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M. C. Macdonald, Wellington 

The need to establish a scientific reserve to protect the secondary 
totara-tikoki-matai forest stands on the Otaki Plain was outlined by A. 
P. Druce in Bulletin 33. Acting on Druce and Kelly's recommenda
tions, the Department of Lands and Survey acquired three acres of 
forest (stand A of 1966) and in 1971 fenced off the stand from stock. 

In July 1977 the reserve was revisited by members ofthe Society. 
The aims of this visit were to analyse the vegetation changes that had 
occurred since livestock had been excluded and to weed the reserve. 

Methods of vegetation analysis 
The point intercept method used by Druce in the earlier study 

was employed to gather data on species contributions to canopy, 
understorey and ground cover. Seventy-five intercept points were 
used in 1977 as compared with 94 in 1963-4. Diameter at breast height 
(d.b.h.) measurements were collected from the four canopy trees 
nearest to the first fifty intercept points. The data (with estimated 
standard deviations) are presented below, and compared with the 
earlier results. 

Results: 
1. Canopy cover 

Titoki... 

Totara.. 

Matai... 

Akeake. 

Melicope 

Myrsine 

Others 

australis 

1977 
%± 1S.D. 

31± 5 

25± 4 

19± 4 

1± 1 

4± 2 

5± 2 

15 ± 4 

1963-4 
%± 1S.D. 

26± 4.5 

19± 4 

20± 4 

12 ± 3 

23± 4 

These results show that akeake is no longer an important member 
of the forest canopy. This change was confirmed by members who 
had been present on the earlier recording trip. However, akeake is 
still important in a pioneering role in the stand, as many medium-sized 
trees and smaller saplings are present at the expanding forest margin. 
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2. Understorey intercepts 
The understorey was separated into an upper understorey, 

where the vegetation intercept was below the canopy but above 2m 
(7ft in 1963), and a lower understorey, where the intercept was 
between 2m and 20cm (7ft and 8in. in 1963). The results are expressed 
as number of intercepts per 100 points. 

Melicope simplex 

Matai 

Coprosma crassifolia 

Titoki 

Passiflora tetrandra .... 

Mahoe 

Others 

Upper 
1977 1963 

32 

l l 

15 

7 

l l 

1 

8 

56 

24 

8 

6 

24 

Lower 
1977 1963 

12 

12 

4 

12 

2 

2 

18 

10 

In 1963 there were only 5 points at which no upper under
storey vegetation was intercepted (cover 90± 4 per cent), but there 
were 14 such points in 1977 (cover 81 ± 4 per cent). The most 
obvious change to be seen in the reserve was that a lower 
understorey of broadleaved shrubs had developed. In 1963 the 
lower understorey cover was 24± 6 per cent (50 points) but in 1977 
cover had increased to 35 ± 5 per cent (75 points). Mahoe and 
Melicope simplex were two species that had increased their 
contribution to the lower understorey. 

3. Ground cover 

Litter 

Oplismenus imbecillus 

1977 
%± 1S.D. 

4 3 ± 5 

3 4 ± 5 

1 8 + 4 

5 ± 3 

1963 
% + 1S.D. 

7 8 ± 6 

4 ± 3 

8 + 3 

1 0 + 4 

There has been a significant increase in the development of 
ground cover of grasses and ferns in the reserve. Oplismenus 
imbecillus is the main species, but Pellaea rotundifolia and a number 
of other ferns are a conspicuous element on the interior forest floor. 
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4. Basal area (200 trees) 
No. stems Mean d.b.h. ± 1S.D. (cm.) 

Titoki 83 20.6 ±6.3 37.6 

Totara 37 27.6 ± 8.1 30.1 

Matai 57 19.7 ± 6.1 23.6 

Akeake 6 22.4 ± 9.2 3.2 

Others 16 17.8 ± 5.9 5.4 

The diameter record allows the conversion to another measure, 
basal area (b.a.), which is the actual space covered by the tree stem at 
breast height. The total b.a. ofthe 200 trees is 7.35m2. Relative basal 
area is obtained by multiplying mean b.a. by number of stems and 
expressing the result as a percentage of total b.a. Relative basal area 
may be used as one measure of dominance. 

Although only 18.5% ofthe canopy trees measured were totara 
they contributed 30.1% of the basal area of the stand. Matai, in 
comparison, has nearly 1.5 times as many stems as totara but 
contributed less to the basal area ofthe stand. Similarly, titoki, with 
over twice the number of stems as totara, made only a seven percent 
greater contribution to the stand's basal area. 

Future trends of the reserve 
In the six years since the Kiripiti Reserve was fenced off from 

livestock there have been considerable changes in the understorey of 
the forest stand. A relatively dense.broadleaved shrub layer is now 
present up to a height of 2m. Visually, mahoe appears to be the most 
important constituent of the lower understorey, although the inter
cept data show that Melicope simplex and Coprosma crassifolia are 
still the most common understorey shrubs. Seedlings of titoki and 
matai are frequently seen in the interior ofthe forest. The ground floor 
of the reserve no longer presents the bare picture it did in 1963. 

The major developmental trend of the forest in lhe near future 
will be towards an increase in height and species diversity ofthe lower 
understorey. There will be a similar development ofthe ground flora. 
Akeake is senescent in the interior ofthe forest and the remaining old 
trees are not expected to survive for much longer. There are a number 
of adventive weeds in and around the forest that could become a 
problem if left unchecked; inkweed is common, banana passionfruit 
vines were climbing over some trees at the forest margins, gorse is 
present at the open margin of the forest and is quite common in 
neighbouring paddocks. However, the forest is expanding at its 
margins, and totara and akeake saplings establishing in the pasture 
may in time shade out the sun-loving weed species. 
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