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Summary 


The m njor p roblems associa ted with summer grazing in the Australian Alps 
ore nnnl,,·sed in relation to cntchment _n1lues. 

A few species ore grazed ,·cry selecti,·e ly . The int"ensity of this selective 
grnzing appcnrs to ha,·e increased during recent ~·ears, d epite lowet· stock numbers, 
owing to t he partia l or ,·!rt ua l eliminat ion of a number of palatable species which 
u sed to be more wid espread. T h e problem of selccti\'e gt·azing is accentuated by the 
fnc t. that. the m ost widespread d ominant he t·b, snow grnss, PoC£ caespilosa, is not 
pnltLtnblc at most s tages ; the m inor herbs of the intcr tussock spaces pro,·ide most of 
the grazing. 

Local stock concentrations res ult in extrem ely \'ariable grazing intensit ies. 
Q,·cmll g razing intcnsities a re low, but effecti,·e grazing intensities a re ver~· high. To 
place high count ry gmzing on a sound basis, more uniform grazing would ha,·e to be 
nchievccl so t hat the large a reas of snow grass could also be utilized. 

It is concluded t hat p rescnt -chLy grazing is not compatible with t h e preser
\'Ot ion and im pro,·emcnt of catchment \'alues. The possibilities for making it so a re 
limited to a sm all fract ion of snow country main!~· below about 4500 ft . H ere grazing 
by cat tle would in general be p referable to grazing b y sheep. 

The problem of find ing a lternative summer gmzing for the lh·estock using 
t he snow country could be solved by better ut ilizat ion of u ndercle \'c loped freehold 
land . 

!. INTRODUCTION 

The phrase " rich snow grass pastures " has been used so often with reference 
to sumrner grazing in the snow country of the Australian Alps, that it has given 
rise to n quite erroneous conception of grazing conditions there. I n point of fact, 
most of the seveml forms of snow grass, Poa caespitosct,tare among the least palata.ble 
mountain plants, except at cer tain stages, and it is this fact--that the dominant 
herb, which is a good catchment cover, is of low fodder value-that constitutes 
a p roblem so far never p roperly faced. 

Apart from the problems a rising from obvious physical difficulties-short grazing 
. eason due to snow cond it ions, frequent frosts, strong winds, difficult access, dingoes, 
etc.-the main p roblems of high country grazing can be enumerated as follows: 
What do livestock eat? What typ es of areas are grazed? What is the pattern of 
l ivestock distribut ion ? ' Vha t is the order of grazing intensities? ·what are the 
reb t ive merits of sheep and cat t le? Wha.t are the prospects of replacing existing 
sno\r grass pastures by a.n improved pasture sward, and what would be the con
sequences? Wha t are the p rospects of more intensive utilization of adjacent freehold 
land? 

• D h ·ision of P lant I nd ustry, C.i:i .I.R.O., Canberm. 


t Poa caesp ilosfl auctt. austral. (snow grass) = P oa fmstralis R.Br. (white tussock grass) . 
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Before attempting to examine these quest ions it is helpful to outline t he ma in 
categories of land (land units) included under the term "snow count ry " (cf. Cost in 
1954, l957a). The snow count ry proper , embracing m ore than 2000 square mile~ 
in New South Wales, Victoria, and the Australian Capital Territory (F ig. 1) , is 
defined naturally as that situated above t he winter snow-line. The lower limit of 
the winter snow-line, at 4500-5000 ft, coincides with the change from sclerophyll 
forest to subalpine woodland in which the snow gum (Eucalyptus n·iphoJJhila l\Iaiden 
& Blakely) is dominant.* ·Much of the upper forest country just below the " ·inte r 
snow-line is also grazed together with the snow count ry proper, ho ,,·ever, and thus 

Fig. 1.- :\Iap of Australian Alps, showing land above 4500 ft. 

requires consideration. The snow gum belt is commonly broken by la rge, treeless 
sod tussock grasslands, attribu ted to temperature inversions or soil effects . At its 
upper limit at about 6000- 6500 ft t he snow gum gives way gradually to alpine 
herbfields, similar physiognomica!Jy to t he grasslands but much enriched by t he snow 
daisy (Celrnisict longifolict Cass.) and other perennial herbs. vVet areas th roughout 
the mounta.ins are ·characterized by Sphagnum bogs a nd Carex fens, usua lly associ<tted 
with wet heaths containing various epacrids, whilst rocky or otherwise expo ·eel 
situations support d ry heaths and other shrub-dominated vegetation. 

* F or locality deta ils see Cos t in ( 1957b). 

GHAZI~C: FACTOR A~D CATCH;\IENT VALUE l\L\INTE~,1~CE 

Grazing management consists in taking up sheep and cattle for most of the 
S ilO \\· - free mont hs, a nd bringing them down to lower freehold or leasehold country 
for t he winter. In t he Snowy l\'Iountains area a nd on the B ogong High Plains t he 
grazing season is restricted to the t ime between November 30 and l\Iay 31 , stock 
numbers a re regulated, a nd burning-off is now prohibited; grazing in some of the 
higher Sta.te F orests in Victoria is also subject to regulation; but in most other 
high mounta.in a reas in New Sout h \Vales and Victoria there are fe,,· r estrictions on 
the dura tion of t he grazing season and the numbers of livestock grazed, and burning 
is perm itted in spring and autumn. The Cotter Catchment in the Austra lian Capital 
Territory is t he only large a rea which has been clo:ed to.Jivestock for an extended 
period (40 years). A recen t decision by the New South \Vales Cabinet will also 
eliminate grazing from t he Sno\\'.Y .i\Iountains a rea above 4500 ft, as from t he end of 
the grazing season in 1958 .' Salting is sometimes carried out during the summer, 
and if flies a re u nusually t roublesome an occasional paddock muster may be made 
to crutch infected sheep. Apa.rt from t his. t he livestock are left ma.inly to their O\\·n 
devices and range more o r less ,,·here they l ike, ,,·ithout any shepherding such as is 
practiced overseas. Snow lease boundary fences a re occasionally adequate, but 
for t he most pa_rt they a re not suffi ciently ma intained, are rarely stock-proof, and 
often do not exist; nntuml features and the distribution of shelter , water, and 
grazing-typ es are far more significant in livestock d istribut ion than bounda ry fences. 
A few a reas- notably t he SnO\\'Y Mountains- have rangers ,,·ho make inspections 
of t he leases, a nd in some of the more valuable State F orests foresters are alert , 
bu t in general range management does not exist. T his has nO\\' been the situation 
fo r more tha n lOOyears, except tha.t overalJ stock numbers, especially dming drought 
years, used to be greater , and burning off almost universa l. 

The p ractice of burning off deserves additional comment. This became more 
common because graziers found t hat burnt areas were for some reason much more 
a ttractive to livestock. T hus autumn and , to a less extent, spring burning became 
a ccepted p rocedure. In theory a ground fire to sweep through the grass and shrub 
cover was a lJ t lutt was aimed at, but both in the snow gum and forest a reas this 
frequent ly eveloped into a crown fi re. I mpl icit in this practice is the knO\\·ledge 
t hat a large part of the native vegeta.t ion is unpalatable. 

II. F O DDER PLANTS, T YPES OF A REAS G R-AZED , AND PA'l"l'ER~S OF L IYE ' TOCK 

DIS'l'RIUU'l'IO~ 

Dist ribu t ion patterns of l ivestock in the main high mountain vegetation 
types a re obviously irregular. Some of the reasons for t hese irregular distributions 
can be found by ascertaining wha t species and parts of plants sheep and cattle p refer 
to eat. 

An appraisal of probable grazing condi t ions 50-100 years ago is illuminating, 
as at t his t ime t he country would have been in a more natural condition. The 
recollections of old residents and t he character of relic stands of vegetation both 
indicate t hat adequa.te grazing was at fi rst ~waila ble without continual burning. 
If so, this presupposes t hat a reas of palatable :pecies "·ere more widespread, or 
t ha t palatable species now uncommon were more a.bunclant, or both·. There is no 

http:adequa.te
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question that the first supposition is true; the occurrence of relic bog and swamp 
communities, and of recent ly humified a nd humifying peats, indicates that the area 
of bog and fen has been reduced, at a conservative estimate, by at least 50 per cent.. 
in many areas by much more. Field evidence also supports the second supposition. 
l\Iost of the snow gum and forest country was originally fairly open "·ith a well
developed herb layer and comparatively few shrubs. Periodic fires have s ince 
produced extensive development of scmb, reducing the total area aYa ilable for 
grazing. In the case of certain individual species, documented eYidence is also 
ava ilable. Thus McLuckie and Petrie ( 1927) recorded the palatable grass Hemarfhria 
uncinata R.Br. as "common " in the alpine herbfields of the Kosciusko area. BY l!H6 
(at t he very latest) t his plant had virtually disappeared (Costin 1954). i\laiden. ( l 8!)~ . 
1899) comments on the commonness of the palatable grass Dantlwnicb Jrigida .T. 
Vicke~·y, a nd Helms (1893) describes it as common and extensive enough to prodde 
shelter fo r sheep on eastern slopes. The latter comment is particularly significant a;;: 
the distribution of D. Jrigida is now largely of a relic nature in rocky sit uat ions and 
similar places of difficult access. especially on the steeper, western side of the :\la in 
R ange* There a re also other palatable herbs, now found onlv as minot· associates 
with snow grass, whose greater abundance in less accessible pl;ce::; likewise indica tes 
they were once more widespread (e.g. grasses including d.grO]Jyron.?:eluf'iuum Nees. 
Agrostis spp. , Deyeuxicb spp., T riseturn subspicatwn (L.) Beau\·.; sedges including 
Garex hebes Nelmes and 0. brevicuhnis R.Br.; Luzulcb carnpestri.s (L.) DC., Ranunculus 
anernoneus F. l\luell. , Alchernilla novae-hollcmdiae Rothm., ~lciphyllicb glacialis F. 
l\Iuell. ex Benth. , and various composites). Particularly noteworthy in t his respect 
a re the inaccessible herbfields at the base of the Mt. Cobbler cliffs in Victoria. In 
thei r luxuriance and richne:s in mesomorphic species (including t he silky- lea fed 
form of Gelmisia longifolict, d.ci1Jhyllct glacialis, Uncinia jlaccida S. T. Blake, Ifiero
chloe redolens R.Br. var. submitica F. 1Iuell. ) these cannot be matched in adjacent 
a reas which have been grazed. It would thus a ppea r that the o1·igi.nal herbaceous 
vegetation provided more palatable grazing than the suppo edly near-natu ral 
vegetation of today. From th is it can al. o be inferred that early grazing was more 
uniform than at present, and that efiecti\·e stocking rates were probably lower. 
even though overall livestock number::; were greater. 

For some indeterminate but considerable time, therefore, the main dominant 
herbaceous p lant avai lable for grazing has been t he snow graKs which, ho11·evc r, i::; 
not attractive. This immediately presents a problem which high country grazing in 
most of Europe and North America does not have to face: namely, t ha t the most 
abundant, dominant herb which is such a valuable catchment cover id not of much 
grazing value. I n North America, for insta nce, high mnge management methods 
are based on maintaining the dominant herbs in as near climax condition as possible. 
but in the Australian Alps (and in New Zealand) range management, if it ca n be 
said to exist, consists in damaging the domina nt herb as this produces more palatable 

* Hartloy and 1\IoTuggar·t, of the Di1·ision of P lant Industr·.1·, C.::i.I.R.O. , failed to fiud 
t his g r·!ISS dtn•ing a collcoling trip .to K osoiusko iu lhe mid l !J30"s (\\'. Hurt le~· , porsouu l 0 0 111 • 

munieation). Following the exclus ion of ln·estook from the sunu nit urea iu J!H4, s rnull stands 
of tlw g r·ass gradually reappeared a nd a rc now becoming more rommon uloug the roue [ bc twl'C'll 
Uha~rlo t tc Puss and :.\It. 1\:oscius lw o1·er wh ich H urtley u nd :.\lc'l'uggorL tIll1·c llcd. 

GRAZI~G FACTOR A~D CATCHME::-1T l\J~TENA...VALUE '\CE 

grazing. In other ,,·ords, existing grazing and catchment Yalues are not directly 
related. This is not to say, howeYer, that sheep and ca ttle will not eat snow grass. 
In drought years, for instance, sheep were known to have eaten down the tussocks 
almost to ground level, and it is generally accepted among graziers t hat stock will 
eat snow grass, or at least pull at i t , if they are hungry; this is one of t he signs t hat 
palatable herbage is scarce. Snow grass also includes seYeral distinct forms (probably 
different species or subspecies) and whilst the most widespread form is the least 
attractive, some of the others which occur less frequently are grazed. Thus, the 
lax, npper montane and lo\\·er subalpine form is quite pala.table and it is noteworthy 
that old graziers cla im this form was once more \lidespread ; its commonness in 
the ungrazed Treffie P ark and Water ReserYe near the old Kosciusko H otel is sig
nificant in this regard. Occasionally the spiky-leafed smnnp form and the hairy 
erosion form are also nibbled, and t he broad-leafed swamp form, P. caespitosa var. 
latifolict Benth. is quite pa lata ble. The seedheads, furthermore, are select ively 
grazed a nd young snow grasS-\I·hether shoots or seedlings-is also attract ive. 

Closer examination of mountain pastures shows that most of the grazing 
now ta kes place on the secondary communit ies of minor herbs which de>elop on 
the ba re and half-ba.re spaces between t he tussocks, and on the larger areas where 
more extensive tussock replacement has occnned (Pla te I , Fig . :2 ). The most wide
spread and palatable of these minor species is sorrel (R ume.1; acetosellct L.), an early 
accidental introduction to the mount ains which is now completely n aturalized. 
A likely reason for this preference seems to be the sharp taste of the sorrel, as monn
tain li ,·estock are notoriously salt-hungry and also nibble other sharp-tasting plants 
which seem to have nothing else t o recommend them (e.g. R est io australis R.Br., 
Hypolaena laterijlora F. l\luell. ). Other palata ble herbs of intertussock spaces include 
Graspedict n11ijlom Forst . f., L eplorrhy nclws squmnatus Less., Gotula fil icula Hook. f. 
ex Bcnth., Gemnim n pilosmn Forst. f. , G. sessilijlornrn CaY., a nd S caerolct hookeri 
F. 1\Iuell . ex Hook. f. 'Phemedct azbSiralis (R.Br.) Stapf, species of Dantlwnict, and 
more locally white clover ('l.'rifolium repens L.) are also common on some of the lower 
high pla ins. 

In the snow gum country, within which or adjacent to which most of the 
grasslands a rc situated, sheep also sho\1· some strange preferences for certain appar
ently nnpalatable woody species (e.g. Ga~sinia ac~deata R.Br.). Young snow gum 
shoots a re also attractive, and after fires the regenerating snow gum suckers are 
consistently nibbled back. Repeated over two or more season·, this defoliation 
often results in the death of pa rt or all of the burnt stand (Plate 2, Figs. 1 and 2). 

The marked stock preference for the bogs and fens i · due ma inly to t he presence 
of the sedge Gare.1; gau.dichaudianct Kunth., which occurs as a codominant in both 
communities (Plate 3, Fig. :2, and Plate 4, Fig.. . 1 and :2). Other palatable bog or 
fen p lants include various other sed rres d. stelict alj~ilut R.Br. Ya r. novae-lwllandiae 
Skottsb., A. psychrocltaris F . :\[uell. , 

0
R es

' 
tio australis, and Hypolaena laterijlora. 

The snow pa tch a reas (short alpine herbfields) include a large percentage of 
palatable species : .illontict cwsfralas im Pax. & K. H offm. , Epilobiwn confertifoliurn 
H ook . f., Ranuncul1b8 inundatus R.Br. ex DC., Dioschiadimn mnunc1dacewn Domin, 

http:half-ba.re
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a nd B rachycome stolon·ifera G. L. Davis. Grazing on these areas is re latively uniform. 
but because of their small size it is also heavy (P late 3 , Fig. 1 ). 

Disturbed places such as watering points, salting a reas, holding paddocks . nml 
the environs of huts frequently include patches of palatable naturalized specie:;, 
in particular white clover , K entucky bluegrass (Poa praleusis L. ), a nd brown top 
(Agrostis temtis Sibth.). Such a reas a re a lways g razed hard to a smooth t urf a nd are 
heavily dunged , 11·hich mainta ins the relat ive high soi l nut rient level these species 
seem to require. 

III. GnAZ I:-<G 1 :-<TENSITL Es 

As sho11·n a bove, g razing has n011· become increasingly patchy . Thu:;, in t he 
forest count ry which now conta ins much scrub owing to cont inual fires, grazing occur.~ 

on a very small f raction of the total a rea. Recently burnt la nd prov ides some trans
itory g razing, but in a bout 2-5 years (depending on t he site) it sta rts to revert to 
scrub and becomes almost usele:s unt il after the next bum. The natural 11·et meadows 
and spa rsely wooded a reas-and in some cases fi re-induced clearings-prov ide mo:;t 
of t he grazing , and li ve:tock rarely move far afield from these favoured places. Such 
a distribution pattern was studied in a lease of 4 square miles a t Sawpit near Kosciusko 
during t he summer of 1955- 56. H ere a modified wet t ussock g rassland o f about ;) 
acres supported approximately LOO sheep for most o f t he summer ; only the immedi
ately adjacent fo rest was a lso ~requented to any exten t and then ma inly for she lter 

(Plate l , F ig. 1). 

In the snow gum and snow grass country, shrub-invaded places a re again 
avoided , and grazing is concentra ted on burnt a reas, intertussock spaces, and mo re 
extensively damaged areas . J[easurements of e~fective grazing in tensities a re 
inst ructive. In the case of <t relatively uniform lease of about 2940 acres south -east 
of D aner 's Gap in the K osciusko are~L examined in detai l in the summer of l95iS- 56 
the max imum permi tted stocking rate was approximately ~800 sheep-equi va lent,;. 
rep resenting a n overa ll s tocking rate just less than one sheep per acre. Th e approxi
mate proportions of the ma in cover ty pes in t he lease as estimated by more t han 
3 miles of line t ransects were : snow gum wit h cont inuous snow grass swa rd 4 p~r 
cent.; cont inuous snow grass (mainly discli max) 40 per cent.: shrubs ~0 per cent. ; 
and intertu::ock spaces and la rger ha lf-bare a reas 30 per cent. and 6 per cen t. respec
tive ly . It was t h i;.; 36 per cent. of the lease which provided most of the grazing, at 
a stocking mte which now increases to about 2·6 sheep per acre. T he composition o f 
the intertussock spaces and ha lf-ba re areas was then estimated by means of quadrats: 
approximately 4-! per cen t . was ba re ground, 26 per cent. was litter, and 30 per cent. 
was minor herbs . T he last figure reduces th e actual a rea which is mostl,1' grazed 
to abou t 317 acres, increa ing t he effective stock ing rate to almost 9 .-heep per acre 
during t he grazing season of 6 mont hs. 

A second lease of abou t 3790 acres nort h of R e1mix Ga p, with a maximum 
permissible stocking rate of al.Jout 1550 sheep-equivalents , was exam ined in a sim ila r 
fashion . I n this inst ance, most of t he middle and northern sections of t he lease fa ll 
away to the Snowy R i\·e r· and a re too steep and rough to provide much g razing; in 
t he summer of 1955- 56 ap p rox imately 900 sheep spen t most of t he grazing season o n 
t he more un iform southern portion o f about 600 a cres towa rds R ennix Ga p. The 

Pr.,\ N'I' hL>. T1·:cn. PAP. Nn. 10 PLATE 
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GRAZI~C: FACTOR AND CATCHMENT VALUE l\LUNTENANCE 

approxima te composit ion of t his 600-acre section was : snow gum with cont inuous 
SilO\\" grass 7 per cent.; SilO\\" gum with shrubs ll per cent.; shrubs 14 per cent. : 
cont inuous SilO\\" grass (some d isclimax ) 30 pet· cent.; and snow gmss wit h inter
tussock spaces, intertussock spaces, and larger half-bare areas 9, 27 , and 2 per cent. 
As before, it \\"as the latter 38 per cent. which provided most of t he grazing, at an 
intensity of a lmo.·t 4 sheep per acre. Quadrat measurements of t hese grazed a reas 
gave their approximat e composit ion as 41 per cent. bare ground, 21 per cent . litter, 
a nd 38 per cent . minor herbs. The minor herb component reduces the area actuall:
g razed for most of the time to about 87 acres, which gives an effective stocking rate 
of approximately 10 sheep per acre for the season. 

Seedling regenemtion of t he sno\\· grass is effectively prevented by the high 
degree of ut iliza tion of seedheads (more than 90 per cent. eaten in the Daner's Gap 
a rea in the summer of L!J55-56) , by the select ive grazing of the fe\1" seedlings which 
appear a t t he edge of the tussocks, and by t he unfavourable m icroclimate of t he 
intcrtussock spaces as regard:s ex tremes of temperatu re, \\"ind , a11d humidity. In t he 
case of many of t he pa latable minor herb·, on the other hand, their free-seeding habit 
or abilit,\" for rapid p ropagat ion enables them to persist almost until erosion has 
reached the underl:~ing ro t ten rock. This fact-that grazing can still be obtained 
despite :soil deterioration- is one of the main reasons fo r graziers' claims that g razing 
is not harming catchment values. H ere the implicit assumption-often quite valid 
u11der lo1d a nd conditions-is t ha t grazing and catchment values are directly related. 
On the Au:;t ra lian Alps, ho\\"eYer, a condition of wide pread moderate catchment 
detcriom t ion is the one \\"hich , apart from an improved pasture. nO\\" most favour:s 
t he grazier (Pla te l , Fig. ~ and Plate :2 , Figs. l and :2). 

In the alpine herbfield · most of the grazing a lso occurs on damaged areas and 
in . no\\" patch situations. The badly damaged Gungartan a rea north of Kosciusko, 
a nd lilts. Hotha m a nd Feathertop near the Bogong High Plains, are good examples 
(P ht tc :3. F ig. 1). 

The bogs a nd fen;;, apart from very wet ones dangerous to stock, are a lmost 
alll'a.n; Ol'erg razed , the more so the smaller their percentage in a giYen area. T his 
\'a ries from less tha n 1 per cent . in drier forest country to more than LO per cent. 
on some of the ll'etter subalpine and alpine plateaux. The summit area of )lt. 
Ko;;ciusko. suppo:cdly clo:cd to live;;tock since 1944. exemplifies holl' :selective this 
g razing of bog- and fen-la nd ca n be. Although th is area is now legally closed to 
g razing. t he la ck of protective fenci.ng and adequate policing results in the rctum 
of at least a fell' head of cattle cYery year. Ln the :ummer of 1955-56, about 30 head 
II'Cre present.* ln terms of the snow patch a reas. bogs, and fens, e\·en this number 
of livestock is high. These ca t t le stayed during virtua lly all of the fine weather on. 
or in the neighbourhood of, a bout 5 acres of fen :south-\\·cst of l\lt. Kosciusko. Of 
t his a rea, about~ acres have been eroded away, so that most of the gmzing came 
from about 3 acres. This inten ity of LO head of cattle per acre seems almost impo:;
sibly high , but locally it i;; not unusual. ) lo;;t of these fa,·ou recl areas arc deteriorating 
even t hough much of the surrounding country may remain in reasonable condition 
( Pla te 3 , Fig. ~. and Pla te ..J., I<igs. l and~). 

* The p t·e,·ious .'·cu r :<(' \ 'Cnt l hunclt·ccl hcucl were present. 
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Thus, it is obviously unrea listic to assess stocking rates in terms of tota l a rea 
of lease, as only a fraction of the lease is actually being grazed . I t is also clear t hat 
t he small fraction of country supplying t he grazing is often being grazed at high 
intensities, in many cases higher ones t han highly improved pastures would be able 
to sustain " ·ithout damage. Consequently , many of these heavily grazed areas are 
deteriorating to the detriment of catchment values. The paradoxical situation has 
developed where t he areas least able to stand grazing are being heavily grazed, 
whilst the more extensive sound areas better able to stand grazing are support ing 
very few stock. This is one of the key problems in any attempt to place high count ry 
grazing on a permanent basis. 

IV 0 CHOICE OF LIVESTOCK 

Choice of livestock has been rega rded as much less of a problem in t he Australian 
Alps than in many high mounta ins overseas. No serious attempt has been made to 
evaluate the rela tive suitability of sheep and cattle for the various grazi ng tyv es, 
choice of livestock in general having been determined by natuml hazards. Thu;;, 
the more remote or rugged mountains, where dingoes are usually a p roblem, support 

! 
cattle, whilst the more easily accessible mountains suppor t sheep. 

On the other hand, it is assumed on the basis of the sel'ious damage caused 
by the very heavy sheep concentmtions during drought years that grazing by sheep 
is more harmful to catchment values than grazing by cattle. Th e eliminat ion of sheep 
from the Bogong H igh Plains a rea is partly due to t his assumption. 

An examination of conditions in the field shows that \rhether sheep or cattle 
are more harmful depends la rgely on the natm e of the grazing type. Considering the 
sno\1' gum and snow grass country as a whole, sheep are more harmful than cattle, 
because of their closer grazing of the intertussock spaces. Similarly, grazing by 
cattle would be less hatmful on some of the lo \\'cr high plains below 4500 ft which , 
because of t heir uniformity and lo\1' elevation .. might be capable of limited grazing 
use wit hout damage. Here cattle \\'Otdd p rov1de better utilization of the coarser, 
ta]Jer type of pasture necessa ry for maximum ~etention and infi lt ration of water 
into the catchment a rea. 

On t he other hand, soft wet places such as bogs, fens, and t he snow patch 
a reas, and very steep sidlings, are more seriously damaged by tmmpling, which is 
more severe with cattle than sheep. 

V. PAS'ruRE I MFROVE)JEXT A~o rrs CoNSEQUENcEs 

The problem of localized grazing can at t his stage be resolved into t \\'O main 
issues. If grazing is to become more efficient it must first be made more uniform 
so that most of t he total area is being utilized. This int roduces th cl · sue · e secon 1s. 
more uniform grazing will require that the widespread unpa lata

' 
bl su be 

< e snow gra:., 
made palatable or that it be replaced by an improved pasture E . . t ile . · xpenence 111 
Australian Alps now indicates that the establishment of p~~ttl f ·~ed . · . . . . . ..., res o· recog 111,, 
grazmg value offers the greater poss1bll1tJes. There IS no doubt fro11 · tal 

1 severa 1acCJc1e11 • 
and intentional t rials that, given sui table conditions including d t soil . . . · ' an a eq ua e 
nutl'lent level, a cons1derable num ber of speCJes can establish d · t (e gan pers1s . · 
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Trifolium repens, T . fragiferwn L ., Poa JJralensis, Agrostis tenuis, Antlwxantlmrn 
odoralztm L ., Dactylis glomerata L ., F e.stztca ntbra L. , Holcus lanatus L ., Loliwn 
1Jerenne L. , and Phleum pratense L.). 

Costs of pasture establishment and management would, hO\\·e•er, be high. 
At least 30s. per annum would be required for the purchase, transport, and spreading 
of superphosphate at t he low ra te, under mountain conditions, of one hundredweight 
per acre. The erection and maintenance of adequate protective and subdivisional 
fencing to exclude t he vulnerable bogs, fens, springs, soaks, sno\1' patch areas, >ery 
steep places, damaged sections, and other crit ical a.reas as regards catchment values 
would also be costly. In the case of the Bogong High Plains of Victoria (\\·hich are 
rather more uniform than most of the Austmlian Alps) an area of approximately 
55} squa re miles would require an estimated 300 miles of fencing.* If it is assumed that 
fences last about 20 years, this represents an annual fencing cost of about 5s. per acre 
which heavy maintenance under snow conditions would probably increase to about 
10s . Additional expenses would include initial pastme establishment, rabbit control, 
improved access, and permanent buildings. Extensive batter stabilization t rials by 
the Snowy Mountains Authority haYe confirmed that conventional methods of 
pasture improvement \\'Ould have to be modified so t hat the soil surface and seedlings 
were p rotected against frost-heave which is w1usually se\Tere on the Australian Alps. 
This would mean establishment under the protection of a mulch, either of straw or 
t hrough sod seeding or spot-sowing between tussocks. Under conditions of impro,·ed 
pasture, rabbit control \\'ould also be necessary, at least below 5000 ft, for rabbits. 
like domestic livestock, do not find the native snow gmss pastures palatable and 
become well established only in areas which have been damaged or disturbed in 
such a way that the snow grass is replaced by minor herbs. Essentially the same 
conclusions have been reached independently by Dr. 'IV. H oward of the Uni,·ersity 
of California, who has been studying the rabbit problem in Ne\\' Zealand. 

On the basis of these figures, considembly more than £2 per acre per annum 
\\'Ou ld be required for t he development of typical high mounta in cotmtry as impro,·ed 
pasture. Opposed to t his, present and potential values of grazing fl'Om these areas 
vary between only 5s. and 20s. per acre per annum (according to whether the estimate 
is made on a current mte-of-agistment basis o1· on the gross Yalue of production of 
wool and meat). This represents as little as 0·1-0·3 per cent. of the n1lue of production 
of wool and sheep and cattle meats in Victoria and New South Wales (approxinu-ttely 
£335,000,000 in 195-.1:-55) (Australian Academ~- of Science 1957). 

According to Taylor (1956) the grazing industry in approximately 1,000,000 
acres of the Sno\\'y l\Iountains a rea \\'Ould have to produce wool and meat to the value 
of more than £29 4s. Od. per acre per annum to compete \\'ith the estimated >alue of 
water in te rms of hydro-electric power a nd irrigation products. Further analysis 
of t his p roblem (Austmlian Academy of Science 1957) indicates that t his value 
should be almost doubled, and it could be increased still fUl·ther if the euonnous 
indirect values of inigation water and hydro-electric power are also considered. 
Against t he. e values, the estima tes of 5s. to :20s. per acre per annum for grazing 
values represent a very small fraction . A corollary of this is that if gmzing reduces the 

* Estimnte bnsed on ,·egctntion boundm·ies (<:ostin 1957a, Fig. 2). 
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potential value of water by as li ttle as 1- 3 per cent. it is not a n economic proposition , 
apart fmm the fact that grazing itself might be econom.ically unsound . Alt hough 
precise figures on t his problem cannot be given in t he absence of detailed stream 
flow and soil loss data for early years, field evidence is widespread t hat grazing has 
reduced catchment valnes by far more t han t his small amount (cf. Costin 1!.)54, 
1957a ). F urthermore, extensive pasture improvement , even if economic, "·otdd 
mean t hat the thick coarse sward of snow grass tussock would be r~placed by a much 
shorter one. Tllis replacement would be significa nt as regards water y ield since 
surface detention of water , a function of sm face roughness, is directly correlated 
with in fil t ration rate, and is t hus importa.nt for ground water recharge and su.·ta inccl 
st ream flow. Measu rements now in progress (Costin , unpublished data) to ascertain 
the relative value of snow grass and short-grazed improved past ure in this regard, 
show that overland flow is uncommon \rith a dense cover of snow grass but it is 
qui te common on a n improved pasture sward. Th us, extensive replacement of 
snow grass by a shorter sward could ha rd ly be justified , unless increased grazing 
returns more than offset t he soil and \\·ater losses d ue to more erratic st rea m flow. 

I t is concluded , t herefore, that present-day grazing in the Australian Alps is 
not compatible \\·ith the preservation and improvement of catchment value.·, and 
that the requirements of properly adjusted grazing would be .·o costly in most a reas 
as to make it u neconomic under existing condit ions. I n the small minority of a reas 
possibly capable of economic development as a sound catchment-grazing proposit ion 
(i.e. some of the lower , more uniform high plains below 4500 ft) catchment deterior
ation would first need to be arrested. Even t hen the changed hydrological con
d itions result ing from large scale pasture improvement "·ould most likely detract 
from catchment values. 

VI. R E LATED PROBLEMS 0::-1 FREEHOLD LA~D 

It would be uru·ealist ic to assume t hat t he management of the snow count ry 
primarily as a catchment area, by removal of livestock from most of it, \\·ould 
impose no hardships on a number of ru n-holders and· now-lessees. At t he same t ime, 
it is now forgotten t hat the snow country was fi r ·t intended to serve prima rily for 
drought relief, and not as a regular yearly supplement to lower freehold land . One 
effect of t his changed emphasis from an in termit tent to an annual demand is t lu•t a 
:;ma ll minority of graziers has now become econom ically dependent on t he snow 
count ry to t he extent that t heir freehold land , at least in its present condit ion , 
does not in itself constitute a living area . More generally snow country rrra.zina has 

0 0 
tended to d iscourage the full development of lower areas, many of which a re t here
fore in a comparatively neglected condi tion . This is particularly evident in t he 
:\Tonaro Region of New South Wales. 

It will be accepted by all that economic dependence on shor t-term leasehold 
land is most undesi.rable both fot: t he grazier a.nd for the community. No grazier 
can b~ e~pected to mve~t money 111 permanent Impro:ements on count ry fo r which 
there IS little or no secunty o~ t.enure. Hence la~d ~se IS exploitative, being based on 
~hort-t~nn .manag~ment poliCies s~ ch. as penodw burning designed to obta in 
nnmedmte 1f transitory returns. \iV1th Its much shorter history of s t tl t how. ·e emen , 
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ever, Australia is more for tunate than longer-settled countries like Italy, Spain, 
Switzerland, and even Nort h America, where over the centuries a considerable 
popula tion has become economically dependent on high mountain grazing, to t he 
extent that fully effective remedial action cannot be taken by the governments 
concerned. I n Austra lia , high cow1try grazing could easily be terminated without 
affecting the grazing industry as a whole. In t he case of t he sma.ll minority of graziers 
for whom economi~ difficulty would result, suitable readjustments could be made, 
la rgely t hrough t he application of scientific fa rm planning methods t o freehold 
land. This aspect of the problem calls rather for more adequate extension services 
th an for furt her research. 
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E xPLAXA1.'ION oF PLATES 1-4 

PLATE I 

F ig. 1.- Xatuml forest meadO\Y, neat· ::iawpit , K osciusko. s howing heavy local O\·ergmzing. Thu 
udjacent forest is •·e lati,·ely u ngrnzccl. 

Fig. ~.-Damaged s now grass pasture, near Da ner 's · Gap, Kosciusko, showing the distribut ion 
of t he s now g rass tussocks (large ly ungrnzed) and t he h eavily g razed inte rt us.sock s pn:es 
cu•.,.~·ing sorre l. R egeneration of s now gum s after fi re has been pre ,·cnted by selectl\·c 
gmzi ng b~· sheep. 

PLATE 2 

Fig . 1.- ::iclect i,·e grazing by s heep of snow gu m shoots rege nerat ing from t he CI'O\\"n of tt r(•t cnt l.'· 
bur nt t ree, near P russian Ct·eek, 1-\:osc iusko. 

F ig . 2.- Thc whole area sho \\-n was b urn t bY t he bush fires of I 939. T he ~.trea to t he le ft (part 
of the H otel Kosc ius ko \Vater Hese.tTO) was fenced off fro tTI g razing immediate!.' · after 
the fi re . and good ,·egetaLi,·e rege ne ration h as taken p lace . On the ad jacent area s ince 
g mzed b.'· sheep. tree regene m t ion is lat·gely absen t . 

http:importa.nt


14 A. B. COST~ 

P LATE 3 

Fig . I.-Typical a lpine grazing count ry on th e K erries, nort h of :\[t . K osciusko, sh owing select ive 
gra zing of snow p at ch a rea (marked by 1llontia a!LS/ralasica in flower ). 

F ig. 2.- Damaged fen near the K erries, showing locally heavy overgrazing . The att •·net h·c 
plan t is Carex gaudichaudiana. 

P LATE 4 

F ig . I.-Sphagnum bog d amaged by heavy sclecti,·e g razing by cattle. F l!athertop Razorback , 
Vie. 

F ig . 2.- Part of a bog n ear Smiggin's Holes, K osciusko, showiHg selective grazing of Care.t: 
gaudichaudiana growing t h rough t he Sphagmun moss. The adjacen t snow gruss is ungrnzed. 


