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The past summer was an unusual one it was
the hottest summer oa record in Tasmania

and in the western half of the stare rainfall
was slightly below average follewing 2 record
dry \‘~"HK, driven in past "'u 2 M R fl \n‘-u
cvent. Major lightming scorms in Janwaey
ignated swores of bushfires; some continued to
burn for woeks. Also remarkable was the rels
thvely few days of high Rre danger. High fise

dnx,:_l dava, like dry

'v;;‘;lll"l}j. are predicred
0 become much O !‘l‘qurnl im the Coming
c.’ | ll,c . |

There huas boen an increase in the aumber
of |l}.’"""”p‘, nired fires in Tasmania since
1980, Tems of thousands of hectares pPer yeat
were burnod by sach fiees in theee of the past
ten fire scasona. It seems that changed weather
patrerns are making ‘dry lightning —wheee
ightning is mot accompanied of followed by
."1 ANy ramn M h Toae ¢commonm I IJ"VZ‘

nia

O the pproximaredy 0 x';h'n ng hires
whach ign tod i January 2016, around 20
continued eo burn well into February in the
west of the state, with Insuffacient rainfall 1o
extinguish them. A bushfize which "-.’_Ql"l in
the Fisher River valley on the 1 3ch lanuwary
raced up the Devils Guiller, burning rainforest
in the bottom of the goege and spanc cacalype
foeest on near-vertical rock faces, before reach
ng the fatter alpine country of the Central
l"‘fl'l" lh»\ l“( \'14.; ACNEN '.fr H\lr"'."j
sround 26,000 hectares (around 2.5 times the
size of Maria Iand or Robbins Island). An
other hee in the Meney Valley, near Lake Bill
threatened the Walls of Jorusalem Nathonal
Park, bat fortunasdly the weather conditions
did not propel this fire ineo the highland
COOEYMIEMS
While fire s 2 kev part of the exology of the

Fasmanian Wilderness Woeld Heritage Ases

it can be very destructive (s som

(TWWHA



owat Devils Galler, 7

ccosvsoma. When hirc-sensitive vogetation
is replaced by more fire-tolerant and flam
H‘.J"-.‘ Yeprtabon ff'-: shifr is [SLRNE I petma
nent. Abter a moath with less than 50 mm of
rainfall, even mmnforest can burn. Under such
dey conditioan, the noemally stable boandas
ics berween rainforest and other vegetation
LT .'v "N H::'l A'n! :ln-»".u Ai n.'l ot vop M
sdvance of 2 bushfire

Tasmania is a global boospor of conifer
diversity.  Eight out of our sen conifer specaes
sre ancent Gondwanan specics conbned 1o
cool mokst b Jl'- LA ”‘('- e l-‘,mJ“\ very
Jow growing ||"|':-:|\{|‘. i have poor wvd
dispersal.  They lack the various adaptations to
e found chroughout the majoricy of Ausera
lias Hova 1o addition to the conifers. Tasmania
has an ansurpassed Hora of anciemt relicnaal
(palaco-endemic) plant spocies which require
mont, hre-free habitars. The sclentibc and
COMCTVAnOn signibcance of theswe Species, and
the comenunitics they comprise, arc important
woeld heritage values of Tasmania's wilderness

Having remained Lirgely unchanged simce they

Al

Vit e n

fing cvodved om 2 humid Earth, these planes
tend o be highly fire sensitive

Same of the larger penall pine (Athvorexds
cwprervsside ) troes killed by the recent hires
would be dose 1o 1000 yvears old. Long
term rescarch sires ot Me Read and Mt Field
imvestigating recovery after firos in alpine
VERctAbON have shown virmually no recruit
(Neovh

afagrws genwid), oven where a local seod source

ment of comifers oe Seodizous beach

remaina. Cushion plants appear to be moee
residient but are slow 1o recover \‘n" from
the local extincrion of poorly-dispersed species
“”h ;NN'V 'q"r”\"‘.“'?l SULLOWN "lll)!" t‘r\ J‘!‘E
lack of penail pane recraitment on the Central
Mateaw, for example, may be caused by mar
wpial beowsing), the other major px wental
mpact of highland fires is los of organic solls
by combustion and/or erokon. The age of
these OIganx r\‘u vy .rulc! datc l‘».k to the
beginning of the Holocene. Natural processes

to roverse those almost instantancou \".Jl'\:\'\

would require thousands of yean

Fasmanias Ceneral Platesu i the seronghold



of pencil ploes and has scen frequecnt, docal
ired, low severiny fires since before the Beiaish
occupled the coumtry. Fires lic by graziers have
bamt much of the Platcau {pasticulardy in
TNA-61 which was the driest spring-summer
in the 80 years peior to 2015-16) resulving in
the boss of around onethind of the extent and
10% of the population of pencil pine. King
Billy pine (Arhrotexs selagineider) forest oo the
West Coast Range and elsewhere wan similary
impacted by anthropogenic fires from the
FS80s inco the carly 19004,

In the end, around 15,000 hectares—loss
than 2%-—of the TWWHA was burnt in the
2016 sumenes and only 2 small proportion of
this barne arca was fise sensitive vegetation
Probably less than 39 hectares of penail pine
was destroved. The danger is that incremental
lowes like these will compound over the com
ing decades or, wone, conditions like the frae
summer comncide with severe e weather with
catastrophic outcomes. Active interventions,
such as replanting or ex situ conservation, may
need 1o be employed. DPIPWE & currencly
assewsing the damage to the alpine ecosyseems
ncat Lake Mackenzie 10 desermine manage

ment actions for this sice

The Lake Mackenzie fire bamed the

and Cusvbom planis near Take Ma AT

headwarers ot part of the Mole Croek karst
catchment. Where peat woily (organic soils)
have burned, the land surface cannoe st like 2
ponge ax it once did. Previously, this onge
acved as 4 butfer w0 redeae water gradually
Now, the cffeces of rainfall evenes are seen
quickly in the caves bedow the Western Tiens.
These “Hashier™ hydrological phenomena
could mean poor karst conservation owtconses
increasing etfects of dimase change, longer
dry spells and mare severe Boods stress the
karst ecosystems and the very substraces cave
animuals bve upon

Extensive fires in the Tarkine regron burmed
moszly scrub and moodand with some wee
cucalype forest and rainforest, The ‘Maxwell
River Fire' in remote southwest Tasmania
burned mostly buttongrass moorlsnd and
scrud, The Tasmandan Parks & Wikdlife Service
monstored thas fiee and the weather conditions
in readimess 1o act if fre-sensitive vogrtation
bocame as risk, as happencd in 2013 when a
lightning fire burned 45,000 hectares mear the
Giblin River in soathwest Tasnania, burning

nparian Hoon pine forew and reaching the

edge of the alpine rone in the Western Arthur
KJHL\‘
The Packs and Wildlife Service utilises 2




Bushiire Risk Asscament Model and expen
AVE 10 mantoe u"f i":dlki " ea8s o saty
ral values, in line with their management goal
"No loss of B MNMTIVE yOECtanon o other
high conservation values in the TWWHA"
“‘mncv there may be limitations w l\'l oY
ng the ’:I‘.A' on the rvn-.u'.f QUE 1D MVere
conditions, remote locations and Bmited fire
hy' [Ng FCSOUces

It is difficuly o sscribe climare change a5 2
direct caune for any single event. It may seem
strange 10 consider lightning fires s amthropo
pemac, Dyt thar is the -v.v,;qu conclussan from
the facts of climate chanpe. Langs bashfires
were vory infrequent prior to European
1Vason u‘-., n.'i\(l;uﬂ:!.u 440 !L‘Ju‘\l due 1o
imtentional and indoacriminate P-urn.ng-.! the
bush and changed land management. In the
modern era, with restrictons on wse of hre In
thu 'hu\". H'l".’l'\-’l’ uh«’(h“'u,'up ot '-.uhhh‘
science, betrer hre suppression capability and
fee surveillance technodogy (ncluding satelliee

images), we mught expect to sor less doseruc

tion caused by bushfires. However, thoe ad

vamces may ot be enos

gh 0 compensate fos
the increcawes wilkdbre tre QUETCY and soverity we

.
sre beginning 1o soe bn this changing climare

Abowut the author

Nick Fragerald s 2 Geography and Spacial
Sciences posegradaice seudent at rthe Uns
versity of Daamania in Hobart, Ha rescarch
imterests include plamt ecology, ecosystem
restoration, vegetation dynamics and dimare
chunpe impacts. His main suady site s M-
quarie Isand, a 1258 km* speck of land in the
Southerm Ocenr

COxher artiches by Nick can be found on his
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Introduction

This aricle outlines the 'unnx?-'.a and prob
able impaces of the fires on the Central Plareau
i 2016 on the Mole Croek karse’s narura
vatuos and the kasst resources used by the bu
AN COmmanmy

Ihe Mole Creck karst is ooe of castern
Auntralias Largest and mont densely cavermous
kanses. It measuses approxinsately 26 x 10 km
and extends from the midsle pos of the Great
Western Thers acroms the Mole Creek valley to
the fooe of the Gog R"‘L\' ey main carchment
u'\llnk\ the h }'h." ale L L of the Fen .H‘-’ the
northern margin of the Centeal Plascau which
wes burmt in the Lake Mackenzie/ Mersey fire

In 2013 the importance of the kart wan
r

’\tl"""'\' \1 “ht n "‘l' ’4\" AN “ |} A‘.’ o
World He nitage Arca wan extended from the
edge of the Central Plateau ro incdlude much
of the western escarpment of the Tiers and the
Molde Creek kare and s cachment
The Mole Creek valley is an Mmportant

Earmiog arca, and the caves are important
POr touriam and spe .‘-:nl-,—“. he caves of the

Male Creek kasst ase recognised for ther high

c!q;l:‘r ol (‘mL mium in an u-&ih}j)fl In -F.!n ;vh:l:

faunal assemblage. The karst fauna are vulner

ll‘vlv. specaes and res arch i inx uw“r-(l\'
Sereama in the Mole Creek linds ape

tnbutanes of the Meney River—Bow un

Je rpround for mos of their courses for maost

The

water-saturated (phreatic) rone of the kanst is

of the year and surface water is scarce




important for wacer resources in 4 landwcagx
with pooe availabiliry of surface water. The
Mole Crock kant is 2 fussabanr, where the
water that Hows through the kane vwaserma
Ares vl l'll]'v fraom jrees l"‘Y)T oan, but moes
importantly, it s hleered chrough rocks abur
ring the limestoae at higher devation

[wo important aguifers that release waser
1O e arse .ir; nr.;_\ syYsMems o \‘-II(' C.reek
have for a long time bufferod inputs to the
e, The most substantial of these usicn
¥ 2 reservoir held s thick -ln‘\' wdi
menis erodad from higher devarions sh pPos
on the Tiers. This “-."\}-:tf aguiiter ovetlses the
foeosoed karst comeact '.'u' |;n-‘» K al hnu-‘-’ll\
of the limesone with adjoining sedisnentary

rocks )

karst drasnage swasems, However, the majoriny

:
it rclcases warer gradually ineo the

of the obwaured kane contact is now planted

osit to timber plantations of Escalypras witerns
plantcions thar are koown for subseantia
Intercephion of aguitcr rech ARe southeast

Australia by virmee of high water demsand in

rapid groweh phase. The second aquifer is

comprised of strcams that rise on the Cenarad

Plarcau and upper escarpenent of the Tiers that
| }

darecely imput the kans draimage syseoms. Moar

of those strcams have been muinained as senall

LN}

but permanent strcan, due 1o the sponge-|
release of moasure throughout the year by the
peat soils of che northern Central Plascan

The loss of the peat hased sosls of the noeth
ern margin of the Ceneral Mlaceau o the fes s
likely 10 compromaee their buffering effect on
wream lows. Obacrvatsons have alecady shown
that beoadacre plantations over the midslope
perched aquider have recently changed the

karst hydrology. The aguibers enabled gradual



relesse abong the eivers over the scasons and
redease between pocential metcoric phireas re-
charge cvents (2 phreatic zone is whete spaces
in the rock are pereanentdy water-flled). The
likely effect most residents, waser usess and
regudar cavens will notice s higher muagnitude
oscillations in cave seream vobames, The opi
phireas will abso Huctuate more nociceably (the
cpiphreatic 200¢ is the part of the cave symom
where the water level of the phreas scasonally
Huctustes). The cave fauna will be vulserable
to Jonger dry spells and more frequent floods
Whale spelealogists (cave explorers and re-
scarchen) will be alert for changes, others may
encounter conditions they did noe expect and
face increaed ruk of flah Booding. Youth ad-
venture groups with non-specialist keadenhip
and unaccompanied general publc dominare
the we of casly accomible “wild” caves

Documented Impacts

Ihe author has abserved unumaal hydrologs-

cal behaviowr in one popular beginner group
cave at Mole Creek, repear trips encounter-
ing unexpeceed pools of water (see photos p
7). Furthet, on one occasion since the fires, 2
one metre deep stream in the overflow surface
channel outside this cave was found o be dry
bews than two hours larer.

The peat burnt moee thoroughly doser 1o
the excarpmsent because it was fuclled by an in-
crease in available oxygen. Sub-alpine impacts
were patchy and limited by airflow characrer.
istics. To the eastsouth-cast of Mt Parmeener
les 2 deprosion formed by 1 shamped Bield
of dolerite codumns thar can be regarded a
a pseudolant. This was partly explored by
the suthor some years ago, and was found w
contain dark cave-like spaces with troglophilllic
fauna including the cave spider Hickmuania

trogladizes. The vegetation of the deprossson
was burnt in the 2016 highland fires. (see p. 0)

The cave spider Hichmansa mropladyre has hoen
obwerved an the pacadobars acar Mt Parmoencr

Mhoto: Db Huneee

Conclugion

It bs imsperaive that salficient resowrces be
allocated to monitor the impact of the fires on
the behaviour of the karst draimage systeons,
water quality and kant coosystems dependent
on karst hydrology. There may be 2 need 0
establinh fauma sanciuarics and the impact on
furuse water supplics must be assessed.

Severe floods with landslides in 2011 snd
2016 have abwo profoundly affected the caves
and changed the karst drainage. It will be
important to integrase sudies to achicve bong-
term views and stratogios

About the author

Deb Hunter is a speloologist and long serm
revident of Caveside with extensive knowledge
of the Mole Creck karse, She bs 3 founding
member of the Mole Creck Caving Club,
documenting and exploring caves at Mole
Creck foe nearly 40 yeans. She s involved In
Australian exploratory and schemtific remote
area expeditions, Following a B.Env.Sc, with
Homours in karst hydrochemogeology, she i
undertaking a Masters analyving landscape

evalution



Damned fauna
Serahy Lloyd

Two sories dominased the media in Tasma-
nia during the summer of 2016 the extensive
bushfires and the ‘encty crinis’. As 2 result of
requents from memborn, the impacts of these
evenes are described ko this isae of TNN.

The fires received considerable media at-
wention becaswse they threatened lives and
properties as they approached small wowns and
scrthements in contral north and northwest
Tasouania. The destruction they wrought on

The enctgy crivis and the low waser Jevels in
the bakes that supply electriciey received almons
daily media antention—at lcast until rain
searting falling in mid-May. bswes outlined in-
cluded the impact on the clectricity infrastnac-
ture; the low of peroduction at two of the stanc's
Largost enorgy wers: Bell Bay Aluminium and
Norske Skog; the posibility of houschold
power rationing; the expense involved in firing
up the Bell Bay gas-fieed power sation and
importation of numerous dicsel geoeratons:
and the environmental impact of using diesel
o power the generatoes. There was almost no
mention of the impact of falling water levels
on the fauna in the bydro impoundments,
aspecially in yingina/Geeat Lake and Arthurs
Lake, which boch suppon rare and threstened
specien.

yingina/ Great Lake and Arthurs Lake

The 150 square kiloencter yingina/Great
Lake in Tasnania’s central highlands is one
of the largest natural bodies of freshwarer in
Australia, On Decembier 4 183) ‘protecror’
of Tasmanian Abocigines George Augustin
Robinson described the lake and surrounding
tereain as be and his party approach from the
south:

The Grews Lake wstv mot mare than a quarier
mile distams and in one part we could distincly
see the siouns on the water . Same of the natives
from the soush that bed not before vivited those
parts, seemed strwck wish amaze on carching the
owd, drowically that it wa the soe .. [is] had 4
fine appearance. and the sreng wortherly wind
an the face of the wuter agitated the water and
the wirlse foam guasy it the appeasance of the sen
in miwiatwre, together with the ikand and stony
beaches and the inrger of the waser brewking on
the recks”

Betweoen 1910 and 1915 yinging/ Greas

Lake changed isrevocably when the firnt

dam was construcred on the Shannon River.
Subsequent devlopenents increased seorage
capacity and prevented the southwand flow of
water into the Derwent caschment, inssead
diverting it northward via the Great Western
Tiers. The surface area increased from 11,330
1© 17,612 hecrares and deowned the series of
separare lakes, shallow water and wetlands and
their unique areay of funa. The Arthurs Lake
impoundment was formed (n 1963 following
the construction of Arthurs Dam which inun-
dated two natural water bodies—Sand Lake
and Blue Lake—and Moran Manh,

Lake habitats and threatened fauna

When full yingina/ Great Lake has 3 varicty
of habitats: extensive arcas of emergent and
submerged plants are assocated with shallow
and shebving shorelines; periodically inundated
and exposcd boulders and cobbles fringe che
shosess and benthic (bottom) regions have fine
prain sodiment. Those different habitats are fa-
voured by different specics, with some species
using more than one habitat type depending
on the stages of their life cycle.



Daspite the considerable alierations to vin

. P
ginalGreat Lake ot remaine the contre of local
eodemanm for several faunal Broups in luding
freabwater snails, 'r'.‘lllnj fubes, caddis Sies
i crustaceans with some PeCIes rostricied to
the lake and othery abwo found in nearby warer

bodses, (e specios the grear lake caddafly

Costane sema that once inhabited weedy aream

of the lake and ies tribogarics, is now listed a8

extince, Oxher specios listed as threatened on

4

endangered include six freshwater crustaceans

(Brve sopox yingina/Grcat Lake has the

most devense radistion of Phe atohond -u-;\.-.f\
& type of small shrimp, in the world—and one
amphipod), two fishes (Shannon paragalacias
Hemapalaciar divimilis and Geear Lake paragal

anxas PP cheoerovde . oo snadls (Grest lJL;

4

Colarrofarde VN .‘n’.l and Great Lake Hydrobiid

snall Bedidemcse remidl), several caddinthy

spocies and 2 ||r'a'\'l The Great Lake shrimg
Faranaipides lacwstris, although not laeed on
other the Commanwealths Fovironment
Proecction and Beodiversity Conservation Act
1999 (EPBC) or Tasmania’s Thecatenad Spe
hex Procectson Act 1995 (TSPA), B induded
on the IUUN Red st of threstened OGS
beciuse of Ies high conscrvation vgnibcance

P————

Archurs Lake provides habitat foe the endemic

Arthurns paragalaxise /7 mesetnr and saddled

palaxizs O, nempcephalus, boch of which are
threatened

Thrcats 1o the fauna indode prociation. espe

ly from beown and cainbow troat; and loss
of witable habitat mostly though changing
water levels caused either by drought or, since
the Bass Strale Cable connected Tasmania to
the rest of the country, by deawing down wases

Acmralizn

to sl clectricity 1o users on the

mainland

Chara beds

Among the signiboant babstaty in yingara

Carcat Lake are the 2 'll beds known as cithesr
shrimp or "Chara' beds. They are foemed of
Chara and Nirelle "swonewort” algae and were
frst detectod during surveys im the 1970s be
are known ro have existed ar Jeast since the

120 —and ;uuluM\ cathicr. The beds anc
gencrally between 10 and 20 cm high with
some reaching 30 cm, They are not anly vl

l:;vll-l.‘ O WYY N !\. '”.t'» .n”!. ;-[._“r‘( on

the sheitored shores protecred from modera

to strong north-westerdy and westerly winds,




but also 1o declining water levels, There was
a significant lows of 68% of Churs habica
between 1999 and 2001 though ‘dewatering’
and exposure on the shorcline.

A 2001 srudy, which confirmed the presence
of the Chara beds idemtified In carlier studies,
provided more infoemation showr their extent
and importance 1o the fauna of the like.

They were found to have 2 significantly moee
diverse and sbundant macroinvertebeate fauna
than other benthic habitats on the lake slopes
and are important habitat foe the Shannon
galaxias. The Great Lake shrimp and six of the
seven yimging/ Great Lake phreasoicids show

a preference for the Chara bed habicae, They
are abwo of major importance for sastaining the
lake's rrous Fahery, The bods have some ability
to move when water leved changes, but thoe
flacruacions are probably 100 rapid for the
beds 1o respond. Even of they do reestablish i
i likely that the fauna will be negatively im-
pacted through displacerment, prodation and a
reduction in food.

Hydro priorities

In & paper “Hydro pavoer generation and the
evolagy of threwsewed fush specier in Grrat Labd'
Hydro's priorities asc outlined:

the lakes are mawaged primurily for gemevating
clectracity: bowveer, there are alio recreation, ir-
rigwtion, suter spply and environmental bealth
comstderations.’

The paper describes the challenges posed
by the proloaged bow-average rainfall when
water levels were reduced from 80% so 17% in
the decade between 1997 and 2007, However,
i wan not until 2009 as a resubt of concerm
about the impacy of decreasing water levels on
the threatened fishes that a three year study
wan initiated. The only other stadies on the
fauna of the kike (two in 1987 and onc in
1988) concentrated on the trout fishery. A
study in 1983 Jooked at the macrobenthic

fauna in yingina/ Grest Lake, Arthuars Lake
and Lake Soeecil,

Galaxiid fishes

Fishes in the Galaxiidae family (e.g. Mo
pekecar and Geldaviw spp.) are scaleless small
fish between 40-270 men long with a dorsal
fim placed well back on their bodies. Most ase
shoet-fived species with a Ifespan of less than
three years. They have a Gondwanan distriba-
tion with fifteen specios occurring in Tasma-
nia, of which cleven are endemic.

Tasmania’s cleven threatened galaciids
(inchoding ten endemica) that are listed on
cither (or both) the EPBC 1999 and TPSA
1995 arc restricred 10 ane or two water bod-
ies or their associased sreams and most have
been affeceed 10 2 greater or lesser extent by
Hydro impoundments. For instance, the Lake
Pedder Galaxias G. pedidorrmin was unable 1o
penist in its natural habicas after Lake Pedder
was dammed. Fear Is held for the long serm
survival of a tramslocated popualation in Lake
Oberon because of the low genetic diversity
~only 3 fubes were moved,

The Central Plascau in Tasmanis is reganded

Carbarias trapsacvmn. Somse speches of galacias such s
che sporsed galanian (above) are iy codouocd and
cowerod with semall doty s 1those fodes of the Mk y
Way' were gven the sclenide name galanias which

e aher used a6 thelr common nasm

Althouph noe atwe of the therasenod fubes in yisg)
ra'larvan Lake the sporredd galanim has an impoream
rode i the Likes condogy. Photod Joha Simasons

1



as 3 hoopoe of fish endemism in Australia
becane of the preosence of seven endemic

non-migratory galaxiid species in the lakes
and lagoons. Despise this these has only been
one in-depth study of onc of these fishes, the
golden galaxias G, awnersr that inhabin Lakes
Crescent and Sorell. That study found thas
teduced water lkevels and usseasonal fhactua-
thats could limie the breoding succon bocaue
of bows of breeding habitar and loss of cwes that
inkthate spawning such as rising water Jevels
ar 3 resule of eain. Their short life cycle meams
that 3 failure 1o beoed in one year could have
1 significant impact oa their population and
comsecutive Billures could be catastrophic.
The factoes that threasen the golden galaxias
are likely abso vo affect the other cheestened
galaxiids. Most aze now rosricred to artificially
controlfled waterbodies and fuctuations in
water levels influence the availability and con-
dirion of different habitaes. For instance, the
littoral areas (ie. around the shore) are used
by many fishes ar some sage of the life cyde
cither for spawning or during their juvenile
phase, o falling water levels are likely 1o be
a major theeat 10 some species. Furthermore,
becaune fh play an important ecological role
within lakes, anything that chreatems their ex-
isence alwo theeaters the structure of the food
webs and therefore many other species.
Fluctzstions in the watee Jevels alvo effect
water quality. Wind oo shallow water can
cause suspension of sedimenes and increased
rarbidity. Incressed sediment on benthic
substraves can have a negative impact on the
exps of some species and it can sho cause 3
redhction in the growth and sbundance of
macrophyres (i.c. water plants) becawse len
light can penctrate the water. Some fish species
can experience respieation problems because

suspended particles dog their gill flaments.
Conclusion

At the beginaing of June 2016 the warer
level in yingina/Grear Lake was 16.97 m. be-
low full having risen barcly one meser after the
heavy rain in mid-May: the ‘Hood catastrophe’
in early June (aka ‘ssormageddon’) raised the
water a further metee and by the end of July
the kevel was 15.21 metres below full. In con-
trast, many of the other hydeo impoundments
were well above the spill threshold by mid-
Muay. This ihustrares that the highland kakes arc
much more vulnerable to droughes than low-
land lakes because they have relatively small
carchenents and get most of their water from
peecipitation. Therefoee, froquent droughes
assoclared with El Niso, slong with incressed
use for water (e.g for ietigation) and ghobal
climate change are likely 10 have an adverse
impact oa much of the fauna in the lskes,

The impact of falling waser kevels oa the
fiahes finally made the news in early June after
documents obeained theough che Right 1o In-
formation Act revealed that an insermal Hydro
memo from January blamed mative fish cgg
and adult deaths during the spawning scason
on ‘water level mamagrment’ ot 3" embination
of high draw- douw netes and low lake levels'. In
the documents, Hydro scientists found retreas-
ing water levels left native fish and their cggs
stranded on dry land and caused the deaths
of underwater plant and invertebrase species.
One document listed extinction as 2 won-
cane scenario rowlting from the dewstering of

BB
It is chear that like chrestened rereserial
fauma, the thecatened specien in the lakes are 2

low priority for this government.

Articles and photographs aboat aspects of natural history are invited. Please email unformar-

word documents 1o the editor (sarshlloyd@ipeimus.com.an), Photos should be reduced w0
y 600 KB and emailod scparately, Le. NOT embedded in the word document.
for newsberters: November 30, March 30 and July 30.

Deadlines
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e environment b changing at an un
precedented rate and one of the best siervival
techmiques for sail biota s adapesbility, and o
be adaptable they muse be diverse, The most
recent Rgures fram 2 seudy of 2 millon reconds
for nearly 40,000 terrestrial specics have found
that across 65% of the hind, biodiversity has
Jec reased by over 10%

The effects of disturbance o soll ecomvazemns
may be positive or negarive, depending on the
amount. Generally, high disturbances are the

masn Catase of \‘N’\ s lql\\ " I'“I\ "M' ML

rant of stross can susvive, In freguently

\’l"u'l-.d souls well nlx;lh‘nf dacteria rend o

predominate
Canises of species Joss inclhade conversion
of ecosystemas, deep ploughing, irrigation
chemacals vepctation removal, roads and
building consrucrion, over-grazing, the use of
genctically modifiad orgamismes and unsasysal
hoe regimnes. Thoe cause erosion, salination
potiuzion, compaction, and acidificarion
Conversion of namural ecosyseems to an
culdture and changes in land use are the mons
common causes of extinction as they are
;u:u‘u’ on lnp. \\LL\I and dn not allow ‘p\'\u\

tume (o adape. Rescarch in disturbed foremed

cconysterms has shown thar slteration of the

can affect vegerational wuccosion, in soenc
cases resulting in sites thar cannos be regence
Al .! b ;u-‘:uular VORCTATION Cafmmunst s lhe
conversion of forests and mative grasdands 1o
croplands and plastations reduces the soil’s
CGAPpacty to wr s a ¢ uh-n \L.k t‘v A much
J0-40%

Sodl compaction is caused by heavy machin
ery, repeatad tillage, running scock on wet soil
and, in Australia, by introduced hard-hoofed
animals. Compacton rewales in loss of soll
acratvon ancd water inBlravion which favours
anacrobic bacieria thur ate mare bikely 1o be
pathogenic, leading to a docrease in plant
growth and a loss of carth worms and microin
vertebrates

Addutions ro the wil indlude fertilosers
lime, chemicals, shadges and animal cxcrota
Fungicides reduce beneficaal fungl and herbi
cides remove plants which reduces soil bioea

Herbicides can be voxic 1o some «

;-uluulu:s nanty g bacterna, and thele
continued wse significantly affect miceo organ
inns. Rescarch has found loag-torm impacn
08 vepetation communities up o 16 vean

atter a single herbicide spplication. The wse
4 i




of inorganic fertilisers has a range of cffects:
increased vegetation growth suppons higher
biota populations. but high applications of
nitrogen fertiliser canves the microbial popula-
tion 1o fall, probably by scidifying the soil.
Nitrogen-tich fertilizees abso favour baceerial
gromth over fungi. High inpats of fertilinen
can reduce the symbiotic effectivencss of soil
organisma. Pesticides alver the balance of soil

stubble contact and incressed reapiration rase.
Thin leads to lew organic matter and fewer
carthworms. [t is particularly deleterious for
Fuungs 28 bt sevets the byphae.

The comequences of fire are determined
by fire intensiry, durarion and frequency. soil
moisture and vegetation type, High intensicy
fires remove or dostroy litter and organic mar-
ter in the top few centimetres of soil, wich «
loss of mitrogen, carbon, phosphorus and other
mutrients but an increase in nutrienes such a
calcium, phosphorus and potassium. Low in-
wemsity fires can increase the nitrogen availabid-
ity in soil. Fire changes the water repellence of
sol, making it more suscepuible 1o crosion and
ability to abworb heat. The re-exablishment
of soil biota after fiee varies from s few days
1o several years. For example, Rackowsky and
Gates (2008) have found changes reflected in
4 fungal community mose than 75 years after
fire in 2 wet sclorophyll fores,

The removal or degradation of vegetation
and deep tillage make the lieter and topsoil
mote susceptible to erosson. This can set up
a vichous cycle in which the eroded soils are
kew able to support vegetation and so are even
more likely to erode. Australia is particularty
prone 1o crosion due 1o ity anciens and fragile
il Maore than 90% of collembola are
bocated in the top 5 cm of sod, so sumbers
declisme rapidly if crosion vccun.

Salination that occun naar the soil warface
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can cause desiccation of some organisms. More
salttoderant oeganisms may benefie by the in-
creased availabiliny of organic marrer, although
this will only be temporary if vegetarion fails
o grow. Salimation can ultimatcly lead o de-
scrrification. Large swathes of soil in Ausralia
have boen lowt to salinity through exconive
exrraction of groundwarer. Vegetation romoval

able layer, e.g. by urbanisation, the soll biota
exhausts the existing moisture and organic
muatrer and most eventually dic. Roads have
been shown 1o impact macroinvertebeste
shundance and microbial activity for ap w0100
m from roadsdes, and faunal diversity for 15
m. The pathogen Phyaphohone cinmansom is
known 10 spread aloog roads. onto verges and
into the warershed up to 600 metres from
the road. The greatest incidence is near 4WD
tracks — certainly worrylng information foe
‘recreational’ driving in World Heritage Arcas.
Changes in wil pH can affect the mezabo-
lism of arganisms by affecting the activity of
enxymes and nutricot availabilicy, and affecring
the symbiotic relationabips berween vegetation
and organisms. Most soil fauna have hittle
capacity 1o cope with large changes in pH., and
most macrofauna decrease in acidic soils,
Acidification is caused by pasturc impeove-
ment and removal of crops, nitrogen ferllizen,
nitrate beaching, build-up of organic marter
and plistation forestry. Whide the baild-up
of organic matser is posentially acidifying, it
can also buffer agains acidification, depend-
ing on the nature of the organic matcer and
the soil history. Foroury imvalves the removal
of biomas which contains large amounts of
cations, resalting in the lowering of soll pH.
This is further exacorbated when plantatioos
of acidifying trees are established. The exsent

of acidity is increasing in the surface layers of
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WALKS PROGRAM OCTOBER - JANUARY 2017
BRING LUNCH, WATER AND CLOTHES FOR ALL WEATHER

San 2 October: Hawley Nature Reserve. Moot at 10 am owards the western (uphill) end of
Arthur Sercet, Port Soscll, (Asthur St is off Alexander St. C708 juse before the road tarns right
into Hawley Esplanade.) We will focus on ephemeral planes that occupy the rock plates. In par-
ticular we will keep our eyes out for the thacasened pygry cubmoss thas was previouly recosded
but not scen in recent yean. We will abso inspect the Spyridium obcordirum caging experiment. A
lrle off-teack walking is required at a slow pace. (Leader: Phil Collier)

San 6th Novi A ramble in the Meander Forests. Moct outside the general store in the main
‘sereer of Meander at 10.00 ans. We will then drive for abowt 20 minuses 1o the parking srca near
the bridge over the Meander River in the Meander Forest Reserve, From the parking area we
will follow formed tracks through the forese, (Leader: Rod McQucen)

Sun 4th Dec: Return to the TLC's Panatana Reserve. Meet at the juncuon of the Feankford
Highway and the road to Nacawntapu NP st 10.00 am. This will be our second visit 1o Panatana
for 2016 and will enable us to experience the Reserve in carly wammer. (Leader: Sarah Lloyd)

Sun | January: Dove Canyon Track from the Cradle Mountain Interpretation Centre.
This § ken-loeg loop track traverses several of the vegeration communities of the Cradle Valley
area. Also sce the very scenic junction of Pencll Pine Creck and Dove River, Dove Canyon and
waserfalls. Part of the track is graded 4 “buhwalking experience recommended”, bus we will ke
it slowly. Bring a packed hunch. Meet at 9130 am at the Cradle Moustaln Visitor Centre wheee
cars can be pooled or transfer 1o the bus. A Park permir is required for the bus and cars that drive
1o the Interpretation Centre. (Leader: Phil Collier)

Fungimap in Tiasmania

Financial and logistical support from NRM North, CONRM, the Central North and Barnic
Freld Naturalises and the Australian Plant Socicty in northern Tasmania allowed Fungimap my-
cologists and suppocters 10 present talks, workshops and foeays in Launcoton, Burnic and Warea-
tah. These well-anended public events were followed by a scientific expedition to the fungj-rich
rainforess of the Tarkine roslting in approximately 150 collections of fungl and two collections
of mysomycetes being accessioned and databased with novel taxa to be described in due coane.

Letter to the editor

Ins the pase “The firet Bonk of Spring” occurred regulardy on 1 Sepecmber. Then about 20
yeans ago, Hanjo frogs. Limwadymases dumerilil staried calling on 316t Auguse. The nest year
they started calling on 30th August. This one day carlier has contineed most years ual chis
year when Banjos ar Bellinghum on the north coast searted calling on | 7th August. Yet anothet
illustration of the effeces of climate change. Regards, Sue Woimanks
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