariaceae such #@gaucaria
bidwillii, Araucaria cunninghamii and Agathis microstachyathe grass trees
Xanthorrhoeaand the Palmae, mainlyvistonaandLicuala.

During my fourweek visit | also showed an interest in the huge numbers of
EucalyptusandCorymbig however | can only confidently identify about four or five
out of the more than 700 species the differences between species are often minute

such as the size of fruit or the appance of the bark.
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6.6. Fauna

Queensland offers a variety of interesting animals, many of which are found nowhere
else on the planet. Most mammals are marsupial, meaning they cargffg@ing in

a pouch. These include kangaroos and wallabies, opossuinisaadicoots, koalas

and gliders.

Other fascinating animalacludethe platypus and the echidna, two out of five extant
species of monotremes, the only mammals that lay eggs.

The first Europeanso came across the platypus thought it wagaud as it ha a
ducklike bill, a beavetlike tail and feet like an otter. The animal also has a spur on
the hind foot which can deliver venom causing severe pain to any attackers including
humans. Although it has been hunted for its fur it is not under threat $sdav.two
platypuses while walking along a stream in Eungella National Park, looking for a
Plectranthusspecies to collect.

The echidna resembles a hedgehog and can sometimes be seen strolling through the
undergrowth. It is also known as the Spiny Antedtet is not related to theue
anteater species.

Australia is home to over 50 species of parrots, 40 of which are found nowhere else
on Earth.Open gradandsin particularseem to house many species.

During my visit | soon lost track of thelifferent species obirds | saw although |
documented eagbositive identificatiorwith the help of bird guide | bought.

| did, however manage to se&/edgeTailed EaglesEmus and Cassowaries. | was
especially pleased to see the latter as it is an impressd/ar important distributor

of seeds in the tropical rainforest.

16



7.

7.1.

Investigation

Aims of the Travel Scholarship

The aims of the Travel Scholarship were

7.2.

To observe cycads and their associated flora in their native environment.

To assiston a field trip collecting seeds and herbarium specignen
contributing to the 06Seeds for Lifebo
Bank at Kew.

To establish and improve collaboration with other botanical institutions and
help to provide a basis for future projects

To gather cultivation information for the cycads grown in the collections at
Kew.

Objectives of the Travel Scholarship

The objectives of the Travel Scholarship were:

To investigate cycads, their habitats and associated flora and to learn about

different cultivation methods.

To learn about fieldrip methods and planning, techniques of seed collecting

and taking herbarium specimens.

To establish connections to other botanical institutions and private collectors

for future research possibilities.

To write a report on the findings that may assist in maintaining and improving

Kewbs collection of cycads.

17



7.3. Travel Diary

Day 1: Friday, April 17th -Sunday,April 19"

21.35 departure from London Heathromith QantasAirlines. It is a13-hourflight to
Singapoe. Singapore\irport is very nice; it haslisplays of orchids, palms, a cactus
garden with large cacti and cycaiféhenleavingthe terminal building | can feel the
equatorial heat!

After anothersevenhour flight, this timeacross the equatdrarrivein Sydney where

it is raining and the temperature is a cool 18C

From Sydney it i® 90-minuteflight to Brisbane (GMT+9hrs).

Upon arrival,l take a cab to Navarre Lodge in Toowong and checkhis motel was
recommended to me by Lou Randall; it is withmalking distanceof the Brisbane
Botanic Gardens.

Around lunchtime | take a walto the gardensLou told me there was a bromeliad
show organised by the Brisbane Bromeliad Society. Plants are exhibited and sold.
| spend a few hours walking through the ImitsgardenEntry is free.

Cacti, bromeliads, orchids, palms and a variety of tropical trees sushstavia sp,
Spathodea, Schefflegtc are growing outsidd.he garden has a large native section
with Melaleuca,a range of cycads and conifeBsachychion and herbaceous plants.
The sun is shing and it is about 27 degreesl€ius.

Day 2 Monday,April 20"

| wake up at 5 in the morning. Take the bus into the city of Brisbane,dnaakfast
and then walk to Roma Street Parkland, a park Wed recomranded by Lou
Randall. The parkontains quite aefw interesting palms and cycads andection of
native speciegicluding EucalyptusMelaleucaandsome cycads such B&acrozamia
and Cycas.An adjacent section of South African plants displays some rédhge
representatives of the Africdncephalartossome of them coning.

Around lunchtimd cal | @amerdnto@aage the meeting. | take the bus to
Mt Coottha in Toowong where | mebtm and Jason Halford. | will be workingith
Jason for the ne 10 days.

18



Redintroduces me to Paul Forstevho informsme of various localities and useful
contacts Paul isa cycadauthoritywho is based at the Brisbane State Herbaridm
has writen many articles on the matteinvestigating insect pollinatorfor example.

He is a very useful contact to hawsnd of interest to mas | wish tofocus on the
cycadbeetle interaction in my upcoming dissertation at Kew.

Paul passes on soméherinteresting contacts to me and makes recommendai®ns
to where to gand see cycads in the wildask him whether | will see any particular
cycads in cone but he does not think dost of the species seem to cone in the wet

season (November to April).

Day 3 Tuesday, April 2

Jason and | meet at 6am at Mt Ctdw. Weset out for Rockhampton.

Jason has spent the last few months researching various native plants that might be in
flower or fruiting to this time of the year. However, doing the research is only a small
part of the actual collecting process. Often, the plaesearched are not fruiting or
flowering although they might have been in previous yearsh®area in which they

grow might have been lost for development or catilethe population mighsimply

have disappeared due to other ecological factors.

We =t outin a 4x4, carryingherbarium presses, newspaper sheets to press the
material in, paper bags for collecting on site, a fan to assist the drying process of the
specimens and various tools such as a pole saw and secateurs.

Jason has also brought hiptiap, on which he has data forms on the plants that have
been collected on previous trips and on plants that still need to be collected.

We make one collection of a member of Rubiacaaag the waybut it turns out to

be a duplicate.

We spend the nighin a motel near the Blackdown Tableland which lies north of

Rockhampton.
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Day 4 Wednesday, April 25¢

Figure 1. Macrozamia platyrachis

fiMacrozamia platyrachis was described in 1898, based on specimens collected from
Planet Downsstation in central western Queensland. It is one of the rarest and most
distinctive cycads of section Parazamia. The long, broad leaflets, leaves curved
strongly backward and downward, and wide rachis, which is flat above and angular
below, make this spexs easily recognizahldt is the northernmost member of this

s e c t (Whitelock, 2002)

We set out at 6anUpon entering the Blackdown Tableland National Phdee my
first Swamp Wallabies and a Kookabutravhich is thew o r | latggéstspecies of
Kingfisher.

For thisNational ParkJason has researchearious plants to collect, arigerel am
hoping to findMacrozamia platyrachig¢Fig. 1).

The park is dominated by a mountain rgnghich we drive up. On the way up we
drive through Eucalypt forest andoges of palms that turn out to hevistona fulva
(Fig. 2), a palm classed as rare. It seems to guosterablyalongside gullies. Its leaf
underside is a beautiful gelsrown colour, almost tomentose. This makes it very

distinctive in comparison with ogn species dfivistona Seedlings of it are abundant.
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On top of the range is the ranger statideison meets thanger to let him know that
we are in the area to colle€@n ahiking trail we make a collection ain Asteraceae,

but again after checkinghe database on the computeturns outto be aduplicate.

Figure 2: Livistona fulvaat the Blackdown Tablelands NP

We find a population oMacrozamia platyrachisOnly aboutsix plants, but a couple
have male cones that lealready gone oveifhese are the only plants we see,
female cones or seedlings. The cycaplew in almost pure sand iRucalyptus
woodland(Fig. 3). Associated species awelaleucaleucadendravariousEucalyptus

sp, Banksia oblongifolia, Banksia spilosa var.spinulosa(Fig. 4), Xanthorrhoea
johnsoniianddifferent species dsraminae.

Livistona fulvaseems to be widespread throughout this forest, reaching impressive
heights when growinglongsidea stream and in the open. The specisitbat we saw

on the drive up here were all growing in the forest and none of them were as tall.
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On the way back to Rockhamptorewnake another collectipPenhamia oleastein
Celastraceae. Once we have found a motel in the city, we head out again to the caves
at Mt Ena which is only a very short drive. Here we want to check othéur
possible collectionthat can be made.

Figure 4: Associated species d¥l. platyrachis: Banksia spinulosa var. spinulosa

22



Day 5 Thursday, April 23

Figure 5: Bowenia serrulata

fiBowenia is named in honour of Sir George F. Bowen (1820), the first governor

of Queensland, Australia, serving at the time theugemas described.

Bowenia, because of its bipinnate leaves, sometimes tripinnate in B. serrulata, is
remarkable among the cycads. This feature easily separates it from all other
Austr al i dWhitejpoekn2002)a . 0

We set out at 6am and drive towards iBlg. Thisis the home oBowenia serrulata,

the Byfield FernFig.5).

On the way there we spd¥flacrozamia miquelii(Fig.6). As in the Blackdown
Tablelandsthe cycads grow in a very sandy sdilhey are alongjdethe roadnext to

pine plantations. We findne female planbearinga cone but the ovules were not
fertilized and the seeds are hollow.

At Byfield NP we walk through a forest that contains a mixture of rainforest species
such as Freycindia, a climbing Pandan andArchontophoenix alexandrae

Macrozamia miqueliandBowenia serrulataover the forest floor.
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Figure 6: Macrozamia miqueliiwith B. serrulatato its right

We make no further collectioreg Byfield. But on the way back we stop at Mt Jim
Crowe where we manage tget two collections. We hike up the mountain (hill,
rather) where we findAraucaria cunninghamii.The two colletons are another
Celastraceadslaeodendron melanocarpuamdAlectryon tomentosus Sapindaceae.
We drive to Mt Archerandfind Macrozamia migelii, which is very abundantere
we find the first femie cones with fertilized ovulesThe ripening seeds display a
beautiful red colour as they break through the megaspwglisgRig. 7).

Halfway up the mountain we alsee stands dfycas ophiolitta on steep hillsides in
a Eucalyptusvoodland. Som&ycasare 45m tall and bear fruit. Most of theaves
are looking old and dry anase of the stems actually have burn marks on tfdra.
area and the plants look desperate fdyuahfire. A naturally occurring busHfire
would also help reducing tHeantang which is everywhere. This introduced species
is suffocating whole hillsides and possibly themost vigorouswveed | have come
across so far.

On top of Mt Archer wdind a large colony oMacrozamiamiquelii. Thereare quite
a lot of ripe and shedding cone® we can make a collectioHowever, t proves
rather difficult to press the leaves of the plant as the leaflets are very sharp.

We spend another night in Rockhamptbam impressed witthe ske of steaks in the
0Cat t | eof Austrplia. fThey ave actually as big as the dinner pléte a token
reminderof vegetablepiled onto it. A nightmare foregetarians!
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Figure 7: Ripening seed cone oMacrozamia miquelii




Day 6 Friday, April 24th

Figure 8: Cycas ophioliticaat Mt Archer

fil consider Cycas ophiolitica threatened. Many plants have been killed or disfigured
in attempts to remove them from land used for raising cétt&.fC. ophioltica is a
handsome cycad well suited fandscapingremoval of plants from their habitat will

no doubt continue to be a problem as long as it is cheaper and easier to remove large
plantsfromt h e VWhitetbckp2002)

Early rise and back up Mt ArcheWwe make a small collection @ycas ophiolitica
(Fig. 8 seeds and herbariunpecimers. Due to the lack of spines on the leaflets,
Cycasleaves are a lot easier to press than the onbtaofozamia.At about 7.30 in
the morning we set out for Mt Etna NPto make the following collections:
Pittosporum spinescens, Bthnos psilospermén Loganiaceae an@assia tomentella
in Leguminosad&Caesalpinioideae.
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For lunch it is andcrab sandwich and custard appkeen we head towards Mackay.

On the way there weome acrosdacrozamiaserpentingFig. 9) (or at least what P.
Forster calldM. serpentinabut what Lou says is a more stunted fornivbfmiquelij

and the northern population Gfycassp.6 Ma r | b o r o(kigy 10). ThBit fore df

C. ophiolitica has a mee glaucous young leaf which makes it more attractive to
collectors and also more endangered as peoplehdigy up (Forster, P. pers cpbm
(Fig. 11) The plants we come acrodsowever do not look very attractive in a
horticultural sense. The leaves ard ahd dry and it has been a while since the last
flush. A lot of insect damage is visible. TR&crozamia serpentinare much greener

and only appear a little smailthanM. miquelii. The soils are serpentinitevhich is

what the specific epithetsphiolitica andserpentinarefer to.

Between Rockhampton and Mackay we drive through a dry belt for about four hours.
There is virtually no civikation with only farmand and some stands of stunted
Eucalyptforest. Many acresf the foresthave been cleared bgrimers that spray ¢h

area with poison (often bglane!) so the cattle can graitee land This technique is
illegal according to Jasobut still is common practice.

The region around Mackay is of interest as here the pioneer rainforest species start to

mix with the more dry scruBucalyptwoodland species.

Figure 9: Macrozamia serpentina

27



Figure 11: Dug-up plant of Cycas ophioliticad M r | bor ough Bl ued
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Day 7 Saturday, April 25"

Figure 12: Cycas mediat Cathu State Forest

Aln the past, Cycas media served as food item for the Aborigines. They collected

seeds, roasted them in a fire, and left them in the asmishe next day. The shells

were then removed and the kernel ground into flour. fling was then put into a

dilley bag, a cloth sack, and left to wash in a running stream for another day before

being eatenThis procedure was very important since @dirts of the cycad contain

toxins that must be r e m@Mhieldck 2@2)or e t hey ar

We get up at &@m after spending the night in a motel in Mackay. We drive to Cathu
State Forestabout 50 kn north of MackayOn the way we padsundred of hectares

of sugar cane.
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