
A high-country perspective 
Last June, the Land Conservation Council of Victoria 
announced its final recommendations for the future of 
the State's alpine areas. Publication by the Council of its 
proposed recommendations 14 months previously had 
caused quite a furore, with the result that diverse in
terests within the community bombarded it with no less 
than 14 013 submissions commenting on these earlier 
proposals. 

by Brian Lee 

T h e V i c t o r i a n A l p i n e Area is r o u g h l y 

rectangular , about 200 k m in leng th by 

90 k m ac ros s . It con ta ins s o m e o f the 

State's m o s t impress ive scenery . 

F o r m o r e than 4 0 years the V ic to r i an 

N a t i o n a l Parks A s s o c i a t i o n has b e e n 

c a m p a i g n i n g for m u c h o f it to b e i nc luded 

in a large nat ional park, w h i c h w o u l d about 

the K o s c i u s k o Nat iona l Park across the 

border w i th N e w Sou th Wales . But the 

A s s o c i a t i o n has by n o means b e e n the 

on ly s ec t i on o f the c o m m u n i t y w i th v iews 

o n h o w the area shou ld be used . 

F o r e x a m p l e , the t imber industry wants 

access to the a lp ine ash stands o f the 

Wonnanga t t a Va l l ey and e l sewhere , and 

the area fo rms the ca t chmen t s for the 

hydro-e lec t r ic s c h e m e s o f the K i e w a V a l 

ley, the Da r tmou th D a m , and the irriga

t ion s c h e m e s further d o w n the Murray 

River . What ' s m o r e , ever s ince its d i s cov 

ery by European settlers in 1853 , the roll

ing landscape o f the B o g o n g H i g h Plains 

has been the haunt o f graziers, w h o m o v e d 

their l ives tock up to the area e a c h sum

mer . Unders tandably these p e o p l e have 

been reluctant to m o v e f rom what they 

regard as their traditional grazing land. 

Three-way split 

What finally eventuated f rom the L a n d 

Conse rva t ion C o u n c i l were r e c o m m e n d a 

t ions that an editorial in The Age n e w s 

paper desc r ibed as 'all too c o m p r o m i s i n g ' , 

Unde r the c o m p r o m i s e , r ough ly one-third 

o f the area w o u l d be a l located for t imber 

p r o d u c t i o n , one-third for nat ional parks, 

and the r ema in ing one-third w o u l d be left 

u n c o m m i t t e d . In addi t ion, s o m e grazing 

w o u l d b e permit ted in the three areas 

p r o p o s e d as nat ional parks. 

A s s o m e p e o p l e were q u i c k to poin t out, 

a l l o w i n g grazing runs contrary to what is 

usual ly regarded as be ing the purpose o f a 

nat ional park. It's not on ly that a national 

park, by definit ion, contains on ly native 

animals and plants. Over the years an im

pressive body o f detailed scient if ic evi

d e n c e has built u p to s h o w that grazing by 

d o m e s t i c l i v e s t o c k a l te rs A u s t r a l i a n 

h i g h - c o u n t r y vege t a t i on and at t imes 

causes e ros ion . M u c h o f the ev idence has 

c o m e f rom the S n o w y M o u n t a i n s o f N e w 

Sou th W a l e s , and the V i c t o r i a n A l p s . 

High-country studies 

In Vic to r ia , the So i l Conserva t ion Board 

( n o w Author i ty) was set u p in 1940. T h e 

f o l l o w i n g year, with f inancial he lp from 

the Board , Professor J. S. T u r n e r and Mrs 

Stella Carr (Mais ie Fawcet t ) , o f the Un i -
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versity o f M e l b o u r n e , began their l ong -

term research into e ros ion o n the H u m e 

ca tchment . Professor Tu rne r had first be

c o m e interested in the p r o b l e m in 1939. 

M r s Carr 's early observat ions led to the 

So i l Conservat ion Board and the graziers 

agree ing to l imit cattle grazing o n the 

B o g o n g H i g h Plains in 1946. Cattle num

bers were reduced, and the annual grazing 

per iods shortened. 

D u r i n g the m i d 1940s , wi th the assis

tance o f the State Electr ici ty C o m m i s 

s i o n , P ro fes so r T u r n e r and M r s Carr 

f e n c e d o f f p lo t s i n Pret ty V a l l e y and 

R o c k y Va l ley o n the B o g o n g H i g h Plains, 

and these have remained ungrazed ever 

s ince . S o these plots have n o w been pro

tected and observed for s o m e 35 years. 

T h e y l o o k very different f rom the areas 

outs ide , where grazing by cattle has c o n 

t inued. 

T h e severely eroded summi t s o f the 

h igher Vic tor ian peaks were progressively 

wi thdrawn from grazing dur ing the 1950s, 

and the So i l Conservat ion Author i ty has 

been record ing changes in the vegetat ion 

o n M o u n t H o t h a m and M o u n t L o c h s ince 

grazing finally ceased in 1960. S i n c e then, 

cont ro ls o n grazing have b e e n gradually 

ex tended to other parts o f the Vic tor ian 

h i g h country . 

Provision of services for ski resorts like 
Perisher Valley needs to be planned 
carefully. A sewerage line laid injudiciously 
through a bog may drain and destroy it. 

Burning and grazing have turned this area 
of the Tasmanian Central Plateau from 
grassland into shrubland. An erosion 
pavement has formed in the foreground. 

Sparse feldmark inhabits an exposed area 
that overlooks Sentinel Peak in the Snowy 
Mountains. 

Electrical installations in the Kiewa Valley, 
Vic. Water that provides the power for the 
valley's hydro-electric generators comes 
from the Victorian alpine area. 

Boundary of the Kosciusko National Park: 
cattle have eaten out the flowers on the 
left-hand side, which is outside the park. 

Similar ly , in N e w S o u t h Wales , the 

Soi l Conservat ion Service began studying 

soi l e ros ion in the S n o w y M o u n t a i n s s o o n 

after its incept ion in 1938. It was partly 

these studies that led to the establishment 

o f the K o s c i u s k o State Park (as it was then 

cal led) in 1944. In the years that fo l lowed , 

r ising c o n c e r n about protec t ing the area's 

ca tchments , particularly after the S n o w y 

Mounta ins Author i ty was formed, led to 

restrictions o n grazing and, burn ing off. 

D u r i n g 1957, D r A l e c C o s t i n and M r 

D a n e W i m b u s h , bo th o f w h o m worked at 

that t ime for the C S I R O D i v i s i o n o f Plant 

Industry, established fenced plots and 10 

reference transects in the K o s c i u s k o State 

Park. L i k e Professor T u r n e r and M r s 

Carr, they set out to compare the effects o f 

the t radi t ional g raz ing p rac t i ces w i th 

what happened w h e n the vegetat ion was 

protected. 

A t that t ime the N e w S o u t h Wale s G o v 

e rnment had just a n n o u n c e d that mos t o f 

the sub-alpine and alpine h i g h count ry 

(that above 1370 and 1830 metres respec

tively) w o u l d b e wi thdrawn f rom grazing 

dur ing the nex t f ew years. T h u s the tran

sects w o u l d g ive a record o f the c h a n g e s i n 

the vegeta t ion that t ook p lace o n c e graz

ing and burn ing ceased, w h i l e grazing ex

per iments o n the plots w o u l d g ive direct 

results, w h i c h c o u l d be extrapolated to 

other areas us ing the k n o w l e d g e ga ined 

f rom the transects. 

T h e t w o scientists loca ted their t w o sets 

o f f enced p lo ts in the sub-alpine r eg ion at 

1660 and 1700 metres he igh t respect ively. 

T h e i r transects ranged f rom altitudes in 

the sub-a lp ine z o n e at about 1660 metres 

u p to the top o f the alpine z o n e at the 

s u m m i t o f M o u n t K o s c i u s k o . T h e y laid 

these ou t in a pattern that c ros sed as many 

Ever since its discovery by 
European settlers in 1853, 
the rolling landscape of the 
Bogong High Plains has 
been the haunt of graziers. 

different types o f vegeta t ion as poss ib le . 

I dea l l y , e a c h par t icular type w a s rep

resented several t imes, in var ious states o f 

repair. 

It's hard to fault the detail o f the infor

ma t ion that D r Cos t in and M r W i m b u s h 

ga ined f rom the transects. T h e y began 

m a k i n g observa t ions o f the vege ta t ion 

a long these permanent l ines across the 

l a n d s c a p e i n 1 9 5 9 at p o i n t s 3 0 5 m m 

(12 in . ) apart. T h e y cut these intervals to 

152 m m (6 in.) a l ong the a lpine transects 

in 1 9 6 1 , and a long the sub-alpine ones i n 

1964. 

B e t w e e n 1964 and 1978 they therefore 

m a n a g e d to make repeated detai led obser

vat ions o f any changes in the vegeta t ion at 

n o less than 9108 f ixed po in t s a l ong the 

transects i n the sub-alpine r e g i o n , and at 

5940 po in t s i n the alpine o n e — w h i c h 

makes a grand total o f detai led observa

t ions o n 15 048 f ixed poin ts 6 in . apart 

over a 14-year per iod . F o r the 19 years 

f rom 1959 they also have observat ions o n 

7 6 0 0 po in t s 12 in. apart. 

Snow grass avoided 

T h e first important result to c o m e out o f 

the g r a z i n g trials was o n e that o the r 
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p e o p l e had already reported — that o n a 

s n o w grass sward, grazing animals (in this 

case sheep) were having m o r e effect than 

o n e m i g h t expect . On ly very rarely did 

they graze m o r e than the seed heads and 

any y o u n g shoots o n the s n o w grass tus

socks . Instead, they concentra ted o n the 

softer m o r e palatable herbs that g rew in 

the tussocks and in the spaces be tween 

them, so these herbs were be ing grazed 

m u c h m o r e heavily than m i g h t at first 

have appeared. 

T h i s habit o f grazing select ively , w h i c h 

cattle and rabbits share, has very impor 

tant i m p l i c a t i o n s for a l p i n e and s u b -

alpine areas — b e they in the K o s c i u s k o 

Na t iona l Park, the Vic to r i an A l p s , or the 

Central Plateau o f T a s m a n i a . It means 

that the animals wi l l g o for the w i l d f l o w -

ers, l ike the bi l ly but tons , for w h i c h the 

K o s c i u s k o N a t i o n a l Pa rk i s s o w e l l 

k n o w n . It a lso means that, in ext reme 

cases , the spaces be tween the s n o w grass 

tussocks may b e c o m e c o m p l e t e l y bare, as 

has happened over large areas o f the T a s -

man ian Central Plateau. Ser ious so i l ero

s ion may then get under way. 

(It means t o o that a l l o w i n g cattle to 

graze in the K o s c i u s k o Na t iona l Park dur

ing droughts — as happened i n 1972 and 

1976 — wi l l have m o r e effect o n the vege 

tation than o n e migh t think. T h e animals 

wi l l concent ra te o n the already stressed 

herbs be tween the tussocks.) 

Progression to shrubs 

T h e way in w h i c h grazing alters alpine 

and sub-alpine grasslands can be regarded 

as a series o f steps. T o beg in with, the 

l ives tock graze the larger perennial herbs, 

Readers beware! 

The relations between the different types 
of vegetation in Australia's high country 
arc very complicated. T h e reader should 
bear in mind rhal this article describes 
general principles that show how the veg-
claliim in these regions reacts to different 
forms of land use. Of course governments 
must also take social, political, and other 
factors into account when decreeing the 
uses to which the highlands may be put. 

Whi le the ecological principles de
scribed here apply in general to alpine and 
sub-alpine parts of New South Wales, 
Victoria, and Tasmania, anybody who 
knows these areas will be able to think of 
exceptions. What's more, there are differ
ences between the three highland 

w h i c h often canno t take the pressure. 

T h e n , grazing-resistant m i n o r herbs, like 

c love r or sorrel, replace them. T h u s the 

grassland may be conver ted in to an appa

rently stable sward o f s n o w grass tussocks 

with quite desirable (from a grazing poin t 

of v i ew) minor herbs in the spaces in be

tween. T h e p r o b l e m is that e ros ion may 

beg in , as the minor herbs d o not provide 

e n o u g h protect ion f rom frosts, winds , and 

water from rain or mel t ing s n o w . 

localities, so each presents different ex
ceptions. 

These exceptions do not. however, 
mean that the general principles do not 
apply. Unfortunately, it is impossible to 
discuss the exceptions in an article a few-
thousand words in length. 

Some differences between the high-
country areas of New South Wales. Vic
toria, and Tasmania include: 

• slight variations in the environment 
connected with their different 
latitudes and altitudes 

• differing histories of land use 

Parts of the Tasmanian Central Plateau 

and the Snowy Mountains outside the 

Daner's Gap, Kosciusko National Park. A 
stony erosion pavement has formed in the 
foreground, and shrubs have taken over on 
the thinned soil behind. 

W h a t happens nex t depends o n the type 

o f vegeta t ion that exists nearby. W h e r e a 

t ree less g rass land c o v e r s a b r o a d and 

fairly level plain, it may alter little for 

many years, a l though e ros ion may break 

out o n any s lopes . H o w e v e r , if any shrubs 

g r o w i n the n e i g h b o u r h o o d , their seeds 

wi l l b e able to germinate i n the relatively 

o p e n i n t e r - t u s s o c k s p a c e s , e s t a b l i s h 

seedl ings , and spread out , wi th the result 

that the grassland b e c o m e s a shrubland. 

Unfor tunate ly the traditional pract ice 

o f bu rn ing the grasslands, part icularly 

those benea th the prized sub-alpine w o o d 

lands, he lped this progress ion a long . In 

the early days the h igh-count ry s t o c k m e n 

burnt the s n o w grass swards wi th the a im 

Kosciusko National Park, for example, 
are still regularly burnt as well as being 
grazed. Historically, the Victorian high
land grasslands appear not to have been 
burnt to the same extent, and deliberate 
burning of these grasslands has not been 
permitted since 1947. 

In addition, although over the years 
both cattle and sheep have grazed all of the 
Australian high country. sheep have pre
dominated in Tasmania and New South 
Wales, while in Victoria cattle normally 
predominated. Large numbers of sheep 
were occasionally moved up to the 
Bogong, Dargo, and other high plains 
during the first hall of the century, but 
only during periods of extreme drought. 
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At sub-alpine altitudes, disturbed areas will 
revert from shrubland to grassland if left 
alone — provided enough soil remains. 

The thickness of the topsoil 
is the feature that governs 
whether the mature 
vegetation consists of 
grasslands or shrubs. 

o f bu rn ing back the o l d tussocks to st imu
late t h e m in to p r o d u c i n g palatable y o u n g 
shoots and to e n c o u r a g e herb's to. g r o w 
b e t w e e n t h e m . ( B u r n i n g the t u s s o c k s 
l ight ly d o e s n ' t kil l them.) But as t ime 
w e n t o n shrubs b e g a n to invade . T h e 
shrubs that s l owly t ook over were adapted 
to fire — even t h o u g h m a n y o f them, s u c h 
as the ' ke rosene bushes ' , were themselves 
h igh ly f l ammab le . Bu rn ing the bushes 
mere ly burnt them back to g r o u n d leve l , 
w h e n c e they v i g o r o u s l y sprouted o n c e 

Burn and burn again 

T o d a y ' s h igh-country s t o c k m e n say that 
b u r n i n g s tops the shrubs taking over . 
T h e i r s tock can ob ta in feed f r o m the 
grasses and herbs that g r o w in the spaces 
be tween the burnt bushes , w h i c h indeed 
they d o . But the shrubs c r o w d out the 
grasses and herbs after s o m e years, and 
have to be burnt again. A t the same time 
the shrubs can spread into grassland still 
unaffected by bushes , as their seeds can 
germinate in the burnt spaces be tween the 
grass tussocks. (Wildf ires , incidental ly, 
cause similar effects.) 

T h u s , a l though the pract ice o f regular 
b u r n i n g k e e p s the s h r u b c o v e r o n 
a l ready-colonized areas sufficiently thin 
for s o m e feed to be available, ultimately 
m u c h o f the grassland b e c o m e s covered 
wi th shrubs — a situation that already 
exists o n mos t o f the former grasslands o f 
the T a s m a n i a n Central Plateau. T h e r e , 
the o n c e very extensive grassy plains are 
n o w largely covered with shrubs. 

In general , o n the V ic to r i an h i g h plains 
(whe re b u r n i n g has no t b e e n a l l o w e d 
s ince 1947) , and o n the few remaining 
h igh-count ry areas o f N e w Sou th Wales 
outs ide the K o s c i u s k o Nat iona l Park, this 
progress ion hasn't g o n e so far. Here mos t 
o f the grasslands still conta in s n o w grass 
t u s socks , but the once-p len t i fu l major 
herbs that used to g row wi th the tussocks 

have b e c o m e rarer. H o w e v e r , the shrubs 
are taking over in m o s t o f the o p e n s n o w 
g u m wood lands . 

No simple answer 

W h i c h brings us to the crucia l quest ion o f 
whether the process o f alteration o f the 
alpine and sub-alpine grasslands is rever
s ib le . Certainly parts o f the fenced-of f 
plots i n Pretty Va l ley and R o c k y Val ley , 
and o ther areas o n the B o g o n g H i g h 
Plains and in the K o s c i u s k o Nat iona l 
Park that are n o w protected, d o s eem to 
have c h a n g e d spectacular ly . Never the
less, c l o s e study o f the h i g h country re
veals n o clear-cut answer to the quest ion. 
S o m e t i m e s it 's yes , and s o m e t i m e s it's n o . 
It depends o n the c i rcumstances . 

T h e research o f D r Cos t in , M r W i m 
bush, Professor Turner , Mrs Carr, and 
others has revealed very clearly that the 
Aus t ra l i an h i g h - c o u n t r y vege ta t ion is 
anything but s imple . Rather, the plants 
g r o w i n g in these areas l ive i n a cont inu
ous state o f f lux. If s o m e dis turbance such 
as a fire sweeps through, the plant species 
that g r o w in the b lackened remains may 
be different f rom those that were there 
before . A s e lsewhere , the natural vegeta
t ion may pass through a success ion o f 
stages, each stage g iv ing way to the next 
as the dominant plants in each die o f o ld 
age. T h i s process o f s u c c e s s i o n is slightly 
m o r e compl ica ted at the highest alpine 
altitudes than at sub-alpine ones . 

A t sub-alpine altitudes where the land 
has r emained undis turbed for a very l o n g 
t ime (100 years or m o r e ) , the vegeta t ion at 
g round level wi l l b e one o f three types — 
grassland, shrubland, or b o g s and fens. 

T h e grasslands, w h i c h are domina ted 
by s n o w grass, o c c u r where there is a deep 
layer o f t o p s o i l . T r e e s ( m a i n l y s n o w 
g u m s ) may g r o w above t h e m o n the hil l
s ides, but in the frost h o l l o w s (seeEcos 12) 
and in m o r e e x p o s e d places trees can ' t get 
a h o l d . 

In the undis turbed s i tuat ion, shrubs 
domina t e r o c k y ou tc rops and other areas 
that l ack topso i l . 

B o g s and fens domina ted by s p h a g n u m 
m o s s and Carex sedges have fo rmed in the 
wet val ley f loors by accumula t i ng peat i n 
the stream beds over thousands o f years. 
A n undis turbed b o g consis ts o f a thick 
mat o f s o g g y peat that never dries out , 
even dur ing the longes t drought . B o g s are 
ex t remely vulnerable to any dis turbance 
— such as put t ing sewerage p ipes th rough 
them w h e n servic ing ski l o d g e s , dr iving 
veh ic l e s in to them, or be ing trampled by 
s tock. Often, o n c e a dra inage l ine has 
fo rmed wi th in it, a b o g wi l l dry out and b e 
lost . 

Topsoil the crucial factor 

E x c e p t in the wet areas cove red by b o g s , 
the th ickness o f the topsoi l is the feature 
that often governs whether the mature 
v e g e t a t i o n c o n s i s t s o f g r a s s l a n d s o r 
shrubs. S o the reversibility o f any changes 
that have been b rought about by h u m a n 
use depends o n h o w m u c h topso i l re
mains . 

O b v i o u s l y , i n the ex t reme (but rare) 
case w h e r e e ros ion has b e e n so ser ious 
that o n l y bed rock is left, there wi l l be n o 
v e g e t a t i o n — o the r than a f e w s m a l l 
shrubs that have managed to get a ho ld in 
pocke ts o f so i l caught in the rock . 

W h e r e s o m e t o p s o i l s t i l l r e m a i n s , 
shrubs wi l l domina te — poss ib ly perma
nently, d e p e n d i n g o n the c o n d i t i o n s . But 
i f little topso i l has yet m o v e d , s n o w grass 
t u s s o c k s in t e r spe r sed w i t h the larger 
herbs l ike the w e l l - k n o w n bi l ly buttons 
w i l l , i n t i m e , c o m e to d o m i n a t e o n c e 
m o r e . 

In alpine and sub-alpine Australia the 
vegeta t ion always m o v e s , i f not disturbed, 
towards a c l imax ground cover o f peren
nial grasses and other herbs , provided 
e n o u g h t o p s o i l r e m a i n s t o pe rmi t it . 
H o w e v e r , if many shrubs have already 
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m a n a g e d to establ ish t h e m s e l v e s , the 
immedia te result o f protect ing the area 
wi l l be that the shrub cover wi l l increase. 
Grasses wi l l on ly s u c c e e d in gaining the 
upper hand w h e n the shrubs die o f o ld age 
— a fact that Mrs Carr reported as far back 
as 1962. 

Shrubs are an important stage i n the 
s u c c e s s i o n to snow-grass -covered grass
land and herbs because , in Mrs C a r f s 
words , ' they act as nurse c rops for the re
genera t ion o f s n o w grass' . He r poin t here 
is that s n o w grass just canno t c o l o n i z e 
bare g round . Its seeds just c a n n o t get 
e s t a b l i s h e d u n d e r s u c h e x p o s e d c i r 
cums tances . T h e seedl ings can o n l y de 
v e l o p where other plants provide suffi
c ient pro tec t ion f rom frosts, w i n d , and 
sun. 

A m o n g the herbs , on ly the major o n e s 
c a n p r o v i d e suff ic ient p r o t e c t i o n . T h e 
m i n o r o n e s that exist be tween the tus
socks w h e n grazing is taking p lace aren't 
adequate, so n o n e w tussocks g r o w . 

F r o m a grazier 's poin t o f v i e w this may 
l o o k l ike be ing a g o o d thing. H o w e v e r , 
s n o w grass tussocks aren't immor ta l and, 
l ike all o ther l iv ing things, they g r o w o ld 
and die . T h u s , in t ime, the spaces be tween 
the tussocks b e c o m e bigger . A hea l ing 
layer o f shrubs wi l l a l low n e w s n o w grass 
seedl ings to g r o w . T h u s the shrubs act as 
a scab o n a w o u n d . 

T h e shrubs , o f cou r se , are a nu i sance to 
the grazier s ince they reduce the amoun t 
o f feed that is available. T h e y wi l l a l so be 
regarded wi th apprehens ion by bushfire 
c o n t r o l au thor i t ies ( see Ecos 11) . B u t 
w h e n the shrubs die o f o l d age, s n o w grass 
plants wi l l o n c e m o r e already b e g r o w i n g 
beneath them. Seed l ings o f the shrubs, 
w h i c h n e e d o p e n g r o u n d to es tab l i sh 

At the highest altitudes, large areas of snow 
grass die from natural causes from time to 
time. 

t hemse lves , w o n ' t be ab le to c o m p e t e . 

T h e observations o f Mrs Carr in the V i c 

torian A l p s and D r Cos t in and M r W i m 

bush in the S n o w y M o u n t a i n s suggest 

that it may take about 50 years for the 

shrubs to beg in to die off. 

Erosion pavements 

I f use o f a grassland has b e e n such that 
ser ious e ro s ion has set in, two things may 
happen. In the wors t c i r cums tances all 
the so i l w i l l con t inue to wash away, even 
if the land is protected f rom further abuse. 
It w i l l g o o n e rod ing unti l on l y bed rock 
remains . O b v i o u s l y , o n c e this has hap
pened , the eroded area is b e y o n d redemp
t ion — unless o f cour se a p u b l i c utility 
g o e s to the expense of phys ica l ly spread
ing m o r e topsoi l o n top o f the e x p o s e d 
bed rock . Usua l ly , h o w e v e r , no t all the soi l 
does e rode away. Instead, a feature k n o w n 
as an ' e ro s ion pavement ' fo rms . 

In m o s t a lpine and sub-alpine areas the 
undis turbed topsoi l does no t mere ly c o n 
sist o f minu te soi l part icles. Instead, small 
and no t - so - sma l l s tones are e m b e d d e d 

At sub-alpine altitudes spectacular 
flowering shrubs, such as the yellow 
Kunzea muelleri shown here, provide the 
natural cover around rocky outcrops and in 
other places where the soil is thin. 

Natural cycles in the alpine herbfields: in 
November 1971 (top) white Neopaxia and 
yellow billy buttons gave a colourful 
display. By November 1978 (bottom) snow 
grass tussocks had taken over. 

wi th in it. E r o s i o n by frost, w i n d , and 
water carries away the fine grains o f the 
soi l , but no t these larger s tones . T h u s , as 
the top layers o f the soi l e rode , the pebbles 
and rocks b e c o m e m o r e concent ra ted . U l 
timately, these s tones concent ra te into a 
layer c o n s i s t i n g a lmos t e x c l u s i v e l y o f 
s tones . T h i s is the e r o s i o n pavemen t . 
E r o s i o n can then p roceed n o further. 

Rocky seed-bed 

F r o m a plant 's poin t of v i e w , the differ
e n c e b e t w e e n this and b e d r o c k is that 
s o m e topso i l may still remain benea th the 
layer o f s tones . If the plant 's root system 
c a n reach this so i l , then it w i l l be able to 
g r o w . 

In fact the coarse s tones o f an e ros ion 
pavement wi l l p rovide pro tec t ion for any 
seeds that reach it. T h u s , paradoxical ly , 
the s tones o f the e ros ion pavement then 
ac tua l ly act as a s eed -bed for sh rubs , 
w h o s e seed l ings can get themselves estab
l ished in relatively exposed si tuations. S o , 
o n c e an e ros ion pavement has fo rmed , the 
now-s tab le g r o u n d is c o l o n i z e d by shrubs, 
w h i c h b e c o m e rooted in the soi l beneath 
the pavemen t . T h e l o n g haul b a c k to
wards the s n o w grass c l i m a x has begun . 

Genera t ions o f shrubs wi l l have to g r o w 
o n the site before the s n o w grass c a n m o v e 
in — cons ide rab le quantit ies o f topsoil 
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wil l first have to accumula t e a b o v e the 

layer o f s tones . S o shrubs may rema in as 

the d o m i n a n t cove r for hundreds o f years. 

T h i s m a y s o u n d rather t h e o r e t i c a l . 

H o w e v e r , the C S I R O scientists have actu

ally observed these changes o n several o f 

their transects in the sub-alpine areas. 

Even after grazing and burn ing ceased , 

s o m e bare patches con t i nued to enlarge 

unti l e ros ion pavements finally fo rmed . 

Bu t o n c e this happened shrubs g rew o n 

the pavements and the formerly e rod ing 

areas finally b e c a m e stable. Indeed, many 

c a m e to l o o k attractive, s ince m o s t o f the 

shrubs f lower spectacularly. 

The alpine sequence 

S o m u c h for h o w the vegeta t ion recovers 

at sub-alpine altitudes. In the h igher al

p ine areas a similar s equence o f events 

o c c u r s , bu t the greater exposure to c o l d 

and late-lying s n o w s cause dif ferences . 

A s in the sub-alpine r eg ions , the d o m i 

nant c o v e r for areas we l l e n d o w e d wi th 

topsoi l is s n o w grass, a l though the p ro 

por t ion o f other tall herbs i n the sward 

t e n d s t o b e r a the r h i g h e r . A l p i n e 

e c o l o g i s t s therefore refer to this c l i m a x 

vegeta t ion as 'tall alpine herbf ie ld ' . 

In no t - too -exposed rocky areas at the 

h ighes t alti tudes short shrubs domina te 

— a si tuation similar to that at sub-alpine 

al t i tudes. H o w e v e r , the really e x p o s e d 

saddles, s lopes , and plateaux o f the S n o w y 

M o u n t a i n s are the h o m e o f feldmark — a 

Scandinavian term for the c o m m u n i t i e s 

o f sparse and e x c e e d i n g l y t o u g h lit t le 

plants that g r o w in these p laces . 

A l t h o u g h very tough , the plants that 

make u p the feldmark c o m m u n i t i e s are 

a lso very vulnerable to m e c h a n i c a l dis

turbance ( s u c h as f rom four-wheel-dr ive 

veh ic l e s ) or to the s tamping o f tourists' 

feet. It's all they can d o to hang o n in the 

adverse env i ronmen t that they inhabi t . In 

the K o s c i u s k o Nat iona l Park, the Park 

m a n a g e m e n t has found it necessary to re-

Groups of bushwalkers make a mess of 
bogs. Bridges being installed in the 
Kosciusko National Park will enable people 
to cross bogs without destroying them. 

Tall alpine herbfield at its glorious peak. 

This stream line is becoming wider. It is 
also draining the bog through which it is 
running. 

Frost heave: the needles of ice have lifted 
the bare soil. 

s t r ic t p e o p l e ' s m o v e m e n t s t o p r o t e c t 

them. 

T h e transects o f D r C o s t i n and M r 

W i m b u s h have revealed that n o t all the 

feldmarks i n the S n o w y M o u n t a i n s are 

natural. G r a z i n g ceased o n the Gungar t an 

area 2 0 years a g o . T o d a y s o m e o f the 

fe ldmarks there have b e g u n to c h a n g e 

into a lp ine herbfields. Others have not , 

and never w i l l . 

T h e t w o scientists n o w realize that the 

' secondary ' feldmarks that are currently 

c h a n g i n g represent an earlier stage in the 

s u c c e s s i o n to tall alpine herbf ie lds . T h u s 

these s e c o n d a r y fe ldmarks c a n b e re

garded as a lpine equivalents o f the shrub 

stage that o c c u r s l o w e r d o w n . Simi lar 

o n e s o c c u r o n e roded parts o f M o u n t 

H o t h a m , M o u n t L o c h , and other peaks in 

the V i c t o r i a n A l p s . 

Wildflower displays 

A n o t h e r surprising d iscovery c a m e f rom 

the transects that c ross the a lp ine grass

lands and herbfields. D u r i n g m i d sum

mer , M o u n t K o s c i u s k o and the other h i g h 

peaks o f the S n o w y M o u n t a i n s have l o n g 

b e e n a magne t for tourists, w h o journey 

there to see the spectacular w i ld f lower 

displays. T h e s e displays vary f rom year to 

year i n their showiness , s o m e t i m e s for 

o b v i o u s reasons ( such as a very dry spring 

and early s u m m e r ) , and s o m e t i m e s for 

s e e m i n g l y u n a c c o u n t a b l e o n e s . B y 

c h a n c e the layout o f the transects has 

s h o w n the reasons why . 

W h i l e grazing ceased over m u c h o f the 

K o s c i u s k o Nat iona l Park i n the f e w years 

f o l l o w i n g 1958, all sheep and cattle were 

banned f rom the area around the summi t 

o f M o u n t K o s c i u s k o w h e n the State Park 

was p r o c l a i m e d in 1944. T h u s by 1957, 

w h e n D r C o s t i n and M r W i m b u s h put in 

their transects, this alpine area had al

ready b e e n protected for 13 years, wh i l e 

the rather similar Gungar tan area had not . 

T h e c o n d i t i o n o f the p l a n t c o m 

muni t ies o n the t w o peaks l o o k e d s o m e 

what different — in spite o f the apparent 

similarity o f the two env i ronments . T h e 

researchers therefore a s sumed that the 

m o r e diverse vegetative c o v e r o f M o u n t 

K o s c i u s k o had recovered to cons iderab ly 

nearer the stable state o f ungrazed alpine 

vegeta t ion than that at Gungar tan . T h e r e 

fore, they reasoned, it w o u l d c h a n g e c o n 

siderably less than that at Gungar t an o n c e 

this t o o b e c a m e protected after 1958. 

T h e i r observat ions o f transects loca ted 

o n the t w o a lpine areas have , in general , 

con f i rmed this thinking, but they have 

also revealed that the c o m p o s i t i o n o f the 

apparen t ly s tab le 'ma tu re ' tall a lp ine 
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S n o w grass appears to be the dominan t 
plant in the c l imax vegetat ion in the al
p ine areas wel l e n d o w e d wi th so i l . O n e 
may therefore expec t that in t ime it wi l l 
squeeze out all the f lower ing herbs that 
inhabit the spaces be tween its tussocks . 
T h i s w o u l d lead to a bo r ing landscape 
cons i s t ing on ly o f s n o w grass tussocks 
and a few wi ldf lowers . In pract ice this 
doesn ' t happen. Instead, the s n o w grass 
tussocks themse lves g r o w o l d and d ie , 
thus p rov id ing space for the m o r e spec
tacular herbs . 

Erosion pavements form when erosion 
concentrates stones embedded in the soil. 
Usually a sparse cover of shrubs or minor 
herbs (not shown here) remains as erosion 
proceeds. 

herbfields d o e s not by any means remain 

static. 
A t Gungar tan , the wi ld f lower displays 

have recovered remarkably — particularly 
those o f the bi l ly buttons (Craspedia spp.) . 
T h e s e y e l l o w - f l o w e r e d s p e c i e s w e r e 
barely recorded o n the transects at G u n 
gartan dur ing the first few years. But by 
1978 they provided 1 3 % o f the c o v e r o n 
the m o r e e x p o s e d transects — a density 
adequate to provide a spectacular display 
in summer . 

Other major forbs (herbs other than 
grasses) s h o w e d similar trends. In addi
t ion, w h i l e the n u m b e r o f spec ies o f plants 
remained fairly constant o n the stable 
sites o f M o u n t K o s c i u s k o , the n u m b e r o f 
spec ies o f all the larger forbs increased 
cons iderab ly at Gungar tan . 

Enigma variations 

A l t h o u g h , o n the m o r e stable areas o n 
M o u n t K o s c i u s k o , the total n u m b e r o f 
species in the tall alpine herbfields didn' t 
s e e m to c h a n g e m u c h , the a m o u n t o f 
g round that each species cove red varied 
cons iderab ly over the 20 years o f observa
t i o n . A p p a r e n t l y , m a n y s p e c i e s g o 

t h r o u g h c y c l e s i n the p r o p o r t i o n o f 
g round cover they provide . 

S o m e o f these cyc les s e e m to be l o n g -
term, and are apparently c o n n e c t e d with 
age ing o f the s n o w grass and wi th sub
sequent co lon iza t ion o f the dead tussocks 
by other herbs. S o m e are short-term, and 
o b v i o u s l y c o n n e c t e d wi th the weather 
cond i t i ons and other envi ronmenta l fac
tors dur ing any particular season. T h e s e 
short-term fluctuations main ly affect the 
herbs other than the grasses. 

T a k e the long- term fluctuat ions first. 

Never the less , at the h ighes t altitudes 
the wet areas wi l l beg in to recover wi th 
proper p ro tec t ion — as indeed they have 
already b e g u n to d o in the K o s c i u s k o 
Nat iona l Park. 

Res to r ing b o g s wi l l p robably best be 
d o n e by starting wi th the smal l drainage 
l i n e s at t he t o p a n d t h e n w o r k i n g 
downs t ream. In this way the water at the 
top end c a n be spread over a relatively 
large area, thus r educ ing the speed and 
the e r o d i n g p o w e r o f the s t ream f l o w 
l o w e r d o w n . W i t h the s lackened f l o w it 
may then be poss ib le to work d o w n to
wards the m o s t e roded beds at the l o w e r 
end. O b v i o u s l y , repairing such b o g s wil l 
take a l o n g t ime, and be expens ive . 

Never the less , M r G r a e m e Warboys , the 
r a n g e r n a t u r a l i s t o f the K o s c i u s k o 
Nat iona l Park, hopes to make a start. H e 
p lans to p l a c e sand-bags in the smal l 
stream beds in the h ighes t part o f s o m e 
b o g s to d a m their f l o w . It remains to be 
seen h o w l o n g it wi l l take for even the 
smallest drainage l ines to disappear. 

Bogs — too fragile to be tampered with 

N o t m a n y p e o p l e get exc i ted about A u s 
tralia's h igh-count ry b o g s and fens, yet 
these s o g g y areas o f peat are a fragile re
source that c o u l d be al l- too-easi ly lost . 

W a y back in the 1920s , the late D r Bal-
dur B y l e s , w h o s e reports d id m u c h to 
st imulate the es tabl ishment o f the K o s 
c i u s k o State Park in 1944 , n o t e d that 
s t o c k m e n in the S n o w y were p o i n t i n g out 
to h i m aga in and aga in ' s w a m p s and 
creeks w h i c h were formerly impassable 
but w h e r e n o w a m a n can ride wi thou t any 
danger o f s inking ' . In this case , stream 
lines f o r m i n g in the b o g s as a result o f 
t rampling by cattle and sheep mus t have 
been a major cause o f this dry ing out . 

T h e t rouble is that a drainage l ine , o n c e 
fo rmed , nearly always e rodes and cuts 
deeper in to the b o g , w h i c h then dries out . 
A s the water level d rops , the s p h a g n u m 
m o s s and other b o g plants that n e e d very 
wet c o n d i t i o n s d ie . In the end the b o g 
turns in to no th in g m o r e than a sha l low 
valley, a l ong the b o t t o m o f w h i c h runs an 
o p e n stream. A n y b o d y wi th an untrained 

eye w o u l d never k n o w that here , not so 
l o n g a g o , was a b o g . Rather , h e or she 
w o u l d assume that the valley had always 
l o o k e d l ike that, and that it r emained in its 
natural c o n d i t i o n . 

Conserva t ion is t s value b o g s b e c a u s e 
they are an intrinsic part o f ou r national 
heritage. T h e y are a lso o f value to the 
water eng ineers w h o manage the dams o f 
the hydro-e lec t r ic and irrigation s c h e m e s 
that depend for their water o n the alpine 
and sub-alpine parts o f N e w S o u t h W a l e s , 
Vic to r i a , and T a s m a n i a . T h e detai led re
search o f D r C o s t i n and M r W i m b u s h has 
s h o w n that b o g s have a b i g effect o n 
the water p roduc t ion f rom these areas. 

Pro tec t ing b o g s f rom trampling by plac
ing t h e m in a national park is n o t always 
e n o u g h . T h e y are still vulnerable to other 
h u m a n activity — s u c h as ski resort de
ve lopmen t . A sewerage l ine laid th rough a 
b o g , or even the w h e e l tracks left by a 
contractor ' s v e h i c l e , may start the drain
age p rocess as surely as a deliberately dug 
di tch. 
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O n the transects a round the s u m m i t o f 
M o u n t K o s c i u s k o the densi ty o f the s n o w 
grass c o v e r genera l ly dec reased dur ing 
the first 10 years o f the C S I R O observa
t ions and then increased again for the fo l 
l o w i n g 10 years . I ndeed , o n shel tered 
s lopes and flats near M o u n t K o s c i u s k o , 
the p ropo r t i on o f c o v e r m a d e u p by s n o w 
grass d r o p p e d f rom 8 0 % at the b e g i n n i n g 
o f the observa t ion per iod to as l o w at 3 0 % 
i n 1968 , at the end o f a l eng thy d rough t , 
be fore r e c o v e r i n g . S imi la r f luc tua t ions 
h a p p e n e d o n the m o r e recen t ly grazed 
Gungar tan s lopes , but in a m u c h m o r e 
muted fo rm . 

Alpine daisies benefit 

T h e benef ic iar ies o f this dy ing o f f o n the 

M o u n t K o s c i u s k o t ransec t s w e r e the 

Where the soil is thick enough, snow grass 
and herbs grow on all undisturbed areas. 
Shrubs dominate naturally where the soil is 
thin. 

spectacular a lpine daisies (Celmisia sp.) 
o n the she l te red s l o p e s , and the mat-
f o r m i n g Neopaxia o n the flats. (Neopaxia 
normal ly l ives just b e l o w the bare patches 
left by late- thawing s n o w drifts, w h e r e the 
m u c h taller s n o w grasses and tall herbs 
c a n n o t ge t established.) T h e p ropo r t i on o f 
the g r o u n d c o v e r e d by bo th Neopaxia and 
the s n o w daisies peaked in 1 9 7 1 , after a 
run o f g o o d seasons had a l l owed t h e m to 
o c c u p y the m u l c h o f dead s n o w grass tus
socks . 

A l t h o u g h the s n o w daisies may have 
reached their zeni th i n 1971 , the levels o f 
these f lowers and m o s t other herbs in the 
area varied cons iderab ly f rom year to year. 
T h u s the herbs appeared m o s t pro l i f ic 
dur ing the s u m m e r s o f 1958—59, 1963— 
6 4 , and 1970—71 . T h e y r e a c h e d their 
l owes t e b b dur ing the summers o f 1 9 5 9 -
6 0 and 1 9 6 0 - 6 1 , 1 9 6 7 - 6 8 , and 1 9 7 7 - 7 8 . 

Different weather patterns s e e m to have 
a c c o u n t e d for m o s t o f these short-term 
variat ions. T h e cu lmina t ion o f a run o f 
dry seasons dur ing the s u m m e r o f 1967— 
6 8 has a l r eady b e e n m e n t i o n e d . T h e 
1 9 5 8 — 5 9 g r o w i n g s e a s o n f o l l o w e d a 
winter w i th excep t iona l ly heavy and late-

ly ing s n o w . What ' s m o r e , plants l ike the 
s n o w daisy s e e m to need plentiful spring 
rain to wash a coa t ing o f s l imy fungus of f 
their s tems before they c a n g r o w . Spr ing 
rain was in short supply that year. 

T h e s u m m e r o f 1977—78 i n c l u d e d an 
excep t iona l ly dry February — the m o n t h 
w h e n m u c h o f the alpine g r o w t h usual ly 
o c c u r s . T h e bi l ly but tons , w h i c h p rov ide 
the spectacular y e l l o w carpets o f f lowers 
for w h i c h M o u n t K o s c i u s k o is r e n o w n e d , 
are particularly vulnerable to s u c h c o n d i 
t ions — they are a m o n g the first, to wil t 
dur ing h o t weather , and their tops dry of f 
if rain doesn ' t fall frequently t h roughou t 
the summer . 

If protected, the alpine areas 
cannot become boring 
uniform swards of snow 
grass that need stirring up by 
Man. 

Other in f luences in the env i ronmen t as 
we l l as the weather affect the plants in the 
stable a lp ine vegetat ion cove r . In sec t at
tack, for e x a m p l e , c a n i n s o m e years cause 
cons ide rab le devastation to l imi ted areas. 

Implications 

D r C o s t i n and M r W i m b u s h po in t ou t that 
the imp l i ca t ion o f these f indings is clear. 
I f pro tec ted , the alpine areas c a n n o t be 
c o m e b o r i n g u n i f o r m swards o f s n o w 
grass that need stirring u p by M a n f rom 
t ime to t ime to mainta in their diversity. 
Instead, the stable c o v e r c a n b e better 
l ikened to a pa tchwork quil t . A s e a c h area 
wi th in the pa tchwork reacts to different 
seasonal c o n d i t i o n s , it b e c o m e s a c o n 
t inuous ly c h a n g i n g set o f variat ions o n 
the theme prov ided by the array o f plant 
spec ies that exist in the mature cove r . 
S u p e r i m p o s e d o n these variations are the 
longe r m o v e m e n t s p rovided by the age ing 
and regenera t ion o f the s n o w grass. 

T h u s , i n the v i e w o f D r C o s t i n and M r 
W i m b u s h , the a lpine env i ronmen t is o n e 
that w i l l a lways remain an i m m e n s e l y 
r i ch s y m p h o n y o f subt le variations. It has 
n o n e e d o f h e l p f rom M a n . 
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