Eucalypt woodlands with heath and button grass
understorey, with Mount Oakleigh in the back-

ground. Pencil Pines, Athrotaxis cupressotides,

line the stream.
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" 'GLOSSARY OF TERMS

(1). Wildérhéss ~ defined as iand remoté from access by
B mechanised vehicles, and from within
which there is liftle or no consciousness
of the environmental.disturbaﬁce of
western man (Kirkpatrick 1979).
(2) 2-3 day backcountry.Walkers - hiking of an extended
o nature requiring the carrying of overnight
.‘equipment, but not walking the complete_
‘overland tréck.
(3) Overland'walkers - those walkefs tréversing the over-
land track from Cradle Valley to Cynthia
Bay or vice versa.
(4) Daywalkersvr those participatiﬂg.in daywalkstéman?tiﬁéf
from developed zones. Overnight stay is
in the developed zone.

(5) Dayvisitors - those participating in daywalks{éﬁanéfiﬁg,

from developed'zonesﬁbutﬁgiufﬁing to over A

night destinations outsidé”the park. -

(6) Dayvisitors or non-walkers - visitofs who do not go
| walking or hiking. . Generally, siéht-

seers, picnickers, etc.
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The Cradle Mountain - Lake .St. Clair National Park
is one of the most popular tourist destinations in the state,
having 135,000.day visitors énd 16,000 danalkers'and back-
country walkers in 1979/80. The majority of visitors were
well educated and were either in professional and administ-
rative positions or were students. 'Seventy percent of the

backcountry visitors were from the mainland states.

The‘large number of walkers in the park have confri—
buted toWardé the deterioration of the track system, With
29% of the tracks in é poor state. Badiy daméged tfacks
are concentrated at high altitudes and on ill-drained afeas

where user intensity exceeds 1500 persons per annum.

Track rehabilitation and relocation to allow comert.'
near the vehicle access points and to avoid further environ-

mental damage elsewhere will cost approximately $700,000.

..The rate of recolonization of alpine areas bared
and eroded by trampling is extremely slow and active rehabil-
itation may be required. Recolonization of subalpine heaths,

sedgelands and grasslands seems to be adequate.

The problems of littering and track deterioration
recognised by the questionnaire respondents seem?y partly

susceptible to solution through_manipulatory technidues of
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park managemeﬁt. A fee system,'overwhelmingly supported
by questionnaire. respondents, could easily cover the costs

of solving-the physical problems of track deterioration.

The key to successful park management is the

' educatioh of actual and potential park.uéérs. Without.
their support and appreciation of management problemé and
strategies, the most well thought out management plan would

not realize its goals.



CHAPTER I

INTRODUCTION

The inCrease in mobility, educational level,
ease of access, leisure opportunities, discretionary
. income and the promotion of outdoor recreational
agtivities by schools and Government instrumentalities
~have all contributed to the increasing number of
'Australian and_overseas tourists visiting and experienc-
>ing the natural beauty and thendiverse environments of

“National Parks in Tasmania.

Thié increase in participation in outdoor
recreation has environmental implications. For instance,
the level of track damage in National Parks is a visual
manifestétion of the impact of visitors on the natural
ecosystems. An understanding of the impact of visitors
is thérefére an essential prerequisite to the sound

management of recreational areas.

Some of the most popular and heavily used
walking tracks in Tasmania are 109ated in the Cradle
Mountain - Lake St. Clair National Park, most notabiy
the Overland Track and the daywalk routes in tne Cradle

Mountain. area.

The primary objective of this study is to pro-
vide a quantitative assessment of the impact of visitors
on the natural environments of the Cradle Mountain -

- Lake St. Clair National Park. The implications of this



‘Fig. 1.1
LOCATION OF THE STUDY AREA -
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.impact assessment for recreational management are

. subsequently discussed.

The Cradle Mountain. - Lake St.>01air National
Park is partiqularly appropriate for a study of
recreational impact onvthe environment’.as it has a
great diversity of natural ecosystems and has, at
least in recent years,'an adequate record of visitor

use.

~ 1.3 THE STUDY AREA

- The Cradle Mountain - Lake St. Clair National
Park is idcated in the mountaihs of the northwest of
Tasmania (Fig. 1.1). The Park covers an érea of
126,205 hectares and is accessible by road through

Cradle-Valley in the north and Cynthia Bay in the south.

Cradle Valley is about 85 kilometres from
Devonport,vwhilst'Cynthia Bay is 173 kilometres from
"Hobart via the'Lyell Highway and is about the same
distance from Launceston. The lasf 32 kilometres of
the road to Cradle Valley is narrow and with a gravel

surface.

The Park can be divided into four regions;
.the Cradle Mountain Region in the north, the Pelion
Region in the centre of the Park, the Ducane Range in
the south-west and the Lake St..Clair Région in the
south. The Pelion_Region is acdessible by foot

tracks from the Arm River Road and the Wolfram



Road (Appendix 1).

The Overland Track rﬁns from Cradle Valley to

Cynthia Bay; a distance of 80 kilometres.

1.2 REVIEY OF PREVIOUS LITERATURE

Pioneéring scientific and experiﬁental work

~on the impact of recreational activities was undertaken-
by Bates (1934). A considerable subsequent literature
describes and analyses the effects of trampling on soils

and vegetation.

Iﬁ Britain, Bayfield (1970, 1971, 1973),
Goldsmith et ai-(1970), Burdon and Randerson (1972),
| Liddlé (1975), Liddle & Greig-Smith (1975a) focus their
'investigétionsvon'the effects of trampling on surface
vegetation. Liddle (1975) in his review.of-literature
on the effects’of trampling defined the approaches
adopted to date as being analytical and experimental.
The analytical approach presumed that the vegetation
was homogénous prior to track formation and that there
has not been an overall change in the environment since
the aréé was made available to users. The differences
between ihe impactéd sites ahd adjacent areas are then

attributed solely to the effects of trampling.

The exberimental_approach descriBed.the impact
of controlled trampling intensities on the vegetation
and soils. THis involved the use of either hikers of

specific weights trampling over undisturbed vegetation



at different frequencies or the use 6f artificial

rollers (Cielinski & Wagner 1970) and mechanical feet
V(Kéllomaki .1973) to .simulate trampling damage. Although
useful asAscientific studies, fhese have limited
fapplication in ﬁanagement as trampling does not represent

all fhe effects of recreation on soils and vegetations.

'Soilyqompaction has been assessed using indices
of bulk density, penetration resistance and moisture
content. Bulk densities were found to increase on paths
by bev-1:ween.0.2gm_3 to O.6gm_3 when compared with the.

undisturbed soil (Lutz 1945, Liddlé—&GIrei'g-'Smith 1975b).

'Soil penetration resistance has been measured
by penetrometer. However, while this method produced a
reasqnablé index of compaction it is also sensitive .to
soil moisture, root and stone content (Liddle & Greig-

Smith 1975b).

In an attémpt to relate user patterns to
vegetation déstruqtion, Bayfield (1971) developed a
unique method of placing short, thin lengths of copper“
wire upright over an area of path.and estimated the
' intensity and distribution of foot traffic by counting
anq noting fhevbending of wires, In a ?iéféi}paper
_Bayfiéld (1973) applied regression analyéisvto obtain.

a higher dégreg'of explanation between environmental
Variableé and.track damage. He found that the width of
tracks increased with wetness, roughness and steepness

of the path surface, but decreased with the rbughness



.of the adjécent ground. Similar conclusions were also

attained by Weaver and Dale (1978) in their investigations

of trampling effects of hikers, motorcycles and horses in

meadows and forests. -

Liddle (1975b) summarised the main

concepts of impact of trampling on plant species:

(i)

C(ii).

(iii)

o (iv)

plants with basal apices and meristems tolerate
trampling better than those that do not have
these features (Bates, 1935, 1938; Liddle &

Greig-Smith 1975b);

plant communities are less tolerant to trampling
when the ground is wet than when it is dry

(Edmond; 1962; Wagar, 1966):

the numbers of species in a community will at
first rise and then fall as the amount of
. .

trampling gradually increases (Grime, 1973);

tall grasses will at first give way to lower
growing dicotyledonous species but as the amount

of trampling increases the monocotyledondus

" species will replace the broad-leaved plants

(v)

before they, in turn, are eliminated (Liddle &

Greig-Smith 1975b);

as plaht succession proceeds (and the community

ﬁbeéomes more productivé) the vegetation becomes

tglerant to trampling (Goldsmith 1974):



(vi) trampling will at first stimulate and then
reduce primary-production as its severity rises

(Goldsmith, 1974);

(vii) plants with high potential productivity are

common on paths (Grime & Hunt, 1975).

‘Unlike Britain where ecologists aie the domin-
’ ant»forge in recreétional impact research, a wide
spectrum of disciplines have been involved'in recreat-
ional impact assessment and management in the United

States of America.

La Page (1967) reports on obSefvations made
over a 3 year period,oh a newly opened éampsite. He
found that initial impacf was gfeafer than that after
the third season. Although camping_inténsity was
ihigher'the Vegetafive cover was greatér tﬁan that at.
the end of the first season, o&ing to the elimination
of the more sensitive species and the recolonisation

by resistant species.

| A number of studies offhuman influence on
trail-sidé vegetation were carried out in the seventies.
‘These included'Wiilard & Marr (1970, 1971), Bell & Biiss
'(1973),_Daie & WeaVer (1974), Greliar (1974), Hartley

(1976).: Concurrently, a number of studies investigating

the influence ofvsoii factors on the quality of recreation

and the use of soil surveys for predicting the
susceptibility of wildlands to recreation were also

published: (Legg & Schneider, 1977; 'Klock, 1973, Klock
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and McColley 1979, Ballard, 1979).

~Cole (1975) in his investigatioﬁs on the
Asusceptibility of vegetation communities to trampling
established a fioW'diagram of causally 1linked factors
. related to trail construétion (Fig.. 1.2), bésed on the
model developed by Liddle (1975) on the écological

effects of trampling.

The classic work of Lucas (1964) on wilderness
perception and use stimulated great inte;eSt in the
assessment ofAtrail users themselves énd the use of a
great variety of survey techniques including the use of
questionnairés. This study was followed by works by
Merriam and\Ammionv(i967) and'géndee et al (1968) which
provide inférmation on the socio-economic characteristics
of Qilderness users, their values, and attitudes to
management issues. This further sfimulated research into
the social and\bsicﬁo;Pgicillmakeup of users, with

investigations using motivation analysis (Stankey 1971).

The nafural exténsion of the impact assessment is
to be able to predict changes in the futuré and the
relative cbnsequences of t@ese changes; and this in turn
has 1ed'to the éeeking of a rationale for limiting use in
order to'protect'the'natural values of the_land. The
éoncept of carrying capacity was then introduced to the
managers of recreation resources. Stankey_and Lime
(1973) collated an extensive bibliography of references
on recreational carrying capacity. Since then, there has

been a .continuous debate on the definition, virtues and



limitations of such a concept (Wagar 1964, Godin &
Leonard 1977). | |

: | | N
In ah_attempt to clarify the concept ahd measure-
ivment of cérrying capacity; Frissell et al (19SO) argued
thét there is no fixed limitation on the level of use that
~a site cén sustain. The limitations on use are subject
to the management objectives of the area, and not
'nécessarily on the physical property of the sife. In
other words, it is a judgementa}'and>prescriptive measure,
oné which’identifies with fhe enVironmentai and social
conditions prevailing at the particular location, 1In
the finalAanalyéis, it is a manggerial prerogative and
reSbOhsibiiity as to what the appropriate carrying
E capacities ought to be. The autho;s then deéelbpedAa
framework upon which an estimation can be made on the

consequences of alteration of the'carrying capacity.

Investigations on the impact of recreation on
wildlife-have been few, probably because wildlife
Species ére_m6bi1¢ and as such recreational effecfs are
not immediately evident. Nevertheless, Ream (1980) has
compiledjan'annotéted bibliogfaphy'on the impact pf‘

back country recreationists on wildlife.

In Australia, the literature on recreation has,
- —

in. the main;concentrated!on}assessing the visitor and
. , PO ’

user characteristics (Mercer 1969 , McLoughlin 1977,
McKenry 1975 ; Waterman 1979). Bowen & Ovington (1973)

studied fecreation‘use pattérns, whilst Mercer (1977)

and Ferguson & Greig (1971) have investigated the
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' economics of récréation. Edwards (1977) and Keane (1979)
prnvided.qualitative descriptions ofﬁthe impact of
trampling on trailside vegetation. In short, there is a
dearth of research on the quantitative assessment of

visitor impact on the Australian natural environments.
1.3 APPROACH

'One 6ftthe_major drawbacks of many recfeational
impact studies is the tendency to describe the effects of
.trdhpling wmﬂé‘failing to advise on appropriate heaSures for
management action. Much of the information 6btained is
more suitable for the "advanced” rather.than the initial

phases of management.

.. There is often difficulty in translnting the
complex.scientifiq data into simple field solutions.
bIn addition, manytof the techniquesdused for impact
assessment;invdlvgvthe use of sophistigéted_equipment\
_ and computer analySié, all of Which are beydnd the means

of a great number of park managers.

Tne approach adopted in this stndy is management-
orientated. The investigations focus on the broad
- spectrum of visitor impact, recognising tne interdependent
nature'of the social and physical impacts'on the pank
environment. 'Thgre are three phaseés in the impact
'dssessment;v The first, undertakes~toidetermine.what sorts
Of.people partipipate in back country recreation, the
traiis used, the'tnpes_of activities carried out whilst in

“the park,‘and‘their attitudes on trails and management



options;' The second phase determines the scale ahd
location of visitor impact in thé Park, using a simple
but.effecfive survey technique. An attempt is made to
relate site factors, visitor use and the level of
impact. The thifd phase 'attempts to measufe the
'resistanée andtggé}}igéég;of plant species, and the rate
Qf recolonisation of previously eroded areas. The
viébiiity of différént track.rehabilitation techhiques

_is also assessed.

In the final chapter, an attempt is made to
integrate and synthesize the management imﬁlications of

the above investigations.

12
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CHAPTER 1II

EXISTING ENVIRONMENT

2.1 PHYSICAL ENVTRONMENT:

2.1.1 Climate

Climatic ‘data are‘availabie for the two developed
areas - Cradle Valley and Cynthia Bay, Lake St. Clair
(Table 2.1). The climafe is cool perhumid. with the
prevailing westerlies having a predominant influence on

the weather.

In the north, it rains on an average of 237 days
per year, with no month receiving 1essvthan'120 mm of
precipitation. Thére is a marked north-south raipfall
gradient és.reflected by 2770 mm precipitation received
annually at Cradie Valley and the 1500 mm received'at !
Cynfhia Bay, even though there is only a siight vafiation

in the number ofhginmdays.v The months of July and

August are the wettest, whilSt February is the driest month

in the park.

- Snow falls.on the average of 52 times a year at
.Cradle'Vailey; with the greatest énqw accumulation in
'August and September. Snowfall at Cynthia Bay is less
frequent with‘an average of 26 days per.annum. It has
been known to show at all times of the Year on the mountain

peaks and plateaus.



TABLE 2.1
CLIMATIC DATA ON CRADLE VALLEY AND LAKE ST. CLAIR

(Source: Bureau of Meteorology, Dept. of Science
and the Environment, 1979)



Station Name CRADLE VALLEY

Number 096005  Latitude 41 Deg 38 Min S  Longitude 145 Deg 57 Nin B

Jan. Pedb Mar  Apr May Jun  Jul

9 am Nean Temperatures (C) and Mean Relative Humidity (%)

Dry Bulb. 12.1 12,6 10,1 1.8 3.3 2. 2.1
Wet Bulb . 9.1 10.6 9.2 6.8 3.8 2.0 2.0
Dew Point 1 9 8 6 2 2 -2
Humidity- 7 8 - 8% 87 86 95 99
3 pn Mean Temperatures (C)} and Mean Relative Humidity (X}
Dtl Bulb 15.4 15,9 - 131 9.8 6.0 8, 3.6
Bulb 1.5 12,2 10.9 8.0 8.6 3.8 3
Dev Point -8 9 9 6 3 3 2 -
Humidity 61 68 . 76 78 80 95 92
Dally Maximum Temperature (C) :
Mean 17.2 6 187 112 1.5 5.1 8.6
. 86 Percentile 21,9 22,5 19.4 15,0 10.3 1.5 6.9
. 14 Percentile 12. 13,0 9.6 1.8 8.4 2.2 2.5
Daily Minimum Temperature (C)
Mean 6.3 1.8 5.9 8.3 1.5 0.1 0.
86 Percentile 3.5 12.0 9.9 1.3 5.0 3.1 2.
14 Percentile 3.3 3.5 2.2 1.1 -9 -2.8. -2.
Rainfall (mm) -- )
Mean . | 187 135 154 228 280 215 320
Median 5 - 137 21 138 216 245 283 285
Raindays (No) ’
Mean 16 14 18 20 21 21 28

stntxon Name- LAKB S'!' CLAIR

PO WD e

Aug

307
305

23

Sep

(XY X% )
.
Ut~ s

15
152

2

Number 096015 Latitude 42 Deg 6 Min §  Longitude 146 Deg 13 Min B

' Jin  Peb Har Apr  May Jun  Jul
9 am Mean ‘rempeutures (c) and Mean Relativeﬁgmldi%y {8}

Dry Bulb . 1106 3.7 2

Wet Buld -~ 0 6 ‘8.9 1.6 5.7 16 2.5 11

Dew Point 5 -6 5 k| 2 1 0

Humidity 68 69 n 16 19 81 83
3 po Mean Temperatures (C) and Mean Relative Humidity (%)

ry Buld - 9.8 16,1 12,4 103 1.5 1.0 S

Wet Bulb 9.3 1.6 85 69 &9 -85 3,

Dew Point k] 5 L] k] 1 i -1

Humidity 85 LY A Y 59 65 66 65
Dajly Maximum 'rempeuturo (c)

Nean 18.3 18,5 15.9 12,5 9.t 1.6 6.5

86 Percentile 8.4 28,0 21,2 6.7 12,2 10.0 8.5

1§ percentils 1.1 12.8  10.6 8.3 6.1 8.8 8.4
Daily Minimum Tempeuture {c}

Mean 1.4 7.6 6.0 9.3 2.5 1.1 - 0.

86 Percentile 1.t 1.7 9.9 1.8 5.6 8.4 3.

14 Percentile 3339 2.2 0.6 -0.6 -2.2 ~-2.
Rainfall (mm) '

‘Mean o 15 82 82 127 137 147 162

Median 13 61 67 115 121 128 140
_Raindays (No) . o '

Mean A B ) 13 15 18 21 19 2}
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Humidity is relatively high throughout the park,
with an annual mean of 84% and a range in annual means of
28% at Cradle Valley as compared with a mean of 73% and a

range of .17% at Lake St. Clair (Table 2.1).

The average monthly and annual maximum and minimum
temperatures are listed in Table 2.1. 'Bureau of Meteorology
recordsv(D.S.E. 1980) have shown temperatures ub to 30°C
during the summer months and below -10.9°C during the wintef
of 1972. January and February are the-wérmestmonths in the
park, whiist the months of June, July andvAugust are the

coldest.

On the average, there are 160 days of frost per
year in the Cradle Valley area as compared to only 99 days
at Lake St. Clair. Frosts are frequent between May and

October.

2.1.2 Geology (Fig. 2.1)

The park‘is underlain by Preéambrian rocks, Permo-

Triassic sediments and Jurassic dolerite (Jennings 1959).

‘The complexly folded Precambrian basément~is over-
lain by sedimeﬁtary‘deposits of Permian and Triassic age.
Along the uncomformity between the Permian—Precambrian
boundaries, dolerite intrusions océur.' Some of these are

in excess of 300 metres thick.



Fig. 2.1
' GEOLOGY MAP OF THE CRADLE MOUNTAIN - LAKE ST. CLAIR
NATIONAL PARK

- _(Source: Dept. of Mines TaSmania (1975),
Geological Atlas, 1:250;000 series)
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" The Precambrian rocks consist of thinly bedded
quartzite and quartz mica schisfsf' " The Permian sequence
on the othér hand consists of basal conglomerates overlain

by marine.Sequencé of mudstones, pebbly sandstones and

. conglomerates. These are in turn overlain by a freshwater

sequence cbnsisting mainly of sandstone. >The uppermost
layer is another marine sequence of mudstones, siltstones
and impure sandstoneé (Jennings 1959). » Outcrops éf Permo-
Triassic formationé are found throughout the park. Théy
-.are chachterized_by bench-like formatiqns-éround the slopes
bf ali.major mouhtains. Capbing the,higher mountain peaks
ahd rangés is Jurassic dolerite, characterized by its prom-

inent columnar structure.

Overlaying these formations are extensive Pleisto-
cene glacial and peri-glacial deposits, Quaternary talus
and screes and peaty deposits. _Exampies of these widéf
. spread sﬁperficial deposits are glacial moraines and lake

deposits, erratics, talus, scree deposits.

Glacial dctivity has interruﬁfed the local drainage,
resuiting in the'formation of vastvswampy'or beaty plains.

- 2.1.3 Landscape

The present tOpogréphy is largely the result of
glacial and preglacial activity; in the Pleistocene epoch
an ice cap approximately 65 kilometres wide occupied the

North‘Western section of the Central Plateau.



Fig. 2.2a
RECONSTRUCTED FOREGLACIAL DRAINAGE ROUTES IN

THE CRADLE MOUNTAIN AREA

Fig. 2.2b (LHS)
' LATE PLEISTOCENE ICE FLOW DIRECTION IN

-~ THE CRADLE MOUNTAIN AREA

Fig. 2.2c (RHS)

PRESENT DRAINAGE IN THE CRADLE MOUNTAIN AREA

(Source: Colhoun, 1980)
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The widespfead examples of,glacial striations in
the Cradle MOuntaip'area provide evideﬂde on the pattern
of the Late Pleistécéne ice movements ih»the area. For
inétance; it is éVident that the glaéier’whiéh created
. Dove Lake flowed'frbm the Cradle MountaihS’plateau via Lake
Wilks aﬁd northwérds through fhe Cfadle Valley with ice-attain;

ihg depths of over‘350 metres in areas (Colhoun 19$b, Fig.2.2.).

The Cradle Mountain area is also said to have one
of the best examples of altefatibn to the courses of pre-

existing'drainage routes in Australia (Colhoun 1980).

-.Quité-apafﬁ from the jﬁktaposition of lakes, tarns
: and.othér examplesgof glacial processes, the Natiqnal Park
is well known for its mountains and ranges. In the north,
Cradle.Mountain, Bérn Bluff,‘Littlé Horn, Mount Campbell
are ali within a day;s walk frbm'Ciadle Valley. The middle
'reglon of the. park is dominated by the West Pelion Range,
’Mount Oaklelgh followed by Mount’ Ossa the highest mountain y
in Tasmaqla. Dlagonally opp051te Mount. Ossa, is the p1mp1e
' fop, Mouht Pellon_East. The . mountalnous southern region is
disse¢fed'by.thé:NarCissus, Pine and Cuvier Valleys. The
v'mothain fgngééfinclude the Duéane:Range, the Travellers
Rangé,fand Mount Olympus with Mount Rufué being the southern-

most mountain in the park (Appendix 1).

These mountainous areas also serve as catchment
areas for some of the major river systems in the State,

which in turn serve as vital components of a number of



hydroelectric schemes. For example, the Forth and Mersey
- Rivers to the‘north and north east, Mackintoéh'and'Murchison

on the West and the Derwent in the south.

;The sWampy hummock sedgelands which are dominant
over vast areas of the pérk play an important role in the
" hydrology 6f_the above4mentioned river Syétéms. These
act as sponges,'stofing largevémoﬁnts_of water, which is
gradﬁélly released maintaining a éustained water yield

(Keane et al 1979).

2.1.4 Soils

Alpine ﬁumus soils are characteristic of most of
the Park. TheSe ére associated with periglacial soli-
fluctidn,depoéifs. Such soils are at c¢.600 m and above
but whefe slopes a%e sufficient they mayvgo well below |
this. These deboSits consist of boulders and fragments
”méinly ofvdblefite:in an earthy matrix which is usually
édloufed.a‘stfong“bfowh. Its texture varies with the
soﬁrcé'frém sand to clay but within any profile it changes

‘little with depth (Davies 1965).

Soil profiles vary mainly with drainage. On free -

draining sites where the rainfall is relatively low the
profile formation is often limited to incorporation of

,orgahicématter.iﬁ the surface foot or more. In wetter

1ocations-thefsituation becomes more marshy and thus the

organic~matter'inc?eases and the soil prbfile tends towards



FIGURE 2.3

VEGETATION MAP OF THE CRADLE MOUNTAIN - LAKE ST. CLAIR

NATIONAL PARK

Closed forest
Eucalypt forest
Eucalypt woodland dominated by E. cocctifera

Eucalypt/closed forest mosaic

Alpine

Alpine,'E. coceifera and Athrotazis cuppressoides

Alpine, E. cocceifera and grassland mosaic

Gymnoshoemis sphaerocephalus moorland scrub

Scrubland
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’mbor péat.. The'peats are commonly 40-50 cm and sometimes
up foﬂlSO cm_deep.;  Some iron 1eaches from the upper

miherai horizons 1éaving them palér coibured and thus iron
pans fo;m below. 'All SOils are moderately to strongly |

acidic.

There are some localities in the park where soils
are absent or skeletal. These tend to be on the upper
’lepes and summit. of the main mountains and in the plateaux

and valleys wheré_morainal deposits are exposed.

'2.1;5;'Vegetation '

' This National Park céntains a wide variéty of
plant communitiéé. Specht et al (1970) have provided a
comprehensive, list of the various plant alliances
(Appendix 2). " The vegetation is mapped in Figure

2.3.

- Climate, alfitudé,_geblogy,,soils, and fire
frequency seem to have been the principal determinants of
the types of vegetation patterns found in_the,park,(Sutton

1929;'Jackson 1965, 1973; Kirkpatrick 1980).

‘Heath and herbfield communitiés dominated by
austral-montane elements are found above the climatic tree-
‘line (¢.1200 m) and bétween 1000 m and 1200 m where exposuré

is high and/or drainage is poor.
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Gymnoschoenus sedgeland is fOunﬁvon the ill-
drained and infertile ground where the fire frequency is
‘high and grades into Leptospermum scrub, which in turn.
gradesAinto Eucalyptus forests at its margins. Restricted
areas Qf»Pod gfaséiand are found where tree$ are excluded

by frosts and fire on fertile, deep soils,'

Eucalyptus forest and woddland is widespfead
throughdut thé'iower altitﬁdes of fﬁe’park>wheré soils are
Well drained and fires occur occasibnally.i The better
‘sites are occupied by Eucalyptus delegatensis and other
communities dominated by E. ddirympleana, E. pauciflora,

E. amygdaliné, and E. gunnii occupy poorer sites. Above
1000'm ASL,_thére are extensive areas of E. coceifera wood-

land which may not require fire for regeneration.

- Areaé>df low fire freduencyiare occupied by closed
forest dohin#fedvby Nofhofagus cunninghamii, Atherosperma
moschatumvand Anodopetalum biglﬁndulosum at lower altitudes.
At higher altitudes; the dominants are Nothofagus cunning-
hamii,Aﬁ.Aguﬁnii, Athrotaxis selaginoides and’A.'cupressoidesf
ExtensiveAareas consist of mosaics of alpineAhéath and herb-
field,AEucaZyptus>cOccifera.woodland, Poa grassland and

“Athrotaxis cupressoides woodland to closed forest. d
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2.1.6 Wildlife

_Qver twenty different species of mammals have
been reéOrded;'with the marsupials being the dominant

group.

The Bennetts Wallaby, Wallabia rufogrisea, is a
common sight in the'developed areas of Cradle Valley and
Cynthia Bay. its smaller cousin, the fufous wallaby,
Thylogdlefbiilardierii, is mere'a noctﬁrnal animal and

hence less conspicuous.

'POpular,nocturnal species found around the huts
include the_Wombat, Vombatus ursinus, the native cat,

Dasyurus viverrinus, and tiger cat, Dasyurus maculatus.

The endemic Tasmanian devil, Sarcophilus harnsit,
togetherewith the brush possum, Trichosurus vulpecula, are

also freQuently-seen in the developed areas of the_park.

The platypus, Ornithorhynechus anatinus, is found
in the mountain lakes and streams. The species was
.particularly plentiful in areas close to the Narcissus

Hut, until hunted eut in the mid 1930's.

The endemic mountain shrimp, Anaspides tasmaniae,
and freshwater crayfish, Astacopsis franklinii, are also
- found in the highland streams and tarns. The 10-12 cms

long freshwater‘crayfish is reported te'be the 1argest of
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its: type in the world.

There are only three snake species in the park,
but nevertheless they are all venomous. The most common
is the'deadly tiger snake, Notechis atér. The copper-
head snake, Austrelabs supuba, favours the swampy'areas,
whilst the smalléf whipsnake, Drysdalia coronoides, occurs

"in most environments.

Because of the cold, harsh environments of the
park, birdlife is not as abundant as in other parts of

the state.

The éommon birds in the_rainforesf include the
black.ébckatoo-and cﬁrrawong,1green'roséllas, pink robin,
Tasmanian thornbill and scrub tiﬁf Apart from the gréen
rosella énd‘blackvcurrawong, the dominant species in the
subalpiné_woodlands include the raven,'yellowethroatedv.

hOneyeater and yellow wattlebird.

Birdlife in the high altitude hﬁmmock sedgelands
is sparse, with the two most‘commonly_encountered'bifds
‘being the striated field-wren and dusky robin. In the
high mountain heath and moorlands, birds are present only
during the warmerjperiods, being forced down below the
vsnowline'in-the éutumn and winter months. - Common'species
include'fhe raven, black currawong, Tasmanian hornbill,
the pipit and fléme robin. The wedge-tail eagle and.

peregrine falcon are two birds of prey which also frequent
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these areas.

In all, over eighty birds have been recorded

inside the'parkaoundaries (NPWS,ﬁndated).

2.2  SOCIAL ENVIRONMENT

2.2.1 History

The park was first. discovered iﬁ»1826 by Jorgen
Jorgenson, who was the first White man tQ visit Lake St.
Clair.- . The northern end was first visited by Henry
- Hellyer, a Surveyor with the Van Diemens Land Company in

1827. He pénetrated the thiCk;foreét to reach Waldheim.

The,diséovery of mineral deposits in Pelion
region séw'an_influx of miners along the Innes Track work-
ing on deposits of coal and copper. The Old Peiion Hut

became the focal point for accommodation.

'  Inv19io, Gustav Weindorfer, an Austrian migrant}
visited Cradle Valley and climbed‘Crédlé Mbuntainf While
on the Summit,}Wéihdorfer_remarked'"This must be a National
AP%rk,for.peoﬁie.for all timé: It is hagnificent and people
"muist know about it énd enjoy it'". He and his wife returned
in 1912;'with{a lease of Crown Land in_Cradie Valiej) He
" then embarked on building a house whichvhe,named "Waldheim".

The house was Austrian in design and constructed from King

Billy pine (Athrotaxis selaginoides).
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Through Weindorfer's persistent efforts, the
State Government gazetted 63,943 hectares as a scenic
reserve. Gustav Weindorfer was found dead beside his

motorcycle in 1932.°

The constructlon of the Lyell nghway in 1932,

. and the subsequent connectlng road to Lake St. Clair in
1934, increased the popularity of the park. The first
‘ranger appointed'to‘the park was Albert Daﬁdas Ferguson,

who ran a popular tourist camp at Cynthia Bay.

The scenic reserve experiehced.a nuﬁber‘of
boundary changesvover the,years. On the '17th April 1974,
an additional area of 1214 hectares in the vicinity of
Mount Rufus Was'added; making a total area for the park

" of 126,064 hectares.

. 2.2.2 Ancillary Services and Facilities
’ 1 ] ] .

This section attempts to describe the facilities

and public amenities available in the park.

(a) Developed Areas

The National Parks and Wildlife Service has
embarked on a pollcy of prov1d1ng chalet type accommodation
in both the developed areas. 4These_are-serv1ced and
"maintained by the Service. Charées-are reasonable, and

"the chalets are very popular amongst tourists and visitors.
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TABLE 2.2
Public Amenities Available at

Cradle Valley and Cynthia Bay

Facilities - -  Cradle Valley  Cynthia Bay
Huts : o : 8 . 5

- Bunk space | L aa 28

' Serviced caravan sites Nil 1 12

Tent pads o Nil _’ o 40
Showers/ablutiéh block | Yes ,  Yes
Laundry fécilitieé~  . N§ - - Yes
Museum o . Yes | No
Day-Uéé_HUt S : Poor condition Good cdndition
Picnic facilities Sparse Good

Boat ramps - " No : Yes

Kiosks = ) ' No ' Yes
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Table 2.2 provides a comparatiVe'assessment of the
two developed areas It is quite apparent that the facil-
1tles in the south are far more. comprehen51ve than those

“at the northern end of the park.

"The occupancy of the chalets and“caravan sites is
high‘and seasonal.  During tnevpeak summer, the bed
occupancy:- in Cradle Valley for_example,_averages at 70%,
peaking.up to 96% on a number of days (Fig. 2.4). The
variable, percentage bed occupancy, does.not accurately
represent¢the denand for'accommodation.. For'instance, in
the montn of January 1979, all the chalets were fully booked
even though the bed_occupaney'level varied between 50 and
98%. During theveff season;.it is‘quite'anparent that
chalets were 1n demand in the weekends 'with minimal'boek—
ings durlng the weekdays Th1s pattern reflects the
frecreatlon trends 1n this state (RLUS 1979) The average

bed occupancy during the off-season is 30%.

Quite apart from the services founded by the
National Parks and Wildlife Service, there are a number of

,private.tenures within_the park. These -‘include:

Waldheim Area
" - Blandfordia Alpine Club

- Nerthwest'District Scouts-AssociatiOn - Scout Hut
:,; Hydro Eieetric Commission - a recording hut at Lake

'McRaeL



Fig. 2.4
BED OCCUPANCY TRENDS AT THE NPWS CHALETS,

CRADLE VALLEY, FOR THE MONTHS OF JANUARY AND AUGUST 1979.



" FIG 2.4
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Cynthia Bay

- Hobért Walking Club - one hut
- Weliington SkiZC1ub - two huts
- Lessee operating the Cynthia Bay Kiosks and a Jet
bOat.servicé on Lake St. Clair. |
v-.The'ﬁydrdlEiectric‘Commissioh haszthé right to vary

~the level of Lake St. Clair within specified limits.

LQcated just outside the boundary entrance to
Cradle Valley, is a private holiday 1odge'sty1e accommo-
dation - Pencil Pine Lodge. Also associated with this

lodge is a publié kiosk, milk bar and petrol station.

(b) ”0verlaﬂd.Accbmmodation

In total 13 shelter huts are 1écated along the
overland track (Appendix 1). . The-cbndition and facilities
available at each of the hut sitesvare Summarized in Table
2.3. Huf conditions are quite variabievdepending, in the
main, on'fhe age of the huts. Huts_located at Ping Valley,

Ducane, Old Pelion, and Kiaora reqdire'upgrading (Plate 2.1).

“In gepéral, however, hut conditions and surrounds:
are satiSféctory. The poliCy’6f insfa11ing pot belly
- stoves in hﬁt$;is ?lpositive attempt to discourage
defoliation.;- Thére is a need, héwevér; to provide simple
and preéise how-to-use instructions. Almost all huts are
serviced by a rubbish pit. In a number of locations

(Narscissus; Pine Valley, New Pelion) these have reached



Hut

~Ech6 Point Hut
'Narcissusu o
 Pine Vailey
Windy Ridge
Ducane =
Kiaoras>_
NeW.Peiibn

Old Pélion
-Windermere
Cirque

Waterfall Valley

Scott Kilvert
Memorial Hut

Kitchen Hut

TABLE 2.3

Summary of Hut Conditions Along the Overland Traék

Bunk Space Camping = Wood Supply - Water

8
28
12
16
16
20
20
5
16
25

8

Open floor
space
g
Emergency Only

" Poor

Good -

Poor

Poor

Good -
- Poor
"~ Good

- Poor’

Gbod
Poor

Good

. Poor

Poor

 Plenty

" Fair

Plenty
Fair

Plenty

Poor

Plenty
Poor
Good
Fair
Poor

Fair

. Poor

5
15
50
50
50

30

75

75

50

50
10
40

15

m

m

Toilets

No
'Yés
No
Yes
No
Yes
Yes
| No
Yes
Yes
Yes
Yes

No

" Rubbish

Tip

No
Yes
Yes

No

No

No

" Yes
_ No

Yes -

Yes
Yes
Yes

No

Hut

- Condition

Fair K
Good
Péor
Good
Poor
Fair
Gbod
Fair
Good
Good
Fair
Good

Poor

1€



Plate 2.1

The historic Ducané_Hut,
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their limited carrying capacity.

 Wood supply, although plentiful in most areas, is
\particularly scarce at Waterfall Valley Hut, Kiaora and Old -
Pelion Hut. In the other cases, although plentiful, the

wood requires to be cut into smaller sections.

" To Summarize, huts play a useful role in the
| provision of shelter and tend to,foéus user activity within

a narrow corridor.

2.2.3 Visitor Statistics

' The.cdllection of statistics in’thevpark'onlyb
began‘aftér'the establishment of the National Parks and
Wildlife.SerViCe in 1971. Changes of pérsonnel within
the Serﬁiée and:in the park have led to a number of incon-

sistencies in the collation of visitor statistics.

'% Tablés-2;4 and 2.5 summéfize the data available
sincevthe commencement of visitor statistics at Cradle
Valley and LakévSf,'Clairvreépectively. As a consequence
6f,fheuihponsisten¢ies of data dollection,between the two

areas, the following analysis is'area'based.

(a) - Cradie'Valley

(i) From the period 1971 to 1980, the number of over-
land bushwalkers increased from 1404 to 2266

respectively. This represents an overall increase



TABLE 2.4

VISITOR STATISTICS - CRADLE VALLEY

- 2-3

'~ Overnight

Yéaf. Qvef;anders  Daywalkers. D@YWalkers 5::" Campersl *  Guests Vgggzérs
1971/72 1404 N/A 'N/A N/A N/A. N/A
1972/73 1598 - 466  1265 N/A N/A N/A
1073/74 2021 86 3408 N/A N/A N/A
1974/75 1899 '119 4073 1525 7250 N/A
1975/76 1859 N/A 4740 2289 6854 N/A
197677 2313 623 4425 3080 6764 32448
1977/78 2495 985 4902 2883 6751 47203
1978/79 2233 959 4736 2480 6553 N/A
11979/80 2266 994 5143 2753 7204 ?ooggv
o R _ - es




TABLE 2.5
VISITOR STATISTICS - LAKE ST. CLAIR

 Year ~Da}-7wvvis.itor\s__ Vevhicvl'e;é ‘Bus Visitors Buses 'Oi;é;night Guests ~ Campers  Overlanders Daywalkers
1971/72 N/A ‘N/A - N/A 7S NA N/A ‘1,504 . N/A
1972/73 '*20,006 j«' 6,667 - 11,000 440 - S- © 10,470 o 1,663 1,671
1973/74 25,000 8,333 12,000 600 "T 13,31 2,086 3166
1974/75 38,883 12,91 13,775 551 15,631 1,810 . 2,800
1975/76 51,464 17,155 12,140 607 16,396 1,780 3,228
1976/77 56,098 18,699 22,000 880 7,665 9,474 . N/A | 1n/4

- 1977/78 ~— 57,456 23,422 22,700 908 7,664 9,997 2,375 5,351
1978/79 130,877 N/A NA - N/A 7,103 8,656 A N
1979/80 101,034 N/A N/A . w/aA 6,95 11,737 | 2,037 7,658

9¢€
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:;_of.61.4%;

(115 ‘Since 1972;'there-has been a 113% increase in the
humber of 2 to 3 day bushwalkers. Simiiarly,
the number of day walkers has iﬁcreased byv77%
over thé same period.

v(iii) The number of.visitors étaying évernight in this
section of the park is a functioﬁvof the avail—-
abiiity‘of chalets and the ground conditions of

”fhe‘unoffiCial camping areaé.: The number of
Aéﬁmpers‘has increased b& 81% since 1974, whilst
the number of overnight guests in the chalets has

. averaged around 6940 sihce"1974.

Table 2.6a depicts the seasonal variation in
visitatioh rates.as well as user activities for the 1977/
78 season. It is appafent from the téble that the tramp-
ingjactivities-ére.concentratéd during'the months of
Decémbef, Januafy'andvFebruéry,_'.Fouf out'éf five over-—
landers tfamp dﬁring-the suhmer‘mbnths. These months alsov
coincide.ﬁith thé.gfowth season for most plants. The 2 or
3 day Walkgrs seem fo be éven1y distributed over the summer
and autumn months, unlike the summer Qoncentratioﬁ 6f;day
, walkers;?u The table also reveals that unlike thé tramping
activities} the day visitor_arrivals appear to be fairly

evenly distributed throughout the year.



TABLE 2.6
Seasonal Variation in Park Users

During the 1978/79 Period

.(a) Cradle Vallei;}'

| o _ ~2-3 Day
Seasons _ Day-Visitdrs Day Walkers Overlanders Walkers
Summer | - 30% 40%  70% 32%
Autumn - 22% 25% - 13% 31%
Winter o 23% 15% 1% 17%
spring  25% 20% 7% 20%

(b) Lake St. Clair

 Seasons - Day Visitors Day Walkers Overlanders
Summer . 36% 48%  84%
Autumn - 29% - 26% C11%
Winter - 14% 13% L 1%

Spring 21% 13% 4%



(b) Cynthia Bay

iable 2.5 summarizes the visitor.statistics
available at Lake St. Clair since 1972.' The conversion
'factor ﬁtilized in assessing vehicular visitatibn rates
is 3 persons and 25 persons respectively'fof a car and
bus. The results highlight a significant increase in
visitor numbers between 1975 and 1976. This could per-
haps be attribﬁted‘to the upgrading and sealing of the
road to Cyﬁthia‘Baysffom Derwent Biidge in the financial

year<1974/75‘by the Department of Main Roads.

,AThe'souphefn'region of the ﬁark_experienced an
increase of 460% in the number of day visitors from 1972 to
1979 Andkzso% and. 125%. increasefin the number of vehicles'-
and busés respectively since 1972. Thére has also been
a 36% increase in overland bushwalkers and 3 360% increase
in day wéikers since 1972. In the interpretation‘of the
day walker Stétistics, it must be noted that this figure
also includes the 2-3 day walkers. No differentiation is

made'bétWeen'these two user groups.

,Ssasohal analysis of user activities and visitation
rates reflect trends similar to Cradie:Valley-(Table 2.6b).
However, day visitors are more concentrated in the summer

months at Cradle Valley.
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(¢c) Visitor Trends

- The inconsistencies'in data collection between

the two developed areas and the 1ack of contlnuous data

for a number of variables, create; d1ff1cu1t1es in the

assessment of changes in visitation rates, which in turn

reduces any accurate estimates of user trends and future

¢

projections. Figure 2.5 illustrates the fluctuations in

the number of trampers through the park as recorded at

Cradle Valley. It is apparent that

(i)_

(ii)

(iii)

(iv)

since 1976 the average annual growth rate - of

overland track walkers has 8tablllzed and is

_ fluqtuatlng about-2300 walkers per annum.;’

There has been a slowvbut steadypgrowth in the
.number of day walkersf - If accommodation is up—d

..graded w1th the prov1s1on of 1mproved camping '
'fac111t1es, further growth in walkers could be

 envisaged.

The number'of 2 to 3Vday backcountry walkers is
increasing steadily and the growth rate in this

group could continue to increase as a result of

- the improved access to the central region of the

'park'via the Wolfram Mine track and the Arvaiver.

track. This diversion of walkers may relieve
the user pressures on. the Cradle Mountaln reg1on
Analys1s of bed occupancy and the patronage 0f the

Nat1ona1 Parks and Wildlife Serv1ce'chalets would

- suggest that demand_is greater'than supply during

the summer months and during the weekendshin the



 VISITOR NUMBERS -

Fig. 2.5: VISITOR TRENDS - CRADLE VALLEY
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off season. The costs and benefits of additional
+ chalets should be_assessed prior to any further

expansion.

Lake St. Clair

e Anaiysis of the data.wouldvsuggest that the visitor
"clientele'at this location is different to that received at
Cradle,Velley; -In‘the first instance, day visitor numbers
have exceeded the 100,000 level over the past twe years.
Secendly,'the nﬁmber of errnight_guests'and campers is

. double that of'Cradle Valiey. Thirdly;:although the total
number of Visitors.exceeds that recorded  in theAnorthern
section of the park; the absolﬁfe numbeerf,walkersAregis—
teredAat,CynthiafBay is equivalent to those at Cradle Valiey.
in relative ferms,‘in the year 1979/80, only 10%.of all
visitors to Lake St. Clair were registered walkers es_com— 

pared to 30% at Cradle valley.

'_' The high visitation rate experienced at
.LakefSt} Clair could be attributed to two major factors:
'Cynthie Bay is only 7 kms-detourvoff'the Lyell Highway,-a
‘majqr'toﬁrist reute in-the state, and the sealing of the
read haseeheouraged}a numbereof teurist bus operators to
schedﬁlé-C&nthiaiBay en their ifiﬁerary.v " Cradle Valley,
on the other hand is about 1% hours from the nearest tourist
roui:e', the Bass Highway and the final 32 kilometres of road

is narrow and unsealed.. .
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(d) 'StﬁtiStiCS'COlleCtion

In view_of the inconsistencies highlighted
previeusly, ahd in recognition_of the need to maintain
standardized sfatistics for managemenf and planning pur-
'peees it is suggested that the overlend and 2 to 3 day
back'country Walks.regietervbooksjbevrepiaced by e single
regiétration form. It is envisaged that the form would
request fhe follewing information: name, address, number
ih,party, place of entry; proposedvroute, duration and
'1ocetion_of camps; | The advantages of such regietration

. forms, include:

(i); standardized statistics collectien;
(ii) information on routes;_campe efc.'could»provide
o inﬁaluéblebdata for park managers:
(iiij Vprovide‘assisténce.and guidance for search end
rescue:eperations; | |
(iv) enable‘park authorities to héve direct cohtact
,L withlusers, thus providing an opportunity for
'infbfmation-dispersel,,advice on equipment

required etc.

: it isvfurther suggested that the location of
registrafien boofhe be reviewed with the aim of maximizing
,regiStration of day_walkers. _ Finally, the use of vehicle
“counters Shouldfbe fegarded as an ihtegral part of park
manageméﬁt, and therefore they'should be'installed'at all

major entrance points.
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CHAPTER III

- VISITOR SURVEY

3.1 INTRODUCTION: -

.The survey of Visitors to the Crédle‘Mountain -
Lake St. Clair National Park was carried out in the form
of a self—édministered eleven page questionnaire
(Appendix 3). The objectives of this sur&ey were to

gain information on:

(a) géographic,»démographic and éocibeconomic charactér—
i iStiéé of fhe park users;
(b) fhe-spatiai_and temporal distribution of visitdrs
iﬁ the bark; -
(c) visitér perception of park facilities;
(d) wvisitor étfitudes to soﬁe hypothetical management

policies and practices.

Thé objectiveé of this visitor survey form an
'intégfal paft of the overa11 assessment of visitor  .
impact on the naturéiVeﬁvironment of-thévpafk. The
survey was;'theféféfe; primarily aimed téwards visitors
who had.participétéd in walking a¢tivities and not sight—
seers, piCnickers, and day—trippérs. These latter_pafk
user groqps have ﬁinimalvimpact on thé'bio-physical
environmént of the naturai areas of the park. Given
that there wefe a number of pre-coded questions on
-specificiissues relating to park facilities and manage-
menf}policies,’there is a possible risk that answers may
have been forced'ihté cafegories to which they may not.

rightly belong, Nevértheless, in all cases *respondenté



were given the oppoftunity tO’expreSS any qualifications
to their responses or express alternative views in the

"general comments section" of each question.

3.2 SURVEY METHOD: -

A total of 800 questionnaires was distributed

between July 1978 and June 1979 inclusive.

A stratified random method of questionnaire
distributiqn~Was émployed._ The number’of questionnaires
distributed*per month was proportionate'to_the péréént—_
ages.of Fhe total nuﬁber of 1977/78 walkers visiting the
park in éach month, the data_being'obtained from regis-
tration books at.éynthia Bay and Waldheim. The monthly
iqUota Qf:questionﬂaires was equally subdivided énd

distributed on fourvrandom days in each month.

The visitor survey forms were distributed at the

two main‘entrances~to the park - Cradle_Valley and
Cynthia Bay. . At each of thé entrances, the forms were
‘placed[iﬁvthe WaikerVRegistration/Deregisfrafion booths,
- where signs.invitihg the‘nominél leaders of a party to
‘%fco—operatevinvtbe survey of visitors were placed at
_'prominéntviocatidné.v Similérly,lnotices_Weré'also
plaged in the huts along the overland tfack advising~the
Walkefsvof this survéy. If the fespbhdents weré unab1e
-to depbsitvtheir,completed questionnaires in the park,
" they were provided Wifh a return éddress pre-stamped

envélope by the Ranger Staff.

45
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Even thougn the questionnaire was designed to
randOmly sample the total population of walkers; the
location of the questionnaire forms 1imited the poSsible
survey population topthose actually visiting the
Registration'booth and noticing the.questiOnnaire. The
number oi respondents wonld, therefore, be a function

~of those visitors signing the Registration Book.v

Diecnssions'with N.P.W.S. staff numbers, and
field observations, revealed that approximately 10% - 15%
_of'overland walkersvfail to register themseives-in the
iog book,,énd this'percentage increases to about 20% - 25%
amongst the day walkers. It was‘eiso apparent thrdugh.
field interViews'thatia large number of chalet dwellers
failed to register their walking’activities.in the log
books. By the end of June 1979, 510 questionnaires were
received) of which 493 were utilised inbthe»analysis. ' :
3,34% of‘the retnrned forms were declared invalid because
they were eitner incomplete or had been vandalised. The
completed questionnairee, one for each party, represented
the activities of 2034‘peop1e,,24.2% of the.totallnumber

of walkers for 1978/79.

»The surveyed visitors Were oetegorised into
four groups,'namely; overland bushwalkers, 2-3 day back-
igountry ueers;.daywalkers nnd non—walking_activities,:

~and were expressed as a proportion of the total in each
'v.group astindicated'by'N;P.W.S. statistics (Téble 3.1);
vThe table snggestS'that with the exception of the ''mon- -
walkers” Visitore, the sample sizes for each of the

" walking groups would pe adequate for the purposes of
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TABLE 3.1' |
’\’sAMpLE'sIzE OF'RESPONDENTS AS RELATED TO THE ACTUAL NUMBER
OF VISITORS WITHIN EACH OF THE USER GROUPS FOR THE YEAR

| 1978-79

(Source: NPWS Visitor Statistics)

' Sample ' Actual Percentage
User Group Size “Group Size Sampled
Overland . 877 | 2233 ~ 38.37
2-3 day , - ' |
Packeountry 188 959 19.6
Daywalkers = 886 © 4736 | 18.7

' Non-Walkers 83 | 24000 0.4
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determining the objectives of this study.

3.3 ANALYSIS:

The data were ahalysed by cross-tabulation
using the Statistical Package for the Social Sciences

run on the Burrbughs 6700 computer at the UniVersity of

"Tasmania.

The'oniy statistical test applied to these data
Was chi—squared; Chi—squaredis used to determine whether
the’actual (Qbserved) frequency distributionbof independéht
samples is significéntly different from that expected,
given the tdtél numbéf of categories and sample groups.
A significant difference is defined as one that would have
Qccurred,fromCChance no more than 5% of the time (0.05

level of sighificance).

3.4 CHARACTERISTICS OF PARK USERS:

 The géneral purpoée of this section is to
describe the people who participated in the outdoor
recreational"activitieé iﬁ the park aznd the nature of
their participation. Data were collected on: }esidence,
age, sex,;maritalvstatus, educatiohal statué, occupation,
_bsalary andCtranspOrt. An attémpt is also ﬁade to
determihe the'relationéhib betwéen the different user

groups and their socioeconomic backgrounds.

Fifty-two per cent of the respondents had either



Fig. 3.1

PERCENTAGE USER GROUP RESPONDENTS

Fig. 3.2

RESIDENCE OF RESPONDENTS



Fig. 3.1

Overlaad
walkers 52%

.- Daywalkers
40%;

Fig. 3.2 _
-lg > Overseas 5.2%
W.A. 2.7%
Tasmania"  Q1d- 440%

31% S.A. 6.7%

A.C.T. 3.7%

N.S.W. 19.8%

Victoria
'26.6%~
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walked the overland track or spent 2 to 3;nights camping_
within.the backcountry areas of the park. Forty per cent
were persons who tramped along the daywalk routes around
Cradle Valley and Cynthia Bay. Of‘these, only 5% were

day Visitors,' Thus, the overwhelming majority of day-
walkers hadsspent.at.least one night»in the park. The
remaining‘S%fOf respondents included sightseers, pionickers

andvother~non—wa1kers; (Fig. 3.1).

Flfty one per cent of those surveyed arrived in
“their prlvate cars, WhllSt another 15% were in hired cars.
Oneefifth of the respondents Journeyed from_Devonport to
the Cradle Valley.in a private bus operated by Mr. D.
Maxwell, h1s cllents belng interstate and overseas resi-
dents. In short all v1s1tors-arr1ved_1n thls,park in

. motorized road vehicles.

3.5 RESIDENCE:

Sixty—four,perucent of the respondents were
interstate visitors,_Sl% were Tasmanians and 5% were

from overseas.

Amongst the Tasmanians, the hlghest proportlon
1 (37%) came from Hobart and its surrounds followed by
_ v1s1tors from the North West Coast (34%) and 15% from

the Launceston area,

On- s1te and. household surveys of v1s1tors to
other parks and reserves in Tasmanla (Hazelwood 1978,

R.L.U.S. 1979) have indicated that the travelling time
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to and from recreationai destinations in privaté cars
’is.an important'fantof‘affecting the level of usage,
the freqnency of use, and the 1ength_of stay of visitors.
“The RQL.U;S;'Outdoor~Recreation Pariicipation Survey
showed tnat in the‘majnrity of caseS;.Where'the return
travelling time exceeds fouf hours, visitors were
inclined to stay overnight. Perio&s of peak usage
therefore coincided with weekends énd public holidays,
with 63% of'Tasmanian.respondents arriving in the park
: on Fridaysvand Saturdays. Furthermbre, 76%v0f the day-
:trippér:respondentg were residents-of the qufh West

‘District, which is only 1-2 hours from Cradle Valley.

of the‘intefstate visitors, 39.0% were from
Victoria, 34.2% from New South Wales and the A.C.T.,
6.7%.fro@vSoufh-Anstralia, 4% from Queensland and 2.7%
from Western_Australié. Figures collated by the
Department of Tqurism.Visitor Survey for the year
ending June'1979,_show that 49.2% of visitors were
from Vict'joria,v 25.6% from N.S.W./A.C.T., 8.4% from
S;A./N.T.,v7;1%'fromiQueensland, 3.9% ffom W,A; and
5.8% from overseas ‘(Fig.3.2). Thué the pattérn of visitation
vto the'park-reflents>the general'pattern of interstate
arrivals;_ A-sufvéyicbnducted.by the Tasmanian Tourist
COuncil.in 1977 fevealed that Cradle Mduntain was only
vexceededibn Poft Arthurzas a tourist destination in
this Statei Therefore, it is not surprising that 7
out of every 10Vwaikefs on the overland track were
normally rgsident outside Tasmania. Tasmanians only

accounted for:zo% of the overlanders, the remaining
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being visitqrs from oVerséas. An'ab301ute count of all
vregistered walkers on the overland track fér the season
'1978—79,;vefified the above survq& results. In contrast,
the proportion of Tasmanian daywalkers wasléz% while the

interstate and overseas users accounted for 58%.

3.6 DEMOGRAPHIC CHARACTERISTICS
3.6.1 Sex:

SiXty-three per cent of the total number of
visitorsvsampled in the Cradle Mountain - Lake St. Clair
Natibnal'Park during the 1978-79 season were males while

37% were females.

3.6.2 Age (Table 3.2):

The maj6rity of reSpondentg k58;4%bwere in the
18-40 years agewbrééket, with another 25% below 17 years
of age. Wheﬁ comparéd with the pdp&lation age structure
of Australia, it is évident that 1&—24_yéarsvof age group
bis well ove;—represented._ Given tﬁat 32.7% of Australia's
populatioﬁ Were‘aged below 17 yearé in 1976 and in view
~of increaSing emphésis on outdoor fecreation in schools,
through programmes like '""Life Be in It" and orienteering,
the potehtial park'ﬁSer bopulation @éy increase sub-

stantially in the next decade.

All!age groups were represented in each of the
user groups. However,'the proportibn varied between the
more strenuous ovérland track and the dayWalk routes

around Cradle Valley and Cynthia Bay. The middle-aged
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TABLE 3.2 |
AGE DISTRIBUTION OF RESPONDENTS COMPARED

" WITH AUSTRALIA'S POPULATION

~ Age groups

(yrs) ......... Rgsppg@ey@s'.'. .Apso}ptg %.. Apstralia
0-11 - | 0.2 7.3 © 18.0
12-17 | 3.3 19.5 ‘ 14.7
18-24 . 32.0 29.7 9.6
25-40  43.9 28,7 21.4
41-65  20.2 13.6 25.4
65- . 0.4 0.9 8.9
" nN=493 N=2034 n=13.5 million
TABLE 3.3

\ EDUCATIONAL ATTAINMENT OF RESPONDENTS

"~ Education . B %
(a) High school of below = 16.6
(b) ‘Matriculation = - 9.5
(e) Technical education - - 11.8
(d) Tertiary (university/college)  60.9

(e) Other ' . o _ 1.3




Fig. 3.3

RELATIONSHIP BETWEEN AGE CLASSES AND USER GROUPS
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groups constitute the majority of overlanders, whilst
the younger and older age groups'havebé higher

representation in the daywalk activities (Fig.3.3).

- 3.6.3 Marital Status:

Fifty-one per cent of the respondents were
single and 44% were married, the remaining'being

divorced, widowed or separated.

3.7 SOCIOECQNOMfC CHARACTERISTICS

3.7.1 Education (Table 3.3):

QSikty—one per cenf of respondents had atfained.
or were,in the process of obtaining tertiary'qualifications.
In terms of eduéational attainment, these 61% of the
sample woulq cdme from the most highly educated 4,4% of
.gAustralia;s population (A.B.S.1976).. However, it may also
.vbe argued thaf perSons with tertiary education would be
:more motivated to respond to self—administered question-
inaires‘of this léngth; and hence, there may be a certain

amount of bias in these results.

'The results of this survey cohcur to a large
extent with the findings of an Australia wide survey
-(Age Poli November 1979). This nationwide poll revealed
that up tov49% of thse paréaking in bushWalking were
University éducated. Similarly, studies in'America,
Hendee e; al (1968); ORRRC (1963); ahd Stankey (1978),
concluded.fhat wilderness and park userS'wefe a special

group in that most of them had terfiary qualifications.
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. TABLE 3.4
OCCUPATIONjOF‘RESPONDENTS AS RELATED TO THE TYPE

OF ACTIVITY UNDERTAKEN IN THE PARK

: : .Qc_c_i;p'a'tﬁilo_n._ . .A ,_:O_vAe'r_l_a_nld'e'r'S‘ . iD,a.y.Wa.l.Ke.r.S. . Others Pe.r.ggfx:;ge
Professional 53.4 41.3 5.3 . 44.6
Admihistrativé 31.9 54.5 13.6 4.8
Clericél’ . 435 39.1 17.4 5.0
Sales Workers 47.1 41.2 11.8 3.7
Farmers . 30.0 - 170.0 0 2.2
Miners. - - 40.0 © 60.0 0 1.1
Transport workérsa 42.9 a2.9 14.3 3.0

-_Tradésﬁen-"" . 40.5 '50.0 9.5 9.1
Service workers”"'7z.7 18.2 ' : 9.1 2.4
Armed Services  66.7 '33.3 0 0.6
Tertiary Students 75.9 22.4 1.7 12.6
1°-& 2° Students = 47.4 36.8  15.8 4.1
Home duties 20 80 . 0 2.2
Unemployed N 80 10.0 0.0 2.2
Pensioners - 11.1 55.6 33.3 0.6
Others . 66.7 54.4 o 0.9
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3.7.2 Occupation:

With sueh a high proportion of bushwalkers
having attaihed tertiary quaiifications, it is not sur-
>prising that a substantiai majority of'respondents were
professionals or persons with administrétive, executive
'andvmanagerial skills. The. next biggest group were
' students eurrentlﬁ enrolled in tertiary instifutions;
Blue coilaf wa1kers‘en1y accounted for 12.1% of those

surveyed.

By cross—tabulating the user groﬁps and
‘occupational status, it is evident that nearly half of
~ the overlanders:had échieved professional occupational

status,‘and another 22% were students with potential
s professional,status (Table 3.4). The'skilled-and‘semi—
skilled tradesmeheaecounted for iny_Q% df respondents.
-Amongst the dayWalkers, the'proportion ef blue_collared
workers iﬂcreases-to 14%.

v

3.8 SPATIAL AND TEMPORAL DISTRIBUTION OF VISITORS

:The defermination of numbers and fhe distribution
of people in a park forms apn integral part of any
recreatienal'survey: This has beeﬁ achievedvin the past
by the use Qf meghanical recorders or by personal count—_

. ing;  These:methods.provide only the absolute number of
people‘passingvth?pﬁgh a point in avspecific time period.
They do not, hewever,.provide data pn the. patterns of

movemeﬁt of people through an areaév



In thisisurvéy,.data collected included the
iléngth_of stay of visitors, the‘typexof accommodation
_.uséd whilst_inxphérpark and'the~wa1kipg-routes used by
visitors. A coﬁsiderable amount of the above informa-
tioﬂ w;s obtained frpm questionnaire ﬁaps (Appendix 3).
: This méthod‘pf investigation, which incorporates é map

of ahparea and any appropriate questions related to

visitor behaviour was first introduced by Goldsmith et al

(1970) in their study of recreationél impact on the
'ecology,and amenity of semi—natﬁral areas in the Isles

~ of Scilly.

Respdndéﬁts weré asked to_identify'on.the
attachéd maps; théiWalking routés ﬁéed by their parties.
- In the case of thebbverlanders,‘they were»requested to
indicate-their ovefnight cdmpingpafeas_ahd length of:
stay atfeach pf the camping sites. From these maps,

the'following déta were obtained:

(a)  the spafiéi distribution of visitors to' the
o park
' (b) the loqétion of camping areas;
(c) uéér.frequency in areas béyond the marked

routes.

3.8.1"Length of Sfay:-

Only 10% of the respondents Were'day trippers.
- The length of stay'of the remaining respondents varied
between:one night@hd two weeks, depending on their types

of activities.
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TABLE 3.5
LENGTH OF STAY IN THE PARK OF THE
DIFFERENT USER GROUPS .

Nights -  Overlanders Daywalkers ~ Others

o . 22.4. - 73.3
2.3 - 6.7 56;9 -,  . 26.7
45 197 16.7 | | 0
6-7 a3 2.3 0

g . 32.8 1.7 o0
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Seventy;thfee per dent_qf'fne 6v¢r1and bush-
Waikers Spent_more fhan six days invthé park (Table 3.95).
of theSe,:32% spent up to 8 days or more in the back-
éountiy and<wildernsss areas. ' Analysis of the questionnaire
méps suggést that: in general, walkers spent 4 or 5 days
camped in tne backéountry areas with one day at either one

" ‘of the entrances.

Eiffy—seven per cent of daywalkers stayed for 2
or 3'nights,in.the pank, whilst persons who participated
in activitiés_ofhervthan hikingﬁwere moie'inclined to only
ssek bnernight accnmmodation in the park. . Day—trippers,
consiSting~main1y of car-bésed sightseeing parties, stay

befwsen two hours .and one day in the park- . (Dutton 1979).

3.8.2 Accommodation:

Respondents'were asked to indicate the types of
" accommodation they used during their;stay in the park.
Sixty-three per cent of the bushwalkers had eitner'camped
’in>their tents.of‘staYed in one .of the huts provided
vnlong thé 6ver1and track. Twenty—eightAper cent hnd
relied on the shelfer huts for aécsmmodatidn while walk-
ing the overland track, and only 9% used fneif tentsf

throughout their stay in the park.

The majority 6f'daywalkers soughf accommodation
in the shaiets serviced by the N.P.W.S. Twenty-three
per cent'nsed tsnts and 12% stayed in their caravans. o~
Both the iatter groups were camped‘in'the‘unofficial

camping area'adjacent to the old'sanill site at Cradle



'TABLE 3.6
DISTRIBUTIONS OF OVERNIGHT STOPOVER LOCATIONS

'ALONG THE OVERLAND TRACK

‘Location - . ' _ n : Over?aggers
Cradle Valley - 115 45.3
Crater Lake = : 3 : 1.2 .
Kitchen Hut : 45 177
Ranger  Hut 9  v 3.3
Scott-Kilvert Hut o 45 | 17.7
Waterfall Valley Hut - 87 o 34.2
Cirque Hut , | 62 . 24.4
Lake Will / Lake Holmes 6 . 2.4
Windermere Hut 138 54.3
Pelion Creek 24 9.4
Frogé“Fléts I ' 9 | 3.5
0ld Pelion Hut 63 . 24.8
New Pelion Hut = ‘ 130 : - 51.2
Pelion Gap - e .4
.Pinestone.Creékj} : . 3 2
Kiaora Hut | 87 . 34.2
Ducane Hut 90 35.4
Ducane. Gap B ' 4 1.6
Windy Ridge Hut | 95 h 37.4
Pine Valley Hut | - 84 - 33.1
- Narsiccus Hut 105 41.3
Echo Point Hut mn " 27.9
Lake Petrarch - - 3 1.2
 Shadow Lake = | 1 .4
Cynthia Bay 156 61.4
.9

‘Others - | 20




Valley. The remaining daywalkers foﬁnd accommodation

~at the only private moteI - Pencil Pine Lodge at the

Cradle Valley entrance and the-ﬁlanfordia_LOdge - the -

. — :
only private accommodation concession in the park.

An analysis of the location of overnight stop-
over sites of the respondents along the overland track
_is provided. in Table 3.6. It is evident from the table

that:

(i) the majority of overland parties had either
" camped orfstayed overnight in areas designated
as shelter huts on the Cradlé Mountain.4vLake

St. Clair Overland Track Mapb(Appendix 1);

(ii)  tho high proportion of overnight campers in

| oértain'areas suggests that the majority of
Walkers adhere to the'Waiking plan proposed by
the N.P.W:S. on the map of the National Park,

For example, most of the walkers stopped over-

night at: o
(a) Waterfall Valley Hut or )
o \ : _ ) 58.6%
Cirque Hut ° ).
(b) Windermere Hut l' 54, 3%
(c) NewVPelion or ,).
’ ) 76.0%
0ld Pelion )
’(d) Kiora or Ducane - 69.6%
(e) Windy Ridge and/or )
' : o ) 78.7%
Narcissus )

' (iii) nearly'all‘the‘parties'surveyed had spent a

)
| 3

night at either one of the two entrances to
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the park - Cynthia Bay or Cradle Valley;

~(1iv) only'a small percentage»of walkers Surveyed

‘had Camped'in non—designated’camping areasj

(v) a relatively'high proportion of respondents
and their parties camped in the vicinity of
Kitchen Hut, even though it is designated as

an emergency rather than a shelter hut.

Areas_Where parties were more likely to_spend
 more than 6ne day were ﬁhe Cradle Vailey, the Pelion
'Plains ahd‘fhe Labyrinth. All these areas provided
added attradtionslfo the camperé.lencluded amongst
these were the variety;of daywalk routes radiating out
from Cradlé Valley;‘the spectacular mountains in the
Pelibn area, and the magnificent glacial lakes and
tarns on the Labyrinths. The other incidental factors
which may have caused parties to remainvlqnger at any
of the camping areas were exhaustion; injury or bad

weather.

3.8.3 Walking Routes:
For the pufposes of this section, walkers
have been classified into three categories.

1. The overlanders. This describes those respondents
who traverseq_the length of the Cradle Mountain -

Lake St. Clair Overland Track;

2. The second group consists of those who spend 2-3

days camping in the backcountry areas, but do not
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tramp the length of the overland track. In
previous analyses, walkers in this group. were
ingluded in the broader category of overland bush-

walkers.

3;-_The third group is the daywalkers or hikers. This
desCribes those walkers who stayed in the developed
areas at Cynthia Bay and Cradle Valley and waiked

‘from their bases each day.

. .Only a small proportion, 11.2%, of the over-
vlanders departed_frbm Cynthia Béy enroute to Cradle
Valley. The-north—sputh route is uhdoubtgdly favoured

because it is downhill for most of the way.

Fifty-seven pef Cent of the OVeTiénders walked:
vthfough,the park withoﬁt any deviations from thé'main
thorOughfare. Of the destination loci off the overland
track, Pine Valley and its surrounds was the most
,popular,_foilowed;by Lake Will. Thirty—two per cent of
overlanders surveyed visited the Pine Vaiiey area whilst
anothe; 10%.visited-' Lake Will. Only six_per cent of
walkers included bOth Pine Valley and.Lake Will on their

itinerary. -

Amongst thoSe'Z—B day backcountry walkers using
¢rad1e'Va11ey as a base,'Lake.Rbdway was the most popular
destipatidn, folidwed by Waterfall Valley. Walking times
from Cradlé Valley to Rodway, Waterfall Valley and Cirque Hut
are in excess of S’hours return. With the added attract; -

ions of Lake Rodway, Cradle Mountain; Barn Bluff and the



TABLE 3.7

FREQUENCY OF USE OF THE DAYWALK

ROUTES IN THE CRADLE MOUNTAIN AREA

Distance
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: Average
t .

__________ foutes. - 'Frequency io¢ emy  time(km)
Waldheim - Crater Lake - return 28 3.5, 2
Lake Lilla 23 3 2
Hounslow Heath 22 6.5 3
Waldheim - Cradle Mt. - return 17 13 7

>Weindorfers 17 2 .2
Dove Lake - Ballroom Forest return 15 5 2
Dove - Lilla. - Crater Falls - return 15 6 3
Waldheim - Crater Falls - Wombat - |

Tarn - return- : ‘ 14 4.5 2.5
h . ' - ) _
Dove‘— Hanson's Face track 14 10 5
. Ballroom
Dove - Mt. Campbell - return 1.5

13 -
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Waterfall Valley itsélf, a typical jourhéy would
encompass camping overnight at Lake Rodway, climbing
Barn B;uff.. the following day ahd either camping at
,WatérfallAValley Qr thevCirque Hut and returning to
-vCradie Valley after gonquering Cradle Mountain. The
survey shéws thaf»the furthest south ventured by walkers
_.in fhis gfqup iS Laké will., Of those'débarting from
Cynfhié_Béy, 45% headed towardS’Pine Valléy,.wifh‘abéut_:
18% tfémping further to Pelion Gap via'Mt; Géuld and Pine
'Vaiiey} VThevdrawcard_of the Pelion region is Mount Ossa,

the highest in the State.

~_Table 3;7 indicates the fteQuenc& of use, in
order bf priority, of the various walks from the-Cradle
Vallej%aréﬁf their distances invkilometresvand the walk-
ing times."THe most popuiar.walks appear to be those in
‘the sub—élpihe a?eaé, all below 1050m in altitude, With
- walkiné tiﬁés5not'exceeding 3 hours retﬁrn and_distanées

not eXdeeding 5kms.

3.8.4 'Moﬁntaineering (Table 3. 8):

Three in five of.partieé who either walked the
overlahd track of spent 2-3 days in the backcountry aréas;
vclimbe;'atAieast.one mountain iﬁ the park. The highest
mounta#nvin TaSmania, Mount OSSa (1617m) was attempted
by one'out Qf two 6f'these mountaiheefing-parties{
vlfollow;d Ey'CradlefMountain apdvthé Labyrinth, However,
ih_térpé ofiabsqlute.usagé, Cradle Mountain would havé

much:highervvisitétiOn’figures'since it is within a few

hours waik from Cradle Valley and the temporal analysis
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_ , TABLE 3.8
USER INTENSITY ON SOME OF THE MOUNTAINS IN THE

".CRADLE MOUNTAIN - LAKE ST. CLAIR NATIONAL PARK IN THE YEAR

1978-79
_Mo{unvt_a'in S Number of _Wal_k_e_ré

Cradle a _ | - 2174

Ossa | o - 1121
 Barn Bluff | 507

Labyrinth - | 399
'Péiion East , . | » | 305
. Mt. Oakleigh. | 177

:Mt. Pelion.West : ::2 | 133

Mt. Gould | : ' 44

Little Horn | - 24

¢
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of the daywalk notes indicates that 30% of daywalkers

surveyed climbed the summit of Cradle Mountain,

. 3.8.5 Traffic Intensity by Routes (Figs.3.4 and 3.5):

Data collated from the questionnaire maps were
used to determine the relative pressures on the walking

tracks of this park.

To calcﬁIate the absolutexnpmber of users- on
the trécks,_the nﬁmbersvin each of’the'three walker
»  groups as-géuged from the registratibn books were
:[,multipliéd byv1oo over the percehtége in the sample, and

‘a cumulative total was obtained from the three walker,groups,

The hea?iest traffic was concentrated on the main
route 1eadiﬁg from Waldheim into the backcoﬁntry areas.
This track passes over’the saddle between Crater Lake and
Lake Lillé, up‘and agross the .Cradle Plateau, and beyond
Kitchen.Hut, with §arying user.intensity ranging from 3700
along the’Plateaﬁ_aﬁd greater than 5500 people at Kitchen
vHut and in the'vicinity of’Waldheim._'It'is of interest
 to'note‘the dfamatic increases in user intensity af track
junctions. The impact of this increase in intensity on
the Vegetétion and soils will be discussed in a later
section. it is also apparént that thé spatial distribution
mapvcorrelates'positively with the popularityvof the

various daywalk tracks mentioned in the previous section.

Beyond the Kitchen Hut area, the high user

intensity continues along the Fury Gorge up to the turnoff



Fig., 3.4

SPATIAL DISTRIBUTION OF WALKERS ALONG THE OVERLAND TRACK



69

FIG 3.4
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| Fig. 3.5
SPATIAL DISTRIBUTION OF WALKERS ALONG THE DAYWALK

'ROUTES IN THE CRADLE VALLEY AREA
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turnoff to Lake Rodway at the Cradle Cirque.  The
-numbers‘tapered off beyond'this poinf to 3191 at

Cirque Hut and 2171 past the junctioh of . the overland
.‘tfack and the track to Léke Will. This point also
marks the common‘bauhdary for most of the 2-3 day back-

country walkers.

Track usage close to the developed areas of
Cradle Valley and Cynthia Bay may be undef\represented.

Specifically, these include:

_(ij the track from the Dove Lake car park up to
| | ‘the saddle between Hanson's and Dove Lakes:
"(fii') the Lake Lilla Track; |
":.(iii) Wéihdérfers Track;

(iv) Watersmeet Track.

VA11 these tracks are heavily usediby day visitors,
in particular, YQuﬁg families and the more elderly. Two
factors could be attributed to this under-representation:
firstly, all the -above walks are of a short duration,_and
seéondly; the absence of registration fﬁdilities»at the

car parks at Dove Lake and Waldheim.

Another'fégion where the usage ma& be under-
represented are the tracks leading to the Peiion Plains -
the Arm River and the. Wolfram Mine Tracks. Again during
the pefiod of the survey, there were no registration

facilities at either of the two tracks.
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’The»accurécy of this method of calculation of
population pressures is highlighted by the relatively
small variation between the calculated figure of average
user intensity for the overland track (apprpximately
I2150) and fhat provided by N.P}W.S. from their registration

‘books (2233).

3.9 VISITOR PERCEPTION OF PARK FACILITIES

Any'form of recreational activity will be
detrimentai to the natural environment. »The_extent to
which the damage ié ndted is dependent, however, on how
Ithe visitor or park manager perceives the cdncept of damage
~or degradation of the natural environment. This may be
influenqed'by.the'visitorb background and pérsonality as
well as factors liké site conditions. It is common
knowledge that in the past, management practices have been
developed based Hsoiely on the park manager's perception
of damage. But stu@ies have shown that visitors and park :

managerswrelaté to damage and impact in different ways.

.“Each.groﬁp has different responsibilities,
different backgrounds and viewpoints, different objectives
and different time perspectives'" (Lucas 1979). He
concluded'that unlike park managers, visitors have a
tehdency tb'relate.mainly to individual sites rather than

the large management units.

Visitors were asked which featﬁres of the park

they enjoyed most (Appendix 4). The vast majority of
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réspondents rank the scenery of the park as_the most
enjoyable feature, followed by openness and quietness of
the park environment. Eleven per cent of visitors rank 511
the features as equally enjoyable. No respondents indicated

that they were dissatisfied with the park and that their

_ stay'Was not enjoyable.

A similar study, but one.where the ﬁajority of
respondents were day-trippers (Dutton 1979)vrevea1ed that
fhe.general scénery was ranked the single most important
étfraction of-this area. Accordingly, it is suggested
‘that the park's natural scenic beauty and thé solitude it
affords constitufe the major attractive features whiéh

COntfibuted to visitor enjoyment.

Conversely, respondents were asked if any of‘the
given'factoré may have detracted from their enjoyment of the
park. ' The overall visith reaction to fhis question was
very encouféging. 'With the exception of two factors; the
majority of visitors didvnot notice any of the possible
cénditions which'might have .reduced their enjoyment of

_the park (Appendix 4).

The two factors which the majority of respondents
complained'about were the poor state of walking trails and
the amount of 1itter in the park. Thirty—three per cent of
respéndents believed that the poor track conditioné'reduced
their enjoyment of the park, whilst 22% stéted that the

amount of litter detracted from their enjoyment of the park.
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TABLE 3.9a

RESPONSE OF USER GROUPS TO TRACK CONDITIONS

, Did not | . Reducedv Don't
User Grogp ’ Notice Noticed Enjoyment Know
" Overlanders 17.1 36.7 . 44.5 1.6
Daywalkers 41.0 35.0 23.8 0.2
Non-walkers 10.4 1.9 2.0 87.7
TABLE 3.9b

~ RESPONSE OF USER GROUPS TO THE AMOUNT OF LITTER IN THE PARK

. . Did not . Reduced
User Qrgup Notice Notlced  Enjoyment
Overlanders 32.1 34.0 -~ 32.9
Daywalkers 67.7 © 23.7 8.6

Non-walkers 76.5 | 8.8 14.7




Tables“3f9 a and 3.9 b show how fhe different
user. groups perceived the track conditions and litter
-;prdblems respectively. Four out of five overland track
parties noticed the poor tracks. TForty-five per cent
of the overland parties complained that the poor physical
conditions of the tracké had reduced their enjoyment of
the park. The. percentage of daywalkers complaining about
the‘tracks.Was lower but nonetheless, 60% of them noticed
the poor tfacks.' Because of theif limited'fofms of
aptivity in the park, the day-trippers were in general

nqh—commital about these questions.

The resuits also show a marked sensitivity of
overlanders to the litter problem in the backcountry
areas.- One in three parties-surveyed remarked that
littering alqng the overland track and in particular at
the Kitchén,.Windemere, Pelion and Narcissus Huts,
affected their appreciation of the park environment. On
‘the other hand, only 8%‘6f daywalkers compiained about the

litter problem.

The dissatisfaction with the above two factors
is strongest among the overland bushwalkers in areas where
the supervisory and operational role of Ranger staff is

minimal.

’ " Two questions which may provide a. cursory -
insight on the social carrying capacity of the Cradle

Mountain - Lake St. Clair National Park were included in

75
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" the questionnaire. Respondents were asked if they
noticed 1arge partles and crowded camp31tes and whether
these factors caused any reductlon in thelr enjoyment

of the park.

It is apparent that the overland buShwalkers
were the only group which indicated their resentment of
1arge parties on the track. Forty-seven ner cent of this
user group had noticed the large parties and one in four
of these respondents were dissatisfied with the large
parties. _Specifically, a number of comments were made on
the presence of large school groups from intefstate whose
sizes varied'between'25 and 48. The major complaints |
were the lack of solitnde cramped camplng grounds and

the as3001ated litter and noise problems.

The above information, although inadequate to
form the basis of determining an appropriate social carry-
ing capacity does however highlight the existence of a

problem.

There was overall satisfaction with the design
and size of the campsites with only 8% of the overlanders

'snggesting that crowded campsites were a problem., -

'3.9.2 Fecility Imprevements

-Respondents were asked the question '"Do you

feel that it is necessary to carry out further



TABLE 3.10

PERCENTAGE OF RESPONDENTS WHO FELT

‘THAT THESE FACILITIES‘REQUIRE»iMPROVEMENT

77

Commercial services

- Facilities % Agree
" Walking trails 69.7
| Signs 46.8
Camping facilities at Cradle Mt. 45.9
Litter disposal 43.1
Information centres 32.3
Huts - facilities and information 32.2
- Toilets | 30.0
Day visitor facilities 19.5
.Rangers on tracké 19.5
Picnié areas | 16.7
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improvements to facilities in this park?". Eighty-two
per cent of the respéndents believed fhat further
facility improvements were nécessary-in comparison with
the 18% who felt that there was no need for'any more

developments or improvements.

A summary of visitor response to facility

improvement within the park is provided in Table 3.10.

It is not-surprising to find that 70% of those‘
surveyed wefe of the opinion that the walking trails
required upgrading.' Eighty-one per cent of overlanders
expresseg-théir support for immediate tfack improvements.
Likewise. a majority of daywalkers (55%) registered the

same request.

The analysis'also highlighted walkers' dis-
éatisfactioﬁ with signs;current1§ located alongktracks.
This disSatisfaction was strongest amongst the dayWalkers;
with 57%lof them indicating their support for improved
signs. At present in the Cradlé Valley area, sign-posting
is concentfated at two focal points: the junction of the
overland track and the top end of the Lake Lilla track
and the-junctionnof the tracks to the Ballrooh Forest and
the southefnvend'of the Lake Lilla track. Other.signs are
1ocatéd in obscufe,positions and /or are in a deterioratihg
 state. On the other hand, a complete directory of signs

~is located at the start of the tracks at Cynthia Bay.
|'their - -
Hendee et al (1968) in '~ . study of wilderness‘

in the Pacific Northwest, found that '"eight out of ten
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respondents disagreed that signs should be grouped into a
single directory ef_éll routes eminating from one trail-
head, With no further signs along the various trails".

Instead, the majority preferred signs at trail junctions.

V'Another facility which requires immediate
improvement is the camping ground at the Cradle Mountain
entrance area. It is commonly agreed that the current
eamping facilities here are one of the worst in the
State (see . Plates 3;1)- During periods of heavy -
fainfall; the-camping.ground’gets fldeded, and on a number
of oceésions, the Ranger Staff have hed tofreseue campers
froﬁ the raging floodwaters (Dwyer pers comm). Fifty-eight

pet cent_of'daywalkers and 67%o0f daytrippers felt that the
eamping ground should be improved. The development of a
camping ground with the basic amenities like toilets and
showers, and fireplaces would have the additional
advantages of relieving the pressure of the N.P.W.S. huts
at Cradle_Valley and reduce unauthorisedicamping in tﬁe
delicate élpine andvsubalpine environments close to this
entrahce.“ Visitors were generally satisfied.with the

camping and caravan facilities at Cynthia Béy.

One in three parties surveyed felt that an
information centre was required, and this expression was
strongest amongst the daywalkers and day-trippers -

45% and 55% respectively.

The museum at Cradle Valley is the only formalised
infoﬁmation:and interpretation centre in the park. It ie,

however, in an urgent need of repair and upgrading.



Plate 3.1 : The present camping area in Cradle Valley,
- ‘adjacent to the Dove River and the 0Old sawmill

site.



Plate 3.1
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Forty-one per cent of the overlanders were of
the opinion that the insulation and facilities of huts
along the tfﬁck should be improved. It was apparent
from the general comments made that the huts aﬁ Lake
Rodway, Pelicn,Kiwnm.and Ducane required upgrading, with
the complaints rangihg from;smoky firéplaces to inadequate

maintenance of the huts.

Overall there was general satisfaction with the
toilet facilities in the developed zones as well as the

backcountry areas.

With the exception of the toilets, day visitor
facilities inlthe Cradle Valley area are of a poor standard.
‘One in three daywalking parties and 60% of day-trippers
‘were dissatisfied-withbthe facilities. The cnly facilities
at present are a feQ.picnic tables and a déy hut. Numerous
remarks were made about. the smoky fireplaces and the !

\

‘congestion within the day hut.

Most of the respondents expressed satisfaction
with the current commercial services and the ranger staff

level on the overland track.

3.10 ATTITUDES TO MANAGEMENT ALTERNATIVES

Thé data-subsequently’presented in this section

identify - the atfitudes of those surveyed to a number of

- management options for the Cradle Mountain - Lake St. Clair

National Park. The options have been defined under the
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following titles:-
~ (a) exploitation of| natural resources;
(b) tourist and COmmerciéim&éyelopment;
(c) publicbaCCeSS;b
(d) public education;

-(e) restrictions on use.

3.10.1' Exploitationof Natural Resources

‘Resﬁondents_were asked whether théy Would support
. Oor oppose the exploitation of"timbér resourées in the park
*JAﬁd'the introduction of mining activities within the
reser&e. 'As.Table_S.il indicatés; the.bverwhelming'majority

of_respondents strongly'oppose any of the above exploitative

activities iﬁ thé park.

3.10.2 Tourist and,CommercialvDevelopment_

Visitors were asked the following:-

"Do they oppose or'Support the'introduction or expansion

_of the following facilities in the park?" = (Table 3.12)

Aﬂglear majority of backéoﬁntry users inciuding
2-3 day walkersvwéré opposed to any form of tourist
 deve1opment'andvthelconstruction of anyiprivate holiday
shacks withinvthevNational-Park. Respondents,; however,
appear to>bé evgnlyvdividéd on the establishment of caravan
and camping'sites. An analysis of user group‘typés showed
‘that thié»result,was consistent .with previous visitor:

responses, with a clear majority of daywalkers and day-
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TABLE 3.11
ATTITUDE OF RESPONDENTS TOWARDS EXPLOITATION OF

- NATURAL RESOURCES WITHIN THE PARK

'Act1v1t1es Support - . Neutral Oppose

Logging : 0.4 1.0 | 98.5
 Mining 0.6 0.8 985
" TABLE 3.12

. ATTITUDE OF RESPONDENTS TOWARDS TOURIST

AND COMMERCIAL DEVELOPMENTS

Activities =~ Support » Neutral Oppose

Commercialisation . 4.6 | 6.5 88.9
Hotels, Motels ' 5.2 | 2.7 S 92.1
Private holiday - 2.3 2 5 95 .9
shacks .
Kiosks and petrol '
stations 16.2‘ 13.7 | 70.1
Caravan park 28.8 200 49.2
TABLE 3 13

ATTITUDE. OF RESPONDENTS TOWARDS A NUMBER OF ACCESS OPTIONS

Access Optlons ' “Support | Neutral Oppose
Airfields = 5.6 . 5.6 88.7
Expans1on of roads 1.7 ' 4.2 » 4 87.1

’Seallng road ' 37.0 15.4 47.6
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tfippers ih support of improved camping fécilities. The

- results of this questionnaire strongly suggeét that visitors
who arrive in the Cradle Mountain -:Lake St. Clair National
Park with the intention of indulging in hiking or bush-
walking,adtivitiés would prefer its wilderness and semi-
wildérhess environment rather than one which caters for

the demands of ofdinary motorised tourists.

3.10.3 _PubliC'Access

The queétion of impfoved access to the Nationél
‘Park in partiéular through its horthern entrance has
attracted a great deal of public comment in the media over
the past.two'years. The Mersey-Forth Tourist Development
Committee has argued for the sealing of the road to the
entrance df the.Natioﬁal Park; expansion of vehicular tracks
from Cradlé Valléy thrdugh to Cyhfﬁia Bay, aﬁd the develop-
ment anq'upgradiﬁg of a public airfield in or adjacent to
the National Park (D.M.R. 1979). Consequently, visitors
~ were asked to comment bq'the above. access_bptiqns (Table

3.13).

Respondents and their parties were vehemently

opposed to:

(i) any expansion of vehicular roads in the park; and

(ii)- the construction of an airfield.

A-high perCentage of‘respondents were opposed
to the sealing of the road. It is of interest to'notethat
while a majority of overland bushwalkers wére'opposed to

sealing the road, the daywalkers were evenly divided over
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this issue, and 65% of the day-trippers were in favour of
éealing_the roéd.~ Dutton (1979) in his survey of visitors,
of who@-the'ﬁajority were day-tripbers;'found that 6n1y 30%
bf his-fequndentév(n = 762) were in favour»of sealing

the road.

Fufthermore, visitors arriving in cars, both
private_and“hired, Were'more likely to oppose the upgrading
and séaling‘df fhe main access route.to the Cradle Mountain
area. The Strongest support for the sealing'of the road
Wasbfrom Visitors arriying on motorcycles. The grit; dust
fénd‘SIippery,éoﬁditiqﬂiof the gravel Sﬁrface road may have

- induced these visitors to support the sealing of the road.

'in arriVing ét any decision to seal fhe Cfadle
Mountain Rdad, the'impliCations of increased'visitor
impact on'the natural environments of the National Park
and'a>prbbéb1e incfease of ‘demand for park facilities would

have to be carefully considered.

,An'EnVironmental Impact Study was undertaken by
the Department-of-Main Roads on the proposed sealing of
the Cradle Mountain Road, and the Department suggested a

‘number_of alternatives, These include:

(i) maintain fhé'present gravel roéd;
' '(ii) upgrade the section from Leary's Corner to Pencil
’ éihe'Creek; |
(iii) seal from the Celtana turnoff to Weaning Paddock
Creek; and

(iv) seal as (iii) but extend to Pencil Pine.
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The Department of'Maih Roads in its report dated
September 1978, recommended the.sealing of tﬁe road from
- the Celtana turnoff to Leary's Corner. However, fheir
consideration of viéiter attitudes and the problems.that

would result from sealing were cursory.

3.10.4 Publio Education

Visitors were asked if they favoured the intro-
duction of field ihferpretation facilities, in addition to the
visitor information centre. 'Reaction to the latter has
been documented previously. In the case of nature frails
and guided bushwalking tours, the reaction was varied
(Table 3;14);'80i7% of respondents were enthusiastic about
the creation of e nature-trail, whiist~on1y'45% supported
guided bushwalking teufs. The reaction to the latter

alternative could be interpreted into two ways:

(ij visitors preferred an individualistic approach
to park enjoymenf, doing their own.”thing” in
their own‘time;

(ii) the concept of guided tours may have
beenivague to the respondents. This may explain
the high percentage of respondents in the
neufral category. -
In any case,'there is real demand for interpretive
facilities in_the park, be it a well designed visitor

centre or an interesting nature trail.
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TABLE 3.14

ATTITUDE OF RESPONDENTS TO INTERPRETIVE FACILITIES

Agtiyity.<‘_"'  _Support ' Neutral ‘ Oppose

Guided Bushwalk

Tours 45.1 35.1 . 119.1
Nature Trails 80.7 17.3 2.9
TABLE 3.15

ATTITUDE OF RESPONDENTS TO CONTROLS ON VISITOR

ACTIVITY WITHIN THE PARK

Control Policies Support . ‘Neutral Oppose
Wooden Walkways 70.3 - 19.5 10.1

Remove own litter 95.7 3.3 . 0.8

Use own fuel 67.4 19.8 12.7

Close damaged tracks | ;

and campsites 69.2 ' 16.0 14.8
Limit party size : 63.5 25.6 - 10.8
Limit visitors to the 99 .7 59.2 ' 18.1

- park
Fees : 84.2 2.7 13.1
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3.10.5 Restrictions on Use

Respondents were provided with a liet of policies
advocating a number of restrictions and controls on visitor
' activity within the park. The measures included limits on
the numbers and size of parties; closure of damaged sites
iand trails;AproVision of own cooking fuels; voluntary
removal of personal litter from the park and the intro-

duction of entrance fees to the park.

Visitor response was in the affirmative'in all
cases except limiting visitor numbers to the park (Table

3.15).

VRespondents were strongly in favour of more
wooden walkways on the trails for the purpose of limiting

damage{totvegetation.' This reaction strongly cor-

reiatee—nith an eaflier‘analysis where respondents had
expressed concern over the deteriorating conditions of
the track. Visitors who had previously nsed the park
commented on the remarkable natural rehabilitation of
damaged areas where the tramping pressures had been

removed with the use of wooden walkways, especially in

the Waldheim area.

Ninety-six per cent of respondents were in favour
of.public participation in litter removal. .This encourag-
ing response could be capitalised on by the park authorities
with a campaign educating wilderness and backcountry users
‘that litter and mess are not intrinsic to the wilderness

experience. In other words the "burn, bash and bury'" ethic



of yesterday should now be "burn, bash and bring out".

Two-thirds of visitors surveyed, were amenable
to using their own cooking fuels instead Qf»wood, Support
for this policy was strongest amongst the overland track
bushwalkers with 7 out of 10 in favour. The impact of
defoliation around huts has reached a criticalvlimit in a
number of areas inciuding‘Kitchen Hut; Waterfdall Valley,

Kiaora, Ducane and Narcissus huts.

The policy of closing damaged campsites and

trails was supported by 69% of the respondents. However,
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research on the concept of rotating campsités in the U.S.A.,

has highlighted two major drawbacks. Firstly, the
perception of a damaged campsite of a park manager may
differ from that of a wilderness user. This problem was
highlighted by Lucas (1979) who showed that attemﬁts to
rédirect visitors from damaged campsites especially fhpse
located adjécent to lakes, were not as successful as
initially envisaged. bHe concluded that this.was basically
due to the different backgroundsvof fhe two groups.

Secondly, studies have shown that oncé the soil at a

recreation site has become compacted through'heavy use, it .

may take many years for the site to recowver (Echelberger
et al 1974). Depending on vegetation and soil types, this
rotation of camping areas may result in overuse of sites

all over the park instead_of particular locations.

Three out of four overland bushwalking parties
surveyed were in favour of imposing a 1imit on party size

NeedlessAto say, further‘research would need to be
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carried out to determine the maximum, socially acceptable
party size. This would include determination of social
carrying capacity, psychological distances and motivation

levels of wilderness and backcountry users.

Sixty per cent of respondénts were opposed to
the policy of introducing limitations_on the number of
visitors'io the ﬁark as a whole; Most of the respondents.
‘believed that access to public lend and, in particulaf,
.to Wilderness is a basic human right and any attempt to
alter this would befregarded as an infringement of
personal freedom. Even so, one in five were in support
of this concept. |

The[coliection of fees can be regarded as a
straight fiscal policy of revenue raising or as :an
iﬁdirect method of;regulating demand levels. Because
~the level of visitation to the park has not reached a
cfitical level this question was designed to gauge visitor
reaction te the concept of entrance fees if the monies
colleeted'were used on maintaining or expanding the
facilities in the park. Eighty-four per cent of the
reépondents and their parties were inbfavour of some form
of entrence fees in these circumstancesr The level of
fees, however, varied between the different user groups
wifghEEJority of daywalkers.and wiiderness users suggest-
ing. that between $i.00 and $2.00, while the daytrippers

preferred fee levies between 50 centé@gﬂlh dollar.
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Bardwell (1973) in her study of wilderness users
of the'SouthfWeét of Tasmania, found that the idea of
" specific charges e.g:. for the use of huts in the wilderneés
areas, were not very populér, if an entrancé fee had already
been 1évied. Thergfore, it would seem apprdpfiate that if
fees are to be levied by the N.P.W.S., an all-encompassing
'fee structure'be used, instead of a marginal cost pricing
policy, where the fee is calculated on the cost of

facilities actually used.

3.11 VISITATION RATES

‘The visitor survey highlighted an apparent'high re-
visitation rate to this park. = Forty nine percent of those
interviewed had been to the'park previously, whilst for the

‘remaining 51% it was their first visit to the park.

,Apprbxihately one in five of the revisiting:respondents
‘had been to the park at least 9 or'mbre-times, with eithe£.20% .
: visitihg tWice_pTeVlOuslyA(Table 3.10). Fifty pefcent of
these fespondents'hAd their last visit within the last year,
and extending the time period to five years previous to the
survey, over 80% of these respondents had visited the park

(Table 3.17).

It ié fufther apparent that this high revisitation
rate would be maintained, with at 1eaSt 66% of visitors
surveyed indiéating that they would return to the park within
the next 5 years. Twenty percent were nof sure, while 14%

indicated that they would not be returning. 0Of those



TABLE 3.16

NUMBER OF PREVIOUS VISITS TO THE

" No. of visits

00 3 & O b W N =

TABLE 3.17

%

15.
19.
13.
10.
5.
7.
1.
3.
22,

® 0 W b © b 3 ©

PARK

'RESPONDENTS LAST VISIT TO THE. PARK

Time Period

6

R S

5

months
year
years

years

.years

years

6-10 years

- > 10 years

%

26.
24.
17.

00 O =~ ‘W Ut 0o W»

© MWD O



93

uhlikely to feturn, 25% indicated that'they would be leaving
Auétralia, and 57% indicated that the high costs associated
with travelling ffom the mainlahd states was the main
inhibiting_factor. Only 3% of respondents suggested that
the ibssAof wildérnéss qualities éf the park discouraged

their return to the park.
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CHAPTER IV

THE STATE OF THE TRACKS

4.1 INTRODUCTION:

" Research on the recreational cérrying capacity
of 1ahd-has consideréd'variables such as soil erosion, -
soil moisturé,:sbii compaction'and soilvpérmeability, as
well as;the physiology and morphology of plant communities,
(Liddle & Greig Smith 1975a,b; Grime 1973; Goldsmith 1974).
With fhe exception of the work of Hickler et al (1979) and
“Helgath (1975), there is little ﬁubliShed research on the
effects of‘edaﬁhic.and topographic factors on track
condifions, and the spatial expression of these relatibn—

ships.

This chapter:

(i), provides quantitative information on the physical
| conditions of eXisting traéks and thereby provides
‘ baseline daté for future track monitoring purposes; -
(ii) analyzes the relatibnship betweeh track conditions
’ and environmental'variables, including vegetation
‘type, sﬁbétrate, slope and élevation;
(iii) suggests the Qolume of foot traffic that could.
lead to the progressive deterioration of tracks

in different environments.

The analysis assumes that the differences between

the tracks and the adjacent vegetation are solely attributable
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to the direct and indirect effects of trampling.

4.2 METHODS:

Data were collected on most tracks in the
Nationéleark. | Limitationsvof time and money prevented
data collection from the Pine Valley track, the Wolfram
Mine track, the Arm River tradk, the Mount Rufus track
and the Lake Petrarch track, and the Riggé Pass track in
the north. Sample sites were 1ocated-af Half kilometre
intervals. Field location was aided by aerial photographs,
topogréphic maps and pacing between the sample sites.
Thé‘total sample size was 218, of which 142 were located
on the Overland Track to the south of Kitchen_Hut. The
trails were divided into a number of sections, with the
location of huts being the major nodeé;'and the internode
being the basic trail unit. lEach survey site was identi-

fied with a permanent marker.

: At eachisample site, the following observations
and‘meaéuremeﬁts were made; aspect, elevation, geology,
track depth, ground and crown ¢over ovef the track, slope,
vegetatidn type»defined-on the basis of species composifion
and doﬁinance, soil depth and the width of the track
(Appendix 5). A line transect was placed perpendicular
to the track at each sample site. The transeétllength
was sub-divided into deciles. Each decile was then

‘described under one of the following headings:-



- 96

(a) ° untrampled - undisturbed vegetation;

(b)‘ trampled - vegetation showing first signs of
trampling - decrease in height~and/or foliage
being flattened or broken;

(e) dying -_where plant foliage is partially removed,
buf foots'are still capéble'of reproducing.
' Soil surface is partialiy.exposed;

(d) = dead - where foliagé ié completely destroyed,
vroots are not capable of Vegetativé reproduction;
and where the soil surface.is exposed;

(e) | eroded - devégetateg zone, whére the track surface
is covered with mud, mineral soil, rock fragments,
peat, leaf litter or where the natural bedrock is

exposed through erosion.

The dominant trampling class and ground material

in each decile were recorded.

Species cover at each site was also mapped along
three line transects at 1 metre intervals. Finally, a
rough cross-sectional diagram was drawn at each sample

site.

A single'indexaof track damage was derived for

each site'by calculating the mean of the decile damage

classes where_”erpded” was_given'a'weighted factor of 5,

?ead = 4, dying = 3, trampled = 2, untrampled = 1, and

'multiplying this figure by the transect length, a measure
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of the cross-sectional width of disturbance.

T.D.1. = %% x T1

where T.D.I. Track Damage Index

d degree of disturbance

T1

transect length.

The reiative use of“tracks was obtained from the
questiqgnaire survey (Appendix 3). Absolute use on any
section of the tréck was calculated as desCribed in
v Section 3.8.5. In explaining the reiationship between
the track condition and use, it is assumed that the pattéfn_
of use has remained'the same over the years. There has

only been a slow increase in the number of users of the

tracks over the past five years (Section 2.2.3).

: Therefore,,thé 1978/79 track usage statistics
providé a surrogate measure for the total cumulative
' tramplingvintensity, which in turn,vdetermines the equi-
libriumibetween the déstruction and rehabilitation rates
of the ecosystems within which the walking tracks are

located.

4.3 ANALYSIS

!

The two statistidal tests applied were:

(i) x2 (ehi squared) which was used to show whether

the systematic relationships between the Trampling
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Index and the other variables were due to chance.
(ii) :Pearsohs—produCt moment correlation coefficient

which was used to indicate the direction and

Astrength of the relafionships,between bontinuous

variables and the trampling index.

4.4 RESULTS

4.4.1 EhVironmental'FactOrs

- Sixty percent of the sample sites were located

lexceeded

in areas where elevation: __ " >900 m. These areas are

generally covered by heath, hummock sedgeland or herb-
field. A The dominant geological substrates found in thése
upland areas are quartzite, dolerite and conglomerate.
Areas.below 900 m ASL, were characterized by.
forest communities dominated by eucalypts on well-drained
aﬁd more drought_proﬁe sites and by temperate rainforest
trees in the Wefter, and less exposed areés in the park.
Pleistocene glacial deposits and the relatively fertile
Permo-carboniferous sandstones and mudstone were the most

common geological types in these lowland areas.

- The tracks appear to be evenly distributed on all
aspécts,'with a marginally higher proportion of tracks

located on the northern and eastern aspects.

. The steépness of the terrain at each site provides

a surrogate measure of the drainage properties of an area..
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One in‘fhree sités'surveyed.were on flat terrain, the

. majority:of which ﬁas located’at the higherbelevations.
The highlands were also associated with the steepest
slbpeé, where the tfacks were located in.many insténces

on outcrops or deposits of dolerite and quartzite.

";'The‘relationships between the observed or measured
envirénméntal variables are shbwn in Figg'4.1, where the
».thiCk?ess 6f the connecting lihes is felated to the degree
- to which the two Sﬁbﬁariables,opcur togéther more than

would be expected'by.chance.

" 4,4,.2 _Track Profile

(a) " Track depth

1

| The vast majority.of tracks surveyed (86.7%) had
erthé'bf_1e$s.than 30 cm. Thirty-eight-percent'of thesé
“tracks Wérelless than 10 cm deep. The deep tracks were
assocjated.withvmoréinic 1and'forﬁs, Stéeper slopes and
Plant_commﬁnities_growingjon shallow beat-soils, e.g.
Horses traék,'Crater>Lake Track and ﬁounélow Heath.  On
some of the tracks located on doierité soils, south of'
‘Kitchen Hut and:aiong tﬁe Face Tfack, track depth varied
from:30 to 50 cm. lThe deeper tracks are concentrated in

the northern end of the park.



101

(b) TraCk'Damage'ClaSSification

The trampling damage index values for the sites
Sampled_in_this survey ranged from 80 to 3850, for track
widths varying from 0.4 m to a maximum of 12 metres.

The'index values were divided into 4 classes.

Trampling Index " Track Width . . = Track Damage
A Range (metres) Class
0 - 600 ' 0.4 - 3 - Good
- 601 -.1200 - 1.5 -5 Fair
1201 - 1800 3 -6 Bad
- 1801 -

4000 : 4 - 12 Very bad

eTable 4.1iindicates_the_varying,proportion_of the
differentvdegrees of'diSturbanCerOn each track group.
The small standard deviation from the mean’highlights the

.homogeheityvof the data in.eadh-ofbtrack classes.

Table 4.2 shows the damage profile'of the tracks
after removing ﬁigures for the untrampled zone. The lack
of ahy~discernahle trend in the relatiue’proportions of
the disturbancefclasses between the fair and the bad track
classes belies the reality The dlagrammatlc represent—,
atlve of the d1fferent track types in terms of absolute
lengths (F1g 4.2) 1nd1cates that as tracks deter1orate,
the absolute w1dth of d1sturbance zones increases, even
though,the'proportions'may fluctuate. . The mean’width of
.the "good” tracks was l 58 m, This flgure concurs with
that recommended by a number qf park authorities as the
opt1ma1 w1dth of a track. As a rule of thumb tracks wider

than ‘3 metres can be classedvas either bad or very bad.



Track

TABLE 4.1

PROPORTIONAL VARIATION IN THE DEGREES OF DISTURBANCE

'~ Standard Deviation, s = '('

WITHIN EACH TRACK CONDITION GROUP

—-—————

Eroded

Condition Untrampled. .. Trampled _ Dying Déad o

Good 15.6 . (1.174) 53.2 (2.998) 5.7 (0.872) 1.0 (0.379) 124.6 (2.189)
Fair 16.6 (0.849) 28.8 (1.738) 9.0 (1.172) 3.9 (1.039) 41.7 (2.101)
Bad 10.0  (1.024) 20.0 (1.746) 10.5 (1.174) 4.5 (0.912) 55 (2.483)
Very Bad 7.7 (0.942)  30.3 (2.036) 12.9 (1.319) " 4.5 (0.98) 44,6 (2.525)

20t



Fig. 4.2

SCHEMATIC REPRESENTATION OF THE ,TRACK DAMAGE CLASSES
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TABLE 4.2
. PROPORTIONAI, VARIATION OF THE DEGREES OF DISTURBANCE
WITHIN EACH TRACK DAMAGE CLASS AFTER COMPENSATING

FOR THE UNTRAMPLED ZONES

Track

Condition Trampled Dying _ Dead_ Eroded

Good . 63.0 6.7 1.2 29.1

Fair 3.5 10.8 4.7 50.0

Bad 22.2 11.7 5.0 61.1

Very Bad 32.8  14.0 4.9 48.3
TABLE 4.3

~ TRACK CONDITIONS ALONG THE OVERLAND TRACK

- AND THE DAYWALK ROUTES

" Track o Overland Daywalk

Condition .- - Track (%) Routes .(%) T°§al
Good . 21.1 1422 35.3
Fair 24.3 o 11.9 . 36.2
' Bad 6.0 4.6 10.6

Very Bad " 13.8 4.1 17.9
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vSimilarly, the distribution of”the grouhd materiél’
types{between theAdifferént track groups display a lack of
any_discépnableltrends. This could be attributed to the
fact that the trambling index isvessentiﬁily a function'of
the transect'lengthband the rate of_végetétion destruction,
 but not}fhe degreé of erosion;. Nonéfheless,-the nature |
of thé ground-matérial_is impbrtant’in assessing the type
of_frack damégefaﬁd the rate of*recovery of tracks under

.different track rehabilitation techniques.

"4.,4.3. Spatial Variation of Track ConditiOHS‘in the Park

. Thirtyefive pefcent of the 120 kms of tracks
surveyéd'were inAgood cohdition, 36% were fair; while the
remaining 29%:wefe eigher in a bad or'very.bad state of
degradation (Table'4.3). | Twenty percent or'15.6-kmsjof
the oyerland track'was badly damagéd. As shown in Figure
4.3, these-tracks aré disproportionately Jocated in the
northern fégion-gf the park. vSixty—threevperQent of the
track surfaces north of Pelibn Hut are either in a bad or
very bad state, as against only 10% in the south (Table
4.4). | |

The'bad sections of the overiénd‘track are:

(1)  Kitcheanut_and the turn off to Lake Rodway, where
the trampling has caused the formation of anasto-
mosingvtfack system (Plates 4.1 and 4.2).

' (2)  Crad1e Cirque and Waterfall Valley Hut. Here/;;;7

~

track is 10¢ated on steéply'sloped terrain, with



Fig. 4.3
SPATIAL VARIATION OF TRACK CONDITIONS

ALONG THE OVERLAND TRACK
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Plates 4.1 and 4.2 : Examples of the anastomizing tfacks
on the Cradle Plateau and between Kitchen Hut

and the turnoff to Lake Rodway.

4.1 on dolerite

4.2 on quartzite.
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Plate 4.1

Plate 4.2



Plate 4.3 : The wide tracks aéross Pine Forest Moor.

Plate 4.4 : Quagmire along the track acroSs Frogs Flats.
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Plate 4.3

Plate 4.4
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a south-westerly aspect, and because of the deep

:peat coﬁer,it is poorly drained, resulting in a
équagmire Sufface.
(3) Section ‘.of ‘track half a kilometre south of the
Waterfall Vailey'Hut turnoff.  The track overlies
assaﬁdstone substrate and is poorly drained with
tracks up to 8 metres wide; | |
4) »Cirque Hut and Lake Holmes. This.area is charac-
;terized by its high water table and a number of
-smell streams criss—crossing itsislightly undu-
lating terrain. .Track surfaces are frequently
wafeflogged and washoutsvare quite common.
($)v;Windermere’Hut, across Pine Forest'Moorsto Pelion
o ‘Creek.  This 5 km section is oge' of the most badly
'deteriorated 1ehgths_of the overland track. Like
%the preceding-section,_this area has a high water
‘table, a hear-flat terrain, a deep peat layer and
|1s exposed to the strong rain and snow bearing
‘south westerly w1nds N Gymnoschoenus sphaerocephalus
‘ and thhea scoparza are the dominant plant species.
The des1re of most walkers to avoid quagmires has
;resulted in tracks up to 12 metres wide.. The track
shows 81gns ofsevere'gully eros1on as it approaches
| | Pellon Creek. (Plate 4. 3) |
_(5). Frog Flats - east of the Forth Rlver to the turn-
;off«to Old Pelion Hut.  This section of the over-
'jland traok is famous for its "bog monster'" stories.
JiWalkers-have reported to have Waded waist deep in

- mud through'some sections of these Flats (Maynard
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pers. comm. ). (Plate 4.4).
(7). Pelion Gap and Pinestone Creek. The presence of
| | lafge‘prickly thickets of Riched"scopafia and R.
- sprengeltoides has caused walkers'to spread over a
AWide,'poorly drained area.
(8) i'kmlsecfibn north oflKiaora'Hﬁt‘— the_track passes
'-through poorly drained peat soils and.plant com- |
munities dominated by Gymnoschoenus sphaerocephalus
and Leptospermum lanigerum. |
(9) .Between Kiaora and Ducane Huts - a badly water-

~ logged track.

v_;inyv8.7% or 3.5 kms of the déyWalk»tracks were
vbadly damaged, e?en though they experience a higher user
tfaffié in comparison to the éverland track (Table 4.3).
It is evident that these damaged tracks are.concentrafed
on the Cradle Plateau (Fig. 4.4). These poor tracks
have wide visual ZOnes of disturbance but, unlike parts
of the overland track, the original ecosystem is charac-
terized by shalléw peat. Consequently; quagmires are
not cbmmon, but fhe tracks are generally eroded down to

chk fragments. (YP1ates 45 and :4.6). -

'  A diétinctive feature of this norfhern section
df the'park is its glacial lakes and moraines. = Tracks
1ocatéd.in.the moraines havevgreater depths than those
located on the Valley flats or on the Plafeau. Sections
of tracks in the vicinity of the two trail heads - Dove

Lake Car Park and Waldheim were noticeably-more degraded



Fig. 4.4
SPATIAL VARIATION IN TRACK CONDITIONS ALONG THE

DAYWALK ROUTES IN THE CRADLE MOUNTAIN AREA
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SCALE = 1,10000

-

Trampling * Index.




Plates 4.5 and 4.6 : Examples of track deterioration-
in the alpine ecosystems of_Cradle Plateau.

Note the shallow peat layers.
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Plate 4.5

Plate 4.6



TABLE 4.4

 TRACK CONDITIONS ALONG THE OVERLAND TRACK,

. NORTH AND SOUTH OF THE NEW PELION HUT

Track North : South
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Condition
Good | 5% ' 49%

Fair 32% | 41%

| Bad 20% 3%

! ' o

' Very Bad 437 7%

o . ‘TABLE 4.5

CHI? VALUES FOR THE RELATIONSHIPS BETWEEN THE TRACK DAMAGE

INDEX AND THE ENVIRONMENTAL VARIABLES

JVariabie' ‘ X2 da/f P
Aspect . 12.3947 21 0.9283
Elevation ~ 40.086 15 0.0004
Substrate ' o se138 21 0.00012
Track Depth - - '.90.7736 18, 0.0001
Ground ‘Cover 28.414 12 0.0048
Végetaéi§n Stpr§ufe  _63.8813 21-' 0.0001
Track Slope '  28788 24 0.2404
Terrain Slope 2.0 2% 0.5788
Track Width - 300.946 18 0.0001
éround Vegetation | 119.34076 ' 60 0.0001
 Crown C;ver : 27.3935 12 0.0060

' Trampling Population_ 61.9 9

0.0001
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" than those beyond.  Track sections at a number of nodal
regions were severely damaged compared with the internoda1 
sections (e.g. the junction 6f_the Face ahd Hansqn's Peak
Tfack, Marioﬁ's Lookout and Ballroom'Fofest, the Horse and

the OVeriand Track)bompared with the intervening sections

" Environmental Variables

,'Chi—squared analysis'of“the'relatiqnships between
the Track_Damage Index aﬂd the egvironmental variables»
indicate that with the eXception of aspect and slope; all
othef_?ariableé‘had a systemafic relatiohship with the

Tramp1£ng'1ndex at the 95%.cpnfidence limit (Table 4.5).

| . .
Howevef,-at the 99.9% confidence limit, the factors were

reduce@ to those of elevation, substrate, track depth,

track width, vegetation and track-usage. 
| - |

(i) Vegetation (Table 4.6)

The'vegetation types most sus¢éptib1e to trampling

pressures were heath and hummock sedgeland. Heaths were

the leést durable, especially those dominated by bolster

plantsfand dwarf pines. ' The worst affected areas were

Iocate@’oh the Cradle Plateau. Subalpine heath communities

I

dominaﬁéd by Richea scoparia, R. spfengelioides, Melaleuca

i

squamea and Epacris lanuginosa were likewise strongly

aschiéted with poor'tracks. _Forty.seveh percent of

tracksfthroughout heathlands and 43% of tracks through

”hummock‘sedgelénds'dominatedfby Gymnoschoenus sphaerocephalus
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were classed as badly damaged.

The tall and low open forest types, dominated by
~'Eucalyptus deZegatenszs, E. daZrympZeana, E. cocecifera and
- E. gunniti-had the highest tolerance to trampling. These
communities were,generally assooiated‘With the better

drained sites. : :

| Closed forest woodland and scrub had trampllng
dtolerance levels between the treeless commun1t1es and the
open forest ‘types. ‘Poorly dralned sites, the lack of

- vegetative oover on»the-soils and the high humidity levels
may perhaps contrlbute ‘to the lower tolerance levels w1th1n_
“the rainforest communltres. Woodland and scrub communities
were dominated by Nothofagus‘gunnii or dwarf Eucalyptus
cocifera at the higher elevations and by Leptospermum
Zanigerum’at therlower elevations. The poorly drained

and highly acidic nature of soils associatedlwith these
.scrub:communities may provideAan_explanation for their low

tolerance to trampling.

(ii) Elevation (Table 4.7)

.The‘ekeWedeistribution of traeks in the-lower
elevations rowards the first t&o elasees:of track damage
‘would suggest that tracks in the lowlands have a higher
carrying eapacity. ,TO provide a higher degree'of explan-
ation'for this.dichotomy between track daﬁage in the. low-

lands and the highlands, the elevation datawere stratified



RELATIONSHIP BETWEEN VEGETATION ‘TYPES

TABLE 4 6

AND TRACK CONDITION
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. Vegetation Good Fair Bad V. Bad

'_Closed forest 27.3 65.6 9.1 0
© Tall opeﬁ forest 75.0 26.0 0 5.0
Tall open woodland 14.7 55.9 14.7 14.7
~ Low open. forest 45.1 39.2 11.8 >3.9
Scrub | 36.0 52.0 8.0 4.0
Heath 26.3 26.3 14.0 33.3
| Hummock:sedgeland 30.8 23.1 0 46.2
Herbs,fgiass, ferns 71.4 4.3 0 14.3

: TABLE 4.7

'RELATIONSHIP BETWEEN ALTITUDE AND TRACK CONDITIONS

Elevaéion (m)

Féir

Good Bad V. Bad
.
700-860 64.8 3{.5 " 1.9 1.9
801-900 3.4 42.9 11.4 14.3
901-1000 27.5 ai.é 9.8 21.6
:1001-i100 | 20.5 4%.6 17.9 17.9
1101-1200 33.3 3%.3 16.7 16.7
1201-1300 23.8 28ﬂ6 9.5 38.1
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TABLE 4.8a

RELATIONSHIP BETWEEN ALTITUDE AND TRACK CONDITION

Track Condition

Elevation (m) . Good Fair ' Bad V. Bad
<900 o 58.2 39 2247 17.1
<901 41.8 61 ' 77.3 82.9

TABLE 4.8b

RELATIONSHIP BETWEEN ALTITUDE AND VEGETATION TYPE

Tall Tall Low . . Fern

Elevation Closed Open ?ooj— Open  Scrub Heath Sgngizzd Grass
" (m) Forest Forest an Forest & Herbs
< 900" 63.6 .. 100 47.1  66.7 16.0 3.5  23.5  42.9
>901  36.4 .0  52.9 33.3° 84.0 96.5 76.5  57.1

TABLE 4.8c

RELATIONSHIP BETWEEN ALTITUDE AND GEOLOGICAL SURFACE

Elevation_ - Conglom Sand- Glacial

i ‘ Silt-
(m) Quar-tnteDolerite_erate stone  Till Mudstone Schists stones
<90 3.9 0 0 75 , 6l.1 67.9 0 0

>901  96.1 100 100 25  38.9 32.1 100 100
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into two classes 0 - 900 m and 901 - 1300 m. Eleven
percent of tracks surveyed below 900 m. were badly damaged

. as compared~w1th 86% of'tracks above 900 m (Tabley4.8a).

The stratified elevation classes were Cross-
.;tabulated'with vegetation and geology (Tables 4;8b and
.4.8c);‘ “From the'spatial distribution'of vegetation
_ types, it is apparent that the more susceptible communi-
ties - heath, hummock sedgelands, ferns, grasses and herbs,
woodiands~and scrub; are'disproportionately located on the
higher'eievations.‘ Similariy,'the distribution of geol-
bogical substrates appear to disaggregate sharply at the
900 m altitude;.with dolerite, cohglomerate, schists and
siltstones not 0ccurring in areas surveyed‘below 900 m,
Addltlonally, 96% of" s1tes surveyed located on Precam-
brium quartlze were found in. areas with elevatlons above
- 900 m. Most of the surveyed sites below 900 metres were

located on sandstone glacial till or ‘mudstone.

(iii) ~Surface Geology (Table 4.9)

.‘AThe results WOuld sugge%t the.order of increasing
-trampling susceptipi1ity of geolggical types is schists,
mudstoue;‘saudstone ‘cohglomerates' glaciai'till, dolerite
~and quartaite from least to. most susceptlble However,
this orderlng may be m1s1ead1ng as the latter two rock

types'are concentrated at highfaltitude.




119

TABLE 4.9

RELATIONSHIP BETWEEN GEOLOGICAL SURFACE AND TRACK CONDITION

Substréte  Good . . Fair Bad V. Bad
' Quartzite  31,4 35.3 ._ 9.8 23.5
Dolerite’ 4000 20.0 | 6.7 333
Cqﬁglomerate h 0 - 40.6' o 40.0 o 20.0°
Sandstone ' 34.4> 43.8 ' 9.4 | '12f5
Glacial till  45.8 | | 30.6 9.7 13.9
Mudstone . 67.9 3.6 7.1
Schisés 77.8 ' 22.2 -0 ' 0
Sil;séqne - o0 - 33.3 ' 50.0 167

TABLE 4.10a

 RELATIONSHIP BETWEEN TRACK WIDTH AND TRACK CONDITION

Width.(cms)  Cood ' ngr' o Bad | V. Bad
“0-100 _ioo. 0 _. 0 0
101 - 150. 71.0 2.0 o0 0
151 - 200  40.6 5.4 0 0
201 - 300 8.3 75.0 16.7 0
301 - 500 | l -“ 0 | 28.6 46.4 25.0
£501 ~ 1000 o 0 s 88.5

~>1000 - - 0 - 0. 0o 100
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TABLE 4.10b

RELATIONSHIP BETWEEN TRACK WIDTH AND ALTITUDE

Width (cms) < 900 m  >90lm
0 - 100 4.4 53.6
101 - 150 51.6 48.4
151 - 200 51.6 48.4
201 - 300 41.7 58.3
301 = 500 . 32.1 - 67.9
501 - 1000 ' 7.7 92.3
> 1000 20.0 ~ 80.0
TABLE 4.10c

RELATIONSHIP- BETWEEN TRACK.WIDTH.AND.VEGETATION TYPE

Tall - Low Fern

ooy Fotest (T lang 0D, ST eath sTUTEGL, e
0-100 0 110.7 3.6 17.9  10.7 . 32.1  10.7 14.3
101-150 6.5  19.4 6.5 . 25.8 22.6 12.9 3.2 3.2
151-200 4.7 = 12.5 . 15.6  35.9 7.8 21.9 1.6 0
'2014300,.11.1 5.6 30.6 16.7 16.7 ~ 16.7  .2.8 0
301-500 7.1 3.6 17.9  25.0 143 25.0 3.6 3.6
501-1000 0 0 154 - 7.7 0-  53.8 19.2 3.8

>1000 0 0 20,0 0 0 60.0 20.0 0
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(iv) ~ Track Width

As the trampling index is a function of the track
width, the figures shown in Table 4.10a highlight the
variation of widths in relation to the track classes.

All tracks less than 1 metre wide are dlassified as ''good"

regardless of their track surface profile. Tracks with

a cross-sectional length greater than 5 metres would,

similarly, be classified as badly damaged regardless of
th : r surface characterlstics The classification of the

intervening track widths were, on the other hand, dependent

often on the degree of surface damage.

The variation in track widths’wifh elevation is
shown in Table 4.10b. The majority of tracks with widths
greater thén 3 m were located in ecosystemé abové 900 m
and the reverse is true for tracks located below 900 m.

The narrower tracks on the higher elevations were associated

with steep slopes and block streams.

Trail widths differed considerably between the
different plant communities (Table 4.10c). Tracks through
the open and low communities like heath and sedgeland were
much wider than those through forested areas. The absence
of any form of physical barriers enables hikers to walk
abreast and/or leave the trails_over most of the treeless

r there is the
communities. Consequently, « ~ negative ass001at10n of

the high-crown cover and the wide and badly deteriorated

tracks.
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Cole (1978), Dale and Weaver (1974) and Hartley.
(1976) in thoirostudies of visitor impact on differenf
ﬁegétation.types} concluded éimilarly that the impact of
hikers was 1imitedoto é smaliér trampling zone in the

: . ‘ o
forested areas as compared to the meadow communities.

(v) Slope (Table 4.11)

.-"The chi-squared analysis showed that there was
no significant relationship between the slope and the
trackocondition at the 95% confidence limit. In contrast, .
fhe'Pearsons Pfoduct'Moment Correlation-Coeffioient - a
_stronger test Oflaés00iation,'demonétrated that at the 99%
oonfidenCe limit,-there was'é negétivé correlation between
the_slbpe'of the terrain and the level of deterioration of

‘the tracks.

" This corroborates other data which suggest that
the badly deteriorated sites were located on the flatter,
slightly ﬁndulating.country; generally associated with

poor drainage.

In adoition;»it was observed that where the major
traffic fiow'Was in ah'uphill direction;'tracks were
. narrower and.doebor - Marion's Lookout, Hansons Peak and
._the Facé»track,.in controst to the major downhill track
- routes, which were much wider, in particular through the

treeless communities.
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TABLE 4.11-
PEARSONS PRODUCT MOMENT,CORRELATIONYCOEFFICIENTS
FOR THE RELATIONSHIPS BETWEEN THE TRAMPLING DAMAGE

_ INDEX - AND THE'CONTINﬁOUS ENVIRONMENTAL VARIABLES

(i)  Elevation ~ 0.26212

| S=0.300

(ii) Track Width . 0.9566

| S=0.001
(iii) Soil Depth 0.0407
S=0.275

(iv) Slope = -0.2053

' | S=0.001

(v) Population Intensity  0.3169

$=0.001
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&%

(vi) Depth | e

Eighty percent 6f tracks classed as good and
fair were less than 20 cm in depth. The number of survey
_sites with depths greater than 30 cm were 29 or 13.4% of
 the,tota1 sampié, § A number.of these deeper sites were
'és$ociated eithéf With subalpine heath or woodland com-
munitiés, and were Chéradteristiéally located in areas
above 900 m A.S,L? and on quartzite, glacial till and

'dolérite substrates.

" The deepest track enountered was found on the
Horseés Track, north of the Scout Hut. . The track, located
on a glacial moraine is approximately 2 m deep and 1.5 m

wide.

.Approximately.33% of sites surveyed were 1qcated
in areas With slppesvvarying between 0;_and‘4°, and
‘another 30% of the- tracks. were located on the gentle
undulating terrain. Assuming that terrain slope'is a
reliable éurrbgqte measure of drainage, this high incidence
~of tracks on the gentler slopes, could pefhaps explain theh~
paucity of deep tiacké within the_paxk;> Instead, the
deeper_fracks are more a fﬁnction'of;water channel erosion

and sféeper_slopes'rather than trampling pressure.



125

(vii) Track Usage

‘As indicated in Table 4.12a, the state of the
-Qalking tracks is consistentlyereléted.tblthe amount of
track uéage. Three out of four tracks‘which experienced
traffic densities of up to 1000.persons per annum ﬁere
fecordéd as being in good condition, as compared to only

6% of trabks receiving more than 3000 persons.

In areés below 900 m altitude, regardless of
traﬁpliﬁg‘intensities, thé majbrity,of tracks were either
in "godd” or,"faifﬂ,condition'(Tabléé 4.12b and 4.12c). 1In
éll~c§ses the track conditions*worsen with increasing~

traffic.

", An interesting feature,of thelébove analysis is
the relafionship between the medium traffic levels (1000 -
2000 people) and the level of track disturbance. It is
evident that under medium intensity use, all tracks‘belbw-
900 m and 80% of fracks above 900 m altitude, were either
‘in ”goéd”‘or "f;if"jcondition, . One possible explanation -
for this; similar'tq'that of LavPage (1967) for campsite
',deferioration is that after the initial loss of soil and
vegetatiﬁe cover_in an area exposed to trampling pressures, .
the medium traffic intensity compacts the trail enough to
‘inhibit erosion. Howéver, with contiﬁued increases in
'walking pressures, the trafficability of the trails

decreases and erosion is accelerated.
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TABLE 4.12a

RELATIONSHIP BETWEEN TRACK USAGE AND TRACK CONDITION

 Track Usage .. - Good Fair A Bad V. Bad
Light . 77.3 22,7 0 0
Medium . - 6.9 27.0° 3.2 7.9
Heavy 22.0 45.0 - . 13.0 20.0
Very Heavy 6.1 42.4 24.2 27.3

"TABLE 4.12b -
" RELATIONSHIP BETWEEN TRACK USAGE AND TRACK CONDITION

IN' AREAS WITH ALTITUDES < 900 m

‘_Track‘Usagé. B Good Fair Bad V. Bad
Light 100 0 0 0
Medium ©.68.8 28.1 0 3.1
Heavy = 34.7 46.9 8.2 10.2
Very Heavy 0 ' 0 1Q0 0

i
i
i
|
TABLE 4.12c¢
= . . i
RELATIONSHIP BETWEEN TRACK USAGE AND TRACK CONDITION

IN .AREAS WITH ALTITUDES > 901 m

~ Track Usage ’_Gdod ' Fair: Bad V. Bad
Light - . = 64.3 35.7° 0 0

Medium - 54.8 - 25.8. 6.5 12.9
Heavy 9.8 43.1: 17.6 29.4

Very Heavy S 6.3 43.8 21.9 S 28.1
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Tables 4.12b and 4.12c also illﬁstrate that even
though thé tracks may be exposed tolthe same amoﬁnt of
" traffic, the raté.of their deterioration is related fo a
number of othef site factors.' Therefqre track location
- may bevof'greater significance to the pérk'manager than

track usage.

4.5 THRESHOLD VALUES

The“stabiiity of any ecstsfem experiencing
tramplihg pressures isAdependenf on'the growth rate or .
fhe prodﬁétive cépaéity of thé‘plant_communities. | Where_“'
destruction due to trampling pressureé is equal to of léss‘
than the growthzrate of the plant communities, conditional
stabilify of thé edosystem is achievedi(Trudgill 1977).
Where-the:trampling pressures are'greatéi than the natural
. growth rates, the ecosystem deteriorates and_stability is-
Ohiy acﬁieved whén’the system is exhausted_and all the soil
- is loétQ : This, ﬁherefore, prevents'any‘natural recovery

of the system to its original state (Fig. 4.5).

Based 6nvthe above premises, tw6’thrésho1d 1éve1s
are operative in an ecosystem subjécted'to-trampling
-pressures; The_first is attained'when“trampling reduces
the vegetative cover exposing the 8011 to the forces of
erosion,mbut the disturbed area is able to rehabilitat
naturéi}y to it; original state if the traffic ié reméved
f_"conditional stability".  The second'fhreshold level

is achieved when ail the soil.is completely eliminated,
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Figure 4-5

BIOMASS AND TRAMPLING
(Trudgill , 1977 )

Increcsmg initial productivity in face

.1 1 _L 11 "
1.

.[___ Eventual low productivity

Status of system
- ( BIOMASS ) :

Loss of _____» THRESHOLD

vegetation cover .
Loss of __+-J- THRESHOLD

soil
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sexposing'the rock surface; Trambling'index ef'1200, the
'%'ﬁpper lihitfof'tracks classed as "fair” weﬁldvseem to be
at the first threshold level. 'Beyond'this level, the
rate of track deteriorétion seems to exceed the rate of
natural recoVery resulting in the subsequent disintegratiqn.
of all plant growth; as well as an acceleration in the rate
of soil erosion. Stability will be achieved at the second
threshold level, where recovery of the ecosystem to its

original state is not possible.

"vin order to determine the trampling infensity.at
vwhich,the shift-fromvconditionai-stability takes place for
- each of'the major environmental types in: the park, linear
regression was used. Thus,'the trampling. index was re-
gressed-against frampling:intensity forveach of several
vegetation, elevation, slope and geological classes,~the
point at Which the regression 1inescrossed the value of
1200 for the trampllng 1ndex be1ng assumed to be the thres;
hold level

. 4.5.1 Vegetation (Fig. 4.6)

. The results obtalned 1n th1s analys1s concur with
those obtalned prev1ous1y, 1nsofar[ _as the treeless vege-
tation types are more susceptlble to trampling than the
-taller forested vegetatlon types. The threshold levels
for ‘the dlfferent Vegetatlon types were hummock sedgeland,

1250 heagh, 1550; grass, ferns,and herbs, 1750; closed-

forest, 2300; low open-forest, 3600; scrubland,
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4000; tall open forest, 4250; and tall open woodland, 5000.

‘The hummock sedgelands, dominated by Gymnoschoenus
'sphaerocephalus'Wére the most susceptible to trampling
pressure, occurring in environments:characterised by poor

drainage.

' Unlike'humﬁock sedgelands, thé alpine heath com-
munities'are characteristically located on skeletal soils
with a shallow covering‘of peat. Growth rates are élow'
and the soils are subject,to frost heaving and needle ice
formafion;_.’With an annual tréffic‘inuthé_vicinity of
5000 pérédns;;tracks on the Crédle Plateaﬁ region have

- Substantially-eXcéeded-their biophysical carrying capacity.

TSubélpiﬁe heathbcommunities-dominatéd by Richea
,seopari&,}R.-spengeliéides, Leptospermum nitidum, Bdeckea
gunniana éhd Epacris serpyZZifoZid have, from observation,
highef‘threshoid levels than the alpine heaths. On the
other hand, the lowland heaths have a higher carrying
capacity. TheSe lowland communities are often loéated‘:

on wéll,drained sites.

,'The.threshold leve}'fpr herbfield-grass-fern was
the“highést of éllﬁthe.treelesé vegetétioﬁ types; perhapé
 due tobthe assbéiation of this'vegetation type with fertile
_soils; at mediumvto Iow'altitudes. Thus, the herb-grass-
”'ferns‘coﬁld bévéXpected to recovef more quickly than sedge-

lands or heath.



Fig. 4.6

‘THRESHOLD.VALUES-FOR VEGETATION TYPES

Fig. 4.7

THRESHOLD VALUES FOR- SURFACE GEOLOGY TYPES
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4.5.2 Surface Geology (Fig. 4.7)

. The threéhold level_differential between the
substrate types investigated is smallvin comparison with

" the other environmental variables7studied.

The moét:sensitive substrate dolerite, with a
threshoid level of 2000, is characterised by a yellowish
brown soil with a’high clay coptent. The removal of the
top vegetation andvpeat layers, through foot traffic,
"expoSes the lower clay loam.,_:The 1a¢k.of pore space
decreases the infiitration rate and hence creates stagnant
ponds_of_water. 'iMaximum damage,:therefore,_is‘incurréd
during the wetter:periods in the peak walking seasons,
when walkers are forced on to the drier undisturbed sites.
Even though the nutrient value of dolerite soils may be
relatively high, the environmental stfesses associated
with the higher elevations where dolerité‘is common,

mitigate;/against,rapid recovery of the plant species.

Quartiite,a nutrienf poor substrate, would appear
o tb be as sens;tive as dolerite. in this caSe, however,
the majbf limiting factor to natural plant recovery is

the depthvof peat above the substrate. = In areas like

the Cradie Plateau, where the peat layer'variés between 5
and 20’¢m, plant.recovery is a slow process, in contrast
tb Ping'FOrest Moor, &here peaty soils of 1 metre in depth

appear conducive to plant recolonization.
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Mudstoﬁe and sandstone, with threshold values
of 2600 and 2860 respeétively, are generally associated
with the‘lowlands of the southern‘region of the park.
'bFéresfs and woodlands dominated'by the‘family Myrtaceae
‘are found on these substrates,b Peat levels are shallow
andAfhe mineral sgils beneath aré coarse textured and
hénce have a higﬁér resistancerto_erosion.

i '

Morainic ground materials classified as "glacial
till" pose low erosional risks on flatter’ferrainlés
compaféd withgthe‘deposits on the steeper slopes.. . Tramp-
ling oﬁ'the 1attef exposes the_subsurface,drainagevwhich
fin turn followsvthe line of least resistance down tﬁe

track itsélf.

'4;5;3‘4élope

! ‘ . .

 The tpreshoid values (fig. 4.8) are consisfeht

with the eariief analysis. The flatter the terrain, the
lowef is the threshold level. _'The optimal slope to
minimize the horizontal extent of damagé would appear to
'be-befween-i4—17° with a’threshold.value of greater than
SOQO. On’sfeeb slobes visitors are naturally channelléd
alohg narrow.pathways. . Fﬁrther,'many éfvthg steep tracks

are On_haturally-eXposed bedrocks .or boulder streams where

there is little potential for damage.



‘Fig. 4.8

THRESHOLD VALUES FOR SLOPE CLASSES

Fig. 4.9

THRESHOLD VALUES FOR ELEVATION CLASSES
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4.5.4 Elevation

It is apparent from fhe data fhat there is a
poiarization of the threshold lévels betWeen the two
extremities in elevation classes, with the intermediate
classes fluctuating about a'meangof 2660.. Areas 1ocated

i d

below 800 m are less prone to frést heaving and drainagé
problems, Further, with the reiatively_stable climatic
variablés, thé regeneration rate,of species damaged by

trampling forces.is sufficient to sustain an equilibrium

between destfuction and rehabilitation. Hence the high

 threshold level (Fig. 4.9).

Conversely, threshold levels of ecosystems above
1200 m are very’low, in many cases not exceeding 500

persons per annum.

The small range'differeétial betWeen the inter-
mediaté élasses would suggest thét other factors hay be
more importan¥ than elevation in;determiﬁing the threshold
l?vels of ecosystems in these'elgvation classes.
| o

4.6~ TRACK DAMAGE MATRIX

'Figure 4.10 represents examples of profiles of
badly damaged tracks found within the different environ-
mehts_in the park. . In Table 4.15, the common environ-
mental.variables associated with &hese track types are

» |
shown tOgether with the lowest threshold value of the



TABLE 4.13

CHARACTERISTICS AND THRESHOLD VALUES OF DIFFERENT TRACK TYPES

9¢€1

Track Type A/ | K ’ : o ' ' Lowest N
ol Y? » egetgtion Elevation ] Ggologiga;dSupface .4310?e Threshold level .
Type A Alpine Heath 1200-1300 © = quartzite 2-4/8-10 500
Type B - _(i) Hummock sedgeland 900-1000 " quértzife_ 071/2;4 _ 1250.
(ii) Heath ‘ _ '
Richea scoparia '
Richea spre éloides : sandstone 17-25 1500
preng 1000-1200
Bakea gunninea quartzite 2-4 1500
. Orites revoluta dolerite . 5-7, 1500
Type C Alpine heath 1100-1200 dolerite 5= 11500
Subalpine heath 1900-1000 glgcial till/échists 0- 1500
Type D Open-forest . _
Eucaluptus delegatensis 900-1000  sandstone 0-4 1500
Leptospermum lanigerum '
Type E Woodlands 1100-1200 dolerite 21-25 2000
Type F Scrub 900-1100 glacial till 21—25 2200
Type G Closed forest 700-800 mudstone 2-4 2300
900-1000 sandstone 8-10 2200
700-800 mudstone 14-17

Type H

Tall open forest

2600.




Fig. 4.10

REPRESENTATIVE PROFILES OF BADLY DAMAGED
TRACKS FOUND IN DIFFERENT ENVIRONMENTS
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TRACK TYPES

TYPE A.

Alpine Heath Bolster Plants Alpine Heath

‘Quortzite Bedrock.

TYPE B

Hummock Sedge Quagmire

\
Deep Peat Layer — Poor Drainage

TYPE C.

Mineral  Soil
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TRACK TYPES

Eucalypt Woodland

Peat

Mineral Soil

Open Forest

Leptospermum
Lanigerum

Quagmire

Deep Peat Layer — Poor Drainage
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TRACK TYPES

TYPE F

Subalpine  Heath .

Shallow Peat Layer
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i i
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combonents of the respective track envirbnments. | These
values Would therefore represent thé minimum traffiq the
ecosystem would be able to sustain before it is impaired.
The figure does noﬁ necessarily represent the optimum
" carrying capacity of the eéosystem. The results, hever—.
theless, provide a guide to the vulnerability 6f the
variouskecosystems'and the conéequential track'formation
where tfafficvis left unchecked.

-The following track damage types Were identified

in order of increasing threshold levels.

Type A,

The environment in which this track type is found
is characterized-by its thin peat cover, and shallow soil
depth in the flat and undulating parts-bf the alpine zone,

where quartzite is the major geological substrate.

Trampling causes the déstructioh and subsequent
rémoﬁal of foiiagé; 'This is followed by erosion which
exposes the quarfz rock fragments. Thévimpervious nature
of this ﬁnderl&ing'substrate cauSes the:creation of mini-
atﬁre'Streams during wet weathef. The end result islthe
'formation.bf wide'énastomosed.tracks,.With littie.or no

recolonization occurring on the exposed rocks.
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_ Type B
'The characteristic features of the environment

in which this track type occurs afe:

(i) the presence of deep peat;
(ii)  the predominance of button grass tussocks;
(iii) poor drainage;

" (iv) high water table.

* Al1l the above factors cause the. formation of
quagmires and wide tracks; for example, in the Pine Forest
Moor. Buf, unlike Type A, recolonization of disturbed

zones occurs as the tracks widen.

Type C
This track type is associated with the more
fertile and clayey soils on dolerite. The tracks vary

'1n w1dth dependlng on the terrain as well as the vege—
tation community. The removal of plant‘cover by tramp-
ling pressure Cempresses the underlying clayey soil,
resulting in chafacteristic deep narrow grooves inter-

spersedIWith stripes of unmndisturhed vegetation.

'3nge D

Tracks of thls nature are commonly found in open
'woodland w1th a thin peat 1ayer and underlylng mlneral
" horizons. The track width is regulated by the distribu-

tienvof:larger trees which act as ‘natural barriers. As



Plate 4.7 : Examples of tracks eroded down to bedrock
on glacial moraines close to Waldheim.

- Tracks vary in depth from 0.5 to 2 m.
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Plate 4.7
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such, tracks are generally between 1-2 metres wide but
feature deep channels formed through soil'érosion and

compression.

Type E

Tracks of this type aré found in poorly drainéd
sites wiﬁh deep_underlying peat. But, unlike Type B,
the type of track is commonly associated with forested
communities where the overétorey is dominated by Eucalyptus
delegatensis and Leptospermum lanigerum and the ﬁnderstorey

is dominated by Gahnia grandis.

Trampling reducesvthe plant cover and churns the
moist peat soils into quagmires. Walkers find these boggy
stretches unavoidable due to the thick uhdergrowth. Track

widths vary from 2-5 metres.

- Type F Plate 4.7

This_tiack type is commonly associated with
glacial moraines. Track construction; especia11y across
the natural drainage lines on the moraine sldpes, acceler-
ates sdil erosion, in particular,channé1 erosion. This
exposes the glacial.till, and in most cases creates
permanent scars. ' Tracks are harrow (1. - 2.5 metres)
and natural colonization is non—existent'on the_expdsed

till.



Plate 4.8 : Example of tracks through closed forest

cominated by Nothofagus cunninghamii.

_ Plate 4.9 : Examples of tracks located in the southern

part of the National Park through tall open

forest.
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Plate 4.8

Plate 4.9
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Type G & F (Plates 4.8 and 4.9)

These are examples of tracks in environments which
have higher threshold levels - closed-forest and tall open-
forest. Traéks'are narrow and there is an insignificant

amount of soil erosion.

The study has shown that the general threshold
llevel for_tracks:in most ecosystems is 1500} This figure
compares Well with Bell and Bliss (1973).observati0ns from

: OlympiCTNationalvPérk, United Sfaﬁes énd Bryan (1977)
assessment of trail capability in the highlands of Sweden.
They concluded'that the generéi threshold level for complete
bréakdown of ground vegetation cover appéars to be between

- 800 to 1000 users;

The threéﬁold analysis has also shown that damage
~can occur at any location with sufiicient use bﬁt at lower
use densities, thé.degfee of damage is closeiy félated to
vegetatidn, topogrgphy, and drainage. | In addition, the
surveyihighlighfs the need for further fesearch on the
relationships befween soil propertiés ?nd the 1evé1 of

-degradation on ‘the tracks.

- In conclusion, the track survey described in the
preceding'sections, provide critical information for the
management of national parks. It provides basic inform-

ation:



(1)
(ii)

(iii)

(iv).

(v)

(vi)
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‘on the state of the tracks

for making decisions on carrying capacity,

for efforts to redirect use or visitor traffic,

for guidahce in the construction and development

"of new tracks,

for planning the works progfamme for park rangers,

for the monitoring of the rate of track deterior-

~ation over time and space.

i
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CHAPTER V

. VEGETATION AND SOIL DYNAMICS

5.1 INTRODUCTION
The objectives of this section of the study were:

(a) fo ascerfain tﬁe relative suséeptibility»bf piant
species to trampling_preSéuré; |
(b) foﬂdetefmine, the spatial and témpbral patterns éf
species reqolonizétion after»the_removal of trampling
pressure;:and | _ .
(é) fto identify.the_impact'bf irampling on the physical

condition of the tracks.

Researchers have in the past déveloped three major
approaches to the study of recreational impact on the phys-

ical and biological environments:

1. after the fact analysis: Bogﬁcki'et al (1975),
Coie (1975); ‘ |

2. monitofinglof chaﬁge through time: La Page (1967),
Frisseii (1978); and | |

3.. Simﬁlatioh'experimenfs; Kellbmaki et al (1975),

Quinn et al (1980).

The methodology used in this particular study
monitors changes to the physical environment through time
both on a short and long time scale. The short term

approach monitors firstly, the effect of trampling pressure'



Fig. 5.0
LOCATION OF EXPERIMENTAL SITES
- KITCHEN HUT
RONNEY CREEK

WALDHEIM
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Figure S

EXPERIMENTAL SITES - LOCATION MAP

CRADLE MTa

; Kitchen Hut

New Tracks

—wmar—  Recolonization Transects ' SCALE = 1:32,000
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‘on previously ﬁndisturbed areas in two different eco-
systems over a'éeriod of a yeaf and secondly, the varia-
’tiéﬁ‘of'track widths and the degree of soil erosion over
 the saﬁe period. The ldng term project.monitors recolon-

ization on adjacent previously eroded areas.

5.2 EXPERIMENTAL SITES

The experimental sites were 1ocafed to:inC1ude
alpineVheath'(Kitchen'Hut), tussock'graSSland.and hummock
sedgelahds (Cradle Valley), (Fig. 5). ‘The alpine experi-.
mental.site has a plant community dominated by bolster
plants énd prOst?até gymnosperms growing on shéllow peat
over quartzité.; In Cradle Valley, there were two geo-
vgraphiéally diffefént experimental‘sites, the first close
to Waldgheim and-thé second located on undulating terrain
.50 m south of‘Ronney Creek. The Vegetationbof the site
near Waldheim is dominated by tussock grasses and sedges.
vThe site near'Ronney Creek was cbvered by sedges, rushes
and ferns. The soils’of the iatter site are mainly
derived from duartzitic till_and as a éonsequence are
probably less ferfile than those found'undef grasslands

on the schists'neaf Waldheim.
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5.3  METHODS

5.3.1° Susceptibility of Plant Species

In order to determinevthe suséeptibility of the
vegetatioh to trampling, two new.diversions around pre-
viously established tracks were created in the Ronney
Creek area and on the Cradle Plateau, 100 metres north
of Kitchen Huf. The new tracks, located on previously
lightly trampied and untrampled vegetation, were 21 metres
and 30 metres in length respectiVeiy. The impact of
trampling on the plant specieé was»detefmined by calcu-
latingAthe change ‘in species cover in thirty, metre-square
cuadrats, located orthogonally in groups_of three across
each of the above tracks. The cover measurements were
recorded twice, once before the trails were used by
walkeré (June 1978) and at the termination of the 1978-79

walking season (May 1979).

5.3.2  Recolonization

The patterns of species recolonization on‘préviosly
verodedAtracks‘were studied in three areas, Kitchén Hut,
Ronnqy Creek and Waldheim. In each case; transects of
metre-square quadrats were located across' tracks which
diéplayed.yarying stages of soil erosionvfanging from
trampled vegetation to areas with exposed mineral soil
_usﬁbsurfacés_ﬁo tracks eroded to rock fragments»and natural

bedrock. Further transects were also situated on poorly

,drainéd areas,‘typical of the quagmires present on many
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tréils.v In total there were 25 quadrats at Kitchen Hut,
30 at Ronney Creek and 30 at Waldheim. The transects

- at Ronnéy Creek andeitchen'Hut were located in areas
adjacent to'thé new tracks created for'the_eérlier
’investigétiohs. | This enabled the simultaneous mohitoring
of the trampling suysceptibility and thevregeneratipn rate
of plant species. ‘All,quadrats were'identifiedeith

permanent markers.

' The distribution of plant speéies and eroded
zbneé with;n‘ea@h quadrat were mapped to scale and thé‘
plént‘covér_noted. The spatial distribution of seedlings
and vegetative shoots whiéh survived the preceding summer
were also mapped and their densities recorded. In the
case of:thé vegetatiVely'reproducing plants each separate
shoot was counted as an individual. Similarly, at the
end of»the'following growing season,'the location of all
new indiViduals were mapped'togefhervwith the variation
of the exiSting plant.cover._ In the cases of Kitchen Hﬁtf
and_Ronney Creek:the results pertainvto the first year in
which_the trampling ceased. In the case of Waldheim, the
| constructi§ﬁ 6f a_wélkway whichﬁremoved,trampling présSure
 from the old track took place in December 1976. Thus the
results pertain to the third growing season after trampling

was discontinued.

At all the éxperimental sites, large signs with

A -
brief explanations]ofithe objectives of this project were
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’efected. Visitors were requested to keep to marked paths
or to wooden walkways (Plate 5.1). Field observations
indicated a high degree of compliance with the directions

on the signs.

- Accurate estimations of frémpling’pressure across
the newly ereéted diversions wére‘obtained from an eiectric
-pedestrian counter, Qonsisting of_a pressure sensitive mat,
'zlong 1ifé battery and an electronic counter. The pressure
sensitive mat was designed sovthatta walker stepped on it
only'onCe‘at a hérmal.gait. | The battéry, the mechanical
'couhter, and‘the'transitorised circuit were enclésed in a
sealed plastic container. As a preventive méasure againsf
’vandaliém and deliberate distortion of readings, the mat

was camouflaged and the electronic equipment well hidden.

©5.3.3° Bulk Density

Soiljcofes were obtaihed from all sites. After
rémoving the surface vegetation, é metallic cylinder with
a volumetric measurement of 415 c.c. waé dfiven‘garefully
into the soil.. The cylinders were extracted and the
bases levelled with a knife.. The SOiifcoresAwere then.
immediéfély placed into polythene bags and sealed with a

~wire fastener to prevent any moisture 1loss.

Thevfiéld’watér content of the cores was deter—
'mined after drying the soil samples for 48 hours at 105°C,
and the bulk density expressed as grams of oven dry soil



Plate 5.1 : The site of the experimental area at

Ronnéy-Creek. A sign explaining
the objectivés of the research was
erected, and field observation
indicated a high levél of compliance

with- the instructions.

Plate 5.2 : The erosion monitofing equipment.
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Plate 5.1

Plate 5.2
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perféubic centimetre. In any soil sample the bulk
'dénsity is regulated by the quantity of bore spaces as
well as soil solids. Limitations of time and money,
prevented any standardization of soil samples following

the removal of large particles.

' 5.3.4  Soil Erosion

'SOil 1oss was measuredvat_monitbring stations
’locafed across a previously lightly trahpled track and
the”néﬁ track diversion created at Ronney Creek. - Thirteen
pairs of'wooden stakes were located along the path. A

. hbrizontal bar Was placed between these stakes and a rod
iﬁserted'verticéily through holes drilléd in the bar.

A small spirit level was attached to the bar, ensuring the
heights were al&aYs-measﬂred from a horizontal position
(Plate'5,2). Tpe sampling interval chosen for meésure—
menté across each section was.5 cm.' Vertical readings

- were obtained at.5 different.péri¢ds befween June 1978 and
Méy 1979. The variation of the vertical measurements

during each reading, was used to monitor soil loss.

The following equation was used to calculate the
area (A) from the horizontal bar to the ground surface

within the two fixed points -
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" where
_ - 2
A = area in square mm
Vn = vertical distance measurement (mm)
D=

interval on horizontal axis (50 mm)

An increase in area from one measurement to another
at each individual site indicates soil loss (Leonard &.

Whitney 1977).

One’poesible disadVantage of the above method is
- the_restriction on the width caused by the positioning of

the fiXedvpoints (1.5 metres apart in this case). Never-
theless;}after one seasen of trampling, the tracks did hot

exceed this width.

5.4  VEGETATION DYNAMICS

The data have been_grouped by species and locations
and are expfessed as percentage of overlepping covereend
mean density, Where the latter is'defined as the number of
indiVidualsllees thah"lz mohthe old per quadrat.  Further,

_.speciee data are aggregated into six 1ifefdrm groups:
tussocks, shrubs, rosette plants, forbs, rhizomatous
mehocotyledons and lower plants. Data on the regenerative
densities and the'diStribution of the.celonizing planf
species over the different track surfaces are tabulated in .

Appendix 7.
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5.4.1 KitChen'Hut

Dufing the period June 1978 to May 1979, approx-
imately 5000 hikers had trampled over this new,tréck,
resulting in a 42%.reduction in the total overlapping

cover as well as an 18% reduction in species diversity.

The 1life forms most susceptible to foot
traffic were the shrubs (Table 5.1). Their overlapping
cover was reduced from 76.5% to'30.2%. The major ‘
susceptible‘species'included the endemicigymnosperms

- Diselma archeri and Michrocachrys tetraéona whose over%f
1appihg cdvers decreased from 22.2% to 13.3%'and 16.4%-to
4.8% respeéfively. Epacris serpyllifolia ahd Cyafhodes

dealbata were the other sensitive shrub species.

The bolster plants were the more resistant speciésv
in this lifeéform group. Donatia novae-zelandiae and
Dracophyllum minimum qxperience less dahage than the softer
Pterygopappus Zawreﬁcii‘and E. mefedithdeae. Bolster
epiphytes such és Drosera archeri'were the immediate victims
~of trampling. The mbre compa@t bolster plénts‘ﬁére often |
found inlboggy gfound and were fherefore partially cushioned

- by mud»and water from direct trampling forces.

~ All other iifeforms suffered dnly marginal decrea-

ses in overlapping cover. - Rhizomatous monocotyledons had



TABLE 5. 1
THE CHANGE IN THE OVERLAPPING COVER OF DIFFERENT LIFEFORMS IN THE. KITCHEN HUT AREA

AFTER ONE YEAR OF TRAMPLING

B Percentage Overlapping Cover '

. Lifeforms - - .__ , Original o Final f | Percenfege Cover Change

Tussocks | B T 18.3 9.5 o Z88

_ Rhizomotoue moﬁecotyledone ., 56.6 ‘ 25.4 - | —ii.&

Rosettes e 31 - 6.5

Forbs w05 3.2 | | - 7.3

Mat ‘Covers and Shrubs : ’ 76.5 o 'v 30.2 | | —46;3“'

Moss and Eichen o 4.1 - 1.5 ‘ : - 3.6

Bare Ground 11.1 25,5 . S Y

pG1
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an 11.4% redﬁction, with the largest deerease incurred by
Empodisma minus, 8.9% to 3.4% after the first season of
trampling. " The other rhizomatous monocotyledons affected

were Oreobolus pumilio and Astelia alpina.

The tussocks, Carpha alpina, Poa ep and Microleana
,tasmanied had their overall overlapping cover.reduced by
8.8%, the most susceptible species beiﬁg C. alpina. This
species ie commonly found in the permaﬁentiy wet and acidic
environmeﬁts._ Hierochloe ffaseri, an alpine grass, was

completely eliminated.

~ The rosette plants encountered.along the new

, track.included Celmisia saxifraga, C. longifolia, Helich-
rysum miZZiganii and.Actinotus suffocaiaf_ Together the
rosetfé,plante had aﬂ original overlapping cover of 9.6%
which Was subsequently reduced to 3.1%, representing an
overall reduction of 67%. Moss ahd lichen, similarly,

experiencee a.70% reduction of the original cover.

The_soft leaved forbs seem.tpuresist trampling
to.a lesser extenf.than.the above lifeferms. The most
drastically reduced forb was the prostrate fern Lycopodium
fastigiatum. Erigéron pappachroma and Mitraeacme archert
~were totally eliminated by trampling.  Approximately 69.5%
ofvthe total forb cover was lost duriné the first year of
tfampling. Whilst the overall vegetative cover was |

reduced, the percentage of bare soil more than doubled



Plates 5.3a, b and c The impact of trampling on

newly created track at Kitchen.Hut;

(a) before trampling in June
(b) January the following year

(c) October the following year
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Vin the first season, increasing from 11.1% to 25.5% of

the track.

Whaf bégan as a new track, became a muddy quagmireu'
30 cms deep in sections. The rate of.deterioration of
“the track is best illustrated.by:thé phdtbgraphs (Plates
5.3a;b,c). - The 1500 walkers who had passed through_by

January were sufficient to cause severe damage.

(b) Recolonization

The results that follow wére derived frém field
surveYS conducted after the growing season. Measurements .
taken in June 1978 included only those plants which N
survived the préggding summer'é trampling, whilst those
lals

o o' o - _
taken in 1979, included plants that survived the natural

forces of frost heaving and erosion.

Appéndix 7.1 shows the variation in species 
densities between the seed regenerators and the vegetative
reproducéfs. It is-dpparent that, with the exception of
Ewaftia_mereditheae and Gentianella diemensis, all species
increased their density over 6ne season. The most
prOlific colonizer in this alpine.zone_wés Empodisma minus,
whoée deﬁsity inéreased from 0.08 pef‘mz to 3.24 per m2,
followed by AbfotaneZZa scapigera, Scirpus aucklandicus,
Carpha»aipina and Poa gunnéi. In this area of severe
environméntalfstress, the vegétafiVe mode of reproduction'

is more successful than reproduction by seed. Seedlings



Fig. 5.1
DENSITY OF LIFEFORMS ON DIFFERENT TRACK SURFACES

"IN THE KITCHEN HUT AREA
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had an overall increase in their mean density of 5.6 per

m2 as compared to an increase of 8.6 per m2

among the
vegepative reproducers. However, invterms of overlapping
cover the vegetative reproducers'actually experienced a
slight reduetion from 19.54% to 19}2%, whilst the seed

‘producers increased their cover from 14.56% to 15.0%.

' The spatial distribution of the colonizing
”species, grouped accordingly to their'morphological
characteristics, on the different track surface materials

" is illustrated in Figure 5.1.

Empodisma minus, Seirpus aucklandicus and Oreobolus
pumilio were the dominant colonizing species in this group.
Their combined density increased by 5.5 per m2 (Appendix
7.2). They were strongly associated with areas eroded
down to_the silty loam subsurface. Only 0. pumilio re-

generated on acidic peaty soils.

Unlike-the'rhizomatous monocotyledons, the
tussock seedlinge'were germinating in»all three types of :
track sﬁrface. - Field observations indicated that the
regeneration of tuSseck'species was.most frequent in the
protected nicheebalonglthe track shoulders and in particular

on their leeward side. Poa gunnii is the major colonizer



'of tracks eréded down to rock frdgments or bedrock. Poa
eétablishes on moss cover in small pockéts of soil trapped
between rock frégments. Microlaena tasmanica was commonly
associated with the better drained sites. | Carpha alpina,
with a mean density of 1.08 per m2 was the most prolific

colonizer of any of the tussock species.

Shrubs

.'Four éhfub species displayed cblonizing abilities
in the first,growing season. Oof thgse,1Epacris serpylli-
' folia was the only erect shrub, fhé reméinder being bolster
plants.. Like the tussocks, E. serpyllifolia seedlings
werevlocafed on the sheltered parts of the eroded tracké,
The majof colonizing bolster plants, Dondtia novae-zelandiae
‘and Ptefygopappus lawrencit, weré strongly associated with
the mineral soil environments, whilst Dracophyllum minimum
did nof expand in -the first season. Ewartia mereditheae
_seedlings werefremdved by water erosion. The mean density

of the'shrubs was the lowest of all the lifeforms.

- Rosettes |

The germinating rosette species included Actinotus
suffdcata, Diplaspis cordifolia, Celmisia saxifraga and
'Rubus.guﬁnianusl Together these sﬁecies increased their
mean spécies density by 1.0 per m2. C. sazifraga and D.

ecordifolia increased their density by a single individual

~each. fThe mineral soil surface is apparently the most
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favourable environment for rosette colonization.

Forbs

The forbs Were represented by Abrotaneila scapigera,
Euphrasia striata and Gentialla diemensis, of which A.
scapigera was the most prolific colonizer. It germinated
‘in all soil types, but showed a marked.preference for the
minefal eoils. " E. striata and G. diemensis on the other
hand displayed epiphytic characteristies and established
~on bolster,plants._ The forbs increaeea their species

density from 0.04 per m? to 1.80 per mz.

(c) Cover

The paucity of species regeneration in this alpine
zone Would therefore explain the small increase of 1.2% in

the total overlapping plant cover within the quadrats.

A The percentage of bare_ground, on the other hend,
increased frem 59.9% in 1978 to 61.5% in 1979,% with a | o
corresponding redﬁction of plant cever of 1.6%. This decrease
| occurred in transect 3, where the existing plant cover
consisted of disintegrated clumps of Donatia novae-zelandie
and Dracophyllum minimum.  Water erosion may have contri-
buted to their removal. In an attempt to obtain a rough
estimation of soil movement down the slope; five six-inch

nails were embedded in to the ground 1e§e1, at the beginning

of the investigation. A year later, there was an average



TABLE 5.2
CHANGE IN THE OVERLAPPING COVER OF DIFFERENT_LIFEFORMS IN THE RONNEY CREEK "AREA
AFTER ONE YEAR OF TRAMPLING o

Peréentage Overlapping Cover

.Lifeforms | ' Original : Final , | Percentage Coﬁer Change
Tussocks B S 36.5 2.4 - -0
.Rhizoﬁotous méhoco;yledons | 50.1 o 26.7 E -25.4

Rosettes . .0.7 i + 1.2 + 0.5

Forbs 49.6 21.3 -28.3

Shrubs _ - | , 13.2 3.6 . - 9.6

Moss B o O.i" : 0 .‘ ' : J - 0.1 |

Bare Ground | 0.80 151 +14.3

191
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of 5 cm of soil eroded from each nail, representing a

3

~total loss of 2500 cm” of soil during the course of one

: _ b -2
year over an area of 5 m”.

5.4.2 Ronney Creek

(a) New track - Cover analysis

During the period June 1978 to Méy 1979, the
quadrats on the track across the subalpine meadow vege-
tation dominated by Gleichenia dicarpa, Restio australis
~and Empodisma minus had a 48% reduction in‘total overlapping
plant species cover. The estiméted foot traffic during
this périod was 6500. This amount of traffic resulted in
a'réductiqn in speéies,diversity by 15% and increased the

amount of bare ground from 0.8% to 15.1%.

'As in the previous section, the species are grouped
according to this morphological characteristics and the
variation in overlapping cover monitored over one full

seasoﬁIOf.trampling (Table 5.2).

“ Forbs

Gleichenia dicarpa experienced the largest

reduction in cover from 49.1%‘in 1978 to 20.8% in 1979.

‘Unlike other species which either had reductions

in cover or remained unaffected, Rubus gunnianus was the
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only species to increase its overlapping cover during the
first summer from 0.7% to 1.2%. = It colonized areas

devoid(of,vegetation, usually along the track edge.

The other rosettes - Viola hederacea, Celmisia
longifolia and Laginifera stipitata were unaffected by
walkers. . They were generally found in the lightly tram-

pled grass close to the edge of the new track.

Rhizomatous Monocotyledons

The rushes Restio australis and Empodisma minus
were the major representatives of the rhizomatous'mono— ’
- cotyledons. Trampling reduced their cover by 14% and

11.4% respectively.

" Shrubs -

- The overlapping shrub cover Was reduéed by 9.6%
of which Bororia rhomboidea accounted for 7.6%, followed
by Epaéris lanuginosa and E. gunnii. The prostrate,
yellow flowered Hibbefta procumbens had its cover reduced
by 0.4 percent.  Boronia citriodora and Baeckea gunniana

 both had marginal decreases in cover of 0.2%.

" Tussocks

About a third of the vegetative cover along the
track consisted of tussock species, of which Lepidosperma

filiforme, Gymnoschoenus sphaerbcephalus and Poa‘gunnii
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were the most important. The tussocks experienced a 10%
reductioﬁ of overlapping cover. L. filifofme was the -
most‘susceptible tussock, its cover being reduced from 18%
to 12.6%. There were only two.GymnOSChéenus tussocks
located on the track, both of which~Were found on the
soUthefn end of the track, over which all bushwalkers had
to pass. After 6560 people its overlaﬁping cover was
reduced by 2.4%, whilst the bverlapping cover of the other
tuséock‘species Poa gunnit, Cdrpha alpina and Diplarrhena

“moraea decreased by 1.8%, 0.3% and 0.2%‘respective1y.

The absolute reduction in the Vegetative cover, -
- within the quadrats as indicated by the increase in bare

~ground was similar to the alpine area.

. Tﬁe path formgtion procesé in this subalpine zone,
differed'conéiderably from that_iﬁ the-alpine zone. The
firstnsigns of frampling damage'wés the lighter colour-
ation ofvthe dominant species, Gleicheﬁia dicarpa and
Empodisma minus, as.well as thé flattening of the upright
parts of L. filiforme, B. rhomboidea and Restio australis.
By the end of November (1500 people) bare patches of ground
began to appear, especially in the moister sites. As
traffic increased, the ground beneath the dead plants
became exposed and foot and water erosion invariably led
tovsoil ioss and the}expansion of the‘bafe areas. Traffic
appeéred to have aligned itself to the pafh initially
formed énd the'iafe_of lateral expénsion was slow as

compared to the Kitcheh_Hut track, where the traffic was
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evenly distributed between the constraining ropes.

(Plates 5.4a and b).

(b) Recolonization (Appendix 7.3 and 7.4).

The overall density of plants apparently less
than a year old inéreased from 5.8 per'm2 in 1978 to 44.7
per m2 in 1979 with the increase. in species marginally
highef amongst the vegetative reproduCérs (24.5 per m2)
as againsf the seedlings (21.6 pe;’mz),’ Simi-
larly, the variation in the percentage of overlapping
cover between the two groups was insignificant, an increase
of 5.3% and 5% within the'seedlings and the vegetative

reproducers respectively.

Unlike the alpine zone, there was little evidence
of mortality émongst the young plants which survived the
1978 walking seasoh.  However, there was evidence of
animal_grazing,.Whiéh may have reduced growth rates.

Rhizomatous Monocotyledons

o Twenty:two percent of all colonizing species
were rhizomatous monocotyledons. Their increase in
species'densify and overlapping cover was the highest of
all lifeform groups - 14.9 per m2 aﬁd 4.3% respectively.

Seirpus aucklandicus was the dominant colonizer, increas-

2

ing from an initial density of 2.9 to 12.5 per m” in 1979,

'~ with a simultaneous increase in cover of 2.6%. This



Plate 5.4a : The vegetation cover of the new track in

the Ronney Creek prior to'trampling.

Plate 5.4b : Thé‘végetation cover of the new track at

Ronney Creek after one years' trampling.
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Plate 5.4a

Plate 5.4Db
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increaée.mainly occurred ih moist peaty areas, where the
number 6f individuals per square metre increased from 2.5
to 9.5. It also.proved to be an effective'colonizer of
tracks eroded down to rock fragments. NIn this caée, its

mean species density was 2.5 per m2 (Fig. 5.2).

Empodisma minus and Restio australis were the
other major colonizers in this group, with regenération
rates higher on peat surfaces as against the other track t

environments. .

Tussocks

The tuésocks formed the biggest group of
colonizers and their overall density increasedvby 8.4 per

'vmz, whilst their overlapping cover increased by 2.4%.

Microlqena tasmanica, with a density increase of 3.6 pé; m2
and was strongly associated with peaty soil surfaces.

- Poa gunhii seedlings were located in all three‘track
Surfacé‘types but weré concentrated on peaty soils.
Schoenus apogon and Luzula were found in both peat and
rbck.fragmenté and were closely associafed with Scirpus

regeneration. = The only buttongraés seedling was found

germinating on'the eroded section of Transect 3.

" The solitary rosette colonizer was Rubus gunnianus,

the native strawberry. Ifs seedlings were established



Fig. 5.2
LIFEFORM DENSITIES ON TRACK SURFACES

IN THE RONNEY CREEK AREA
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along track shoulders where the top peaty layers had been
removed by erosive fdrées. The mean density of R.

2

‘gunnianus increased by 3.8 per m“ resulting in a cover

increase of 1.0%. -

~ Shrubs -

.The sole shrub colonizer was H;bbertia'proeumbens.
It established itself on all track surfaces but was most
abundant on mineral soils. Even though it had an increase’
in species density of 3.4 per mz, or less than a third the
densify‘of rhizomatous monoéotyledons, the percentage
increase-in overlapping cover was 1.6 or approximately.40%
that of the rhizomatous monocotyledonsi Therefore,.in
férms of increased cover and soil stabilization, H. pro-
Cumbens would appear to be one of the most important

natural recolonizers in this environment.

'FOfbs

The herbs Gonocarpus micranthus and Acaena novae-
zelandiae had an overall increase in abundance of 1.5 m?
G. micranthus was the more vigorous cqlonizer, establishihgb
in all environments,"and was most abundant in_the_mdiét

sites, while A. novae-zelandiae was commonly located on

the drier track shoulders.
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(c¢) Cover

_ The medn oVerlaﬁping.plant cover increased from
29.6% in 1978 to 40% in 1979, an overall increase of 10.4%
in cover in the quadrats. Thé absolute Co§er, determined
by the decrease in the percentages of bére ground, in-
creased by 7.1%. The percentage of peaty soils decreased
by 4.4%, mineral soils by 1.4% and the rock fragments cover

. decreased by 1.3%.

5.4.3  Waldheim

(a) " Recolonization

As mentioned previously, no records, photographic
or étherwiée, were kept on the extent of erosion and track
deterioration prior to the construction of thé wooden walk-
way.“ The results obtained in this area, would therefore,
only reflect the’change in species density and cover for
théA1978—79 period.' Data analysis is along similar lines
to the previous’secfions. Unlike the other experimental
~site, the regenerativeVrate of seedlings is higher than
thaf of_the vegetative reproducers. Séedlings increased

2 to 17.4 per m2

their density from 4.5 per m , whilst vege-
tative réproducers increased from 1.9 to.3.9 per m2 (Appen-
dix.7.6);_ In tefms.ofvcover, thé same trend persisted,
with the.seedlinés proﬁiding an increaée'in plant cover of

3.5%;,asv00mpared'to the rhizomatous species cover of 1.48%.



Fig. 5.3

DENSITY OF LIFEFORMS ON DIFFERENT TRACK SURFACES
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Tussocks

- The dominant tussock colonizer is Poa which
increased its mean density from 3.4 to 9;9 per mz. 'It
exhibits the same trend as the other experimental sites,
being distributed on the peaty soils and the mineral

soil subsurface (Fig. 5.3).

Danthonia pauciflora>a1so proved to be an
effective colonizer. It increased its mean density

ffom 0.7 per mz

to 4.4 per m2 in one season and was mainly
aSSOciated with pegty soils. An unidentified grass colon-
ized the intertussock spares between Poa_gunniiband
Danthonia pauciflora. Microlaena tasmanica, possibly
because of the competition from the other graminoids, had

a high ffequency in mineral soils and amongst the rock
fragments. Compared with the other expérimental areas,

it oniy had a marginal increase in density of 0.5 per m2.

Luzula, likewise, was a subordinate species within the

rocky and mineral soil subsurfaces.

The tussock species as a group were the most
prOIific colonizers, increasing their mean density by 12
per m? and their overlapping cover by 2.36%, of which 1.2%

was attributable to Poa seedlings.
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Rhizomatous Monocotyledons

The regeneration pattern in this area resembled
that in the other sites, with Sciipus aucklandicus,
Oreobolus distichus, and the rushes Empodisma minus and
Restio qustralis being the major representatives;. The

2

overall mean density increased by9.2 per m® with Scirpus

and F. minus increasing in dehsity by 6.7 and 2.3 per m2
respeétively. The other rhizomatous monocotyledons

exhibited only small increases.

' Fdrbs'&'R0settes

‘Two soft-leaved forbs, Gnaphalium and Gonocarpus -
micranthus,displayed minor inéreases in their densities
(0.07 per m2) and were loéated On the protected niches of
track edges. fRubus_gunnianus increased by only one

individual during the period of investigation.

‘Shrubs

As in the Ronney Creek area, Hibbertia procumbens,
was the only germinating shrub species in the lst season,

2 over rock fragments.

with a density increase of 0.5 per m
Its effectiveness as a soil stabilizer was again displayed
in this area, where it increased its overlapping cover'by

1%.
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(b) Cover

The cumulative overlapping plant cover in this
area increased by 5.2% in the third growing season, and
the area of bare ground decreased by 6%. Scirpus

" aucklandicus accounted for 1.1% of the increase in cover.

5.5  SOIL EROSION

Table 5.3 shows the amount of soil loss at Ronney

CreekIOQer the period July 1978 and April 1979.  The

result is the average change in area in cm?

per 5 cm
interval. Erosion mOnitoring Stations>were grouped into
2 categories at the level sites, with a slope range from

0° to 4°, steepér sites, with slope ranges from 5° to 15°.

Figure 5.4 represents theimean'area loss for each
of the groups_ovér the monitoring period. The data

illustrate/) two points, firstly that the amount of soil loss

—

| fon__ o
on steep ‘slopes is greater than the level areas and secondly

tﬁat the soil loss is greatest during the initial period of
trampling, between July 1978 to September 1978. During
this pefiod 20,000 sq. cms of soil was eroded as combaredv
with only 650 sq. cm2 between September and November.

The period July.to_Septémber coincided with the highest
rainfall months-of,the year énd:the_lowestvtrampling
pressuies;_ It may be notedvthat vegetative cover was
still intact 6ver most of the areé andJQ;;;ﬁonly showing

the first signs of deterioration - discolouration and the



TABLE 5.3
AMOUNT 'OF SOIL LOSS (SQ CMS) AT THE EROSION MONITORING STATIONS
’ o ' . OVER THE PERIOD JULY 1978 TO APRIL 1979

Erosion Moniroring 14.7.78 9.9.78 11.11.78  6.2.79 24.4.79

Stations

SLPE 4 59030 " 61495 62297 65385 65272
GENTLE s g2042 | 63007 62905 64375 65110
0-4° 7 40075 41292 41875 45115 45145
8 71125 71717 71535 72525 72305

9 57902 57087 60277 | 63350 66115

11 55010 s9667 59802 62470 62972

12 54602 55187 . 55627, o 56680 S 59060

13 53505 | 56552 56382 | 56950 57930

SLOPE 1 +33215 64095 64535 © 64095 66577
STEEP | 2 20715 59255 60187 61782 62400
5-15° 3 . 40940 57457 58210 60140 61400
6 58832 64037 64562 66307 66225

10 53005 60215 | 60902 63017 63430

€LI
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Fig. 5.4

MEAN ‘AREA OF SOIL LOSS ON GENTLE AND STEEP SLOPES

AT RONNEY CREEK, FROM THE PERIOD JULY 1978 TC APRIL 1979

Amount of soil loss X104 sq_cm2

Steep slopes.

Gentle slopes
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flattening of fronds. The soil loss after September
was at a steadier rate of 3000 cm2 over a period of 9

months, during which 6,000 people walked over the track.

The erosion rate on the level sites was gradual,

’resulting in a loss of 5000 cm2 of soil over the survey
period. The pattern of soil loss appears to be step-
like. The removal’ of plant cover and the disintegration

of the soil structure associated with thé early periods of
trampiing resulqggin an initial fapid raté of soil loss.
With increasing traffic, the bare soil goes through periods
of compaction during which the infiltration rate decreases
and the amount of run-off increases. Additional foot
traffic increases the sheér stress of surface run-off, and
when this!exceeds the resistance of the sbil, erosion occurs.
This cyclic prdcess is then repeated with increasing-foot,b

traffic.

5.6  TRACK WIDTH

Thé@iﬁths_of'tracks in the Kitchen Hut and Ronney
Creek area weré ﬁéﬁitored three times - June 1978, before
~and éfter‘the peak walkihg season - November - and the
follbwing May respectively. Concurrently, the trampling
popﬁlation through these'areas was also monitored initially
through field cpuhts and registration books and from Nov-
ember with the use of a pressure sénsitive pedestrian
vcounter._ Figs. 5.5 and 5.6 depict the variation in track

widths in the two areas as well as indicating the cumulative



Fig. 5.5 |
RELATIONSHIP BETWEEN TRACK WIDTE AND TRAMPLING
§
PRESSURE (POPULATION INTENSITY) AT KITCHEN HUT

OVER A PERIOD OF ONE YEAR

—-——-— track width

— 'population intentisy'

Fig. 5. 6
RELATIONSHIP BETWEEN TRACK WIDTH AND TRAMPLING
~ PRESSURE (PQPULATION INTENSITY) AT RONNEY CREEK

‘OVER ‘A PERIOD  OF ONE YEAR

--—- track width . -

— ‘population intensity
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walking population through the same period.

Even though the Kitchen Hut track had half as
many &alkers as the Cradle Valley track between June and
November, both had attained similar widths. With increas-
ing pressure the Kitchen Hut.track deteriorated at a rapid
rate in comparison with the Ronney Creek, even though the
latter experiehced a higher trampling préssure.’ The
track width at Kitchen Hut more than doﬁbled during the
peak season from 0.96 m to 2.2 m, whilst the trail at
Ronney Creek increased from 0.98 m to 1.24 m. This
difference may be the result of var&ing moisture contents
of the soils of the two areas; the higher the moisture

level, the wider the track.

5.7 BULK DENSITY

Bulk density measurements were obtained from a
number of microenvironments representatiﬁé of the various
stages of track erosion, namely from tracks with peat,

. mineral_soil and rock fragment surfaces; As a bench mark,
readingé were also obtained from undisturbed sites. Un-
like other studies (Chappellet al 1971, Liddle and Grieg
1975, Beamish 1977) where meaéureﬁents were obtained from
tracks subjected to predetermined traffic levels, the bulk
density measurements in this inVestigation were obtained
from enciosed, traffic freef tracks. | The tracks in the
Kitchen Hut ahd Ronney Creek aréas, had not been subjected

to trampling pressures for one year, whilst those at



Fig. 5.7
BULK DENSITY VARIATION ON THE DIFFERENT

TRACK SURFACES AT KITCHEN HUT, RONNEY CREEK AND WALDHEIM

©® mean, — standard deviafion, ... Trange
. UD : undisturbed'soils
P peat soil surface
S : mineral soil surface
R

rock fragments surface
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Waldheim were devoid of traffic for 4 years. The assump-
tion was that the various stages of track erosion were
a surrogate measure of the impact of increasing traffic

intensities.

Analysis of the data indicates that the bulk

density values increased under the tracks by 0.62 gcm_3

3

in the Kitchen Hut area, 1.08 gem™ Y in the Ronney»Creek

3 at Waldheim, when compared to the

area, and 0.91 gcm~
SUrrounding undisturbed sdils'(Fig; 5.7). The mean bulk
density under tracks with mineral soil surfaces were 0.26

gcm"s, 0.75 gcm'3 3

and 0.53 gcm_ greater than the adjacent
natural vegetation at Kitchen Hut, Ronney Creek and Wald-

heim respectively.

It is épparent therefore, that the increase in
bulk density is related to the increase in traffic levels.
Further the épatial variation in bulk densities may be
attributed to the difference in the soil properties betweenk-
the three,experimental sites,“ For instance, the differ-

- ential in’buik density readings between the peat and mineral
soil track surfaces were more brbnouncéd'in the subalpine
Waldheim and Ronney Creek areas as compared to the aipine
area._‘ This could perhaps be attr;buted to the higher

' mineral'éontent of thé humic peat and the higher clay con-
tent of_the subalpine soils. Similarly, the variation in

the particle sizes of quartzitid rock fragments and the

glacial till and schists rock particles may explain . the
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difference between the bulk density readings between the
»élpine and subalpine areas eroded track surfaces. The
results also show that compaction is still evident even

after four years.

The following factors may also have an effect on

the bulk density measurements:

(i) Seasons: Soil bulk densityvand eoil compaction
tends to increase in spring.and become lower as
AAthe season pfogressed and soils dried (Weaver et
~al, 1979).

(ii) Temperature: Microclimate factors exert considerable
influence on bare track soil and its susceptibility
to compaction. As soil temperafures closely follow

"~ radiation conditions, variations in soil compaction
may»be pfoduced by soils being subjected to consider-
able temperature fluctuations. ”‘Frequent freeze-
flow cycles may partially'neutralize soil compaction.

(iii) Soils: Previous research-eoncentrated on determining
bulk density in chalk soils (Chappell et al 1971) or
sands or sandy loams (Lutz 1945L'Lidd1e and Greig-
Smith 1975). Increases in bulk density of up to
0.33,gcm'_3 were measured by Chappell et al, 1971).

" Clayey soils, in particular, tend to react to com-

uvpaetiOQ in a complicafed manner.

(iv)veTr?ffic: Liddle and Greig-Smith (1975) concluded

' that soil bulk density was directly related to the

amount of traffic, when this occurs over a short
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period- of time. Bulk density has a straight line
relationship with the logarithm of the number of

trampers.

5.8 DISCUSSION

Analysis of the results.indicats fhat visitor
'impact:exerts a differential'effect on the three.vegétation
.commuﬁities studied.> Some plant species,were eliminated
or decreased whilst the more resistant bhés took the oppor-
tunity of a change in the microenvironment to colonize new
- niches, thus creating qualitative as well as quantitative

changes in plant communities subjected to visitor pressures.

.'The overwhelming majority of the literature on the
impact of trampling has been concentrated on the vulner-

ability of flora and soils.

Few have studied the constitufion of the walker's 
gait aﬁd.the relationships between the impact of the
differenf step formations and the morphological character-
istics of plant species. With the exception of Holmes (1979) -
and Quinn et azi(léso), little or no research has been
cited on this particular aspect of trampling. ‘Holmes
(op cit) identified the follbwing'variations in the standard
‘gait (Fig. 5.8).

"1l. Shearing:- occufs during the swinging

phase in the standard gait, wherein
the front edge of the boot and to a
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certain extent the sole abrades or clips
off any foliage above 3 cms off the ground.

. Leaf blades, stems and flowers are usually
affected by this action.

2. Crushing:- the most destructive form of
gait imrpacts. It occurs when the body's
full weight is applied directly downwards
on to the vegetation. Plants are flattened,
flowers and fruits are crushed and if they
possess brittle leaves or woody stems, these
- are broken. v

3. Digging or Gouging:- occurs when the front
~eénd or the heel of the boot spears into the
ground, which leads to a rapid loosening of
soils around and beneath plants, in partic-
ular those on slopes.

4. Grinding:- where the foot undergoes a
‘twisting motion, a position normally assoc-
iated with a sharp turn. The impact is
greatest when carried out from a standstill
position, where the combined effort of the
crushing and grinding forces would cause
significant defoliation. :

5. Ripping:- is associated with‘the downward
motion along a slope, where quite often the
-grip of the boots is insufficient to provide

stability. Pressure is, therefore, exerted
by the heel to cut into the surface to attain
a stable and comfortable footing. This form

of motion is uncommon on flat terrain."

It is éuggesteditherefore, that in order to obtain
a comprehensive,understanding of the impact of t&ampling,
it is important,to consider nof only the environmental
variables and\the morphological characferistics of plant

species but also the motions of the walkers boots.

: The_mat—formers and shrubs suffered the largest
percentage loss of_the overlapping cover in the alpine
zone. The physiological formation of the cushion plants

- made them particularly attractive to the average walker
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-Fig. 5.8

EFFECTS OF GAIT ON VEGETATION (AFTER HOLMES 1979)
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who very often used them as stepping stones'acroés the
surrounding damp areas. Additionally, even though their
morphological characteristics may be well adapted to the
prevailing climatic conditions (Sutton 1929), they are
inadequate to cope with direct forces exerted upon by
walkers. The high moisture content of the bolsters and
the brittie nature of fhéir leaves maké them particularly
'susceptible to the crushing and grindihg effect of the
walking boots. = Likewise, the dominant shrub in the
alpine area, with tall, erect woody stems is vﬁlnerable
to the shearing forces of the walkers' éait as well as
the crushing éffects when the immediate surrounding areas

attain quagmire status. -

The éhbrter staturé of the rhizomatous monocoty-
ledqns like Empodisma minus rendered them vulnerable to
.the shearing forces of the boots. Fiéld observations
showedvthat their slender, narrow branches were initially
trimmed off and with increasing traffic their weak basal

‘meristems were gouged out.

The durability Qf the soft-leaved forbs and the
erect rosette planfs was minimal, With Hierochloe fraseri
and Mitrascmé archeri being eliminated within the first
sea§on,'wpilst Erigerdn pappachfoMa and Gentianella diemen-

- sis had their individual cover reduced by more than 90%.

The most durable plant form was the tussock.

Thicker cuticled 1eaves,tough basal meristem and densely
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bunched leaves may increase their resilience.

‘The susceptibility-éf plant spécies in the alpine
ehvironmént,of Cradle Plateau_cqnéurs with field resulfs
byvofher reseérchers. Cole (1979), Holmes (1979), ﬁart—
ley (1976); Willard & Marr (1971), suggested that woody
shrubs, erect forbs and mat-formers were the most suscept-
ible to trampling, whilst tussocks displayed strong resis-

tance to trampling pressures.

- The physical characteristics of the subalpine
track - its flat topography and low soil mois¥Ure content,
reSoid iR a the shearing motionbhiidgthe major walking consti-

'tution; followed by crushing.

- The response of the dominant subalpine species,
Gleichenia dicarpa and Empodisma minus, to trampling
pressures differed to that of the alpine.vegetation.
Whilst thevalpine plants were broken and crushed and ]
finally gouged, fhe subalpinevvegetation_initially exper-
ienced a period Qf_discolouration-and_flattening mainly
due to the destruction of the phbtosynthetiC'tissues by
the shearing motions of the walkers' boéts. This is

pment

followed by their eventual displacement and'ﬂuﬁﬁéégié

of bare areas on the track.

Rubus gunnianus was the only rosette species which

increased its cover. Being closé-to and spreading along
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the grbund, it &as not subjected to the shearing forces
associated with the walkers' gait. These seedlings were
- noticédfcolonizing the:bare soils on track shoulders,
sites relatively free from competition ffom tufted herbs

and grasses.

in_terms of absolute-cover.in'bbth the alpine and

subalpihe'vegetative types, shrubs, mat-formers and forbs
were the most susceptlble to trampllng, followed by
rhizomatous monocotyledons. 0nthe other hand, in terms
Of'relative cover, -the percéntage loss in overlappiﬁg
cover waé alSOVSignificant amongst the forbs in the alpine
area and the shrubs. in the subalpihe zone. Rosettes and
tussocké displayed-stronger.resistance to trampling respect-

ively.» In short, the trampling resisténce of any meadow
i'vegetatlon in 1ncrea§fg§r£zglstance would be shrubs and,
mat»formers, forbs,_rhizomatous monocotyledons, rosettes

‘and tussocks.

~Constraints of time and labour, prevented_any

v accurafelmeésureménts of soil-eroéion in the alpine zone.
Thevréédlts obtained from the Ronney Creek area, have
indicated that in relation to soil loss on slopes, the
¢ritida1 limit is attained_during the initial periods of
tramplihg, well before the Visibie signs of vegetation
bdeterioration occur. The toe ard heel gouging loosens
and removes soft soil around and beneath plants. Co-

incidentally, th1s initial perlod was also associated w1th
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‘the hlgh ralnfall months, and consequently the /77

——

;movement of waterg;ﬁg;;iusdown the slope accentuates soil

-

erosion. Quinn'et al (1980) in a laboratory study of the
mechanlcs of 3011 erosion involving measurements of soil
,1oss and run- off .showed that so11 loss increased w1th
slope in part1cu1ar slopes between 5 and 20° They found
that the rate of_3011 erosion increased with increasing
soil moisture content and the breakdown of soil occurs
‘whilst_thé wear of vegetation was stlll.in progress and
*not_as previously thought, after the removal of the vege-
tative cover. On the level s1tes soil -erosion followed

a step—like 'pattern ;, of an lnltlal period of soil loss,
-compaction and then further soil loss. The major gait
:pressureS-exerted on these sites were shearing and crushing.
Analysis of track widths showed that on areas of higher -
elevation, where rainfall and the soil moisture content
are higher, the tracks have e lower threshold level when
compared with tracks as relatively dry sites. These

| those ofi
results concurred with Weaver et al (1979) who stated
that tracks through soils of high moisture content were

more vulnerable to trampllng than tracks through drier

areas.

As a corollary to the studies on vegetation
resilience, the monltorlng of natural recovery rates of
‘with]
plant spe01es prov1des land. managers a w1der perspective

of the impact of v1s1tors on natural ecosystems within

the park.
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Two plaht types, the rhizomatous monocotyledons
‘and fuéséhks,_exhibited prolific recovery fates;?*fjs?he
latfeq;@é?e;fhe more dominant in the less fertile environ-
ments whiist'the formeﬁwézggthe dominant colonizers in the
- probably more'nutrient rich environments close to Waldheim.
The'major ubiquitéus colonizing rhizomatéus monocofyledoné
were Seirpus aucklandicus and Empodisma minus. thth
specieé were successful at Kitchen Hut, with S. aucklandicus

- being more successful at Ronney creek.

The tﬁssocks species variéd from site to site with
Carpha alpind and Microlaena tasmanica being dominant in
the»alpihé zone, M..tasmanicd, Poa énd_Lepidosperma fiZi—
forme in Ronngy Creek and Poa, Danthonia pauciflora and M.

tasmanica.being prolific on the Waldheim sites.

Field observations and the experimental data have

highlighted a number of trends in the recolonization process.

(1) It is appafent that although adequate germination
does occur, seedling survival is 'a critical factor .
-Protection from winds and frosts seems critical for
fSﬁrvival. |

(ii) The_recolonizétion of erdded areas by native species
| is avslow process. |
(iii) . Regeneration in the middle of most paths is non-
‘existant. If regeneratioh.does occur, it is by
.'Qegetative regrowth, the common species being

Empodisma minus on mineral soils and Seirpus
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aécklandiéus'on peat.
(iv) 'Plantsvregenerate on stable micfoeﬁ&ironmenté,
| which in most cases, are along the track edge'or
on the track shoulder. In the harsher alpine
environments the track shoulder{ unless well pro-
Atected, is colonized by tussock}and fhizomatous
species.
(v)  There is a high densityvof seedlings on the wind-
_ :ward side of the tracklas'compared to the leeward
: side. Seedling regeneration occurs on sites
-.aiready colonized and stabiiised by moss, or on
VpoéketS'of soils trapped behind and between rock
Vfragments close to the track.
(vi) The most effective mode of reproduction in areas
| of high environmenfalvand climatic stresses is
. vegetative, where the extensive fibrous and rhizo-
matous root system gives the plants soil-binding |

characteristics.

: The ability of rhizomatous species.to regenerate
effectively, partially compensates their lower tolerance
to trampling pressures. This could a1s¢ be attributed
to thé amoﬁnt of carbohydrates stored in.their roots and

i rh{ZOmESdi The péttern of the carbohydrate cycle in

— .

alpiné‘and subalpine.plant§ has ‘been described by Billing
(1974),, The stored carbohydrates are utilized in early
spring for the growth of new shoots. By the end of the

growing season, photoSynthesis replenishes the carbohydrate



190

reserves and by the onset of dormancy, the underground

carbohydrates are back to high levels.

Trampling initially destroys the aerial portions

- of the plant,_and-therefore lowers its ability to replenish
its carbohydrate reserves;for_the overwintering period and
the Qonsecuti?é'growth season. This decrease in carbo-
hydrate level results in smalier plants and eventual death,
‘although the rhizome system provides a regenerative buffer

until complete depletion occurs.

Soil compaction increases bulk density and so
decreases the berceﬂtage of soil moisture (Hartley 1976).
This decrease in soil moisture content results in the
"simultaneouS decrease in the amount of pore space between
soil pafticles; hence reduéing the void volume and the
volume of.nonfcabillary water. As a consequence, anaer-
obic conditioﬁéniievail, and these have the secondary
effect of diminishing root growth. Further, Leonard andl
Plumley (1979) suggested that the removal of the surface
organicimatter and humus preceding the exposure of the
minerél éoii sﬁrface_by the forces of erosion creates a
nutrient deficient environment adversely affecting the
,vegetatioh'that can be sustained by the surface. Anaer-
obic conditions and a relative lack of nutrients may
perhapé explain the lower seedling:regeneration on mineral
soilvand'rock fragments. '-The'peaty soils with their lower

bulk dénSities, and probably higher moisture and nutrienf
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availability might be more congenial for species regener-
ation. - ThiS'is suggested by the results obtained in the

! . .
Ronney Creek and Waldheim areas.

In the alpine zones, however, species regeneration
showed.a'prefefenCe fortthe mineral soil subsurface. Its
bbulk density was lower by a factor of two when compared
with that.of the. subalpine mineral soil Subsurfaces. In
addition to being 1ess compact, thevhigher rainfall and
" field capacity of the silty loam soils may contribute
towgrdé éstablishment of an~enVirohment‘conducive for
species }égenefétion. The lack of stabiiity and the con-
tinuous erosion and deposition of peaty soils in the albine

area may explain the lower seedling densities on these

soils.

-In summary, it is apparent that trampling changes
the strﬁcture of the plant community within the zones of
disturbance. Rhizomatous monocotyledons and tussocks'
become dominant in the alpine communities previously
dominated by mat-formers and shrubs,vand in the subalpine
;communities they displace the forbs. In the alpine zone,
the recoionization of the mineral soil subsurface repres-
ents,the.firSt phaée of reconstituting fhe vitally import-
gnt organic and humus 1ayers; Willard and Marr (1971)
in a similar study concluded that the estimated recovery
time for damaged alpine areas to climax conditioné‘could

be between 700 to 1000 years.  Insufficient data were
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gained from this stUdy_to estimate recoVery times for the
three monitored ecoSystems. -However, the results do
indicate that recovery is much slower from the alpine eco-
system than the two subalpine ecosystems, and suggest that
the Waldheim grassland may recover more quickly than the

| which dominate

sedges, ferns and rushes °~ ~ i communities in the

Ronney Creek area.
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CHAPTER VI =

"ASPECTS OF RECREATIONAL MANAGEMENT

The common goal in the management of moét national
parks is to devise meané of ensuring high quality recre-
ational experiences, while avoiding the degradation of
' naturalfecosystems. 'In other words, park managers address
  thémse1vés to resolving two.ofteh conflicting aims: maxim-
izing recreational enjoyment and minimizing recreational
impact.' Excépt, prerhaps .in the 1owest range of user in-
'tensity, these aims are achievéd through:thebmanagement

of visitor behaviour.

 Two visitor management strategies can be recog-
nised. The first strategy is regulatofy. . Regulatory
park management.(Bury and Fish 1980) involves the exertion
of a high degree of control over visitor behaviour,

including:

(i) policy enforcement such as fines;
~(ii) =zonation;
(iii) restrictions on usevintensity such as limitations

on numbers, parfy sizes and length of stay}

The second strategy employs indirect or manipul-
ative téchniques with emphasis on mbdifying behaviour
through the use of subtle methods and the distribution‘of
 informétion about appropriate visitor behavioﬁr and the'

naturaltfeatures of the park. | Thus, although visitor
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' behaviour is modified, some degree of personal freedom is

maintained. Manipulatory options include:

(1) physical alterafions such as thé:restoration of
tracks and the improVement of fécilities and access;
(ii)  ihformation facilities to encourage appreciation of
natural environments, with the use of éudio visual
_aids,.education on thé minimum impact concept;
(iii) eligibility requirements such as entrance and track

fees (Bury and Fish op ecit).

" The literéture éuggesté that managers bf Natiohal
Pafks-arevqf the opinion that manipulation of beha?iour is
more effective than regulation and enforcement. (Bury
and Fish, 1980; Stankey et al, 1979; Lime and Lucas, 1979;

Bradley;31979). Nevertheless, in a few cases, they felt

that direct regulatory measures were necessary td attain

preservation and conservation objectives.

Visitor reacfion:to a number oi Management issues
raised.in the‘queétionnairg survey,.indicétes that there
was condifionallsupport fér some regulatory measure, such
as limiting fhe size of parties ahd closure of damaged
campsiteé_or‘tracks.“ The méjority qu?géggﬁdéﬁxgéwere,
however, opposed to limiting the numbers of Qiéitofs to

the National Park.

There was also overwhélming'support for manipu-

lative techniques such as the use of one's own cooking
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fuels, rémoval of litter from the park, wooden walkways and

marked tracks and nature trails.

This chapter discusses management issues highlighted
in the preceding assessment and.evaluation of the existing
park environment and visitor activities. Strategy options\
are.examined and appropriate management and administrative

measures suggested.

6Q1"PARK,ZONES

The concept of zonation is recégnised to be the
basis of 1and uée planning apd management'(Stankey.et al,
‘1978; Brbwn'& Yapp, 1979). It is an operational concépt
encompassing administrative and develqpmehtal,control with
the aim'pf échieviﬁg optimum use whilst-recogﬁising the

goals and limitations of the park philosophy.

This‘enables the formation 6flbroad policy guide-
lines:for each zone and therefore éffords a continuum of
managemént options as weli as ensuring cohtinuity'in the
implementation of management strategies. in spite of

changes in park administration.

- The draft management plan (NPWS 1977) although
now officially withdrawn, suggests the following as likely

zones : -

(i) Wilderness;



Fig. 6.1
PROPOSED ZONES FOR THE CRADLE MT. - LAKE ST. CLAIR

NATIONAL PARK
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FIG 6.1
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; (ii) Primitive Recreation (encompassing the Overland
V track corridor);

(iii)  Natura1 Environment;

(iv) ‘Developed_(Visitor Service Zone);‘

The distribution of these zonés is shown in Fig,
6.1. Thévwilderness'Zone is characterized by the absence
‘of any formed facility apnrt from unmarked tracks and
camping éréas; vThe Primitivé'Recreation Zone encompasses
_thé major track corridors witnin the péfk, and is charac-
terized by the provision of limited camping facilities,
shelter nuts, pot-belly stoves, pit toilets and marked

trails;n

The Natural Environment Zone forms a buffer
between the primitive and wiiderness areas and the de?e%oped
zone. A high'§tandard.of track design may be necessary in
this‘zone to ac00mmcdate higher'tfampling pressures;
Pubiic sheiter huts and_intefpretative signs located at

vantage points are also desirable.

The developed zone contains the visitor service
: : : :
areas with vehicular access, picnic and day use facilities,

chalets and camping_grounds'and information centres.
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6.2 TRACK PROBLEM

- The visitor'end the track surveys heve‘identified '
that the poor stete of tracks is a major problem area for
park management . 67 percent of visitors were dissatisfied
'w1th the track condltlons and 29% ‘of tracks were assessed |
- as being badly damaged It 1s_elso apparent that only a

small perCentage»of visitors travel off the tracks and

- then usually for short distances.

This,dependence on tracks as a means of travel
implies that the track system can be an important tool for
‘directing use patternS'and_influencing the kind of exper-

iences visitors receive.

Unfortuhately, few tfacks were constructed with
the expectation ofleuch high recreational use levels.
Track surveys, field experimente and observations suggest .
-that the physical carfying capacity of most tracks has
been eXceeded The f0110w1ng optlons are avallable to

cope w1th the problem

" Option i:'Reduce visitor use to the physical-carrying.

capacity of tracks.

If thls strategy is adopted, visitor numbers to
the park would need to be drastlcally reduced. This option
would be totally unacceptable to the pub11c and the pollt—

ical ramlflcatlons would be severe
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Option 2: Rotation of tracks.

- Field experiments have shown that vegetation is
destroyéd quibkiy and that the recovery of damaged vege-
tatioh éhd the fecolonization.of eroded frack surfaces is
slowA(Section 5.4); vFurthermdre the data on soil erosion
in theAsubalpine.plbts have shown that soil 1stes peak

~in the initial trampling period. | A similar study in
Canada; cOnciuded that 90% of the damage'to'tracks and
campsites_occurs during the first twovyears of use (Lesson
1979).' "The implemehtationvof'this strategy wouid there-
fore result in damaged and overused areas spreading all

over the park.

Option 3: Construction and design of tracks to cope with

- visitors.

This appéars to be the only feasible 6ption;

The rehabilitation techniques used need to be defined and
evaluated in:a éystématic manner. Thus, it is suggested
vthat a~tfack classification‘based upoﬁ fhe zones described
earlier’be adbpted. In the formulation of a track clas-
’ sificAﬁion system; it would be desirable to consider the
fblipﬁing.faCtors:—

(a)  user ihtehéify

(b) .proximity.to deveioped.zones

(é)' viSitor comfort

(d)v.sensitiv;ty ofvthé physical environment

(e) financial implications.
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Fpr each class and for the differing environments
within ééch_clasé, the moSt appropriéte and economical
methods for track repair and construction differ. Accord-
ingly,-the\aVaiiable méthods are discussed and in Appendix- 8
>thevﬁost &iable méthod is detailed for each section of track

system‘in‘the park.

6.2.1 Track‘Classification'systém

A track classification syétem proposed for this

park is as follows:

ClasS I: High density use over short.distances, partic—
'ularly:to scenic_vantage points.- within the
developed.zohe, and close to car parks and>day
use areas._"Tracks of low gradés and of a,high
standard of construction and maintenance..

" Visitor comfort is important. Maximum width
2.5 metres.

'Examples: Cradle Valley: Dove Lake car park area
to'boatshed and Suicide Rock; around Waldheim_and
'insdaY—use_areasr ~ Cynthia Bay: track to Waters-

B vmeet.? '

Ciass IIi Haif—day and day walks into the Natural Environ-

ment Zone. Ldnger lengthis than Class I with
- routes incfeasing in gradient.: Incorporéting
Vresting pléces, information signs and plaques.-
Track standardé between Ciass Ivand I1I.

Mechanicaljaids*may‘he used in track construction.



Maximum width 1.5 metres. _

Examples: Daywalks in Cradleralley and Cynthia
Bay. |

Class III:Longer tramping routes dissecting the ''back-
| country'". Steeper gradients, widths not exceed-

ihg 1 metre. Tracks with simple but effective
construction, preferably with "local'" material.
Routes incorpérate huts, campsites, pit toilets.

| Linear formation of tracks where nature conser-
vation is of higher priority than visitor comfort.
Example: Tracks through the Primitive Recreation
zone.

Class IV: Open range country and wilderness area, With no
marked tracks or track construction. Areas
with pristine features. with absence of any for-
‘malised camping facilities;

Examples: Labyrinth, the Guardians, Ducane

Range, Traveller Range, Mount Pelion area.

' 6.2.2 Track Construction Technigues

Duckboards, although cénsidered by some to be
aestheticaliy‘unpleasant, arexﬁseful'fdr traversing over
marshy ahd‘waterlogged areas, in partiCular hummock sedge-
land (Plate 6.1). Experience has shown that the shearing.
strength of the treaféd radiata.pine crossboards is weak,
and annual‘maintenancé_islneéeséaryu It has been calcu-
lated thaf the cost of installation of duckboards in the
park, including labour costs; varies-frbm $20 per metre to

$30 pef'metre.



Plate 6.1 : Duckboard crossing over button grass plains

near Crater Creek.

Plate 6.2 : Recently laid corduroy at Frog Flats.
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Plate 6.1

Plate 6.2
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Corduroy has proven most successful in track
rehabilitation.- The corduroy is deriVed»from local timber
.standé,. This minimizes transport costs. Where sections _
~ are slippery; wire.mesh is installed on the cordufoyv
'surféce;v The major cost assbéiated with this fechnique
is labour,'and total costs vary betweenv$8 and $l1per
mefre. Corduroy is aesthetically pleasant, requires
little maintenance, and moreover, is adaptable to almost‘
all vegétation types. However, it does hot provide the

comfort of duckboérds, bitumen'or gravel (Plate 6.2).

The gravelling technique was first pioneered in
this state in 1979, along sections of the Horses Traék
towardsAthe Scout Hut close to Waldheim. This track
- suffered from severe gully erosion, with tracks up to

two metres deep.

Prior tQ‘gravelling the erection of stabiliZatiOn
barriers across the track width and the construction of
cross-drains is desirable. In the case of the Horses
Track['gravel.was transported by helicopter in 44 gallon
drums (P1ate 6.3 a;b;cj.-However,_in sites close to formed
access, the use 6f motorized wheelbarrows would suffice.

A mixtgfe of stones, gravel and clay preferably in a 25%:
50%:25% proportion respectively is deéirable. This'mixfure
ndtvqnlyvimparfs'stability.to the material and resistance

to trampling but also allows séepage through the track material

This methed is quick, efficient, requires very little



_ P1afesu6.3

(a)

(b)

| (c)

Helicopters transporting gravel in
44 gallon drums to a deeply eroded

track section along the Horses Track.

Cross barriers installed prior to

gravelling_to prevent downward movemenf'

' of-théAgravel.

The track after gravelling.
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Plate 6.3a Plate 6.3b

™~

oV

Plate 6.3cC
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.maintenance and is aeéthétically~acceptab1e. The major
cbsts‘afe associated with the hire of fhe helicopter.

‘It' cost approximatély $45 to $50 péf mefre to gravel the
Horse Track although labour costs were lower in comparison

f_with'the othef téchniques._

Another alternative is the use of rafts, which
are miniature versions of duckboards. Tﬁese are assembled
~at the Workshopwand transported to the required sites and
can be remoVedthenvnecessary:' Bitumen surfacing is
“SUggestedeor thé'high use areas close to the develdped
~ zones, whére viSitor comfort'is.of high priority. This
Amethod-wbuld require littlé or no méintenance, and would
provide_access.for.visitors>6f 511 age groupsjand abilities
to vantage points close to vehicle access;l‘ An estimate
of costs associated with this technique is $10 per sq;

metre.

In all cases, drainage is critical in controlling
trail damage. The use of watérlbars, culverts, sloping
track surfaces, batters and coffer_dams would assist in

diverting water away from the track.

| Based)on the'cost of the teéhnidues described
above, it is,estimafed that at 1979 prices, it would cost
the'National Parks and'WildlifeiService a sum of $700,000
to'rehabilitate its track to a ievel where damage to the
environment was.prevéﬁted and'afmodicum_of comfort was

provided in the areas close to vehicle access.
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: Priorities for reconstruction can be guaged from
the résults éf'fhé track surve§}= It is evident that the
'v.majority of the badly eroded tracké are located in the

,_northern,sectioh éfuthe park_(Fig. 4.3).l These tracks
?Wére étrong1y associated with the treeléss»communities -
sedgelandé andithé'fragile alpine heath, and were charac-
terized by their poor drainage qualities and/or their low
resistahde fo trampling pressureé. It was further evidenf
that all these tracks had exceeded their threshold levels
and were in fact expanding rapidly (Fig. 5f7). It is_
suggestgd, therefore{ thaﬁ these areas be given high

: ﬁriority_in thé_works programme. - The sections requiring
urgenf,attehtion'include the tracks on the Cradle Plateau,
tracks on the Pine Forest Moor area ahdjthose in the

vicinity'of Waterfall Valley and Cirque Huts.

In a number of areas, it may be desirable to
realign short sections of tracks in environments less sus-

ceptible to damége.

6.2.3 Track Relocation

In a number of instances, for reasons of public
Safety; economy, improved scenic vistas, and impact control,
it would be desirable to relocate sections of the overland

and other walking';railsw»' For example:.

(i)  the track from the Scott-Kilvert Hut to Cradle

Cirque;’



Fig. 6.2
PROPOSED TRACK LOCATION FROM LAKE RODWAY

TO THE WATERFALL VALLEY HUT

Fig. 6.3
' PROFILES OF THE TRACK RELOCATION OPTIONS

FROM LAKE RODWAY TO WATERFALL VALLEY HUT

L
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Figure 62 : -
PROPOSED TRACK RELOCATION —

Lake Rodway - Waterfall Valley

SCALE — 1:25000
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Figure 6-3

PROFILE - PROPOSED TRACK RELOCATION -
Lake Rodway - Waterfall \alley

EXISTING TRACK

802

\%» 1100
N A :
WATERFALL ).- [
VALLEY H r
HUT L 1000
L 900 M. ASL.
EXISTING TRACKS ’ ’ ) 'HORIZONTAL  SCALE 1 25000
_——— PROPOSED TRACKS VERTICAL  SCALE I 5000

T TRACK JUNCTION

Cc2 CREEK N© 2



209

(ii) the track from Cradle Cirque to Waterfall Valley
.Hut;
(iii) eections of track from Cirque Hﬁt'to Windermere
Hﬁt;
| (iv) the,tfack through Pine Forest Moor ;

(v) the Pine:Valley track.

The proposed routes (i) and (11) are shown in
‘Figure 6.2 and 6 3 together with cross-sectional profiles
of both the existing and proposed locations. In the case
of the,reute to.Cradle Cirque from Scott Kilvert Hut, two
optione are suggested. The first is a high level scenic
track thaf brings into view the valley dissected by Har-
netts Rivulet and.é number of magnificent waterfalls, a11.
of which were-pfeviously beyond the.view.range of the Over-
vland Track. Furfher, the proﬁosed track location is within
a reasonable dlstance from the summlt of Mount Emmet. In
’cemparlson'to the second optlon, the low-level sheltered
traCk,‘the high level seenic track is exposed to the
prevailing winds. To summarize, the-proposed_route to
Cradle.Cirque alfhdugh marginally 1onger, affords walkers
new scenic vistas,,better.grade (1:8 as'eompared to 1:3 of
the old track),vimproved track condition, as the vegetation
types.arejless'susceptible to_trampling damage, and protec-
tiqn from.the pfevailing:winds wheh.desired.

Similarly; the proposed track from Cradle Cirque

to the:Waterfali-Valley,Hut is located through open wood-



Fig. 6.4a

PROPOSED RELOCATION OF TRACK ACROSS PINE FOREST MOOR

Fig. 6.4Db

- PROFILE OF THE PROPOSED LOCATION ACROSS PINE FOREST MOOR
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lands and rainforests, all of which have higher threshold
levels that the vegetation in which the present track is
located. This track is also well protected from the cold

-south-westerlies.

The track from Cirque Hut to Windermere, could be
relocated on the parallel ridgelines above the poorly

drained heath and hummock sedgeland communities.

The track to the Forth Lookouﬁ'could be extended
thfough and albng the eastefn edge of‘the patch of open
woodland:and_on to the o0ld Innes Track; before traversing
the slgping.tefrain.abovebpelion'Creek to the present
campsite.area (Fig.6.4a,b). Sections of the track across
the hummock sedgelands couldvbe corduroyed and because of
thé natﬁral slope, drainage is ﬁot a serious problem.

The relqcated track would provide improved shelter ffom

.the prevailing winds and additional views of the Forth

Valley.

- Finally, it might be desirable to close the track
across the-Vélley to Pine Valley Hut. This track is poorly
drained, and,Wouid requite extensive upgrading. The

adjacéht.Forest frack, on the dther haﬁd; is well drained
and has a higher»cérrying capacity. 'In addition to the
.closure of the Valley Track, it ié suggested that the
bridge across.the Cephissus Creek be redesigned and up-

graded, to ensure visitor safety during flood periods.
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6.2.4 Néw Tracks

- Discussions with the overland bushwalkers and
i analysis df comments in the questiénnaife‘sufvey, havé
. indicated that there is ah overall satisfaction with the
"number of tracks ih the wilderness and primitive zones in

the park.

There are, however, some good reasons for expand-
ing thé t?ack network in the Natural Ehvi;onment Zone.
For exémple, a low-level circuit of Dove’Lake incorpor-
ating the Truganini Track and sections_of fhe Ballroom
Forest;track, would provide a roupd trip in éhe}tered

: conditﬂohs. This lake circuit would be further advan-

tageouﬁ in diverting trampling pressure'off the fragile

high altitude areas.

' 6.2.5 Revegetation

Analysis of visitor statisticé has shown that the
peak visitation levels in January and February coincide
with_thé-short alpine and subalpine plahtvgrowing season
(Table;2.6). If the plant damage is during the‘early
.__springrperiod:récovery may-be_rapid. But after the plants
have aftéinedvseasonal maturify,'trampling damage retards
reCOVefy (Hartley 1976). Furthef as.the eariier investi-
.gatibn%-have shown, tramplingvhaS'déleterious effects on
the Sbiis. It was also evident that the relationship
betweeﬂ'frampling and loss of rplant cover was not neces-.

sarily.linear, with lower trampling intensities removing



TABLE 6.1

LIST OF THE DOMINANT COLONIZING PLANT SPECIES

IN THE ALPINE AND SUBALPINE AREAS,

IN THE CRADLE MOUNTAIN AREA

Alpine Zone

Subalpine Zone

Empodisma minus

Abrotanella scapigera

Carpha alpina
Seirpus aucklandicus
Poa gunnii 

Microlaena tasmanica

Scirpus aucklandicus
Poa gunnii .
Empodisma minus

Microlaena tasmanica

Hibbertia procumbens

Danthonia parvifolia

" Gleichenia dicarpa
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ll

more'covér per unit area than higher trampling levels.
Similar conclusions were also obtained—frbm the soil

erosion measurements.

The track survey identified thé width of tramp-
ling damdge through the park traék éorridors. If cess-
afion §f visit§r iﬁpact is achieved through the use of
the track.rehabilitation technidues deséribed eérlier,
the disturbed areas would begin é slowbreddvery towards
stability; Thevaverage‘énnual increasés,in'overlapping
cover in‘the1a1pine and subalpine zones in the Cradle
Valleyfarea were 1.2% and 7.8% respectively. Table 6.1
llistS'the dominant COlonizing species in'the alpine and
subalpine zones of the northefn section of the park.
Seirpus aucklandicus was thevaSt effective colonizer on
all poorly drained, peaty soils and would be the easiest
to’propagate and establish in both enVironments (Plate'6.4).
Hibbertia procumbens, on the other hand, forméd an effect-
ive éoionizer on mineral soil and rock fragment track

surfaces'in the subalpine areas (Plate 6.5)..

Because of the slow recoveryvprodess, it may be
desirable to introduce other manipulative techniques to
'accelerate the £écdlonization of eroded areas b§ native
- plant species; v'Bryant (1971) and Keane (1976) in their
assessment of problems of reVegetation in the subalpine
and élpiné‘aréas of the Snowy MduntainsAsuggested that the
i uée df:mulching and fertilizefs was'effective,in acéelerj

ating the rate of colonization by native ground species.



Plate 6.4 : Scirpus aucklandicus, Luzula sp. and Poa

colonization, in the Ronney Creek Area.

Plate 6.5 : Hibbertia procumbens re-colonizing in

the Ronney Creek area.
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Plate 6.4

Plate 6.5



6.3 ACCOMMODATION PROBLEM

6.3.1 Pr1m1t1ve Redreatlon Zone

Data reported earlier identified a number of
trends and issues related to the provision of accommodation
in_the primitive recreation zone of the park. These

include:-

(i) an overall.satisfaction with rhe number of huts
' Waldug the overland track; |
(i) fhe shelter hut areas are the focal point of use
andfimpact; |
(iii) Ea high proportion of walkers (28%) are solely
| .sdependent on huts for accommodatlon
(iv) 5w1th the exceptlon of. 1s01ated 1nc1dents with
| parties in excess of 40 persons, there was satis-
faction With the number of users_within the prim-
ditive recreation zone;
(v)"Only 11% of ualkers surveyed camped in areas out-

side the designated shelter zones.

F1e1d observatlons 1nd1cated that wood gatherlng

N has caused extens1ve damage around some huts This
act1v1ty has reached a crltlcal level around Kltchen Hut,

' a'desigpated emergency_hut. Defoliationvof the native
endemic pine Diselma archeri is e&ident. The high concen-
tration of urea on the periphery of the’hut has resulted

in the elimiﬁation‘ef a numﬁer of alpine species, as well

as an ipcrease_cover of introduced herb species including
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Poa annua. Other huts facing a similar problem are

Wéterfall Valley, Cirque Hut and Kiaora Hut.

This problem is,-hoWever, not insurmountable.

' The National Parks and Wildlife Service has embarked on

a policy of prpviding‘pot belly stoves in huts for heat-
ing‘bUrposes.: Secondly, the survey of visifors showed
that 67% of respdndents were preparéd to utilise their

dwn fue} stoves for cooking._ An educational campaign

" could therefore, in focussing attention on the virtues

. of uéing imported forms of heating and cooking fuels,
assist in reducing the level of resource degradation around

‘the huts.

Thelhuts can be regarded as a management tool.
Properly located and maintained, they are an aid in
,resource<preservatibn and steer bushwalkers away from

alternative sites,which may proliferate over wide areas.

- Campsites

Although the use of campsites ohtéide the shelter
-hut areas is limited,‘it is suggested that a survey of
campsites be carried'out by the National Parks and Wild-
1ife Service.' The 6bjectives of the survey may include

'thé following:

(a) to identify‘the_location of campsites;

‘(b) ' to describe théir-size and potential carrying
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capacity,;
(c) to evaluate the impacf of camping.on the level
Qf.plant defoliation, soil compactidh, vegetation

fécovery and degree of littering.

This would enable an.assessment on the rate of
ihcrease'or otherWise of the use énd demand of camping
Hareas by visitors. »FriSseil (1978} developed a set of
vcriterialfor_the assessment df camping’damage and this

could be modified to suit local conditions.

'6.3.2  Developed Zones

(a) Cynthia Bay

This site,affords'a number of éccommodation
options ranging ffom chalets; bunkhouses to caravan sites
and camping,pads.' There was overall satisfaction with
both thevstandards of.accomhodation.ahd with the ahcillary
services'providéd. |

{

(b) Cradle Valley

Unlike CYnthia Bay, the only official accommodation
faCility'availablé'at'Cradle Valley are the Chalets behind
Waldheim,  Favourable comments were received on the con-

ditionSiand.maihtenance of these chalets.

_The;SerVice does, however, permit camping in the

Viéinity of the old sawmill site and Major Smith's Hut.



Fig. 6.5

'LOCATION OF PROPOSED CAMPING SITES AT CRADLE VALLEY
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V, Visitors were singularly disenéhanted with the standard
of the bamping_ground. It is devoid ¢f any amenity,
pooriy drainéd, exposed to the'prevailing wind and is
~ crowded during fhe summer peribd. ' 57% of daywalkers
recémmended urgent ﬁpgrading of‘thé camping facilities at
Crad1e Va11ey: |

»In'the Opinion of the writer, there are four
potential sites»for_a camping gfound (Fig. 6.5). These

are:

(i) Mount Kate;
(ii) The old sawmill site:
(iii) DOVe_RiVer;

. (iv)' Quailes Hill,

In an attempt to obtain a comparative and object-
ive assessment of the sites, a éheck list of factors was |
devised (Table 6.2). = Because of the unique features of
each Site, it wgé decided not té ascribe weightings to

the facfors. Instead; they'were}used to provide an over-
all éuide to assessing and intéfpréting'the suitability of

each site as an accommodation area.

On the basis of the abQVe analysis, it is suggested
that Mount Kate would be the most viable site for the
provision of all typés"of‘aécomquatiqn-except caravans.

The area conCerned.has'beeh logéed for Athrofaxis selagin-

otdes upvto the late sixties; and is thus serviced by a

i



"TABLE 6.2

- COMPARATIVE ASSESSMENT OF POTENTIAL CAMPSITES IN THE CRADLE VALLEY AREA

Evaluation Criteria Site Options.

'Mount Kate

01d sawmill - Dove River Quailes Hill
(1)‘Carrying'Capacity High - Low " Moderate - High
2) Accommodatioﬁ Opfions ' _ v
~ Camping ' Yes Yes Yes Yes
Caravans - Yes Yes . Yes Yes
: Chalets Yes No No - No
- (3) Exposure Sheltered " Exposed Sheltered Moderately
. . : - ' : sheltered
(4) Potential for Ancillary |  Good | Poor. Fair Fair
Services v _
~(5) Beliabi;ity_pf_Water.Supply_wﬁ,Reliable, ‘Reliable Reliable .- Reliable
(6) Proneness to Floods . Not prone Prone Not prone Not prone
(7) Accessibility from Dove
" Road: ' " Poor Good Good - Fair
To walks - Good Good Good Poor
(8) Landscape Logged Heath " Heath Heath
Rainforest _
(9) Scenic Viewpoints Excellent Good Good Poor
(10) Ranger Supervision and Good Good Good Poor
control _
(11) Environmental Impact : . :
Physical Negligible Negligible Negligible Negligible
Human Negligible S8ignificant Negligible Significant
Visual o Moderate Moderate Negligible Negligible
(12) Development Costs Moderate High Moderate Moderate

¢33q -
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number of snig tracks and iogging roads. Regrowth is
sparse and slow, and soil erosion will continue until
the damaged areas are stabilised. This area has excel-
lent views of Cradle Mountain, Cradle Valley, Mount
Campbell and Dove Lake. The water resources of this
area afe reliable, and there should be little difficulty

in sewerage and sludge disposal.

With proper planning and landscape design this
‘area could be developed in'the_shOrt term to provide for
camping and campervan sites, and in the longer term
additional chalets could be constructed, thereby relieving
the pressure on the chalets behind Waldheim. It is
estimated that about 40 hectares of the’iogged area would
be sufficient to cater for the developments suggested
above.  At the preliminary stage, however, it would be
neéessary to construct a bridge across the Dove River

and upgrade the road up to_Mount.Kate;

The second option is the Dove River site, followed

by Quailes Hill and the Old Mill Site.

It is further suggested that provision be made
at the entrance of the park for a basic caravan park. A
number of caravan owners commented on the difficulty of

negotiating the narrow roads in the park.
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6.4 TOILET PROBLEM

Overall, there was general satisfaction with the
toilef facilities in the developed zones as well as the
primiti?e recreation zone. Nonetheless,bit is the
opinion of the writer that greater consideration should
be given by tne National Parks and Wildlife Service to
the location of the deep pit toilet close to the major water
spring at the Waterfall Valley Hnt. Further, it was
noted by a few respondents that they were unable to use
the pitvtOilet at Windy Ridge Hut after a heavy downpour;'
In this case, thé toilet is located in an area where fhe'-

watertable is only a few feet below the ground surface.

6.5 LITTER PROBLEM

It is apparent that apart from the poor track
conditions, litter was the major factor:that detracted
from visitor enjoyment of'fhe park, The level of dis-
satisfaction was stronger amongst the backcountry walkers
than the daywalkers! Similar studies of wilderness
recreationists have repeatedly indicated that litter is
perceived by users to be.the most annoying problem en-

countered in the backcountry (Lime 1972, Stankey 1973)} g

At present, each hut in the park is serviced with
a rubbish tip. . These are poorly maintained and in almost '
all cases, have attained their capacity and hence are .

unaesthetic and pose a health hazard (Plate 6.6).



¢ y

Plate 6.6 : The untidy surrounds of the rubbish pit

at Narsiccus Hut.
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Plate 6.6
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Two approaches are suggesfed. As a short-term
measure, it is proposed that all rubbish fips be sealed
and be replaced with two 44 gallon drums . These could
be serviced annually by a helicopter rup; The second
and long-term approach would be to be_to institute an
educational campaign expounding the virfﬁes of the ''pack
it in and pack it out" principle. It is envisaged that
this campaigd would be executed concurrently with the

short-term measure suggested above.

A similar Pack-It-Out program designed by the‘
U.S. Forest Service resulted in numerous benefits includ-
ing increased user participation, reduced litter levels

and reduced costs (Muth and Clark 1978).

The fact that 97.5% of respondénts surveyed
supported the principle of removing their own litter
from the park is a clear indication of.changing values in
the community aﬁd that it would take litfle persuasion

to enforce this principle.

6.6 ACCESS PROBLEM

Visitors were questioned on a humber of options
regarding acéess to the park. The results indicated
vehement opposition to any expansion of roads in the park
ihterior, as well as to the upgrading of the airfield.
They were also marginally opposed té the sealing of the '

road to the Cradle Mountain entrance.
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‘In an environmental impact study'commissioned by
the Department of Main Roads (DMR 1978) ‘it was recommended
that the Cradle Mountain tourist road bevsealed from the
Cethana turnoff to Leary's Corner, which»is about 5
kilometres before the entrance to the National Park.

The study estimates that the traffic ohvthe road could
double its present volume in five years if the road is

sealed as agaihst 15-20 years if the road is left unsealed.

The preceding data on track conditions and publid
amenities in the deVeloped'zone agd the natural environ-
ment zohe?ﬁﬁm%shown tbat facilities are.currently-inade— /
quate and~tracks have exceeded their carrying capacities.
The consequence of sealing roads could be an immediate
increase in traffic in the park. This, in turn, will

only cause further deterioration of the existing facili-

ties and an acceleration in track and environmental damage:

Accordingly, it is suggested that prior to the
sealing of the road té\Cradle Mouﬁtain, the carrying
capacity of tracks be increaéed in accordance with the
earlief proposals; provision of public amenities be up-
graded;énd that improved camping facilitieé be made
available.: it is estimated that itfwould cost up to
'$300,000 to upgrade the daywalk routes in the Cradle
Mountain area (refer section 6.2.2).

With the upgrading of roads to the Wolfram Mine

Track and the Arm River Track, an increase in visitation
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rates to the central region of the park is anticipated.
Appropriate management policies including the stationing
of a Ranger at Pelion need to be considered by the National

Parks and Wildlife Service.

6.7 PUBLIC AMENITIES

The lack of suitable public amenities in the
developed zone at Cradle Valley was another issue whieh
was given prominence by the day visitors surveyed. At
present, the only facility available is a day—hut'locateda
adjacent to the car park in front of Waldheim. Visitors
commonly expressed dissatisfaction with the hut and in
particular its fifeplaees, It is suggested that a new day
hut be constructed and a picnic a;ea be developed in thel
vicinity of the'present.camping area near -the old sawmili:
site. This area would have a higher éarrying capacity;
and more importantly, would divert traffie away from the
road to Waldheim, and thefeby relieve the pressure on the
fragile temperate rainforest environments close to Waldheim.
It is further suggested that similar public ameﬁities.be |

made available at the Dove Lake car park.

In determining the options available for the
development'of public amenities, the Qisitof survey indi-
cated that tbe public was again. vehemently opposed to the
development of any'further commerciai outiets and kiosks |
-within the park. Visitor satisfaction with facilities

at Cynthia Bay was noted.
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6.8 INFORMATION PROBLEM

It is apparent from the data reported earlier,
that visitors tovthe park perceivéd thelprovision of
information to be inadequate.  They wére particularly
concerned about the inadequate provision of signé and

interpretative facilities.

6.8.1 Signs

vForty—seven percent'of the respondents believed
that~sighs within the park required improvement and up-

dating.

Stankey et al (1978) identified four types of
signs; directidna1ﬁ££§£@5§£§§@g interpfetive and regu-
1at0ry. It is suggesfed that map direétories be erécted'
at all major trackheads, including Dove Lake, Waldheim,

Wolfram Mine, Arm River Track and at Cynthia Bay.

'VLow—leQel directional signs cpuld be placed at
track-junctiqns; in particular alohg the daywalk routes.
Information signs would be useful at camp.sitesvand
shelter huts, Whilstvinterpretative signs would be useful

along. nature tracks, and at scenic vantage points.

Regulatory signs may be useful management tools,f
They may be used to inform visitors on management decisions

like track closures and fire restrictions. Experience
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gained from this study has indicated that there was public
co-operation where information on the management problem
was provided; followed by a positive request to abide by

the instructions.

In the provision of signs in the primitive
recreation zone consideration needs to be given to the
need to preserve the challenge and the sense of adventure

"in the back country.

6.8.2 ‘Interpretive Services

over
Complaints (7)) the lack of interpretive services

aﬁd the'lack of information about the local environment

at Cradle Valley were common. On a @umber of occasions
even déywalk maps were not available. It was not unusual
to witness visitors teaf off 'copies of daywalk maps from

the questionnaire for use in the field.

'Thirty—two percent of respondents believed that
there was an urgent need.to improve the. provision of
information. This could be realised through the conver-
Sion.éf'the present Head Ranger's quartefs; which'will

become vacant at the end of the 1980/81 financial year,

as a visitor reception and interpretive centre.

Eighty percent of visitors surveyed were enthus-
iastic about a nature trail close to the developed zones.

At Cynthia Bay, the existing nature trail to Watersmeet
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has proven to be particularly popular with the day visitors
(Dwyer per comm). None exists at Cradle Valley. It is
suggested therefore, that # nature trail'be developed
along the route shown in Fig. 6.6.  The proposed route
tfaverses a variety of vegetation types with incfeasing
-altitude, including hummock sedgelands{'open woodlands,
temperate rainforest and alpine vegetation. Other inter-
esting features include waterfalls, glacial moraines,
valleys aﬁd lakes and wildlife. The proposed route is
about 4 kilometres and the walking time for the circuit
would be between one to two hours and being below the 900 -
m level, it is reasonably sheltered from the prevailing

winds.

In summary, it is suggested that the present

Head Ranger's house-cum-camping ground could be developed
as the administrative, visitor recepfion and interpretive
centre and the major day use and picnic area respectively.
This wouid, thus, effectively alleviate the pressures on
- the Waldheim area and would prove easier to manage asva .
result of the close proximity of the Rangersf.residences
and the above amenities. This proposal Wbuld also

accommodate any future expansion of amenities or facilities.
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6.9 EDUCATION ALTERNATIVE

The common dilemma confronting all National Parks
revolves éround fiscal cutbacks, reduced manpower, in-
creasing costs and increased visitatioﬁ levels. In moét
cases, managers havevadopted a '"'survival' approach of
only doing what is essential and resign with the attitude
that "more could be done if only ...”.  As a consequence,
the neéd to develop alternative approachesjand strategies
to minimise impact and maximise productivity.becomes more

important than ever.

From dialogues with visitors and ranger staff
and from field observations, it is apparent that most of =
the impact on the natural environment of-fhe park is not'
caused maliciously. Most of the damage is a product of
ignorance of good bush ethics and a lack of sensitivity

to the consequences of this behaviour.

The key to successful back coﬁﬁtry management is
the education of the actual and potential back country
and wilderness users (Bradley‘1979, Simmer 1979).  The
common approach adopted is what is now known as
"minimum impact education'. It endeavoufs to give
adequate explanation of the need for préservingvthe
natural values of.tﬂé park and a code of behaviour which
every individual is requested to comply with whilst bush-

walking.
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A brief summary of the code is provided below:

Choosing a campsite well away ffomrthe main track.

‘The use of subdued colour tents, giving other visitors

a feeling of solitude.

Discouraging camping in alpine zones and along 1ake

‘shores.

Not using vegetation as mattresses.

The use of stoves instead of fires.

"The use of existing sites for firés._ The need to

dismantle fireplaces when leaving, including the

removal and dispersion of ash and coal after fires.

Keeping fires_small. ‘'This conserves wood and
reduces the size of the fire scar.

Planning a triﬁ to minimise rubbish - avoid bdttlés
and cans.

Pack it in and pack it out. Many visitors, fqrv
instance,_believe that to bury their rubbish is an
eﬁvirénmentally sound_practise; |

Keep party sizes to a minimum - crowds and solitude
arevnot compatible. |

The need té cérefully put out firés iit on peaty
and'alﬁine‘humic soiis; |

Sanitation: wherevthe_site haé to.be at least 50
metres from the neafest Watervsoufée. The need to
dig the first 150 mm of soil, which forms the natural
decomposition zone. Thefe is a need to cover the -

hole after use.
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13. The need to understand the sensitivity of plant
communities to trampling pressures. For instance,

the impact of trampling on cushidnjplants.

Sixty percent of visitors surveyed had attained
‘tertiary qualifications, whilst most of the remaining
had at least secondary education. As such, an educational
campaign along a modified code structure to suit local
conditions could be successful in»incdléating a fesponsible
attitude to the fact that litter, mess, and unnecessary
damage to the natural environment are extrinsic to the

backcountry experience.

The education programme could be embarked on
through the media, schools and community groups, and

advice in the park by the ranger staff.

In some instances, eduéatién may. not change people
Who_féel that they have.a right.to act differently to thé
detriment of other visitors and the conservation values of
the park. In these cases, regulationé, permits and law
;énfqrcement are necessary and the oni&vreasonable options .

availabie.

The overseas studies have fOund that similar
programmes have gained considerable support from the pubiic
and have }ed to a greater understanding and interactidn

between park staff and members of the community (Ittner
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1979, Bradley 1979). It was found that as the level of
awareness and consciousness increases, park staff have

been able to utilise the voluntary services of bushwalkers
in moniforing change and visitor impact in the backcountry
areas. As.well, they are encouraged to cérry out a numbér.
of small but essential manégement tasks like the clearing
of plant growth over tracks, removal of litter, displace-
menf of fire places, the cleaning of huts and routine

maintenance of track drains.

The promotion of such a programme is not only
feasible but desirable in this State. It would go a
.long way to correcting the deficiencies described earlier
and change visitor behaviour and attitudes to land and

nature conservation values.

6.10 FEES

There is an apparent realisation within the
community that hothwithstanding the annual grants from
the Staté Government, some.additional revenue source is
desirabie for the continuous maintenance‘of'faciiities in
the National Parks. This was clearly demonstrated by
fhevstrong supportr(84%) given to the concept of entrance
fees to the.park, fhis support being conditional on the

monies collected being utilised for the maintenance and

expansion of facilities in the National Park.
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.Nevertheless; fees can only be a useful revenue
source if the amounts received exceed the collection
césts. Insofar as the Cradle Mountaip - Lake St. Clair
National Park is concerned, analysis of visitor patterns
would suggest that for a cost effectlve operatlon fee
collectlon should be concentrated durlng periods of peak
usage, such as, weekends and public holidays during the
off-peak season, and a daily collection between mid December

and the end of March.

An appropriate fee schedule could be based on the

following factors:

(1) number of vehicles;

(2) the fact that the overwhelming majority of day-
walkers spent an average of twanights in the Park |
(Table 3.11); |

(3) the fact that the average length of stay in the

'.Park by the over1and bushwalkers was 5 days (Tab1¢ 
3.11b); |

(4) the most common fee supported by respondents was

$1.00 per day (Table 3.25).

Accordingly, it is suggested that the following

schedulevof fees would be economically feasible:
(i) $2.00 per vehicle;
(ii) $20.00 per bus;

(iii) $2.00 track levy be addéd to the accommodation
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costs of campers and'chalet residents at Cradle
Valley, and $1.00 levy for those. at Cynthia Bay;
(iv) $5.00 track levy be imposed on all overland track

bushwalkers.

The levies proposed above, if implemented, would
in one yeaf (based on 1976/77 figures) provide an additional:
revenue of about $47,000 at Cradle Vailey'and about $96,000
at Cynthia Bay, a total of $142,000. If allowance is made
for the wages of four persons, the levy collectors, and
overheads, the Park Service would still receive an additional

$90,000 for utilisation for management works within the park.

Alternatively, boom gates could be installed’at
each of the entrances with $2.QO (two dollar) note acceptors
triggering the operation of the gates. Although initialiy
expensive, the lower long ferm operating costs would facili—
tate'greater'savings and thus, divert more funds for parkvi

maintenance.
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CHAPTER VII

- ‘CONCLUSTIONS

(1) Visitor trend analysis would suggest that

(ﬁ) the average annual growth rate of'the overland
track walkers has stabilized and:has been fluc-
-tuating afound 2300 walkers pér_énnum since 1976.
The maximum number of overlanders recorded was
2500 in 1977/78; | .

(b).fhere has been a slow but steady growth in the
number of daywalkers in the Cradle Valley region}
-Since in éxcessvof 90% of daywalkers spent on the
average 2-3 nights in the park, an§ further increase
in numbers could be dependent on the availability
of accommodation. Therefore;van improvemeﬁﬁ of
the camping facilities and/or'perhaps an increasé'-
in the number of chalefs could result in an
immediate increas€e in the ﬁumber 6f daywalkers;

(c) the number of 2 to 3 day backcountry walkers is
increasing steadily, and may continue to increase:

~ with the upgrading of the roads to the Wolfram
Mine track and tpe Arm River track and with a
 re1iab1e boat sefvice across Lake St. Clair.' Thé
former access options may reduce the‘usé'in the
Cradle Mbuntain area while resﬁlting‘in higher ﬁse
zof the éentral region of the park.

(d) aﬁalysis of bed occupancy leveis, suggests that

demand was greater than supply during the peak
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summer months and during the weekends in the off
seasons.

(2) The collection of visitor statistiésiat the entrances
to the park havé-been irregular, ihconsistent and
inadequate. It is suggested that the overland track
and 2-3 day backcountry walks regiSters be replaced
by a single walker registration form. This would
élso enéble,the collection of additional visitor |
information which would assist park managers.

(3) The'@ajority of overlanders and backcounfry walkers
had obtained tertiary qualificationé'or were in the
process of doing so; held pfofessional and/or admin-
istrative occupations and were in'the 18-40 year age.
bracket._

4 SeVenty percent_of the overland walkers were from the

" mainland states, 20% were Tasmanians and the remaindéf
wefe visitors from overseas. Fifty eight percent of '~
daywalkers were mainland visitors and 42% were Tasman-
ians. N

(5) The average length of stay ofloverlanders was betweenx
5—6_nights, daywalkers, 2-3 nights, ahd non wélkers
overnight. | | |

(6) Thebpattern'of dQerhightvstopoverslof the overland
walkérs and the 2-3 day backcountry walkers shbw,a
close resemblancevto the recommended "ﬁalking plan”
pfinted in the 1:100,000 topographicai'map series of

this National Park.
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Up to 28% of the overland and 2—3vday backcountry
walkers did not carry their own campihg equipment.
Eigﬁtéen percent of the overland track parties camped
in Kitchen Hqt) a designated emergency hut. The
impact of camping in this area has Been severe, with
high level defoliation and the presence of exotic
plant species.

Analysis of visitor distribution in the park showed
a stfong tendency to adhere to the existing track
corridors, and the hut areas are the main loci of
camping activities.

Ohelof the major attractions of the overland track is
accessibility to the mountains.  Sixty percent of
overlanders or the 2-3 day backcountry walkers had
climbed at least one mountain, the most popﬁlar being
Cradlé Mountain. | h

The most heavily used tracks in the Cradle Valley area

are those around Dove Lake, Waldheim, and the track

from Waldheim to Kitchen Hut via Crafer Lake and Crater
Falls.

The two factorsvthe_majority offrespoﬁdents complaiﬁed
aﬁout were the poof state of the tracks and the amount
of litter around the the huts along the dverland track.
Fifty eightfperCent'of daywalkers and 67% of daytrippers
or non-walkers were dissatisfiednwith'the camping facil-
ities' at Cradle Vailey,vand suggested immediate imprer-

ments.
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Sixty percent of non-walkers were dissatisfied with
the day use and picnic facilities at Cradle Valley.

The overwhelming majority of respondénts were opposed

to any form of resource exploitation, or any further

tourist and commercial development in the park.
A hajority of respondents were opposéd to the sealing
of the road td the Cradle Mountain entfance.
Respondents were in favour of woodén Walkways, removal
of their own litter from the park, using their own
cooking fuels, closing damaged traéks and campsites,
limiting the size of parties along the oVerland track.
and the introduction of entrance fees. They were
opposed to limiting the number of visitors to the park.
The common fee supported by the majority of respondents
was between $1-$2 per day. |
There is a high revisitation_rate_to the park. iForty
nine percent of respondents had beeh to the park
préviously.- At ieast 20% of these respondents had
been to the park 9 or more times previously.
Sixty-six percent of visitors had indicated that they
would return to the park in the nextfs years.
TheASurvey of 120 kms of tracks in the natioﬁal park
highlighted the following: |
(aj Thirty—five=percent1were in.good ‘condition, 36%
were fair, and 29% were eitherviﬁ_a bad or very
bad state of degradation.
(b) Twenty percent or 15.6 kms of the overland track

are badly damaged.
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(c) The badly damaged tracks appear"to be dispropor-
tionately located in the northern half of the
park. Sixty-three percent of track surfaces
north of Pelion Hut are badly damaged compared
to only 10% in the south.

(d) Only 8.7% or 3.5 kms of the day&alk tracks in the
Crédle Mountain area were badly damaged. These
are concentratéd on the Cradle Plateau near the
.developed zone and at track junctions.

Vegetation types most susceptible to trampling were

heath cdmmunities dominated by bolster plants, dwarf

pines, Richea scoparia, R. sprengeiioides, and Mela-
leuca squamea and hummock sedgelands_dominated by

Gymnoschoenus sphaerocephalus. Followed by woodlaﬁd,

scrub, closed forest and low and tall open forests

dominated by Eucalyptus deZegatensfs.

Areas with altitudes greater than 900 m appear to be

more susceptible to trampling pressures than those

below 900.m ASL.

Gédlogical surfaces in order of increasing trampling

susceptibiiity\are'schists, mudstpne, sandstone,

conglomerates, glacial till, dole;ite; and quartzite.

Tracks acrossxtreeless communifies were wider than

those tﬁrough forested communities.

Thére wés a negative correlation between the slope of

theftefrain and the level of deterioration of the

tracks. Thus, the badly deteriorated sites were

located on the flatter, slightly undulating, terrain,
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generally associated with poor drainage.'

Oniy 13% of tracks surveyed had depths greater than

30 cms. The deeper tracks were in.general, associated
with glacial moraines and steeper slobes through
eucalypt woodlands.

The state of tracks is consistentiy related to the
amount of track usage. However, dafa analysis indi-
cated that tracks below 900 m ASL had a higher carry-
ing:capacity than those above the 900 m level.

The threshold levels of the different vegetation types
were hummock sedgeland 1250; heath 1550, closed forest
2300, low open forest 3600, tall open forest 4250 and_
tall open woodland 5000. |

The threshold levels for the geological surfaces were
dolerite 2000, quartzite 2200, mudstone 2600, sandstoﬁe
2800, glacial till 3200.

Threshold ievels for slopes were 0-1° 2000, 2-4° 2000,

- 5-7° 2000, 8-10° 3000, 11-13° 3100, 14-17° 5000, ahd

21-25° 5000.

Threshold levels for the eleVation ¢1asses were 700-
800m 4800, 801-900m 2200, 901-1000m 2300, 1001-1200m
2500, 1101-1200m 3000, 1201-1300m 5007

Trampling experiments showed that after one year of
trampling, the oVerlapping cover of a new track in the
alpine area near Kitchen Hut was feduced by 42% and
there was an 18% réduction in spécies diversity.
Ih.the subalpine area close to Ronney Creek, the new

track experienced a reduction of overlapping cover by.
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48% and a reduction in species diversity of 15%, aften
one year of trampling. |
Lifeforms most susceptible to trampiing pressures in.
the alpine areae were mat covers nnd shrubs, rhizo-
motous monocotyledons, tussocks, rosettes, and forbs.
The major suscepfible species includeiDiseZma archerti,
Miehfocachrys tetragona, Empodisma hinus, Celmesia
saxiffaga, Donatia novae-zelandiae.
Lifeforms most susceptible to-trampiing pressures in
the subalpine areas were forbs, rhizomatous mbnocoty-'
ledons, shrubs, tussocks and rosettes. The major
susceptible species were Gleichenia dicarpa, Restio
australis, Empodism minus,vBoroniaerhomboidea and
Lepidosperma filiforme. The rosette, Rubus gunnianue;
was the only species to increase its overlapping cOver.
Thefe was a 1.2% inerease in cover over tracks where
traffic had been terminated in the alpine area. The
most prolific colonizers were Empodisma minus, Abror
tanella scaptigera, écirpus aucklandieus,icarpha deina
and Poa gunnit. | | |
Even theugh traffic was removed off'the tracks, soi1.‘
erosion was continuously increasing. The percentage
of bare ground increased by O.6%_and there was a loss

v 0 ,

of 2500 cu cms of soil across an area of 5 m“.

There was a 7.8% increase in overlapping cover in the-

“subalpine, Ronney Creek area. The most prolific

colonizers included Scirpus aucklandicus, Poa gunnit,

Empodisma minus, Microleana tasmanica, and Hibbertia
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procumbens.

Bulk density increased with increasing traffic at

all sites. |

There was a greater soil loss on steeper slopes as-
compared to gentle slopes. The erosional losses on
the level sites were gradual, whilst thé-stecper sites
experienced a high loss in soil area during the initial
period of trampling, whilst further use resulted in
lesser losses. |

The increase in track width in the alpine areas was

»greater than in the subalpine areas, even though the

(43)

latter experienced high trampling intensities. The
high moisture content of‘soils in the alpine area may

account for the wider tracks.

As a result of the above conclusions, the following

managément strategies and options are suggested,;
(a) that manipulatory tcchniques be nsed to resolve
the conflicting aims of maximizing recréational
enjoyment and minimizing recreational impact;
(b)rthat-the essentialfregulatory»option_is thc_concept_
of park zones. |
(c)’fhat becéuse of the slow recovery rates of plant
species, the rotation of tracks>and campsites is.
not a viable option. Instead, the option proposed
ié thé upgrading of the present tracks through the
- park, and where desirable the relocation of sections

- of the overland track.
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that the total cost of upgrading the tracks is
estimated to be $700,000.00. The cost of improv-
ing the tracks in the Cradle Mqunfain area is
estimated at $300,000;

that the techhiques suggested fqr track rehabili-
tation are in accordance with'fhe proposed track
classification system (Section 6.2.1); |
that a Dove Lake track circuit be constructed.

It is envisaged that this low—lével track would

~relieve some of the pressure from the fragile

Cradle Plateau;
that there appears to be an adequate number and

distribution of huts along thé overland track. -

‘No new huts are required;

that there be a survey of all éampsites in the
park; |
that a new camping area be developed in the
previously logged area on Mount - Kate, Cradle
Valley,

that the litter pfoblem on the overland track be

resolved by

" (1) closing all present rubbish pits, and replacing

them 44 gallon drums (short-term measure);
(2) an educational éampaign expounding the virtues
of the "pack it in and pack it out" principle

be. initiated (1ong—term measure);

‘that prior to the sealing of the road to Cradle

Mountain, the carrying capacity of the tracks be
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Figure 7-1

PR DEVELOPMEN
IN THE CRADLE MT._AREA

CRADLE MTa

SCALE ~1:32,000

PROPO VELOPMENT

—— Nature Trails -1 Day Hut & Picnic Area
asmsamsam Dove [ake Circuit Track =2  Visitor Reception Centre
KXY Camping Ground . =3 Rangers Cottage

=== Road oL Car Park & Picnic Area
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increased in accordance with the proposals in
Appendix 8, provision of public amenities be up-.
graded and improved éamping facilities be made
available; |

that public pressures close to,Waldheim be
reduced. vThis could be achieved with redeveloﬁ—

ment of the present campsite as a day-use and pichic

area; the conversion of the present Head Ranger
'qﬁarters into a public reception centre and the

development of Mount Kate as the'major camping

area (Fig. 7.1);

that the user-pay principle be introduced. This
would take the form of a fee schedule based on
the type of activity carried out in the park. It
is anticipated that based on the-1976/77 visitor
fitures, a sum of $154,000 could be colleéted;

The key to successful management is the education

" of actual and potential park users. It is suggested

that a "minimum impact education' program be insti-

tuted by the National Parks and Wildlife Service.
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APPENDIX 2

PLANT COMMUNITIES IN THE CRADLE MOUNTAIN

- LAKE ST. CLAIR NATIONAL PARK .

(Source: Specht, 1974)



STRUCTURAL FORMATIONS IN

AUSTRALIA

Life form and height
of tallest stratum*

Projective foliage cover of tallest stratum®

Dense
(70-1 00%)

" Mid-dense

(30-70%)

Sparse
(10 - 30%%)

vYery sparset
(< 10%%)

Trees > 30 m I
Trees 10--30 m
Trees S-10 m 1

Tall closed-forest*
Closed-forest®
Low closed-forest*

Tall open-forest
Open-forest
Low open-forest

Tall woodliand
Woodland

Low woodland

Tall open-woodland
Open-woodland
Low open-woodland

Shrubs 2-8 m §
Shrubs 0-2 m §

Closed-scrub
CQlosed-heath

Open-scrub
Open-heath

Tall shrubland
Low shrubland

Tall open-shrubland

"Low open-shrublund

Hummock grasses (-2 m

Hummock grasstand

Open-hummock grasshnd

Herbs (including moss,
ferns, hemicryptophytes,
geophytes, therophytes,
hydrophytes, helophytes)

Qlosed-herbland §
(1) Closed-tussock
" grassland’
(2) Closed-grassland
(3) Closed-herbficld
(4) Closed-sedgeland
(§) Closed-fernland

Herbland §

(1) Tussock grassland
"(2) Grassland

(3) Herbfield

(4) Sedgeland

(§) Fernland

(6) Mosstand

Open-herbland §
(1) Open-tussock
grassland
(2) Open-grassland
(3) Open-herbficld
(4) Open-sedgeland
(5) Open-fernland
(6) Open-mossdand

Ephemeral herbland

(6) Closed-mosstand

(penuriuo) gz xrtpuaddy)

* Isolated trees {emergents) may project froimn the canopy of some communities. In some closed-forests, emergent Araucaria, Acacia.
i llLu[\[)Ill\ spectes may be so frequent that the resultant structural form may be classified better as an open-forest. :
1 Some ecologists prefer to ignore scattered trees and shrubs, equivalent to emergents in a prcdommlntly grassland, heath, or \hruhl‘md formation,
T A tree is defined as a woody plant. more than 5 m tall, usually with a single stem. A shrub is a woody plant less than & m qu. frequently
with many stems arising at or near the base.
§ Appropriate names for the community will depend on the nature of the dominant herb.

062
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Est, arca

Conservation area Plant communities o
. €
Cradle Mt.-Lake St. Clag Tall closed-forest
S.R. (N.P.) Lowland
(extensive range of wet Nothofagus cunninghamii-A therosperma moschatum 4
sclerophyli—temperate  Tall open-forest '
rainforest—montane and Subalpine
fresh water systems) With rainforest understorey
Co. Lincoln (1) E. delegatensis * E. coccifera N
- Lat. 41°50'S. (2) E. gunnii, E. subaenulata, E. nitida ~5
Long. 146°00E. (3) £. pauciflora J
Area 124,943 ha With sclerophyll understorey
E. delegatensis + E. gunnii, E. coccifera, 3
Swveyor: W. D. Jackson E. subcrenulata, E. pauciflora, E. nitida
RI: A ' Lowland
With rainforest understorey -
(1) E. nitida 1
(2) E. obliqua~E. dalrympleana 2
With sclerophyll understorey
(1) E regnans ) <1
(2) E. obliqua + E. dalrympleana 4
(3) K. nitida <1
(4) E. robertsonii <1
(5) E. pauciflora <1
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Conservation area Plant communities Est. arca
(%)
Cradle Mt.~Lake St. Clair Tall woodland
S.R. (N.P.) (Continued) Subalpine
" With rainforest understorey
E. delegatensis + E. coccifera, E. gunnii, 1
E. subcrenulata, E. pauciflora, E. nitida
Lowland .
, With rainforest understorey
(1) £. obliqua-E. dalrympleana <1
(2) £. witida <1
Tall open-woodland
Subalpine )
With rainforest understorey :
E. delegatensis + E. coccifera, E. gunnii, <1
E. subcrenulata, E. pauciflora, E. nitidc
Lowland
With rainforest understorey
(1) £ obliqua—E. dalrympleana <1
* (2) £. nitida <
Closed-forest
Subalpine/Lowlind g
(1) Athrotaxis selaginoides-A. cupressoides . <1
(2) Phyllocladus aspleniifolius—Anodopetalim 3
biglandulosum ' N
(3) Phyllocladus aspleniifolius—Nothofagus 4 !
cunninghamii
(4) Nothofagus cunninghamii~Eucryphia lucida 3
(3) Nothofagus cunninghamii-Atherosperma 5
. moschatum S
Open-forest
Alpine
_ Athrotaxis selaginoides—A. cupressoides <1
. Subalpine
With rainforest understorey
(1) E. coccifera <1
(2) E. delegatensis—E. urnigera <1
(3) E. delegatensis—E. subcrenulata <l
(4) E. gunnii <
With sclerophyll understorey
(1) E. coccifera <1
(2) E. delegatensis—E. gunnii 2
(3) E. delegatensis—E. subcrenulata <1
(4) E. gunnii ) <1
(5) £ rodwayi <1
Woodland
Subalpine .
With rainforest understorey
(1) E. coccifera <1
(2) E. delegatensis—E. gunnii <1
(3) E. delegatensis~E. subcrenulata <1
<1

(4) E. gunnii

252
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Fst. area

Conservation area Plant communities 0
Cradle Mt.—-Lake St. Clair Open-woodland
" S.R. (N.P.) (Continued) Subalpine
A With rainforest understorey .
(1) E. coccifera <1
(2) E. delegatensis~E. gunnii <1
(3) £. delegatensis—E. subcrenulata <1
(4) E. gunnii C <l
Low closed-forest
Alpine
(1) Athrotaxis cupressoides—A. seleginoides— <1
Diselma archeri '
2) Nothofagus gunnii (extends to Subalpine) <1
(3) Nothofagus cunninghamii <1
Subalpine
(1) Nothofagus cunninghamii _ <1
(2) Phyllocladus aspleniifolius—Anodopetalum <
biglandulosum
Low open-forest
Alpine
Athrotaxis cupressoides--A. seluginoides <1
Subalpine
With rainforest understorey
(1) E. coccifera—E. subcrenulata 2
(2) E. coccifera—E. gunnii 1
(3) E. subcrenulata 1
(4) E. delegatensis~E. _guniu'i <l
With sclerophyll understorey '
(1) E. coccifera—E. subcrenulata 1
(2) E. coccifera-£. gunnii 2
(3) E£. subcrenulata <l
(&) E£. delegatcnsis- E. gunnii
Low woodland
Alpine
Athrotaxis cupressoides—A. selaginoides <1
Subalpine :
(1) E. coccifera 4
(2) E. coccifera—E. subcrenulata 2
(3) £. coccifera—E. gunnii 1
Low open-woodland/Qosed-scrub
Alpine )
Athrotaxis cupressoides—A. selaginoides <1
Closed-scrub
Alpine
(1) Diselma archeri—Microstrobos niphophilus <l
(2) Nothofagus gunnii <1
Subalpine
(1) Telopea truncata-—Lomatia polymorpha <]
(2) Orites diversifolia—Olearia persoonioides <1
(3) Tasmannia lanceolata—~Oritcs diversifolia-Olearia <1
pinifolia C
(4) Nothofagus gunnii <1
(5) Nothofagus cunninghamii—Tvochocarpa gunnii 1
(6) Leptospermum lanigerum— Callistemon

viridiflorus
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Conserviation area . Plant communitics hs{(ﬁl:“
Cradle Mt.~Lake St. Clair Open-scrub
© S.R. (N.P.) (Continued) Subalpine .
Richea pandanifolia—Phyllocladus aspleniifolius <1
Tall shrubland
‘Subalpine .
Richea pandanifolia <1
Closed-heath
Alpine )
(1) Abrotanella forsterioides--Pterygopappus 1
lawrencei—Donatia novae-zelandiae ’
(2) Microcachrys tetragona —Pentachondra pumila - 2
Cyathodes dealbata
(3) Cyathodes petiolaris—Monotoca empetrifolia 1
(4) Epacris serpyllifolia—Bellendena montana 2
(5) Microstrobos niphophilus—Diselma archeri <1
(6) Nothofagus gunnii <1
Subalpine .
(1) Richea sprengelioides—Cyathodes straniinea <1
(2) Podocarpus alpina~Liptospermum humifusum <l
(3) Orites acicularis-0. revoluta <1
(4) Tasmannia lanceolata—~Trochocarpa thymifolia <«
(5) Helichrysum ledifolium—H. hookeri—QOlearia <1
algida '
(6) Helichrysum backhousei—Olearia stellidata <1
(7) Bauera rubioides—Leptospermum nitidum <1
Open-heath
Alpine/Subalpine
(1) Leptospermum humifusum -Exocarpos 1
humifusus ) ) -
(2) Podocarpus alpina—Olearia pinifolia ~ Coprosma !
nitida
(3) Orites acicularis~0O. revoluita—-Richea scoparia 3
(4) Olearia ledifolia—Helichrysum ledifolium 1
(5) Helichrysum hookeri—H. backhousei—Olearia <1
algida )
(6) Epacris serpyllifolia--Bellendena montana— 1
Cyathodes petiolaris
Subalpine . ]
(1) Baeckea gunniana—Boronia citrivdora <1
(2) Bauera rubioides—Melaleuca squarrosa- <1
Sprengelia incarnata
Low shrubland
Alpine/Subalpine
Orites acicularis~Olearia ledifolia 2
Subalpine
Hakea lissosperma-H. sericea <l
Low open-shrubland
Alpine ‘ )
Orites acicularis—QOlearia ledifolia 1
Subalpine )
Hakea lissosperma <1
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(Appendix 2 Continued)

. . Est. arca
Conservation area Plant comimunitics %)
Cradle Mt.~Lake St. Clair Closed-grasstand/Closed-herbland
S.R. (N.P.) (Continued) Alpine
(1) Caltha phylloptera— —Ranunculus nanus- <1
Plantago muelleri
(2) Oreobolus pumilio— Carpha alpina. ‘ <1
(3) Mitrasacme archeri-Ewartia meredithiae <1
(4) Rubus gunnianus—Euphrasia striasta—-Gentianella < I
diemensis
(5) Astelia alpina~Calorophus lateriflorus <l
(6) Milliganic densiflora~Gleichenia dicarpa <1
Subalpine '
(1) Plantago paradoxa-—Ranunculus nanus— Velleia <1
montana
(2) Astelia alpina—Calorophus lateriflorus— <1
Gleichenia dicarpa ' .
(3) Poa labillardieri : <1
(4) Restio eustralis—- Carpha alpina-Sphagnum <1
- cristatum
(5) Restio oligocephalus -Lepidosperma filiforme <1
(6) Leptocarpus tenax— Xyris operculata <1
Grassland/Herbland
Alpine
Poa caespx!osa—Hellp!erum anthemoides- <1

Helichrysum acuminatum
Alpine (aquatic) : o
Myriophyllum pedunculatum ~Qurisia integrifolia <
Alpine (lithosere)
- (1) Umbilicaria cylindrica-U. polyphylla—
U, subglabra ’
(2) Andregea eximea— Umblllcarm polyphylle
(3) Siphula fragillus--Cladia retipora-Polytrichum <1

o

alpinum
Subalpine
' (1) Restio oligocephalus— Lepldosperma filiforme <l
(2) Restio complanatus <1
(3) Gymnoschoenus .\'phaz’rocephalux 2
Opengrassland/Open-herbland )
Subalpine .
Gymnoschoenus .sphaerocephalus 2
Subalpine (aquatic)
(1) Myriophyllum pea'uncularum Liparophyllum <l
alpinum .
(2) Isoetes gunnii—Trithwria filamentosa~Gaimardia < 1
fitzgeraldii
(3) Centrolepis monogyna <1
Subalpine (hthoseze)
1. Artdreaea eximea— Umblllcana polyphylla— <1
Trentepol:lm spp.
(2) Siphula fragillus-Cladia retipora~Polyrrichum <1
alpinum
Cleared land, buildings etc. <
Roads, tracks ) <1

Lakes (alpine and subalpine) : 4
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The University of Tasmania

Postal Address: Box 252C, G.P.O., Hobart, Tasmania, Australia 7001

" Telephone: 23 0561. Cables ‘Tasuni’ * Telex: 58150 UNTAS
DEPARTMENT OF GEOGRAPHY

IN REPLY PLEASE QUOTE:
FILE NO. ... e
IF TELEPHONING OR CALLING

SURVEY OF VISITORS IN THE CRADLE MOUNTAIN-LAKE ST. CLAIR NATIONAL PARK

Introduction

The Cradle Mountain-Lake St. Clair National Park is recognised as one
of Australia's foremost wilderness and natural recreational areas. It also
contains a wide variety of ecosystems, several of which appear on pr%mu fbcte
evidence to be susceptible to disturbance associated w;;hNQutdoor
recreational activities. The popularity of the park is increasing rapidly,
with approximately 100,000 visitors in 1977.

The following questionnaire has two main purposes. Firstly, it will
help provide an overall impression of trends in outdoor recreation. Secondly, .
it will provide useful information on factors which influence users in their-
attitudes towards the management of the natural environments of the park.

This survey forms an integral part of a larger study which aims to
assess the impact of visitors on the environments of the national park.

It is hoped that the results of this survey will help the National Parks
and Wildlife Service to continue to provide services for visitors while
avoiding damage to the park -environment.

‘ I would be grateful if you would assist in this project by £illing in
the questionnaire. It would be appreciated if the n0m1nal Zeader of a party
would complete the gquestionnaire.

Please deposzt the completed questionnaire in the boxes provided in
the registration huts located at both the Lake St. Clair and Cradle Mountain
entrances. If you are unable to do so, it would be appreciated if the
questionnaire could be mailed to the address given below. A return addressed

- stamped envelope is available from the Ranger. !

i

Thanking you_in anticipation for your co-operation.

v

Satwant Calais
Geography Department,
_ University of Tasmania,
- G.P.O. Box 252C,
Hobart,
Tasmania =~ 7001.

FOR OFFICE USE ONLY - 1 2345
| | CASE NO.

6

AREA ,
7 8 9 10 11

DATE RECEIVED

12

- VISITOR TYPE
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(Appendix 3 Continued)

GENERAL INSTRUCTIONS °

Central Plateau

1) Please answer questions as accurately as possible.
'2) Where boxes are provided against altermative answers, please place
a tick in the appropriate bozx. '
3) Respondents are invited to use the general comments sections to
expand on issues they feel to be important.
4) All information supplied will be treated in strictest confidence.
You do not need to write your name or address on this questiomnaire.
5) Please return the questionmnaire as soon as possible. -
6) Please ignore numbered boxes on right hand side of pages as these
are for office use only.
QUESTIONS
1) Where is your normal plaée of residence?
Town/City - S - - 13 14
State
Overseas
2) What day of the week did you arrive in this National Park? 15
Date
3) What time of the day did you arrive? please state to the nearest hour.
: o l6 17
4) Where did you enter the Park?
Cradle Mountain
Lake St. Clair 18

Wolfram Mines track
Arm River track

Other -~ please specify




5)

6a)

6b)

6c)

6d)

7)

(Appendix 3 Continued) 2
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What means of transport did you use to get to this Park?

Private Car

Hired Car

Private Bus .

Tour Bus

Motorcycle

Walking
Hitch hiking

ofhers.— please specify

19

Are you making this visit on your own?

YES
NO

if yes go to @ 7
1f no go to Q 6b

If not alone, are you in

1)
2)
3)
4)

What is the name of the organization that planned thisitrip?

family group

~with an informal group of friends

-friends and family

with an organization or club

20

go to 21

Q 6d

go to @ 6c

22 23

How many are there in your group?

Adults ' persons

Children . persons

Is your visit to the Park a one?day trip?

YES
NO

If yes go to @ 10 '
If nogo to @ 8

24 25

26 27

(please regard children
as being age 15 or less)

28
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8) How many nights did you stay or do you intend to stay in this Park? 29 39
nights
9) Since. this is not a one day trip from home, what kind of accommodation

did you use in the park’>
(If a combindation of types of accommodation was used, pZease indicate
in the boxes, the number of nights spent in each)

Tents .
31

Caravan/Campervan .
NPWS cabins at the Waldheims
NPWS cabins at Lake St. Clair

Pencil Pine Lodge

Walkers huts

oﬁher_-.pleaSe specify

10)_ wWhich of the follow1ng best describe the purpose of your visit to the

Park°
32

Overland track bushwalking

Camping and day bushwalking

Day bushwalking _

Picnicking

Coach tour visitors

Boating

Other - please specify

-

11) what types of activity will you/have you undertake(n) whilst in the Park?
If more than one actzvzty please tzck appropriate boxes.

~ Hiking

Camping
Ping 33 34

Mountain Climbing

Swimming

Amateur nature & wildlife study

Photography

Fishing

Boafing

Sight-seeing

Other - please specify




(Appendix 3 Continued) 4

12) Which one of the above will be your major activity?

DAY WALKERS AND OVERLANDERS

13) Could you please indicate on the map(s) provided, the walking
routes you took or intend to take whilst in the park.

1. Please mark with arrows your complete route(s), thug -»>+>>>r

2. Please mark with an 'X' those places at which you camped
or stayed in the hute along the overland track and
by each mark put an appropriate letter.

- stayed overnight
~  stayed 2 nights
stayed 3 nights
- stayed more.than 3 nights

onwy
1

14) Which feature(s) of the Park did you enjoy best?

Please rank 1, 2, 3, ete. in order of importance to you.

~ Scenery

Openness

Quietness

Geologiéal features

Flora (vegetation)

Fauna (wildlife)

Doﬂ't know

Ceneral comments

260

35
36 37
38 39
40
41
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Cradle Mountain Day Walk Map

MAP A.

(Refer to OQuestion 13)
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Pencil Pine Lodge

A Mt Emmet
N Waterfall Vatiey Hut

Barn Bluff

\ Cirque Hut
Lake win >} A

e
H
:
4
'
h
) >
Windermere Hut gy
)
H
N
"%

0O1d Pelion Hut
Petion Hut

/
Mt Thetis &
.Mt Ossa

y=d Mf Doris

Kiora Hul.'...‘.

s Ducane Hut
& Faliing Mt.

Lo

+  Range

&
e
)Q;)A . A Wmdy Ridge Hut

% “'\ "Plne?

6 '\j%valleV)

The Guardlans‘ ”f 1Y !"”," "
Mt Gould & RS

Lake Manon?

Mt Rufus?.".

Gingerbread Hl\n'\ \Cottage

yAP B. Cradle Mountain-Lake

St. Clair National Park
‘Walking tracks.

(Refer to Ouestion 13)



15)

‘a)
b)
c)

4)

e)

£)

)

h)

i)

3

k)
1

'm’

n)

. Others - please Specijy

" Generagl comments
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Below is a list of factors which may have detracted from your enjoyment

of the National Park.

a tick in the appropriate box -

1.  which you did not notice or feel concermed about

2. which you noticed

For each of them please indicate b

3. which reduced your enjoyment of the park;

Littering

“Rundown campsites

Dirty or dilapidated

shelter huts

‘Too few campsites
Too few huts
Crowded campsites

Very large parties

. Plagues of insects

Poor condition of
walking trails

Insufficient .
information about
the park : '

Bad weather
Poor attitude of
NPWS rangers

High costs of
services and
amenities provided

Inadequate picnic/
BBQ facilities

Did not
notice

Noticed

Reduced o

Enjoyment

y placing

42

43

44

>
(o)}

000000 0ooooon

»
~

49
50
51
52
53
54

55
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16) Do you feel that it is necessary to carry out further improvements
"to facilities in this park?

o . S7
YES . If yes go to Q. 17 [:]
Nno - | If no go to Q. 18
Gemeral comments i R
17) Below are some facilities of the National Park that you may feel need

improvement. For each please indicate by placing a tick in the
appropriate box whether you feel that the facility needs
improvement or feel that the current facility is already adequate.

. Facilities Current: | Don't
need facilities . | know
‘improvement adequate

u
(oo]

é) Walking trails

wn
{e]

b) Signs indicating time and
o distance to campsites and
‘huts -

<)
o

c) simple pit toilets along
trails

(2]
he

" d) Insulation and facilities
~in huts

o
V]

e) Information centres

f) Picnic areas

o -
»

g)  Camping ground facilities
at Cradle Mt. and Lake St.
Clair entrance -areas

o)}
w0

h): Litter disposal provision

o
(o)}

i) Day visitor facilities

o
~

j) . Rangers stationed on trails

[¢))]
@

JO0DOoo o000 OO

k) Commercial services (e.g.
boats/kiosks/huts etc.)

6

"o

Others - please specify ' T o

General comments
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18)

a)
'b)

c)

d)

e)

g)

h)

i)

jfb

- Would you support or oppose the introduction or the expansion of the
following -activities in the park? .
appropriate descriptions for each activity.

Commercialisation e.q.

souvenir shops

Buildings - hotels,
motels

Private holiday shacks .
Kiosks and petrol
stations :

Building of a sealed:
tourist road at the
Cradle Mt. entrance

Exploitation of timber |
resources S

Mining

Construction of public
airfields. '

,Deﬁelopment of camping

and caravan sites:

More wooden walkways
on trails to prevent

- v_vegetation damage

jk)'

1)

Guided bushwalking’
tours around the

Cradle Mt. and Lake

St. Clair areas

,Eétablishment of short

walks with detail

" notes/notices available

'~ on features of interest

m)'

{(nature trails)

Expansibn of vehicular
roads within the
National Park

Please put a tick under the

Strongly
.support

Support

Neutral

Oppose Strongly
‘ | oppose

o
N

265

~
o

[]

~
o}

~ ~3
> w

~3
(8,

~J
(22}

Oo0 o ooo

R

DO

1 2345

General comments

¢ -

...........

CASE NO.

7[:]’
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19) In this Park, the public are advised to keep on the marked trails.
: Has this or will this restrlcted access reduce vour enjoyment
- of the park?

NO

Don't know

20) Some people feel that ecosystems in the park are déteriorating.
s With this in mind, would you support or oppose the following
actions? . PZease tick a;ppropmate box for each of the suggestzons.

Suppdrt Oppose Don't
~ know

a) lelt the number of v151tors to
the park

b) Put a limit on party size for - | 10
overland track bushwalkers : : ' -

c) Close damaged campsites and , . ‘ 11
trails ! ’ '

d) .Encourage visitors to use o . ’ 12

their own cooking fuels -

gas/kerosene, instead of wood

. e) Encourage visitors to remove ’ : ’ o 13
- . their litter from the camp- ° '

sites and huts along the trails

General comments

21) Would you be willing to pay ‘an entrance fee to support the
continued maintenance and expansion of facilities within this
Park? :

YES " If yes go to . Q 22 | 14

go to @ 23

General comments
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22) If you favour the levying of fees, please tick below how much you
think would be an acceptable charge per person?

: L 15 -
Less than 50 cents | . $2.00 -~ $2.99 1. [::]
50 cents - $0.99 | $3.00 < $4.00
$1.00 - $1.99
‘Other amount
23) Is this your first visit to this National Park?
: s . 16
" YES | If yes go to @ 25 '
NO If no go to @ 24 -
f g 17 18
- 24) - If no, how many times:have you visited this park?
. ' 19
When was your last visit?
-25) Are you-likély'to visit this park during the next 5 years?
NO _ _ If no go to @ 26
YES : 20
Don't know go to @ 27

26) Why are you unlikely to come back here again?

21
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PERSONAL DATA
Explanatory Note:-

" The questions asked in this section will help to identify what types
of people participate in outdoor recreational activities. It also enables
us to determine the relationship between types of users and their socioeconomic
backgrownds. This information will thus enable us to ascertain the future
trends in the use of natiomal parks. All information given will be strictly
econfidential. ; o

) S ) ' |
Respondent ' If in a party, number of '
, R 22, 23 24
, : people in each sex group
Y Sex: Male " ' '
: Female 25 26
28)  which age group do you fall in?
(a)  Age of respondent (b) If in a party, number of
: : ' persons in each age group
, 27 28 29
under 11 | - , : -1
12 - 1? )
18 - 24
25 - 40
41 - 65

over 65 yrs

HHHHH

29) - what is your marital status?

‘Single 40

Married

Other




30)

31)

32)

(Appendix 3 Continued) 11 269

What educational status have you acquired?

- (a) High school or below

(b) Matriculation . ) a1

(c) Technical education

(@) Tertiary (university/college)

(e) - Other
42 43

What is your specific occupation?
Please indicate which category comes closest to representing your
annual income?

(a) Less than $2500

(b) $2500-5999 =

(c). $6000-7999

) 44

(@). $8000-9999

(e) $10000~12999
(£)  $13000-15999
(g) $16000-19999
(h) $20000 or more

THANK YOU VERY MUCH FOR YOUR ASSISTANCE

Please note :

1)

2)

return this completed questzonnazre to the boxes provided at the
registration huts

if wnable to do so, please obtain an addressed, stamped envelope
from the ranger and send to the address given in the introduction.



APPENDIX 4.

VISITOR SURVEY ANALYSIS

'TABLE 4.1

ENTRANCE POINTS TO THE PARK

Cradle Mountain 91.3%
. Lake St. Clair C7.7%
Central Plateau 0.6%

Wolfram Mines track -

Arm River track 0.4%

TABLE 4.2

MEANS OF TRANSPORT USED TO GET TO THE PARK

- Transport
Private car 51.1%
Hired car _ i4.2%
private bus - 18.3%
Tour bus_. 2.6%
Motorcydle ' 1.0%
Walking ‘ -0.6%
Hitch-hiking C11.0%
" Commercial bus 0.8%

Taxi : 0.4%

270
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(+)

(i1)

TABLE 4.3
Are you making this visit on your own?

YES 9.5%

NO 90.5%

“If not alone, are you in

1) family group _ 36.9%

2) with an informal group of friends 39.0%

3) {friends and family 13.1%

4) with an~organization or club . 11.0%

271
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TABLE 4.4

'FACTORS’DETRACTING ENJOYMENT OF THE PARK

272

Did not Noticed Reduced Don't
notice otlcec. Enjoyment know
(a) Littering 49.6 28.5 21.9
(b) Rundown campsites 68.2 17.6 8.8 5.4
(c). Dirty or dilapidated
shelter huts 54.1 30.2 11.3 4.5
(d) ' Too few campsites 68.0 17.9 5.8 8.3
(e) Too few huts 76.1 11.4 2.0 10.5
. (f) Crowded'campsités_ . 75.4 11.0 6.2 7.4
(8) Very large parties 64.2 15.2 16.5 4.1
(h) Plagues of insects 63.6. "20.2 14.4 1.8
(i) Poor condi;ion’of walking 29.9 34.7 32.5 2.9
trails -
(j)' Insufficient information
about the park 68.6 17.8 12.0 1.6
(k) Bad weather 54.1 27.0 18.0 0.9
(1) Poor attitude of NPWS 0.7 4.3 1.8 3.2
rangers )
(m) -High costs of services 85.7 7.1 2.7 4.5
and amenities provided ) .
(n) Inadequate plcplc/BBQ 81.7 8.6 3.3 6.4

facilities




TABLE 4.5

SALARY DISTRIBUTION OF RESPONDENTS

(a)
- (b)
(c)

(d)

(e)
(£)
(g)

(h)

Less than $2500.
$2500-5999
$6000-7999
$8000-9999

. $10000-12999

$13000-15999
$16000-19999

$20000 or more

16.4%

7.9%

5.6%

©10.1%
22.7%

17.6%
10.6%

9.0%

273
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TABLE 4.6

FEATURES OF THE PARK ENJOYED MOST BY THE RESPONDENTS

Scenery

Openneés

Quietness
Geoldgical featufes
Flora

Fauna

A1l of the above

67.

13

10.

6%

9%
4%
6%
4%
4%

%

274



a)

b)

c)

4.

5.

6.

CRADLE MT.-LAKE ST. CLAIR NATIONAL PARK — TRACK SURVEY

LOCATION

APPENDIX 5

SITE NO.

. DATE

Aspect:

Elevation:-

Sﬁbstrate:

Dépth of Track:

Ground -Cover:

-Crown Cover:

&> W

Sz

quartz
dolerite
congloﬁerate
sandstone
glacial till
mudstone

others

0 - 100 mm
100-200
200-300
300-450

'~ 450-600

> 600

0o-1 -

1-10
10-30

- 30-70

70-100

0 -1
1-10
10-30

. 30-70

70-100%

828

[« IR IR IS,
L]

SwW

275
1 2
3 4
6 7
10
11
12
13
14
15
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7. .

8.

9.

10.

11.

276

Vegetation.Type: dominant
. : _ vegetation
forests tall 16 17 18 19
'wdodlands low
shrublands open
heathlands close
grasslands
. secondary
herbflelds vegetation
~ sedgeland 200 21 22 23
fernland
bolster moorlands
dwarf heathlands
dwa:f-sedgelands
Dominant Vegetatioﬁ Species:
24 25 26 27 28 29
. 30 31
Slope:
32 33 34 35
Width of track m
36 37 38 39
cm

Depth of soil
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12. a) Ground Matérial: b) Degrees of disturbance:
peat . 1 untrampled 1
mineral soils 2 trampled 2
rock fragments 3 dying » 3
natural bedrock 4 dead 4
others 5 eroded 5
Profile of track transect:
i) Transect length m -40 41 42 43
ii) Distance Width of Ground Disturbance
' Disturbance | Material
1st decile interval 44 45 46 47 48
. L1 1|
2nd decile interval- 49 50 51 52 53
' 1 [ i
3rd decile interval 54 55 56 57 58
4th decile interval 55 60 61 62 63
L [
5th decile interval ‘64 65 66 67 68
; : L1 [ [ 1
6th decile interval 69 70 71 72 13
. t -t T T |
7th decile interval 74 75 76 77- 78
L L I T T 1 |
8th -decile interval .5 6 7 8 9 1234
: - L T T T T JI]]
| 9th decile interval jo- 11 12 13 14 Case
— ' L. 1 T 1 No.
10th decile interval 15 16 17 18 19
13.rETopographical diagram of transect location S
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4
' l14. Line transects:
| - B . 22 23 24 25 26 27
TRANSECT | A -
NO.
. 0 .
. o o
o ) ) ) .
o ; A ) ) 3 )
B { A - N L . N
S . o -
é A L . P " N N
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APPENDIX 6

TRACK SURVEY DATA

Pistribution of surveyed sites by aspect, elevation; geological surface,

ground covef, vegetation, slope, track width, and track depth

TABLE 6.1
ASPECT
- Aspect : ‘ Frequency . Percentage Frequency
North 35 | T 16.1
South 12 o | 5.5
East ' ' 39 : | 17.9
West ' - 36 16.5
North East - 4o - 21.1
North West : 16 7.3
South East - . 18 ' 8.3
South West- _ ' 16 , ' 7.3
TABLE 6.2
ELEVATION
Elevation -~ Frequency Percentage Frequency
700-800 E , 54 - . 24.8
801-900 35 16.1
901-1000 51 23.4
1001-1100 A : 39 . . 17.9
1101-1200 . 18 - 8.3

1201-1300 o2 9.6
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(Appendix 6 Continued) TABLE 6.3

GEOLOGICAL SURFACE

Geology.- ' Frequency . ' ‘Percentage Frequency
Quartéite- _ _ 51 o _ 23.4
_ Dolerite o 15 | 6.9
: Conglomerate ‘ 5 ‘ | 2.3
Sandstone | | 32 14.7
Glacial Till 72 | 33.0
Mudstone o 28 | 12.8
Schists : | 9 - A ‘ 4.1
- Siltstone 6 o _ 2.8

TABLE 6.4

- GROUND COVER

Ground Cover % . Frequency . Percentage Frequéncy
0-1% 16 7.3
1-10% 65 29.8
10 - 30% 65 - : - 29.8
30 - 70% 62 v ' 28.4

70 - 100 % - 10 : : ' 4.6
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" (Appendix 6 Continued) TABLE 6.5
’ ~ VEGETATION
- Vegetation C Frequency . Percentage Frequency

Closed forest . 11 5.1
Open forest 20 ' 9.2
Open woodland 34 15.6
Low_oben.forest - 51 B 23.4
" Scrub - | 25 - 11.5
Heath : 57 ' ’ 26.1
Hummock sedgeland 13 6.0
_Ferhs—grags—heéﬁh' :_ -7 o 3.2

- TABLE 6.6

SLOPE
- Slope® Frgquency Percentage Frequency

0-1 | 23" 10.6
2-4 . 51 | - 23.4
5 -7 . 36 - - ~16.5
'8-10 31 142
11 - 13 22 10.1
14 - 17 20 9.2
18 - 20 2 0.9

21 - 25 9 4.1

<25 o 24 11.0
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(Appendix 6 Continued) TABLE 6.7

TRACK WIDTH

Width ~(c'ms) ) Frequency Percentage Frequency
0 - 100 cm : 28 12.9
101 - 150 cm ' 31 14.3
151 - 200 cm . 64 29.4
201 - 300 cm o 36 o 16.6
301 - 500 cm 28 - 12.9
501 - 1000 ecm 26 . 12.0
> 1000 cm 3 | 5 2.3
TABLE 6.8

TRACK DEPTH

Depth (cms) v ' | Frequency Percentage Frequency
0-10 .83 | 38.1
1 - 20 ' 62 : 28.4
21 - 30' I 44 20.2°
31 - 45 | | 21 9.6
46 - 60 6 | 2.8

> 60 2 ' 1.0




APPENDIX 7
VEGETATION DYNAMICS

TABLE 7.1

DENSITY CHANGESIOF:COLONIZERS_AS RELATED TO REPRODUCTIVE MECHANISMS iN THE KITCHEN HUT AREA

Mainly Seedling lst Yzz:Sityé:: Year ' Mainiy.Vegetative lst'YEE:SitYé:Z Year
' Carpha alpina ' 0.32 2.8 'Seifpus aucklandicus 1.8 - 3.64

| Poa » o 0,44 . 1.6 : Empodisma minus . 0.08 3.24
Rubus gunnianus R 0.0 0.6 ' Abrotanella scapigerd 0.24 1.88

. Dislaspis cordifolia - 0.0 | 0.4 Microlaena tasmanica 0.08 1.16
Celmisia saxifraga 0.0 0.4 Oreobolus pumilio 0.0 0.53
Actinotus suf‘f‘ocata 0.0 0.36 Donatia novae-zelandiae 0.12 ' 0.44
Euphrasid striata © - 0.00 - 0.08 | _ Pterygopappus_lawrencii 0.12° 0.20
Epacrfs serpyllifolia 0.00 0.08 - Bwartia mevedithiae | 0.12 0.08
Gentianella diemensis 0.08 0.08

€8¢



(Appendix 7 Continued) = ,  TABLE 7.2 |
COLONIZING SPECIES DENSITY CHANGES AS RELATED TO DIFFERENT TRACK SURFACES IN THE KITCHEN HUT AREA

Rock

.Species . | _’Pegt » * -~ Soil. Fragment
Carpha aZpind - 1.08 1.24 : 0.16
i Actinotus suffocata - . o 0.12 0.2 0.04
Abrotanella scapigera , o ,'0.28 | 1.2 ) ) ' 0.16
Empodisma minus . 0.0 3.2 | 0.0
'Donatia novae-zelandiae ©0.12 | 0.2 0.0
Pterygopappus lawrencii - . 0.0 , o ' 0.08 0.0.
Dislaspis cordifblia. -v : 0.0 : »' 0.04 R 0.
Poa gunnii | o ©0.20 0.48 | 0.48
 Oreobolus pumilo 0.44 o | 0.04 ' ©0.04
Celmisia saxifraga | . 0 | ' 0.04 | - 0.
Microlaena tasmanica 0 . 0.96 0.12
Rubus gunnianus ' 0 : 0.6 0
Epacris serpyllifolia _ 0.08 o 0

(Continued over)

¥8¢



(Appendix 7, Table 7.2 Continued)

Species | , Peat Soil Fﬁ:;ient
- Euphrasia striata 0.12 0 0
Ewartia mereditheae ;0.12 0 0.04
Lichen’ -0.04 0 0
Seirpus aucqundiéus ' 0.04 1.8 0
GentiqﬁeZZa'diemensis 0 O
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(Appendix 7 Continued) , "TABLE 7. 3
DENSITY CPANGE OF COLONIZERS AS RELATED TO THEIR REPRODUCTIVE MECHANISMS

IN THE RONNEY CREEK AREA

: sy 2 . i 2
Seedlings - 19?§n51ty/m1979 Vegetative Reproducersl 192§é$iFy/m1979
Microlaena tasmanica _ 1.7 5.3 " Seirpus aucklandicus 2.9 ©12.5
Rubus gunnianus 4. - 0.8 4.5 Empodisma minus 1.4 8.1
Hibbertia proéumbens - 0;4 3.9 | Gleichenia dicarpa i.O, ' 2.4
Poa gunnii i © 0.8 | 3.2 : Restio australis 0.5 | 1.2
Gonocarpus micranthus 0.1 1.1 . Acaena novae-zelandiae 0.03 0.1
Lepidosperma filiforme 0.03 0.9 ' Oreobolus distichus . ©0.07 0.67
Schoenus apogon '0{03 . 0.7 - | |

' Carpha alpina 0.1 | 0.5
Luzula spp. i 0.0 0.2
Gymmoschoenus Sphaerocephalus 0.0 ~0.03

Deyeuxia sp. : 0.0 0.03
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(Appendix 7 Continued)

TABLE 7.4

COLONIZING SPECIES DENSITY CHANGES AS RELATED TO DIFFERENT TRACK SURFACES 

IN THE RONNEY CREEK AREA

Species

Peat

Mineral Soil

Rock Fragments

Empodisma minus .
Setrpus aucklandicus
Microlaena tasmanica
ReStié dustralis
Rubus gunnianus
 GZéichenia dicarpa
Poa gunnii

Gonocdrpus micranthus
Hibbertia procumbens
Gymnoschoenus sphaerocephalus
Schoenus apogon
Luzula spp.

Fungi

(Continued over)

.1666
.0334
.5

.8334

.8334

.2333

.4333

L0667

2.3
0.1334

0.8334

2.7
0.0334
0.8667
0.2334

2.0667

0.1667

0
2.5
0.3
0.2
0.0334
0.3334
0.2667
0.0667
0.0334

0.2334
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(Appendix 7, Table 7.4VContiﬁued)

Species

Peat - Mineral Soil Rock Fragments
DeQeuxia,sp. - ‘0,0334 -
Lepidosperma filiforme 0.6333 0.2667 -~
Oreobolus distichus 0.0 0.0 -
Acaena novae-ze Zandiaé - 0.1000. -
: C&rpha alpina | 0.4334 - -
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(Appendix 7 Continuec_l_) . : TABLE 7.5 -
DENSITY CHANGE OF COLONIZERS AS RELATED TO THEIR REPRODUCTIVE MECHANISMS

IN THE WALDHEIM AREA

, .Density/m‘2 | o o Dénsity/mz
Seedlings _ : 1978 © 1979 Vegetative Reproducers - 1978 1979
Poa gunnii - o B 3{4 v 9.9 | Scirpué aucklandicus _ ; 1.6 8.3
Danthonia pauciflora ' 0.7 | 4.4 | Empodisma minus 1.2 2.5
-Gnaphalium sp. | ©0.03 . 0.6  Oreobolus distichus ' 0.01 0.10
:Poa annua 0.0 0.6 Restio aﬁstralis 0.01 0.10
Microlaena tasmanicalt : 0.2 | .0;6 Gonucarpus micranthus 0.0 0.10

. Hibbertia procumbens 0.0 0.5 Cotula sp. - 0.03 0.03
Gramineae 0.03 0.5
Luzula spp. :A 0.01 - 0.1
Agrostis ép. ‘ 0.0 0.1
Rubus gunnianus 0.0 ~0.03
Deyeuxia sp. 0.0 0.03
Diplarrhena moraea 0.1 0.63
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(Appendix 7 Continued) ‘ TABLE 7.6
COLONIZING SPECIES DENSITY CHANGES AS RELATED TO DIFFERENT TRACK SURFACES

- IN THE WALDHEIM AREA

'

Species v : Peat * . . Mineral Soil '-Roék”Fragments
Poa gunnii - . 3.1667 | 3.233 . 0.0667
Gramineae - | ©0.1000 0.1666 0.0667
Empodisma minus 0.7667 . 0.6000 0.0667
Hibbertic procumbens : 0.1334 0.1667 ‘ 0.2000
Restio australis 0.1000 : S - : =

* Oreobolus distichﬁs , ©0.0667 - - -
'Rubus gunnianus : 0.0334 - _ ,;
Diplarrhena moraea | S 0.0667 -
Microlaena tasmanica - S 0.0334 0.4667
Deyeuxia sp. , - ' o - : 0.0334
Seirpus aucklandicus | 6.7000 1.0000 -
Luzula spp. ' - | 0.1334 0.0334

(Continued over)
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(Appendix 7, Table 7.6 Continued)

Mineral Soil

Aépecies Peat Rock Fragments
' Gnaphalium sb; - 0.6000 -
Gonocarpus micranthus - 0.0667 -
Poa annua | - 0.6000 -
Agrostis sé. - 0.0667 -
Danthonia. pauciflora 3.2666 0.5000 -

Cbtﬁla sp.

0.0
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APPENDIX 8

(Continued over)

: : Track ‘ User Proposed Proposed
Track Section Condition Track Surface Intensit Track Rehabilitation
: . » y Classification Technique

-Wiendorfer's Forest Fair Peat Médiﬁm_ - I Rafts, Boardwalks

Hounslow Heath . Good Peat/Soil Low 1T Not required

Monds Ridge Fair Soil High II Gravel; Drainage
" Lake Lilla Track Good Peal/Soil High 1 Not required

Wombat Tarn - Fair Peat High I Corduroy

Crater Falls 'Féif Peat . High 1 -Rafts; Corduroy

Waldheim - Horse Track _

turnoff Bad Peat High . I Duckboard Gravel

Crater Creek - Wombat ‘ ‘ ' ,

Peak . : Bad Rock Fragments High I " Gravel Benching

Marions Lookout Fair Rock Fragments High II Steps

and bedrock v
Marions Lookout -
Kathleen Creek Very Bad Peat, Rock High II Gravel; Drainage;
: : Fragments v Bridge :
‘K - : ) a C
Hﬁthleen Creek - Kitchen Very Bad Peat, Rock High ' I1 Gravel; Drainage
Fragments .

Overland Track - Scout Bad .Rock Fragments High II Gravel; Drainage

Hut _ and bedrock '

Scout Hut - Kitchen Hut Fair Peat, Rock High II Gravel; Drainage;

_ Fragments Bridge
Riggs Pass Good/Fair Peat Low III Bench; steps;

Drainage
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(Appendix 8 Continued)

Proposed

Kitchen Hut - Fury Creek

(Continued over)

. Track . U Proposed
Track Section ack Track Surface ser Track Rehabilitation
, Condition Intensity . .
: _ Classification Technique
_'Dové - Marions Lookout : -
Top End Good Bedrock High I Steps
Bottom End Very Bad Peat High I Corduroy
Trdganini Track Bad Peat Low I Corduroy; Bench
Dove Carpark FiSuicide Bad Peat High I Bitumen
Rock ' : _ ' '
Dove Carpark - Boatshed Very Bad Peat High- -1 Bitumen
Dove Carpark - Hansons Bad/Fair- Scree, Rocks Medium II Gravel
Peak g '
Twisted Lakes Good/Fair Peat Medium I1 Benching; Drainage;
Slash/Cut
Ranger Hug Area Bad Peat ‘High 11 Rafts
Ranger Hut - Little Very Bad Peat Medium II Bench; Drainage;
Horn E ‘ ' Realignment
Face Track Bad/Very~Béd Peat/Soil Mediﬁm e II .Corduroy Drainage
Ballroom Forest Good Peat/Soil Medium - II Slash; Gravel; Steps
Rangers Hut - Artists Bad Peat Medium 11 Corduroy
Pool .
Scout Kilvert Hut Very Bad Peat/Soil Medium 11 Relocation
Cradle Cirque ' ' .
Very Bad Peat/Soil High II Realign; Gravel;

Drainage
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(Appendix 8 Continued)

(Continued over)

Ti ok . User Proposed’ Proposed
Track Section - o d?t; Track Surface Intensit Track Rehabilitation
: ondition : ' Y Classification Technique

Fury Creek - Rodway Fair Soil “High _ 11 Gravel

Turnof £

Rodway Turnoff - Fair Soil High 1I No works required
. Waterfall - : '

~Valley Hut Very Bad Peat High - IIT Relocate
‘Waterfall Valley - - Bad Peat High . II1 Corduroy; Drainage

Cirque Hut 4

Track to Cirque Hut Very. Bad Peat High . ITX Duckboards

Cirque Hut - Lake Holmes Very Bad Peat Medium ITI -Realignment; Corduroy

Lake Holmes - Lake Fair Peat/Soil Medium I1T. Rafts

Windermere -

Lake Windermere - Hut Bad Soil Medium : III Drainage

Hut to Lake Curran Bad Peat Medium I1I Corduroy; Drainage
Lake Curran - Pine Bad Peat Medium : III Corduroy

Forest Moor :

Pine Forest Moor - Forth Very Bad Peat Medium 111 Rafts

Lookout

Forth Lookout - Pelion Very Bad Peat Medium 7 ITI Relocation

Creek .

Pelion Creek - Frog Bad Peat/Soil Medium 111 Drains; Benching;

Flats : : Corduroy

Frog Flats Very Bad Peat Medium IIT Relocation; Footbridge

N
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(Appendix 8 Continued)

' Track User Proposed Proposed
Track Section c ndiiidn Track Surface Intensit Track Rehabilitation
: ° - n , y» Classification Technique-
Frog Flats - 0ld Pelion Very Bad Peat Medium : III >Corduroy; Bridges
0ld Pelion - New Pelion Fair Peat Medium CIII Corduroy
Old.Pelion - Wolfram Fair Peat/Soil Low . - ITI Corduroy; Bridges;
Mine i - ' ) Realignment
Pelion - Arm River Bad Peat Low III Corduroy; Drains
Pelion. - Pelion Gap Fair/Bad Peat Medium III Bridges; Corduroy;
: ' ' Gravel
Pelion Gap -~ Pinestone Very Bad . Peat Medium _ III Corduroy
Creek ‘ 2
Pinestone Creek - Kiaora  Fair . Soil Medium III1 Slash
Kiaora - Ducane Bad Peat Medium ' ITI Bridge; Bench;
} Drainage; Corduroy
Ducane - Ducane Gap Fair " Peat/Soil Medium - TIIX Bench and Drainage
Windy Ridge - Narcissus Fair/Good Soil/Peat Medium A III Bench and Dfainage
Narcissus - Pine Valley Fair Peat/Soil Medium III Drainage
Narcissus - Valley Track Very Bad Peat Low III Close
Narcissus - Forest Track Fair/Good Peat/Soil Medium I11 Bridge; Drainage
Pine Valley Hut Area Bad Peat ’ Medium I1I Corduroy
Narcissus ~ Echo Point Fair Peat Medium ‘ I1I Corduroy; Drainage
Echo Point - Cynthia Bay Good/Fair Peat/Soil Medium . I1I Bench; Slash; Drainage
Cynthia Bay - Petrarch Bad -Peat Low III Relocate; Corduroy;
B Drainage
Cynthia Bay - Watersmeet Good Soil Low - ' I Not required

DN
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