
SIXTY YEARS AFTER A MOUNTAIN BEECH 
FOREST FIRE 

R .  D. DICK': 

In the 19th century, when new lands were bcing occupied, tire 
was the standard practice used as the first step in converting scrub and 
forest land into grassland. In  the high country of Canterbury fire 
was used to try and change the mountain beech forest (Nothofagu., 
cliffortioides) into pasture lands. Frequently the topography of the 
country within a sheep run contains an unbalanced ratio of winter 
and summer sheep grazing country. Where there was insufficient 
winter grazing country, as in parts of the Waimakariri river catch- 
ment, the runholder tried particularly to clesr by fire some of the steep 
northerly facing slopes of the mountains in order to get sheep grazing 
country that would shed the snow quickly during the winter and early 
spring. 

One difficulty of the runholder was to get the forest burnt. Were 
the forest readily burnt, little forest would have remained on the 
eastern slopes of the Southern Alps in Canterbury by 1900. Prior 
to 1900 was the period of vast trial and error experiments by the run- 
holder and before the planned experiments of the scientist. It was, how- 
ever, only in extremely dry seasons that extensive areas of forest could 
be burnt. I n  the vicinity of the Waimakariri-Bealey junction the average 
annual rainfall from 1868 to 1879 inclusive was 101.93 inches, with 
a maximum of 155.89 inches and a minimum of 70.32 inches. 
Records are again available for Bealey from 1890 to 1918 inclusive. 
T h e  average annual rainfall for these twenty-nine years was 62.06 
inches, with a maximum of 87.91 inches and a minimum of 23.81 
inches. The rainfall gauging station at Bealey in the two periods was 
not in the same precise position so the records are not directly 
comparable. The very low annual rainfall of 23.81 inches occurred 
in 1895 followed by only 37.63 inches in 1896. Forest fires swept 
the Bealey and Craigieburn region in 1895 and werc burning on 
17 February 1895. During December 1896 fires swept the Mt. White 
forests and were burning on 29 December 1896. The average annual 
rainfall a t  the Bealey for eleven years between 1925 and 1936 
inclusive was 59.63 inches, with a maximum of 89.78 inches and a 
minimum in 1930 of 29.86 inches. Again during the summer of 
1955-6 an extremelv drv season occurred and a fire burnt mountain 
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beech forests in the Ribbonwood Stream catchment about three miles 
from Cass. It  is considered that extensive mountain beech forest 
fires take place only during extremely dry seasons, and it is thought 

''The assistance of J. H. Stone, North Canterbury Catchment Board, is 
acknowledged with thanks. R.D.D. 
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that subsequent to settlement, the first big forest fires in the head- 
waters of the Waimakariri river occurred during 1895 and 1896. 

Observations have been made on a mountain slope about one mile 
south west of the Wairnakariri-Bealey junction where mountain beech 
forest was burnt in February 1895. The soil is a Bealey soil type 
which is a subdivision of the yellow brown earths, and the average 
slope of the mountain is 29 deg. 33 min. for the 15 chain length of 
Line Transect where the observations have been recorded. The altitude 
rises from 2,660 ft. to 3,150 ft. and the aspect is north east. The 
Point Method of Analysis has been used on a permanently pegged 
Line Transect which is 15 chains in length, and observations have 
been recorded at two inch intervals, giving 5,940 recorded observations 
annually. During the latter part of January or early February every 
year for the period 1947 to 1956 inclusive, living vegetation, dead 
vegetation, or bare ground has been recorded. 

The summary of observations is presented in Table I. 

Year L~ving Vegetation 
"/o 

1947 69.3 
48 68.7 
49 60.4 
50 59.7 
5 1 56.5 
52 59.5 
53 57.7 
54 58.1 
55 54.5 
5 6 53.7 

Dead Vegetation 
% 
9.5 
8.8 

12.1 
10.6 
12.4 
10.3 
7.4 
8.8 

10.1,, 
10.2 

Bare Ground 
%, 

21.2 
22.5 
27.5 
29.7 
3j.1 
30.2 
34.9 
33.1 
35.4 
36.1 

On 18 May 1949 a square chain plot adjacent to the Line Transect 
was enclosed and 792 observations have been recorded annually 
slnce January 1950. A summary is presented in Table 11. 

Year Living Vegetation Dead Vegetation Bare Ground 
"/o % C/c 

1950 60.1 10.7 29.2 
5 1 61.0 10.3 28.7 
52 65.3 9.9 24.8 
5 3 71.0 5.4 23.6 
54 79.6 4.2 16.2 
5 5 83.9 3.6 12.5 
5 6 84.4 6.4 9.2 
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Botanical Composition 
Along the same Line Transect at 6 inch intervals the plant species 

as recorded in 1956 are presented as a percentage of the total number 
of observations of living vegetation. (See Column 1, Table 111.) 

The botanical composition as recorded in 1956 of the plot enclosed 
on 18/5/ 1949 is presented. (See Column 2, Table 111.) 

The same method has been used on a Tussock grassland mountain 
slope, "Cloudy Knoll", for a distance of 12 chains where the average 
annual rainfall is estimated at 40 inches, the average slope is 33 deg., 
the altitude rises from 2,530 ft. to 3,000 ft., and the aspect is north- 
east. (See Column 3, Table 111.) 

The botanical composition of this portion of the Fescue tussock 
grasslands which has been grazed continuously since occupation 
but not burned for many years is presented for the purpose of com- 
parison with the plant succession following a forest fire. 

Species Grasseb 

(each species expressed as a 
% of the total living vegetation). 

Anthoxanthum odoraturn* 
Agropyron scabrum ... 

Agrostis tenuis" ..- 

Deyeuxia avenoides ~ -- 

,, Foresteri ... 

Dichelachne crinita .... 

Danthonia pilosa . .. 

,, semiannularis .... 

,, setifolia .... 

Festuca Novae Zealandiae 
Festuca rubra var. fallax:% 
Holcus lanatus:% ........ 

Koeleria Kurtzii ........ 

Poa caespitosa ........ 

Poa Colensoi ........ 

Triodia exigua ........ 

Total Grasses .... 

Other Species 
Acaena inerrnis .... 

,, sanguisorbae 
Anisotorne filifolia 

,, petrea 
Blechnum penna-marina 
Brachycome Sinclairi 
Celmisia gracilenta 
Coprosma Petriei 

Columns 
2 

3.5 
9.5 

38.5 
I .O 
- 
- 

5.5 
17.5 
- 

0.5 
- 
- 
3.0 
I .5 - 
1.5 - 

82.0 

2 

- 
0.5 
- 
1.5 
- 
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Table 111 (Continued) 

Carex sp. .... ---- 

Dianthus armeriaq .... 

Discaria toumatou ... 

Epilobium sp. ~ - .  ---- 

Forstera tenella ..-- .--- 

Gaultheria depressa .... 

Geranium sessiliflorum ---- 

Helichrysum bellidioides ---- 

Hieracium piloselloides:" 
Hyphochaeris radicata':' .... 

Luzula campestris --- 

Linum catharticurn* .... 

Leucopogon Fraseri .... 

Leontodon hispidus ~ - - -  

Leptospermum scoparium 
Muhlenbeckia complexa 
Microtis uniflora ..-- 

Pteridium esculentum - -- 

Pimelia prostrata .-.. 

Prasophyllum Colensoi .... 

Polystichum vestituni .... 

Rumex acetosella" . .- 

Raconitrium sp. .-. 

Raoulia subsericia -... 

Senecio bellidioides .... 

Trifolium repens':: ..-. 

Viola Cunninghamii .... 

Vittidinia australis 
Wahlenbergia albomarginata 

Total Other Species 

:: Exotic species. 

1. The burnt mountain beech forest area undcr observation has 
been converted from forest to grassland which supplics some 
feed for  sheep. 

2. Where observations have been recorded on the grazed area, the 
living vegetative cover has decreased by 15.6 per cent. during 
the years 1947 to 1956, and the bare ground has increased by 
14.9 per cent. 

3. Where observations have been made on a one square chain 
enclosed plot adjacent to the above, the living vegetative cover 
has increased by 24.3 per cent. during the years 1949 to 1956, 
and the bare ground has decreased by 20.0 per cent. 

4. The  botanical composition of the forest area sixty years after 
fire shows a large percentage of grass species-65.5 per cent. 
Three species, Danthonia pilosa, D. semiannularis, and Agrostis 
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tenuis, make up 55.3 per cent. of the 65.5 per cent. of grasses 
or 83.2 per cent. of the "grass" vegetation. Add Anthoxanthum 
odoratum to the previous three species, and the four species 
make up almost 90 per cent. of the "grass" vegetation. Almost 
56 per cent. of the "grass" vegetation comprises exotics. The 
two native tussocks present are few in number. It is probable 
that a grass seed mixture of exotic species was sown after thc 
forest fire. 

5. An analysis of the botanical composition of the tussock grassland 
region shows the prevalence of the Fescue tussock, the occur- 
rence of the little blue tussock (Poa Cokensoi), and blue wheat 
grass (Agropyron scabrum); but of considerable interest is the 
vigorous ingression of sweet vernal (Anthoxanthum odoraturn) 
and brown top (Agrostis tenuis), two exotic grasses that have 
not been sown there by man. 

6. The analysis of the botanical composition of the enclosed plot 
at this stage shows largely the increased vegetative development 
of the grasses. 


