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Summary 
National Forest Survey experience in the determination of area is 

discussed. The one really satisfactory method proved to be deter- 
mination by weight. Techniques employed are briefly outlined. 

THE PROBLEM 

Draughtsmen of the National Forest Survey faced a big job in the 
determination of forest areas by forest type and tenure. All told, there 
were some 200 Forest Type Maps of scale 20 chains to 1 inch, and 
an additional 40 of scale 1 mile to 1 inch. On any one type map the 
number of separate area determinations that had to be made varied 
from 20 to well over 200, the average number exceeding 100. Forest 
type boundaries, as shown on the maps, were exceedingly irregular 
and, with the addition of tenwe boundaries, areas to be determined 
varied from a single acre to several thousand acres. Frequently small 
pockets of variant type or tenure occurred scattered throughout the 
extent of a major type. This work of area determination was, for long, 
the bottleneck holding up completion of the whole task of Forest 
Survey. The work had to be speeded up if target dates were to be 
met. The following methods were employed. 

METHODS 

( 1 ) Determination by Planimeter 
The planimeter is the ideal instrument to use for the determination 

of the area of a simple figure of not less than 1 square inch (equiva- 
lent to 40 acres on a 20 chain map) where the perimeter of the 
figure is near-minimum for its area and there are no enclosures to 
confuse the operator. These conditions were rarely met. Furthermore, 
there is a constant possibility of error, but errors cannot be picked 
up until the final stage of work on any one map, i.e., until the total 
sheet area is balanced against the sum of all individual areas. When 
an error does then show up, the whole job must be repeated. Using 
this method, the work of area determination fell further and further 
into arrears. 

(2) Determination by Dot Grid 
The planimeter was therefore discarded in favour of a simple dot 

grid. On the 20 chain maps a 4 inch square grid was superimposed 
and, on a piece of celluloid, a square with 4 inch sides was sub- 
divided into 16 one-inch squares within each of which were 10 
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equidistant rows of 10 equidistant dots. Each dot was equivalent to 
0.4 acres on the 20 chain scale. The operator then systematically 
positioned the dot grid beneath the map grid squares of the type maps 
(these being drawn on translucent ethulon copy) and counted the 
dots falling within each separate type or tenure class. Dot numbers 
were balanced for each 1 inch square and for the 1,600 dots in each 
4 inch square. When the entire map sheet was completed, the dot 
totals for each type and tenure class could be computed and con- 
verted to acres. 

Some difficulty was experienced where rows of dots fell along type 
or tenure boundaries, but otherwise this method was extremely 
accurate; but it was slow and, as can readily be imagined, very hard 
on the operator. It could not be used day in day out without serious 
risk of eye strain. 

( 3 )  Method of  Intercepts 

Type areas can readily and simply be computed by measurement 
of type intercepts along chosen grid lines. This method was success- 
fully employed for forest type maps, scale 1 inch to 1 mile, where 
but a few forest types were distinguished. Where there are many 
types, frequently of small individual total area, intercepts must be 
so closely spaced as to render the method excessively cumbersome and 
time-consuming. 

( 4 )  Determination by Weight 

Determination by weight was the method finally adopted. Many 
modifications in general method were made as the work progressed. 

To begin with, sheets of clear celluloid were tested for uniformity 
in weight per unit area and were found satisfactory. Forest type and 
tenure boundaries were then transferred on to these sheets and the 
individual pieces were cut out and separately weighed on a semi- 
automatic balance capable of 10 readings per minute, of weights 
from 0 to 100 grammes, to 4 decimal places. Using a pre-determined 
conversion factor and a calculating machine, an immediate conversion 
of weight to area could be made and the latter noted directly on the 
map and acreage schedules. 

The first improvement in method came when an electric vibrating 
tool was used to cut the celluloid map copy; the second and more 
important when it was decided to use the map original, on ethulon, 
as a photographic negative, making a contact print from it on double 
weight photographic paper, using this print for the weight/area 
determinations. 

Any double weight paper was found satisfactory, but standard 
precautions had to be adopted. The paper, though of uniform density 
at any given time, was subject to changes in weight/area ratios as 
great as 1 per cent., with changes in air temperature and humidity. 
To overcome this difficulty, the following procedure was used: 
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Each photographic map print of known total area was divided into 
three portions of convenient size. Each was weighed, its area deter- 
mined; and a conversion factor worked out. A t&t piece of the same 
photographic paper, kept under the same atmospheric conditions, was 
also weighed and its area determined, using the conversion factor. 
 sternati tic all^ all pieces in about a third o f  the print division (one 
ninth of the full map print) were weighed and weights converted to 
acres, the conversion factor being checked by re-weighing the test 
piece each half-hour. An acreage balance was struck after completion 
of each ninth and each original third of the total map print and 
adjustments made where necessary. Occasionally the adjustment for a 
full map print of 31,000 acres was less than plus or minus 20 acres, 
and rarely did it exceed plus or minus 150 acres, this latter repre- 
senting an error of plus or minus 3 per cent. 

In practice it was found that two operators, working together, 
could determine the type and tenure areas for a full 20 chain map sheet 
in one day-that is to say in about one third of the time required 
by the dot grid method. Operator strain is distinctly less than where 
either the dot grid or planimeter methods are used with, consequently, 
a greatly reduced liability to error. 

The method is ideal for use where area determinations of a great 
number of figures of manifold size and shape must be made. Only 
through its use was the National Forest Survey completed on time. 
Though the method is by no means a novel one, cv:dit for its local 
application and refinement must go to the draughtsmen concerned- 
Messrs. W. W. Gilchrist and D. J. O'Leary. 

NOTES 
OPOSSUM DAMAGE IN BEECH FORESTS 

RUAHINE RANGE, HAWKE'S BAY 

In the various upper watersheds of the Tuki Tuki River both red 
deer and opossums are present-the former in considerable numbers 
locally. Opossums occur at all levels. About the lower forest fringe 
and in adjoining grazing land, particularly where pockets of second 
growth broadleaved species occur, opossum numbers are locally 
great. In this area at least 16 indigenous species of shrubs and small 
trees are heavily browsed by opossums. In general, preferred species 
are those which also rank highly on the deer menu. 

Recently another type of damage undoubtedly attributable to 
opossums has been observed. This takes the form of extensive bark- 
eating and has been noted on rniro (Podocarpus ferrugineus) and 
red beech (Nothofagus fusca) at lower levels, and on windswept 
mountain beech (ac<ually XN. cliffusca) at about 3,000 feet. In all 
cases the bark has been removed, mainly from the upper portions of 


