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The Search for the Golden Fagus (Part 2)

Piand Eduvirds

The falling leaves drift by the windew
The antwmn leaves of ved und golid

Aatumn Leaves: Joseph Kosra & Johnny Mercer

Avtimnn Lesves of Ral and Gold

The story | foreshadowed in Part | of this
Two part article starts in spring when the green
*Jeaves emerge and the process of photosyn-
thesis commences in the chloroplasts. This in-
volves the manufacture of carbobydrates using
carbon dioxide from the air and water from
the soil, pawered by solar encrgy capeured by
the ‘antenna’ pigments, the green chlorophylls
and the yellow carotenoids present in the
leaves which acr as salar panels (HyperPhysics
Webwite, 2005),

The young follage appears green because
these two pigments respectively absorb the red
and the hlue components of sunlight, leaving
the dominant com colour (green,
from the coloar wheel below) 1o be reflecrad
back 10 the eve,

The TV ARG Cadonr Symem shawing opposine
Camphesencary Colours (o Wikdmedia com
mins: File R coldvewheel ywyp)

The Creeen Chlorophylis

The chlorophylls play a vital role in pho-
tosynthesin. Not only do they collect salar
energy but they also supply the electrons that
power the chemical reactions which
the sugars, starches and cellulose needed by
the growing plany. le might seem strunge
1o introduce clectrons into this blological
scenario, scemingly far removed from physics
and technology. However, electronic phe-
nomena underlic all the physical and chemical
processes that culminate in the reds and golds
of awtamn, In particular, oxidation (the loss
of electrons from molecules), and reduction
(their gain),

Unlike the stable carotenoids, the green
chlorophylls are short-lived and need 10 be
continually replenished by photosynthesis.
However, as the days grow shorr, the chlo-
rophylls fade away, leaving the carotenoids
behind 1o colour the ageing foliage yellow.

The Giold Caratenalids

The carotenoid pigments, the yellow xantho-
phylls and orange casotenes, shwork light at
the blue end of the spectrum. So, as the colour
whed indicates, they appear orange/yellow.
The chlorophylls present in young follage and
unripe frult wsually mask these blue-comple-
mentary colours. The best known carutenoids
are probably the orange carotenes in apricon
and carrots, and the red lycopene in tomatoes.
The yellow lutein is found in green leafy veg-
etables. Like the chlorophylls, the cartenoids
are anti-oxidants, best known for their in-vitro
antagonism to the carcinogenic free-radical
oxidation produce formed in animal cells.
Carotenold colours are urilised by binds &
animals for signalling. They appear  serve
two viral functions in green
assiating the chlorophylls to collect solar



encrgy, they also protect them by absorbing
|u-h’ll'...-|.". Jillugl‘l‘.;'_ blue snd ultraviales

light

I some deciduous trees, Including South

American Nochefegr species, a third group

of pigments appears in autumn. These sre the

ancthocvaning, named for their blue colousr

when bt islated from cornflower ;-.l.'lx.

Unlike the carorenoids, the red. blue and

purple anthocyanins are not usually present in

‘ i
young leaves bur are photosynthesised from

the sugars in the dying leaves. Their photosyn

thene ongin ix evident from the blucbherry lead

images bedow. Note the shadowed {yellow) and

iluminated 'H'-]';-mpl." upper ieal surtaces
the red anthocvanin-Hilled veins and the un-il

laminated (green) lower leaf surfaces

H‘n WareT n||u|‘|(' .ll‘lhlu VADINS 4re com
monly found in Bowers, fruit, sap and roots

and in the veins and vacuoles of autumn

lcaves. They usually ubsorh green or cvan lighs

Nea or reg, l’-(

and consequently Ippear ma
corresponding complementary colours shown
in the colour wheel, Ant-axidants, like the
carotenoids, are abo credited with healch-giv

ing properties, Anthocyaning readily change

ng to i high anthocyanin content and low
acxadiny.

IThe red anthocyanins probably act ax a lighe
CIOCH, PrOLECTing against L -lu'n.;n;g blue
sinlighe in cold autumn condithons. Alchough
the decp orange of Late sutumn Fagus may
not be due to anthocyanins, the rar purple
Fagua leal colour in Dennis Harding's photo
in Parr | and the magenta in Michael Gay's
phoeo below indicate their occasional pres
ence. In the northern hemisphere cold, brighs
and dev sutumn weather enhances red foliage:
cold weather shus off the Bow of nurtiens to
and From the leaves: sunny weather enhances
rn’ 'Ka.:ll‘t “Illlllk:- ANns e l'u'um:\r\ the
"rnd\l\l\ ol ""nln\\ Ikaﬂl\; ll\l' \ll‘- M\'.H*‘. !
concentrates the precursor sugars in the
plant saps, These may be the condition that
P’\ll".ll £ 00X .'l\u'l".l' hr:ghr n‘d"‘ulpll ! 2!['.l‘-
foliage. Abnormal light exposure may also
affect anthocyanin ph\\n‘vlu‘;\ AN CNEINE TOw
of grapevine foliage is recently repore d to

have turned bright red following an autumn

hightning strike

3 L
colour in chemical reactions For ex \Il‘pll, vu’
wine made fram the Spani sh Temeprarmille Srape Ll ' andl tean, e \

variety typically has blue and purple hues ow \ PR



Chemical analysis could setrde the question
of the autumn Fagus pigments, Simple paper
chromatography echniques available in school
science classronme—and in the kitchen!—can
scparate the blue and purple anthocyaning
from the yellow and ornge carotenoids in late
autumn beaves like the Tenpnonilio vine leaves
below.

fempnrmidde grupevine levves and 3 “Riechen

dnk”™ paper chrommtogrm of thedr anchocy
anin Cupeer) ard cammenoid (bower) plgmenis

(Kayersa, Tovmania, May 2014)
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Photosynthesis governs the birrh, life and
death of plants and their lesves, Elecrrons in
the antenna pigment molecules capoure and
destroy light particles (photons) from the sun
and snaech all their encogy. This is the photo-
electric effece, first explained in a famous paper
written in 1905 by Albert Einscein,

In essence, the harvesting of sunkight energy
by the molecular antennas in leaves requires
a match berween the enctgy of the incoming
photoms and the encrgies that can be absorbed
by the clectrons present in these molecules,

Now the clécrrons which bind the carbon
aroms together to form onganic molecules be
have like waves on a violin steing—the longer
the molecular siring, the longer the decteon
wavelengths and the lower their corresponding
energies. This violin wring moded of decrrons
in boxes carned Erwin Schrodinger the Nobel
Prize for physics in 1933, It llustraces the
famous Hessenbery Uncertainty Princple,
named for another (1932) Nobel prize-winner,
Werner Heisenbery,

Many molecular boxes are so small and their
clecorons ure so energetic thar they can only
scquire encrgy from correspondingly high en-
ergy uitraviolet light photons, Consequently
they don't appear coloured, excepr perhaps 1o
the binds and the beex. However, the xantho-
phyll molecules in yellow leaves each contain
a line of 22 carbon stoms of just the right
length to allow their electrons 1o resonate
with and capture blue sunlight phocons, The
more comples green cilorophyll molecular
rings abworb solur energy from red and blue
light. The sarious antenna pigments ure each
muned to capture photons of specibic colours
IF the antenna molecules were much shorrer
ot longer, their vibeting dectron waves could
not resorate with solar photons of the visible
spectrum and the leaves would fose both their
colour und their effectivencss ay solar energy
collecrors. In contrase, the palette of anthocy-
anin colours spans the entire spectrum s the
molecubar boxes congaining their colour-giving
elecrrons expand and concract with changes
in the chemical envitonment—hence their
extenslve use by plants,

Curotenoid and anthocyanin based com-
pounds are evidently vital 1o growing plants
and animals, not just incidental contributoes
to passing shows of autumn colour like the
golden Fagun,



Flyperthysics Welsiee. 2008, Licoegia St Lniverwn

Phoson alwatpaon e photmwynehesie ha

hyperpdrysicn phy- ast g odu/ Dl hiology?anrpha Sl
(viewed] Juse 11, 2014)

Wikspedia, Anthncyanin, e wikopedic oeg/ Wil Anrhoy
atsin, (viewed June 11, J0I4)

IS Navsomsl Arberunty Websmie, 200 1. The Scence ol
Colowst im Ausums Leaves, Saipe) fwww, usna isda gy
PhcooCallery/ FallFullageSouncebsti olue heml, (viewsl
June L1, 2014)

Hixh, Zaldin sed Mo Comens, Maysislogic signihcaace ol

seahocvanies dueing ausamnal el senoscance, In

eroephyvadonljournalssngfosniesa 211/ ) tull pdd
viewed funelY, 2014

Lamg, Warwich, 2014 Lighinang sirthy gopeTing in
Victoria, ADC Fyral, Srgpel/abe et s/ e 201 404 12
phening vines/tviewed haly 09, 2014

Hadh, Zeldia und McCaomn, 201 1. Fiosd the hidden o
bours of Autusin keaves, Scaentide American, hagpu/ www

wicttibe American com/ amddebrmg scarnee-home-lesd

codoty) fvdewed June 11, 2014

Koming, o F199%0 Lighe, Mant Plipsiclogy Informs the Amencan flamangy s & R e
tine Website, Jogped/planepliys info/plani_physiohogy { fuly colonad Hlansinge in the wor | i '
Lighe huml. (viewed july 01, J014) mainly hring sheunp, Artewir, which in the lagoom
Loalapagon goy thesr Cant 1osids brv feeddingt cih wuml

A sl aand procopon, () e S Llow




Making a Difference in an Urban Bushland
Fluzel Britton and Parricia Ellison

The Reid Serect Reserye comprises 2,6 ha of
native bushland on a hillside overdooking the
Leven estuary on the western edge of Ulver
stone. It Is the largest ares of remnant cucalypt
forest in the vicinity of Ulverstone and is now
sirrounded on all sides by resbdential develop-
ment.

A management plan for the Reserve was pro-
duced by Central Coast Council in 1998 and
tevised in 2007, In 2011 the Council com-
misioned Bushways Environmenmal Services
Dasmania o undertake a vegetation assessment
and work plan. According o this publication,
the Reserve is dominated by black peppermint
( Escarlypenr areygedaling) with white gum (£
vimminalls) co-dominant and stringy bark (£

obligua) also present. Native cherry (Exocarpw Reid Soreer Heserwr (Mhoeo H, Britmn
cupressifermin) and prickly beauty (Pulterusea
Juniperimg) are common understorey plants
and many other native shrubs are also present
including native gone (Daviesis wlicifolia),
erccr currant bush (Leptameria drwpacea), blue
love creeper (Comerperma volubile) and the
whize Rag-lris (Diplevrena monaeq)

While much of the bush i in good condi-
vhots, It s under serious threat from many
woods, tracks, dumping of garden waste and
unatthustized curting of yegetation. Cen-
tral Coast Council has been active in weed
removal, particularly blackberries and Mont-
pellicr broom, over several years. In 2013 2
small group of users of the Reserve who were
concerned abour the severity of the weed prob-
lem decided to forn the Friends of Reid Sereet
Reserve to supplement Council's work, Of
the 16 main weed specles ity the Rosetve, the
Friends are focusing on blucbell crecper (Bil-
lardiera eteropbpllie, previously Sollya betero-
piplia). This weed, which is native 1o Western
Australia, s a severe problem in the Reserve,

strangling and killing eucalypr saplings and



smothering other plants in the undersi
vaniety of other weeds, largely resulting fro
the dumping of garden waste, are also being
removed. They include banuna passionfruit

(ltseiana), holly (Jlex aquifolinm)

(Pecsflers m
agapanthus (Agapenthus africnmn) and for
gee-me-not (Mymotds nfiwicn). Montpellier
broom (Gemisee messpesswdana) is another very
serions problemy; some lange shrubs have been
removed und a biological agent (3 species of
Psyllid) has been introduced and its effective
ness in being assessed. (see p. 13)

In spite of these problems, this little reserve
provides homes for a wide vaniety of bird spe
cies. The cucalypt canopy Is important feeding
habitat for the endemic Black-headed and
Strong-billed Honeyeaters und Seriated and

Spoteed Pardalotes, ali of which have breeding

populations ln the Reserve, Swift Parmoes have
e foeding in the canopy when the
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cucalypts are in Hower during their migration
I'he Reserve also bodds severa] pains of Dusky
Woodswallows and the endemic Green Rosel
las and Yellow-throated Honeyeaters. Golden
Whiszlers, Grev Shrike-Thrushes and Grey
Fantatls are also present and can be heard call
ing in the spring and summer. Three species
of cuckoo, the Pallid, Fan-tailed and Shining
Bronze-Cuckoos are also present ar this time

The theeatened castern barred bandicoor has
been observed just outside the Reserve and
is likely to occur there. Mademelons are scen
within the Reserve and the bushland is likely
te provide habitat for a variety of bats, repriles

Sprorredd Pardalon

Ixinky Woedwwallom

andd invertebrates. We hope to inceease our
knowledge of the fauna in the Reserve and w0
promaee Itx value 1o the wider communiry,

Publications consulted

Vigetation anenment and work plen: Reid
Street Reserve, Bashways Envitonmental
Servives Tasmania (October 201 1); an update
tw The Birds Recorded at Redd Seecet Reserve’
in the above publication was submitted 1o the

Central Coast Council by Hazel Britton in
November 2011

Strong-hilked Honevenne
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In Seprember 2004 UK naturalisg and
photographer Andy Murray apent a week at
Black Sugariosf during an extended visir 1o
Australia and New realand to photograph
collembola. Andy tracked us down through
the disjuncrnaturalist welsite on which
describe observations of collembola feeding on
myxomyceces, 2 hitherto little known aspect of
collembolan bialogy

Collembola, akso known as springruils, are
small wingless soft-bodied hexapods (6 legged)
that are vaually between | and 3 millimerres
in lengeh although some may grow wo 10
millimetres long. Their common mame comes
from the fact that many species can spring
considerable distances when disturbed. Ay

Andy'’s photographs show, collembaola ¢

a variety of !h.lp\l. -.'nhmn xnd exrures
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Shime moulds would have to rank AMONEAT
the mont obscure of the mmaon forms of lite
Mg l". Ak n.;'fl widely ey lent in mos
Pares ol the habitable world they are rarely
scen by ocher than the Initlated, and few eve
recopnize whar may be before thair very eyes

Where the

is the paucity of literarare for the beginner SHIMEe Moulid crec {‘."

Dest explananan for this ignorance

..‘-|\|" from a MT SCCHION O MyXaMmYOCics In

Fuhrer's ungi book! the rest of the availaby

liters s | I""-l» cchnical and torh oaing

There has been no widely available hand-held

guide avatlable for 3 complete novice 1o unds

vind alime mould superimpased texe explaining the structure of
Liovd i to be commended for hlling this the fruiting bodies. Part 2 (p, 45-62) with s
vacuiam by publishing what is hoped 1o be the nformal discussion an varjous related topics,
first of her books on myxomvyeetes. | have to indd the g )"..'H- v in Pant "_l, G900
confess chat despite having been familiar with make foe casier reading
slime esoulds for several years it took o drak The book s Mhestrazed with 2 large number
version of the present book 10 realize that the of bigh quality maces- and micrographs, De

lnstnodium onginates from a single spive their small stae, mainly 55 x 45 mm, the

!
A Was DOL AN agereation of Ill.l‘ltl 15 of GCTANS QI yory Jear
rmocha having a corroboree of sore Huving read the book | need to make
As the author puints our earty on, cla secnnd confessdon, that 1 am still in the dark

stheation of these onganisms has sboust whar makes these critters tick, They lack

nfusing, variowsly appearing un brains but demonstrate forms ot intelligence

s well as under wology. Mysomyoot is now i avoiding obstacles when seiching for food
scepted as falling under the kingdom Protisa in a maze. Rescarchers have tound that the op
which include :!.j " and seaweeds which timal paths used by Myeariom padyoepbulm in
are nat planty) searching for food in contrived situations ar

| found the most uschil section of the book not dlssimilar 1o the network of rosds con
to be Part 1 which discusses the biology of necting major cities in several countries. This i
these onganisms, It makes bor slow reading ol course no reflection on the book, merely an
'u.,“‘-‘ ]||. sntarmiiiar i '1'x|'|.n7, Y 1|\!ll 14 \I!l'l.\ 4L "Il‘ W are ‘ ul.l‘!" ‘-'vllitu""l;‘-:'l
constant reference 1o the glossary, However arganisms of which we know little,

" f1as |‘-‘vlu.'x}'~|‘. dod with images with Ihe nuain crnnciwn { the book 1 the fack ol



scale for images. Something along the lines of
Malcolmw’ Glomary® shawing scale ban with
caption would have been very desirable.

|Editoe’s note: an indication of size is in-
cluded with most captions.]

Lloyd's modesty has inhibited her from
revealing that one of her finds is new 10 sci-
ence and has been named after her — Alubita

Hoydice Leontyey, S.1.Stephenson & Schnietler

(publication pending),
This boak hus the pmmia: of becoming the

stanchard work for in the same way
Fuhrers hay been for fungl and Meagher &
Fubrer’s has been for bryophytes”. Appendices
provide information on classification, a glos-
wary, bibllography and a checklist of Australian
myxomycetes.

The book is available from Fullens, Petrarchs

and the Devanport Bookstore, online through
Fungimap or direct from the author.
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The Cape Broom Psyllid

Cape broom, Gemista mamspennlana (also
known as Montpellier, French or canary
broom), is & 2-3 metre tll leguminous shrub
with bright yellow flowen, Native to the
Mediterranean region it is now a significam
weed in the higher rinfall arcas of southern
Australia especially in disturbed bushland and
poorly managed pastures.

Its hard seed coat can delay germination
with buried seeds able to remain dormant and
viable for four or more yeurs, Large seed banks
exceeding 50,000 scods per square metre can
develop under mature plants, Seed dormancy
is broken by fire resulting in dense infestations
that can out-compete other planes.

Herbicides, burning, mechanicul dezring
and grazing by sheep and goats have been wsed
10 control the weed bur their limited success,
expense and difficulry has resuleed in biologi-
cal control agents being investigated.

The Cape broom payllid, Arytinnds hakani,

b 4 sap sucking bug that i abundant on Cape

broom in the westeen Mediterrancan where

it can reduce Howering and leaf area. The
payllid was approved for telease in south cust
Australia afer wests confirmed that it posed no
risk to native fora. It was relessed in Tasmania
in 2009 and o mass rearing program is now
being conducted by the Tavmanian Inwtiture of
Agriculture o establish it at sites throughout
the Stare.

Fernales lay up o 200 eggs amongst young
Jeaves and Hower buds. After eggs hatch in
spring the nymphs feed on leaves and buds,
They pass through five instars before reaching
the adult stage. In Tasmanian the payllid may
pass through three genceations per year.

The payllid has the potential to retand the
growth, reproduction and spread of Cape
bmuadmypcmﬂcau-ﬁdmnuol i

n.
lnhnm.nhm From: Weed abw control
pamphiet: Cape Beoom Payilid,
Tnmhnhuﬂmunfwmlmmm)
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Bird observations ar Birralee
f [ el il \ (aetrsent

| hiave very lintle rime available for observing
birds so | was thrilled when on 15 November
2013 | nociced a lot of acrivity at a ness buile a
couple of scvons ago by swallows on the frone
of our bowse. It made observation easy, and
while the birds weren't overjoyed when | set up
2 carera tpod, they evenrually sertled down
Ihe occupants were, in fact, not the swallows
bast & pair of dusky robins. The position was
detinitely prime real estate - excellent open
views 1o warch for pf(\!.u'.vl\ lots of nearby
i.nul:u,; nees, a \ulu{ llA"‘ll\l"hl'.“l .Illl’ A
ready-built nest locared on 2 sheer wall safe
from ratx and snakex

T
'

11 One of the birds was observed o

stay on the nest plrm,u:x-;nlh {they may hawe Disky Robim isliee ewallowa ¢
swapped roles, it was impossible o tell as they
look so alike) while the other fed the sitrer, |
have read that It is the female thar incubares
the eggs. By November 17 T was sure there
were young in the nest as the parent present,
who begged for food from its mute, ducked it
head down into the nest with the offering.

26/11 The diet for the unseen occupants of
the nest conuasted of ¢ vesything that could be
labelled as animal protein - spiders, worms,
fixard talls, grubs and caterpillars, The parent
arriving with the food always alighted a fow
metres away on a power line which caused the
nesting bird to become very excited, calling
out and |iggling around

By Novernber 28 the sicting bird had lefr the
NeSL, SO Now vh(n‘ wWere ™wo plrx'l'h'\ rnr.zgm-::;
and delivering goodies to the young,

On November 30 | was finally able to se
waime greedy faces yaping above the rim of the
nest with the arrival of the feeding parents

Judging by the stze of some of the creatunces
ping

sutfed into the mouths, there were some very

farge throun and CTOPA N those Ty bodies! Chich v of o apad wouns, Lheand wll



By December 3 the young were getting
ready o £0 out into the world

Shortly afeerwands the Bamily left the nest,
and moved into a nearby melaleuca swamp,
where | could hear their somewhar mourn-
tul whistling as the parents continued 1o feed
their young, | occasionally caught a glimpee of
the family, and within a couple of months the
parents were back at the same nest and suc

cessfully ratsed 2 second brood

I was wasching a bassian thrush recendy. It
had 2 worm in its beak, rook & lide beap and
when it landed it did a linde shimmy worthy
of a pop star, which was obviously used 10
locate irs next feed as it was followed by a
rapsd heads down o dig something our of the
ground which it ate. It then picked up thy
warm, which it had dropped as It dived for
the gruuml although wo rapidly for me 1o s,
ook another leap onra a new spor and kept
repeating the motions, all the rime carming the
warm along, When it was satished, it Hew off
with the still intact worm in its beak. Was the
worm a \"\(\ l.l] prur (12 '\' ‘.nr\‘ for saomeone
che, or to be saved lor dessert somewhese
private!

The next time | observed the theush, it had
three worms and was again feeding himself
on smaller creatures in between tossing the
hapless worms onto the ground for picking up
later, This time | am sure that the worms were
for another bird, perhaps young in the nest
I, as 1 suspect, the thrush wus saving & good
number of larger prey tor a visit to the nest,
this would limit the number of trips the parent
makes 1o the nest, therehy redocing the risk of

a predator locating the nest




Valks and other events

January 4 Vale of Belvoir Mcez ar 10,00 on Cradle Mountain Road abour 100 m south of the
junction with the "Link Road”. now called Belvoir Road. There is 2 Telstra shed on the left hand
side with places 1o pull off the road. The Tasmanian Land Conservancy may seek our help with
same survey work and we will see some of the highlights of this magnificent sabvalpine valley.
Any walking i off-truck in open grasland/sedgeland.

February | February Plains Meet ac O'Nelbs Picnic Ground, Gowrie Park (clearly marked on
the Mt Roland side of Clande Rd, with totlets) at 9.00 am where we will pool rransporr, A4 km
pesurn walk (with 200 m gende dimb) o the edge of February Mains and the recently restored
Basil Secers crappers hur at 1050 m. This is west of the Mersey River and south of Borradaile
Plaina, The road is steep in places bur OK for 2 2WD with care.

March 1 Birralee Meex at 10,00 near the lerterboxes at the end of Denmans Road ar the
borom of the track to Sarah and Ron's place, (Denmans Road is off Priestleys Road that joim
Blrralee Rd (572) o the Frankford Highway (B71)) We will walk up the track stopping along
the way to Jook at some rich alves for slime moulds - and ser some in the Beld. We can abo look
ar myxos with hand lenses and microscopes, Dan't farger your hand lens!

April 5 King Solomons Caves Maole Creek Meet ar 10.00 ar Mole Creek (ounside the public
toblets), We will teavel 1o King Solomons Caves ro check out the surrounding vegetation that
includes wet forest, rainforest, bryophyre-covered rocks and logs and dry bush

May 3 Doaoleys Hills, Latrobe Genevieve Gates and David Ratkowsky will lead a fungi walk
Meer at 10,00 the carpark at Bells Parade near the Axermans Hall of Fame,

Deadline for the next newsletrer is March 30, Please send unformatted word dociuments to
the esdivor (emall address below), Photographs should be reduced ro approximately 600 KB and
ermailed separacely

Printed by Impressprint, Wenvoe Strees, Devanport
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