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slowing down o f micro-organism activity caused an 
increase in litter buildup. However, this meant that the 
percentage taken by termites was increased, and this 
percentage was instantly reduced to NH (another 
assumption o f model). Thus NH increased because o f 
greater input. NU rose because although the rate o f 
transfer from NH to NU was slower, the larger 
amount o f NH still meant that a greater amount o f NU 
was produced. The HA level increased slightly because 
the rate o f flow from HA to NU (not termite affected) 
was slower.

It was found that the conceptualization o f decompo
sition processes in a modelling framework, albeit very 
crude, gave direction and common goals to the 
researchers participating in this component o f the 
Savanna Ecosystem Project. It improved communi
cation between individual participants and gave 
fieldworkers an insight into the data requirements o f 
models. Examples which support these statements 
follow. Litter collected monthly from the study area is 
being analysed for the five chemical fractions into 
which it was classified, as well as for other fractions. 
From the results o f these analyses a more meaningful 
breakdown will be included in the next version o f the 
model. These results will also be used for model 
validation. A  pilot project, started to establish the 
annual course o f leaf and dead wood fall, is being 
expanded because the importance o f litter fall was 
highlighted by the model. Cooperation between the 
researcher studying termites and the microbiologist 
has become more meaningful now that possible 
decomposition pathways including both termites and 
micro-organisms have been identified. Research is now

aimed at trying to either confirm the assumptions 
made in this model about the relative roles o f termites 
and micro-organisms or produce new assumptions 
based on sounder knowledge.

The results presented above are o f limited value as 
they were based on some invalid assumptions and on 
transfer rates derived from temperate region studies 
rather than from the study site itself. Although the 
assumptions are being revised, the model is being 
re-structured, transfer rates are being derived from  
Nylsvley experiments (Fig. 6) and literature is being 
reviewed at present, we consider that this short Note 
on progress to date with the first South African 
decomposition model is appropriate.
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A  TABLE OF MAXIMUM ENTROPY VALUES FOR THE ECOLOGICAL PROFILES TECHNIQUE

Use o f the ecological profiles technique (Morris & 
Guillerm, 1974) in South Africa is hindered by the 
absence o f a table o f maximum entropy values. These 
values are required for the calculation o f sampling 
equitability o f variables. The shortcoming is remedied 
by this Note which provides Imax for values o f K  
from one to 50 in Table 1 (notation follows Morris & 
Guillerm, 1974). Thus a variable with five classes, 
after grouping when necessary, has an Imax o f 2 ,322.
TABLE 1.—Maximum entropy values corresponding to 50 

values of K

K Imax K Imax
1 ................ 0,000 16 ................. 4,000
2 ................. 1 ,000 17................. 4,087
3 ................. 1,585 18 ................. 4 ,170
4 ................. 2,000 19 ................. 4,248
5 ................. 2,322 20 ................. 4,322
6 ................. 2,585 2 1 ................. 4,392
7 ................. 2,807 22 ................. 4,459
8 ................. 3,000 23 ................. 4,524
9 ................. 3,170 2 4 ................. 4,585

10................. 3,322 25 ................. 4,644
1 1 ................. 3,459 26 ................. 4 ,700
12 ................. 3,585 27 ................. 4,755
13................. 3,700 28 ................. 4.807
14 ................. 3,807 29 ................. 4,858
15 ................. 3,907 30 ................. 4,907

K Imax K Imax
3 1 ................. 4,954 4 1 ................. 5,358
32 ................. 5,000 42 ................. 5,392
33................. 5,044 43 ................. 5,426
34 ................. 5,087 44 ................. 5,459
35 ................. 5,129 4 5 ................. 5,492
36 ................. 5,170 46 ................. 5,524
37 ................. 5,209 4 7 ................. 5,555
38 ................. 5,248 48 ................. 5,585
3 9 ................. 5,285 49 ................. 5,615
4 0 ................. 5,322 50................. 5,644

Maximum entropy o f factor L is calculated as:

Imax» L =  l0ë2^-"

For values o f K greater than 50 the following formula 
should be used to calculate maximum entropy:

Imax, L= logioK.(logi02) 1

= lo g 10K. 3 ,322  
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A  FIRST ATTEMPT TO MEASURE TEMPERATURES OF FIRE IN FYNBOS

Veld fire research is being conducted in Cape 
mountain fynbos, Acocks’s (1975) Veld Types 69 and 
70, to determine the effect o f fire on vegetation and 
streamffow and to establish how fire should be used in 
managing catchments. As previous workers (Ken
worthy, 1963; West, 1965; and Kayll, 1966) have 
pointed out, one o f the most important things to know

about fire is its intensity as expressed by its tempera
ture duration. This may be measured accurately but 
expensively with thermocouples (Kenworthy, 1963; 
Kayll, 1966), or indirectly by recording the water loss 
from blackened metal canisters (Beaufait, 1966). 
Where inadequate resources preclude duration 
measurements, temperature measurements alone must
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suffice. Temperature without duration has been 
measured either by using thermocolors* (pigments 
that change colour distinctly at certain temperatures) 
as was done by Pratt (1961) in Kenya and by Whittaker 
(1961) in Scotland; or by means o f Tempilst (pellets 
that melt at different temperatures) which have been 
used in the Kruger National Park (Anon., I960).

Temperatures were measured during a routine 
burn in 1966 on the Jakkalsvlei firebreak in the 
Jonkershoek State Forest situated about 10 km 
south-east o f Stellenbosch, Cape Province, with the 
object o f obtaining a crude index o f fire intensity for 
comparative purposes. The firebreak has been burnt 
since 1958 at four-year intervals. This investigation 
was part o f an intensive study o f the regeneration and 
phenology o f the vegetation o f the firebreak under
taken by one o f us (H.C.T.) between the burns in 1962 
and 1966.

A  7 ha rectangular area, with altitude varying from  
365 m to 460 m above sea-level, south-east aspect, 
and slopes o f between 0%  and approximately 45% , 
was selected for study. The lower third o f the area is a 
rock-strewn valley bottom, more or less level, and the 
remainder is a rounded granitic ridge, without rocks, 
running from north-east to south-west.

The area has a Mediterranean-type climate. Strong 
south-easterly winds, frequent in the hot, dry summer, 
often deposit moisture on the vegetation. Mean 
annual rainfall at this point in the valley is about
2 000 mm.

The vegetation consists o f Cape sclerophyll scrub, or 
fynbos, typical o f the mountains o f the South-Western 
Cape (Taylor, 1972 and in press).

As the temperature measurements in the Kruger 
National Park appear to be the first made on veld 
fires in South Africa, Tempil pellets were used in the 
present trials to make our results roughly comparable 
with those in the Park. The pellets record temperatures 
o f 125°F (52°C) and from 200°F (93°C) to 1 200°F  
(650°C) at 100°F (about 55°C) intervals. The same 
apparatus used for measuring temperature profiles in 
the Kruger National Park (P. van W yk pers. comm., 
1963) was used in our trials. It consists o f a tubular 
aluminium tripod which holds a vertical aluminium  
tube. The latter bears horizontal tubular aluminium  
arms, 1 ,8  m long, which may be raised or lowered as 
desired. Holes are drilled at intervals in these arms and 
a wire loop through each hole bears the metal spring 
from a wooden clothes-peg. A  Tempil is clipped 
between the arms o f this spring. The apparatus was 
used to measure the temperature at a point at ground- 
level, one at 45 cm and one at 90 cm above ground- 
level. As the vegetation seldom exceeds 1 ,2  m in 
height, measurements at the higher levels were 
unnecessary.

Two sets o f temperature profile measurements were 
made in this way, one at a randomly selected location 
on the granite ridge and a second on the valley 
bottom. In view o f limited time, funds and equipment, 
no further profile measurements were done, but to 
supplement the two profiles, ground-level readings 
were made at 34 randomly distributed locations. A t 
each location 12 pellets covering the full range o f  
temperatures were placed in a mica envelope o f 
100 m m x 3 7  mm, consisting o f mica sheets about 
0 ,2  mm thick, held together with wire clips.

* Manufactured by Faber-Castell, West Germany, 
t  Manufactured by Tempil Corporation, 132 West 22nd 

Street, New York City, U.S.A.

Estimates o f the height and density o f the vegetation, 
litter cover, stoniness, aspect and moisture conditions 
at each location were noted with a brief description o f 
the surrounding vegetation.

Burning took place on October 19th, 1966. The 
envelopes were collected and the highest temperature 
in each was recorded.

Meteorological conditions just before and during 
the burn, recorded at a station about 2 ,8  km north
west o f Jakkalsvlei, are shown in Tables 2 and 3.

TABLE 2.—Data from Biesievlei Meteorological Station

Date
Relative 

humidity 
at 08h00

Temp. (°C)
Hours

sunshine
Max. Min.

15 .10 .66 71% 24,4 7,8 9 ,7
16 .10 .66 82% 26,1 7 ,1 9 ,7
17 .10 .66 47% 24 ,4 9 ,7 9 ,7
18 .10 .66 58% 31,3 16 ,5 9 ,7
19 .10 .66 59% 32,8 17 ,0

TABLE 3.—Wind speed and direction, Biesievlei Meteorological 
Station

Date Direction
Duration

Average speed

From To
(metre/second)

15 .10 .66 S.E. 13h00
S.W. 13h00 24h00 —

16 .10 .66 S.W. OOhOO 13h00 --
N.W. 13h00 22h00 1 ,4
S.E. 22h00 24h00 2 ,0

17 .10 .66 S.E. OOhOO 14h00 2 ,5
S.W. 14h00 22h00 2 ,6
S.E. 22h00 24h00 3 ,3

18 .10 .66 S.E.
Variable

OOhOO 16h00 2 ,3

S.E.-S.W . 16h00 23h00 1,1
N.E. 23h00 24h00 1 ,0

19 .10 .66 N.E. OOhOO 10h30 0 ,8

The last rain before the burn was a fall o f 4 ,5  mm 
on October 10th. The south-easterly winds did not 
deposit moisture on the vegetation. Preceding condi
tions o f high temperatures, low relative humidity and 
strong winds had probably desiccated the vegetation. 
The fire was started at 08h20 at the top south-eastern 
corner, and burned mainly downhill along the side. 
On spreading inward it turned and burned uphill. 
The fire proceeded quickly on the granite slopes where 
a clean burn was obtained, but rather slowly on the 
valley bottom, where small patches were left unburnt. 
The burning operation was completed in about two 
hours. During this time the sky was clear, and air 
temperature rose to about 32°C in the shade on the 
site. Relative humidity at 09h 15 was 33%  and at 
lOhOO 27 %. Winds were very light and variable.

The two sets o f temperature profile measurements 
agreed exactly. A t ground-level 371°C  was recorded; 
at both 45 cm and at 90 cm 3 16°C was recorded.

Ground temperatures ranged from 149°C to 371 °C, 
with the mode at 316°C . The mean ground tempera
ture was 291°C  with a standard deviation o f 42°C. 
The data did not fit the normal distribution. Conse
quently the Mann-Whitney test, a non-parametric 
test (Freund, 1962), was applied in analysis. The data


