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THE VEGETATION AND FLORA OF THE COAL RIVER NATURE RESERVE 

by K.A. Johnson and J.B. Kirkpatrick 

(with four tables, four text-figures and an appendix) 

JOHNSON, K.A. & KIRKPATRICK, J.B., 1996 (30:vi): The vegetation and flora of the Coal River Nature Reserve. Pap. Proc. R. Soc. Tasm. 
130(1 ): 15-23. https://doi.org/10.26749/rstpp.130.1.15 ISSN 0080-4703. Department of Geography and Environmental 
Srndies, University of Tasmania, Box 252C, GPO, Hobart, Australia 7001. 

The Coal River Gorge Nature Reserve occupies most of a sandstone gorge and some adjacent hilltops in a dry part of Tasmania, the 
vegetation of which is poorly documented. Three dry sclerophyll and two wet sclerophyll plant communities were selected from a 
TWIN SPAN analysis of higher plant species presence-absence data from 200 quadrats. The plant communities formed a continuum from 
heathy Eucalyptus tenuiramis, heathy E. amygda!ina and grassy/shrubby E. ob!iqua dry sclerophyll communities to E. ob!iqua-Pomaderris 
and E. ob!iqua-O!earia wet sclerophyll communities. This continuum was related to the catena from the cliff top environments (altitude 
3 50-4 5 0 m) to the base of the gorge (approximately 200 m). Soil moisture appeared to be a major variable related to the change in floristics 
and strucrnre of the vegetation. The reserve, being small and downslope of developed land, has management problems related to n utrient 
drift, stock grazing and fire. 
Key Words: flora, vegetation, dry sclerophyll forest, environmental relationships, conservation, Coal River Gorge, Tasmania. 

INTRODUCTION 

The characteristics and ecology of the main vegetation types 
in Tasmania have been well documented (e.g. Jackson 1968, 
Kirkpatrick 1977, Brown & Podger 1982, Ellis 1985, 
Kirkpatrick 1991). Studies on plant ecology of particular 
areas in Tasmania have tended to be concentrated in the 
west of the state and on the east coast. There are relatively 
few vegetation descriptions of areas within the dry 
southeastern-central region of the state (Hogg & Kirkpatrick 
1974, Brown & Bayly-Stark 1979, Duncan & Harris 1983). 
The Coal River Gorge Nature Reserve is situated in the 
centre of this region. It incorporates a large part of the 
sandstone gorge of the Coal River 3 km northeast of 
Colebrook (fig. I). It is one of the few secure reserves in this 
part ofT asmania. The doc um en cation of the flora and plant 
communities of the reserve system is important in determin
ing both gaps in its coverage and appropriate management. 

In this paper we document the flora and vegetation of 
the Coal River Gorge Nature Reserve, analyse relationships 
between floristically defined communities and environ
mental conditions, and assess the conservation significance 
of our results. 

THE STUDY AREA 

An area of approximately 209 ha on the Coal River was 
proclaimed a State Reserve in December 1980, under the 
National Parks and Wildlife Acc. Prior to reservation, the 
area was comprised of freehold land on the western side of 
the river and crown land, on which grazing leases were held, 
on the eastern side. From 1978 to 1980 the Lands Department 
acquired blocks or parts of blocks of chis freehold land and 
terminated grazing leases on crown land which formed 
integral pares of the gorge. The freehold land acquired by the 
Lands Department was considered unlikely to be used for 
agricultural purposes. 

The Reserve is located predominantly on sandstones and 
siltstones of lower Triassic age, except where it has cut into 
Upper Permian carbonaceous mudstones and siltstones at 
its southern end (Brighton map sheet 831 2N, 1975; 

Oaclands map sheet 83138, 1975). The gorge has been 
incised to greater than 200 m along most of its length and 
is flanked by extremely steep cliffs. The reserve ranges in 
alcitude from approximately 200 m to 450 m. 

The mean annual rainfall at Colebrook is about 630 
mm. It is relatively evenly distributed throughout the year
(fig. 2). The mean daily temperatures in the Reserve are
likely to be slighcly lower than chose given for Hobart
Airport, the closest temperature station (fig. 3).
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FIG. 1 - Location of the Coal River Gorge Nature Reserve in 
southeastern Tasmania. 
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FIG. 4 Location sa1n/JLtn:{l sites and plant communities in the Coal River Nature Reserve.

Jjucat'V/JtlrjS a;mVf/atZltr.la forest
SClerC)prlYU COlmrnUnlt:y was in 32 /"'O •••,.../"1I ..• .... r"

...al.<\r"ITal,T level sites above the eastern cliff and
C'11t,,.n.lI1n.'iln,n farmland. It ranges in altitude

Group 000 - Heathy Eucalyptus tenuiramis forest
This dry sclerophyll community was found in 46 '-I ...... ,......... ~.u.... U'

on the top of the eastern cliffs. It ranges in from
approximately 350 to 410 m. Mean tree height is 23 m
(table 1). The total basal area is 30.37m2/ha, and the
dominant tree species are E. tenuiramis and E. anlV{J'aaun~a

(table 1). The heathy understorey is
co-dominated by the shrubs

Epacris impressa and Tetratheca 1/1 !Jlllll1rfllpr,Pl

herb Stylidium and the fern
esculentum.

Species richness is relatively high (x = 11.50, SO
with only a small proportion of the (x 10/0)
exotics. This contains endemic

10/0), but these occur over two-thirds of the ~U.U'-4... u .. '-'.

faithful to this group are the shrubs Pimelea """'''IU''''UJ



Pomaderris
Olearia
Dead tree 3 4
Mean 23 24 30
Mean shrub 0.5 0.4 0.7 1.
Mean fern 0.8 0.7 1
Mean % exotics in 1 4 0
0/0 with exotics 9 36 30
Mean % endemics in 1 8 3
% with endemics 67 68 8 6
Mean tree richness 2.30 2.00 .85 2.32
Mean fern richness 0.74 0.46 0.65 .25 2. 8
Mean richness 5.83 4.18 2. .25 0.94
Mean richness 0.50 1.82 0.82 O. 2
Mean richness 1.76 2.64 3.83 2.48 0.59
Mean richness 0.33 0.79 0.69 0.20 0.00
Mean 11.50 11.89 1 8.32

2.71 4.40 2.06

wsf wet

'lnt..... rAVlnn'lt-phT 350 to 450 m. Mean tree
total basal area is

Clrrnlt"lr'lnt-I'lT different to that of the E.
E. is the dominant

tenuiramis and E. also
The
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Vascular
values in
values in
trend is also shown in
richness shows the reverse trend. Tree
exhibits little variation, except that it declines slightly in the

E. community, and graminoid
E. amygdalina and

communities. Grass
richness are greatest in the grassy/shrubby E.

l.JoLvstj~cl.7;um 1Jr(Jlllrt~ru:m and
absence ofPoa spp., novae-zelandiaeJ Viola

hederacea and Geranium spp. are diagnostic. This
cornrrlunllty falls within the E. obliqua-Acacia dealbata
Olearia wet sclerophyll forest of Kirkpatrick et
at. (1

The communities from the Reserve
similar in structure and floristics to those described from
sandstone elsewhere in the Southern Midlands and Derwent

& 1 Duncan & Brown
The wet forest communities
to types in Tasmania (Kirkpatrick et

(x
(x
group may
communities
or at least two

wet

t"'\r"",C'p'nr,"'C' either of Pomaderris
or of Pteridium

spp., and an absence of Dicksonia

canlotJI.7VUt~a. A
an under
This latter

sut)COlmJTIU.nlt:y is to a small on a north
west at the southern end. It falls within the
inland Allocasuarina low forest of Duncan &
whereas the remainder of 01 falls within their



TABLE
of

001 01 10 11
28 65 44 17

93.48 21.43 1.54
91.30 57.14 12.31
86.96 17.86

Pteridium escufentum 73.91 46.43 61.54 68.18 17.65
67.39 57.14 35.38 4.55
54.35 21.43 6.15
47.83 21.43 6.15 2.27
34.78 7.14
32.61 7.14
28.26 25.00 6.15
23.91 14.29 1.54
21.74 10.71
21.74 10.71
19.57 14.29 18.46
17.39 3.57 3.08
13.04 3.57 1.54
36.96 85.71 80.00 54.55 5.88
78.26 85.71 10.77

8.70 71.43 20.00
39.13 64.29 60.00 31.82 23.53
54.35 64.29 24.62 4.55
23.91 50.00 4.62
28.26 50.00 16.92 2.27

32.14 7.69
28.26 32.14 15.38

Aira 4.35 28.57 26.15
Lomatia 4.35 21.43 9.23
Pimefea humifis 10.87 17.86 12.31
Dichefachne spp. 17.86 1.54
Stipa spp. 14.29 10.77 2.27
Goodenia ovata 4.35 10.71 7.69
Acrotriche serrufata 10.71

coffinum 10.71 7.69 4.55
acufeata 2.17 7.14 49.23 11.36

Lomandra 4.35 39.29 46.15
Geranium 36.92 20.45

10.87 17.86 26.15 15.91
3.57 23.08 22.73

6.52 3.57 21.54
21.54
21.54 4.55

spp. 6.52 3.57 13.85
Anthoxanthum odoratum 7.14 13.85
Senecio sp. 13.85 6.82 11.76
Hypochoeris radicata 3.57 12.31 6.82
Senecio fautus 12.31
Ofearia firata 23.08 59.09 23.53
Senecio finearifOfius 29.23 47.73 11.76
Acaena novae-zefandiae 9.23 29.55

hirta 3.57 4.62 20.45 5.88
6.52 6.15 15.91 5.88

6.15 11.36 5.88
11.36 5.88
40.91 94.12

1.54 11.36 76.47
7.69 65.91 70.59
3.08 18.18 58.82

52.94
Hymenophyffum cupressifOrme 2.27 17.65
Phymatosorus pustufatus 2.27 17.65
Steffaria flaccida 11.36 17.65

1.54 4.55 11.76
11.76

1.54 6.82 11.76
2.27 11.76

in more than 100/0 of the quadrats in anyone group.
their abundance within the group within which they are most
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The above data indicate that moisture IS a
correlate of variation in the of the rest;rve.

_""",'1111"'. r·,r"\'"lrlr'l:T of the increases from the
flats as a result of both Inrrp'"l,C'ln.{'T

..... t-n...... n. ..r.r..... of fine r.. .... t-r.rlc"...

flow water would tend to augment the amount
of moisture available to be held in the soils of the lower

the of the of insolation on
p,\T'-lnrlt"r'1nc'nllt"'"lTIAn rYPlnpt-o")ll,r decreases the 'f.Ta'.....ar"r.n. ....

continuum E. tenuiramis
to E. wet crl,p.rr\t""\r\'TII

result of variation in aspect and the effect
the cliffs.

Tree has been observed to be related to moisture
aVclllabllltv being reflected in

.t-lrr.. .... 1-rlr·lr & Nunez The 'f.Tar'ra1"'"r.r......

the Reserve shows a trend in increasing and
shrub from the communities to the

1), which coincides
increase in soil moisture. The

In the wet sclerophyll forests
c1o'wnlslclne flow the

data collectionam!V!!ttaLjrna communities are grey to
loams. ranges from 0.25 to 0.35 m.

000 001 01 10

000 0.0000 0.3983 0.6370 0.8073 0.9188
001 0.3983 0.0000 0.4878 0.9105
01 0.6370 0.4878 0.0000 0.5462 0.8203

10 0.8073 0.7652 0.5462 0.0000 0.5809
11 0.9188 0.9105 0.8203 0.5809 0.0000

TABLE 4
Environmental variables for communities

000 001 01 10 11

No. of 46 28 65 44 17
soil colour dark grey dark brown dark brown dark brown black

soil (m) 0.25-0.35 0.25-0.35 0.95 0.95 1
Mean pH 5.0 5.7 6.0 6.2 6.0
Standard deviation 0.7 0.7 0.8 1.0 1.6
Mean °10 loss 10.8
Standard deviation

on 5.0 4.3 6.6 5.4
Mean °10 bare 30 15 20 20
Mean °10 rock cover <5 <5 10 20
Mean 5 20 16

2.5 3 4

coded on as follows: 1 = NW 2 W, N; 3 = SW, NE; 4 S, E; 5 = SE

(wettest
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native
The southern end of the Reserve is C'llt.... l<:>rr"'.rI

and cattle from "'r11·,..r.~nr

and ad.e~quate

appear to
Reserve.
from the
fence.

Fire is an part of the of the commun-
ities in the Reserve. The amount dead wood "£>c"l1lr'lnrr
from extensive tree dieback in both the
crl,,,,r"'.nh"TII communities may increase the
it occurs. Fire sensitive such as Olearia ar(J"()/)/'1vLLa.
which from fire in the moist

have decreased the
wood acts as a source of fuel.

The control of fire In
m~lndlgem(~nt for conservation.

ten years are known to
and heathy dry sclerophyll

communities and a regime than 20-25 years reduces
richness in shrubby communities (Williams 1991).
Conversely, richness also declines in these dry sclerophyll
communities if the fire-free period is too great.

We recommend that fire be used as a management tool
in the dry sclerophyll vegetation if the fire free period
becomes great enough to put species richness at risk. Fire
should not normally be used as a management tool in the
wet sclerophyll vegetation as the need for it is so infrequent
and accidental fires are likely to provide for that need.

Management

Inr'r<:>"IC'ln,rr nutrient status

Conservation

wet C'rl<:>rr\n r\'TII

rr..--t' .. art-.• r. .... r'il,f-yyof moisture and nutrient status makes

out their exact contributions to
These may be

a mechanism between environment,
litter characteristics and fire such

fire is least frequent in the valley flats and most frequent
on the cliff tops. However, apart from the observation that
fire has been more recent on the cliff top than in the valley,
we have no data on this subject.

&
<:>v ..,<:>rr<:>rI to be

as a result of
~£££ 'U' ~ .... ££ le~aCjrllnlg and

With one exception the species and floristic communities
identified in this study are considered to be well reserved
(Kirkpatrick et al. 1995). The heathy Eucalyptus tenuiramis
forest which was once widespread in the southern Midlands
and Derwent 1991) is that The
Coal River Reserve is its sale

The nature the Coal River poses a number of
nf()hlenlS for management. does not occupy a
COJmr)lel:e catchment. It is mostly in a valley and as

C'llt.... IPrr"'.rI to runoff from the pastures
1t IS and narrow with a

t-'''-' ..........~''-' .. ''"'' .. to area ratio. And thirdly,
its means that it is at risk from
a single event, such as fire.

the Reserve is with other relatively
undisturbed areas on property. Much of this land
is likely to remain unmodified due to its inappropriateness
for agricultural or purposes, but it is realistic to
assume that clearance continue on suitable land. There
is a need to encourage the retention of this native bush
surrounding the Reserve for a number of reasons. Firstly,
it increases the effective size of the and, secondly,
it acts as a buffer zone between the Reserve and farmed
lands.

Exotic

to soil ..-."t- .. "" .... 1- av;:;ulabHltv
_'-' , also ,nrl.r",r<:>C'

to the alluvial flats.
rllt"r-prpn,"'pc is much less
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A. terrestre
BLechnum nudum
B. nPJF1rJ,f}-lrJl1Y1r.UJ

B. wattsii
Dicksonia antarctica

Pteridium escuLentum

introduced
+ Tasmanian endemic

Holcus Lanatus
Poa Labiffardierei
P.
P. sieberiana

spp.
triandra

w sp.

S. lautus
S. lln/r;ar,zfoL'lUS
LS',

Sonchus asper
S. oLeraceus
'1l~'rn1'11/1r1/1 rubra

Stackhousia monogyna

sp.
Urtica incisa

* Verbascum
Veronica
Viola hederacea

Grasses
Agrostis spp.
*Aira /'/11'111'11lh1IJIIJ::.'/"l

*Anthoxanthum odoratum
echinatus

Danthonia spp.

Rosa rUl71(TlnO.fa
Tetratheca Labilfardierei

arborescens

CLematis aristata

CrassuLa sieberiana
(;v,no~rlOJ:SU)'11 austraLe

exarrhena
* Daucus carota
Dichondra repens
Drosera sp.

sp.
Gafium austraLe
Geranium dissectum

*C.
*Conium macuLatum

Larnt?hr'otziJ rOSSll
*Centaurium pr1/rYlrn~'n

* Centranthus ruber

Herbs

Climbers/Scramblers

A. plnltoLj~um

Bossiaea cinerea
Cassinia aculeata
'-.JVL" v-'"."" hirtelfa

Goodenia ovata

*SaLix aLba

Acacia dealbata
A. meLanOXY/(,1n
Alfocasuarina verticilfata
+Asterotrichion discolor
Banksia ma'rp-lnalta

Shrubs
Acacia
A. '1101"1/11.1"1+j'''1/1

Acrotriche serrulata

procera

sp.
Dianclfa rcvoluta
D. tasmanica
LJlnlfl'rrt.'na moraea

Lomandra LOf,I!ll)roLl:a
LuzuLa sp.

spp.
Schoenus apogon
Tetraria ,../7,,,,,,/7,,,., ..

Graminoids
BuLbine buLbosa
Carex appressa
C. sp.

lJn'abfJaj~lU;m colfinum
GonO(~an'Jus humilis
G. tetragynus
G. teucrioides
Goodenia Lanata

* Leontodon taraxacoides
LelJtl1rh'vnchl'JS squamatus

P. varia
Poranthera ml:crI7nf?Vlj~a

Lomatia tinctoria
OLearia
O. bI111'Jp-oL)abL)a
O. ramuLosa
O. viscosa

Pimelea

obcordatum
O. thvrw,zf1e:UJ

Hibbertia
1nl'11~rott~ra austraLis


