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FOOTJOTES TO LITRODUCT 101 CHAPTER

1. A number of studies have recognized the importance of micro-ecological
variation for health and nutrition. De Garine and Koppert (1988) record
notable differences between areas reflecting, among other things, access to
wetlands. Whilst such access is typically beneficial for foOd production,
the health impact tends to be negative (Newman, 1962:24). A Gambian village
adjacent to a swamp showed higher morbidity (especially malaria, McGregor et
al., 1966:659,665) and mortalify (Blllewicz and McGregor, 1981:224), and also
resulting slower child growth (Billewicz and McGregor, 1982:316) than in a
neighboring village. Differences in productivity responses between
environments have also been realised to effect drought vulnerability. For
example, Fleuret (1986:225) has pointed out in a general way that differences
in soils and altitudes, and the presence of natural wetlands, do effect the
drought vulnerability of different societies in a region. Curtin has
mentioned how production on the Middle Senegal is stabilised against local
rainfall variation by dependence on distant water supplies for river
flooding; a situation found in many semi-arid regions. This is inimortalised
in a local proverb 'Fuuta ko fetel Jabaaji' (The )tiddle Senegal is a double-
barrelled gun), referring to both its local and distant water supplies
(1965:178). A useful warning to the over-ecologisin of welfare can be
gleaned from the work of Hilt et al. (1982:23) in Mali. Mortality amongst
adults - but importantly not amongst children - was lower in the area with
a more secure food supply, with child welfare presumably being constrained
not by food supply, but by parental labour care time.

2. According to the UNICEF Country Study for Zimbabwe there are few micro-
nutrient nutritional problems commonly recognized in Zimbabwe. There is
some pellagra, associated with dependence upon maize consumption (UNICEF,
1985:4), but pellagra is less likely to be found in my study area because
maize production is combined with millets and some sorghum. (For example
in the 1984-5 high rainfall year, the cereal crop by weight was distributed
as follows: 44% maize, 40% bulrush millet, 11% sorghum and 4% finger millet,
and maize was predominant in what was sold.) Conflicting evidence has been
reported concerning vitamin A deficiency in Zimbabwe (IJUCEF, 1985:44), and
it may well be present in my study area, perhaps especially in the dry
season and on the clayveld ecological zone. }ight blindness was only
occasionally reported in this field study, and was not systematically
evaluated. Goitres are found in certain other areas of Zimbabwe with iodine-
deficient soils, eg. Chikwakwa, Chimanda and Omay, (UNICEF, 1985:44), but
there was none seen in Mazvihwa. Iron-deficiency anaemia is also quite
widespread in Zimbabwe (UNICEF, 1985:44), but was not investigated in this
study. Evidence for seasonal and inter-annual variability in vitamin
deficiencies in savannah areas is presented in Chapter Five, Sections 5.2 and
5.3 respectively.

3. Extensive oedenia and the associated physiological changes ('kwashiokor')
was encountered only once during the two years of nutritional monitoring,
and therefore was ignored in the anthropometric assessment, insofar as I
have remained reliant on weight-related characters in my anthropometry.
Kwashiokor tends to be found in areas where maize (Williamson, 1933) and
low-protein root crops (XcCance, 1975:163) are consumed. It seems
particularly rare in semi-arid areas of millet and sorghum consumption, such
as north-east Uganda (Hall, 1969). This may be the reason for its rarity in
this study area, but this remains a controversial topic. Whatever the
actual causes of the rarity of oedexna in the area, it did simplify the
nutritional assessment. However, it may also be that I paid insufficient
attention to identifying it.

4. As if to deny the founding contribution of Fox (1953) to the biology of
savannah peoples. See Chapter Five, Section 5.2, for discussion of
seasonality of labour expenditure, and how it actually seems more important
to weiht loss than is food shortage in the so-called 'hungry season' of the
rains in the moist savannah areas,
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FOOTIOTES TO METHODS CHAPTER

1. The only topic that proved intractable for discussion at this meeting was
the marked relationship between wealth and infant/child mortality. I had
intended to discuss it following the consideration of drought year mortalit
changes. After our agreement that infant mortality rose in the low rainfal
years in the drought-vulnerable ecological zone, I asked the women whether
this satisfied them that it was not witchcraft but ecological conditions
that determined death rates. This notion was rubbished immediately - surely
I knew that jealousies ran higher at the times of dearth?! The debate was
long, and only two women pubricly supported me, though I may have actually
received much secret support: women are frightened to say that they do not
believe in witchcraft as this tends to lead to their being accused. After
this discussion I felt at the time that it would be counter-productive to
raise wealth mortality differentials. The reaction was too predIctable. 'Not
only are some people using withcraft to accrue wealth, but then, still
unsatisfied, they turn round and kill the children of the poor'. The level
and form of social conflict likely to ensue would have been counter-
productive to the wider research and development goals at that time.

2. Knowledge of these indigenous concepts greatly enhanced my prestige, and
was largery responsible for my acceptance as a legitimate researcher and
indeed as a friend. For example, during an early visit to Mr Saul Jim, a
respected farmer and healer, he started to test me, as people were wont to
do. At first he pointed to well-known trees such as Corn bret urn imberbe and
C. apiculaturn and asked me to identify them, and state their uses. Findin
that I could do these easily, he pointed to a Ziziphus mucronata, and
evidently surprised him by announcin that it was a muchecheni. Therefore
he pointed up at the sky to distant circling buzzards. When I told him that
these were chapungu, from which ancestral spirits were observing us, he was
quite shocked, and announced 'Now you are one of us; only n'angas [healers)
are supposed to know that!'. He also quietly informed my research assistant
that day that he felt the situation was quite dangerous as surely I was
learning too much, but I was not told this at the time.	 It was on
demonstration of knowledge of this kind that many men (jokingly) pledged
their daughters to me in marriage.

3. My initial research plan had been to combine the study of Xazvihwa with
another, higher, wetter and slightly richer area of the District, Msipane in
Runde Communal Land), where I aTiso had friends. Working in this latter area
proved impractical for several reasons, not least that that the people were
afraid to discuss issues connected to land use due to Government planning
exercises, which they were trying to resist. Furthermore, I enjoyed the
physical isolation and 'harsh' environment of Mazvihwa, and found people
mare fun to be with. My zeal was heightened by the fact that the area was
considered a hardship post for teachers, agricultural and health workers.
Thus the reversals of Chamber's (1983) biases in rural development research
(towards richer, roadside areas with more pleasant environments and better
facilities) were achieved by deliberately targetting a poor and dry area.
Acceptance in Xazvihwa took time, and people were much more suspicious than
I realised at first. In part the problem was the isolation of th.1area;
there had been little presence of Europeans in the area since the war,here
was a lot of violence in )tazvihwa in the late 1970s. Most people found it
credible that 1 was a spy or military agent, and the local party officials
specifically warned people to watch me.

4. However, there were times when individuals refused to provide the
necessary information f or one reason or another, generally trivial. Usually
there was a subsequent change of heart, and not much data was missed.

5. For descriptions of these activities see Phiri-Maseko et al. 1988; Wilson
(1987d) and Vilson (1988).

6. Some local people did feel that the research process could also provide a
critique that would be locally valuable. During the initial stage of
research establishment, whilst there was still a fair degree of hostility, Mr
Chinguo and Mr Dzabvu came to see me especially to express their support.
They told me, through an interpreter, that whilst in the past local knowledge
had been quite sufficient for them, times were changing. In their view an
integration of insider and outsider knowledge was now required, and that
they felt that through the research process I could provide this. I was
struck at the time by their use of fhe term musimboti for what we could
create together, as this word was not easy to translate. The translator told
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me that a ausiboti was something key at the centre of things holding all
the pieces together, such as the centre piece to a circular ring of roof
poles. (As if happens I later found that the Dictionary lists one meaning
of the word as 'universal truth'.)

7. The fact that locals appeared in a position to design and implement
projects for themselves, does not mean that there was ever a time when local
factional competition to control any initiatives was not apparent.
Furthermore, and separate to the question of whether they actually needed
any outside assistance for development work, many local interest groups were
anxious to capture and broker aid monies and the other powers involved.

8. One example will suffice. In 1988 I presented a paper in Cambridge on
local perceptions of the factors leading to accelerated soil erosion on
clayverd, based on interviews in 1985 with several old men. The thrust of
the paper was that Government soil conservation programmes and land-use
planning measures were actually the chief factor in accelerated soil erosion
(Wilson, 1989b), I sent this paper to the chief soil erosion control officer
in the Ministry of Agriculture in Zimbabwe. The reply was an astonishing
acceptance of the thrust of the arguments, which not only admitted the
likelihood of technical failure but also stated that advances in conservation
were dependent upon the technocrats learning from local people. I sent
copies of this letter to Aazvihwa and asked: Abraham )tawere to read and
translate it to Mr Chikombeka and the other main contributers. Mr
Chikombeka was both excited and deeply moved, and articulated at length to
everyone that through things like this the research had really demonstrated
its worth. (It shoüTld be noted that Mr Chikombeka felt this despite knowing
that even though the policy is now recognized as misguided by senior
technical staff, the same policies will continue to be forcibly imposed in
his area (cf. Drinkwater, 1g89a).

9. Research at this time was conducted with vacation University Students B.B.
Makamuri, A.I. )tasanga and F. Maposa, the first two continuing with the work
on my temporary return to UK.

10. One of the ways I tried to help the research assistants understand the
significance of what they were doing was to give them other reports on
agriculture and environment in Zimbabwe to read. These were things of the
'farming systems' and 'food security' ilk. Although the extent of ignorance
and misinterpretation in these studies was primarfly amusing, it did impress
upon them why it was necessary to do the research, and ask such apparently
obvious and trivial questions.

11. Most people feared to work with me because of rumours that I was a spy.
Abraham Itawere was a friend of the family I lived with, and was identified
for me by B.B. Mukamuri, and therefore was more trusting. He worked for
short periods with Maureen Mukamuri (Mai Faith), who was from the family 1
lived with, and then with Knowledge Bwoni, the daughter of the councillor.
Then when he became my sole research assistant he interviewed togtther with
Ian Scoones' research assistant, his niece, Florence Shumba. 	 the final
stages he interviewed alone, or with his brother Cephas Mawere. I was
actually present for his work during May 1986 to May 1987 and December 1987
to February 1988.

12. Bryn Higgs' prepared an under-graduate thesis on woodland change during
two months through July-September 1986. Peter Holland visited for about a
week in September 1986 in connection with his under-graduate archival thesis
on famine in the area. Ian Scoones' then initiated his doctoral research on
the ecology of livestock production in October 1986 running throuZh until
late 1987. In 1988, Andrea Cornwall, who came to teach at the local school,
also undertook research into human fertility for an under-graduate thesis
after initial work in 1987.

13. Indeed some 6,000 A4 papers of field notes were taken.

14. During the initial stage of quantitative research, women were used to
interview women on topics such as health and nutrition. The first of the
two women assistants was more effective than the second, probably partly
because she came from an unimportant outsider lineage. This meant that
women did not view her with the same mistrust that she would divulge
information to relatively powerful 'enemies'. Later I only had the funds to
employ a single researcher, and kept my established worker, who was male.
Ironically he seemed able to establish a better rapport with the women than
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had the women assistants. Indeed, quite a number of women reported
satisfaction about what they saw as my sacking of an arrogant/incompetent
woman assistant, reflecting the very competitive nature of relations between
women in this strongly patrilineal society. The acceptance of Abraham
Mawere probably ref lected bath the positive way in which his Apostolic
family was regarded in the area, and also the fact that as a man there was
much less jealousy and/or fear of malicious oss1p. He is also a humble,
charming and trustworthy person, who established an excellent reputation,
which allowed exceptional intimacy and frankness. Abraham would probably
have faced difficulties, however, if he had tried to proceed beyond the
fertility-mortality histories to topics of sexuality and birth-control..

15. Ian Scoones and I shared the cost of purchasing these photographs.

16. Ms T. Shako and the Village Health Worker helped organise and undertake
this survey in Mutambe.

17. Morbidity rates calculated from different time intervals can give
systematically different results, f or example Huttly et al 1987:867 used 24
hour and 8 day recall with the same children and obtained markedly different
results.

18. A Discussion of the Methodology of Drought-Famine Mortality Estimates

Apart from Faulkingham, Person-Karell, and my own study, all famine/drought
mortality rates have been calculated from single round 'who died in this
household in the last year' surveys. Since the results of my own study
produce an unusual result (viz, attention to infant mortality rather than
child mortality increase), and since the method I used is more time
consuming, I think that it is useful to explore the methodological errors in
the retrospective mortality in household methodology, Despite the popularity
of this method, and its apparent uncritical use, I am certainly not alone in
their criticism. Caldwell (1977:95), for example observed of such surveys:

'impossible to place much faith in these figures as they were derived by
asking a single question about mortality which had occurred over the
previous year, Experience has shown that such retrospective time periods
in Africa are likely to vary in respondent's minds very much for the time
period (Brass et al, 1968), indeed, when being cross-questioned about the

impact of drought, many respondents would presumably be very likely to feel
that the enquiror could not but benefit by being told of all the deaths
occurring during the period of hard times,'

Likewise of the 1976 Mali Census he remarked (1984:20) that it

'asked only for retrospective mortality over one year, the question which
has yielded satisfactory data nowhere in Africa' (see also 1984:5)

Field demographers in Africa (eg. Hill et al. 1982:7), have found that:

'uch better reports on fertility and mortality experience in the pre-
survey period can be obtained by asking indirectly about vital events -
questions on the survival of parents (orphanhood), on first spouse
(widowhood) or on the number of children everborn and surviving at the time
of the survey',

Kloth et al. (1976:388-9) have defended the CDC method, though noting that
data was 'not collected in a totally controlled manner' so that 'conclusions
drawn from these data should be limited'. Concerning the time frame for the
retrospective question, they believed that it was possible f or people to
conceive of a full and discrete year because they conducted their survey at
the start of the rains and could ask about the period from the start of the
previous rains (1976:389). Similarly De Waal (1989a:6) argues that
investigating season of death controlled for period of recall, and allowed
calculation of seasonal death rates. However, he fails to specify how he
converted 'season of death' data into annual crude death rates, given that
each respondent's conception of the length of each season will vary -
especially over an area as large as Dar Fur, where the rains failed entirely
in the parts of the driest north. Furthermore the survey was conducted over
a several month period (April to July), which also meant adjustments for
length of period recalled would have to be made, adjustments that have to be
built into survey technique, which he does report as having done.
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Another possible criticism is the people inflated the number of deaths due
to desire to secure aid. Kioth et a.). (1976:388-9) deny that this occurred
significantly in their Sahel surveys, giving as evidence that reported
mortality is concentrated in the one to five age group as would be expected.
However, this interpretation ignores the fact that if/when people exaggerate
mortality they would be quite capable of 'lying plausibly', African
populations are well aware that mortality is concentrated in this age group.
Since informant mis-information is a risk with almost all research methods,
the argument in favour of other ways of estimating mortality has to identify
ways in which the household mortality recall method is notably vulnerable.
There are two features worth noting. The first is that it tends to be the
most rapid and cursory methodology allowing for the least rapport, trust
and/or cross-checking. The second is that it is the least specific about
which individuals are being referred to (eg. compared to maternal recall,
sibling or orphanhood methods), creating the greatest latitude for
exageration. Attempts by Africans to 'exaggerate' must be understood not as
basically selfish manipulation, but as largely a function of the constrained
communication offerred by such methods of famine assessment. Where
mortality is elicited as the only - or at any rate most objective - measure
of suffering, people could exaggerate mortality with the deaths of friends
and neighbours in mind, or simply aware of their economic and nutritional
need for food aid that might not otherwise be obtained.

Xost users of mortality-recall methods have admitted to an under-enumeration
of infant deaths, for which there are several causes. Infants who died will
frequently not be considered to have been household residents, not least
because over much of Africa they are not considered a 'social being' until
some time after birth (as acknowledged by Kloth et a.). 1976:389). (For an
example, amongst Serere a child normatively becomes a person with its
naming on the eight day (Cantrelle and Leridon, 1971:506J. Other much more
robust methods to specifically target recent changes in infant mortality
have been developed that centre around mortality of siblins of observed
index children (Hill and David, 1988), but have not yet used in the field to
investigate drought/famine mortality.

But there is a much more important criticism of the household-recall method
which has not been previously articulated.	 This is the problem of
calculating household population denominator values. According to the
reports this is calculated in the field studies by determining household
composition at the time of interview, and then adding the people reported
dead to produce a measure of household size at the start of the time period.
This is inadequate for two main reasons. First it ignoresthe definition of L'-'s I the household itself (a highly complex affair at the best of times (seeethods Chapter). But in the case of, for example, a group of nomads
involved in a series of destitution migrations, splitting and rejoining
several times, and then settling in a relie! camp in a semi-communal shelter,
it is difficult to conceive of a common concept and membership of a
household during that period being maintained such that it could be used for
quantitative demographic analysis.

Second, and even more significant, is the issue of changing composition of
households. According to the reports (Bie]jjk and Henderson, 1981a:1331,
1981b) this is calculated by some field studies by determining the number of
immigrants and emigrants over the time interval, numbers reputed to balance
- or are not reported - and this is errneously stated to mean that this will
not effect mortality-estimation.

Surveys in essentially stable African villages have noted high rates of
personnel changes in households. Village census figures one year apart in
Northwest Zambia found a 30% change in the individuals present in the same
physical households (Hansen, 1974:196). During seven years of surveillence
in Eastern Kenya, each year about ten per cent of individuals left the
sampled households and were replaced by others (van Ginneken et a.).
1984:69), and , furthermore, an average of 19% of the de jure population were
actually absent during the two weekly visits (van Ginneken et a.). 1984:68).
This, in turn, ignores shorter term absences and visits. Cantrelle and
Leridon (1971:507) recorded that over their five years of monitoring in
which 8456 births were registered - presumably the average length of
monitoring was therefore 2 years - 4% of babies migrated within the area
and 6% migrated outside of it. This is a lower rate than the other studies,
but in that study no examination of short term migration and change in
domestic oranisation was made.	 During attempts to administer malarial
proph1axis in African eradication programmes some 15-30% of the population
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'was found on the move at some state during any one year' (Desowicz,
1980:468). Although accurate quantification has yet to be undertaken,
similar high rates of short and long term migration occurred in this
Zimbabwe population over three years that I monitored them. Although no-one
has attempfed to measure rates of household demographic change within
famines, it is well known that they are greatly accelerated, and that core
members of the household may frequently have to leave the household for
days at a time to engage in economic survival strategies (Pankhurst, 1987,
1990). This means that:

(a) it is effectively impossible for anyone to define the actual number of
person-years of exposure in a given 'household' over a year, as there have
been so many different individuals involved for different lengths of time.

(b) age and sex-specific migration rates and types will be different,
therefore inevitably leading to biases between such categories, distorting
calculations of mortality. For example, child (and male) migration rates
will generally be higher than, for example, infant and woman, leading to
excess mortality being calculated as an artefact.

(c) migrants who have moved transiently through households (which ma
themselves be migrant), can on average be expected to experience differen
mortality risks to the population as a whoie. This could reflect both
factors predisposing them to be such migrants AD results of their migrant
status. Therefore precisely how their presence was treated by the household
head, will have considerable effects on the overall accuracy of mortality
rates derived from recall. I contend that understanding how they are dealt
with by household heads will always be beyond single round retrospective
mortality surveys.

(d) at the time of interview the household head will be unaware of the
mortality status of a fair proportion of the people who have been members of
that household during the year (as they will no longer be present).
Personal histories of the Ethiopian famine of the mid 1980s are replete with
secret migrations, believed (but unconfirmed) mortality, and loss of contact
with close relatives (Pankhurst, 1990). One would expect marked variations
by circumstance in how well people are able to keep up with the mortality
status of former household members.

(e) since a feature of advanced famine is the social exclusion of the lowest
sectors in the population, household heads will often define as non-members
destitute people (for example, handicapped or elderly) who had formerly been
dependent upon them, but were abandoned, Such people would be expected to
show higher mortality.

(f) the 'survival' of households to time of interview will not be independent
of their mortality experience. The greater the number of deaths in a
household the higher the likelihood thaf surviving members split up and join
other households. Furthermore, mortality by age and sex wifl have different
impacts on household survivorship. This will be particularly marked in the
case of adult mortality, where if the household head dies - or the only adult
woman - members will usually almalgamate on mass with other households or
disband.

Three problems of sampling in household retrospective mortality studies
stand out, but it should be stressed that similar problems are faced in most
such studies. First, given the very high variation in locality mortality
rates very large samples will necessarily be required, but somehow this has
to be matched with accuracy. Most famine mortality investigations have used
inadequate samples, and statistical methods should be used by the authors to
calculate error terms. Second, it is essential to correctly stratify the
sample in accordance with the major mortality-associated variables (such as
destitution-migration). However, this requires information concerning the
size and distribution of populations, and the probable axes of mortality
risk, which may not be available. 	 It also requires an ability to find
populations who have not come into the net of infrastructure and assistance
to avoid bias.	 Thirdly, single round surveys will never be able to achieve
full coverage, and will either leave out a proportion of 'households' or use
replacement sampling.	 This is bound to lead to the missing of higher
mortality households. For example, even in the highly raiised and
prospectively monitored (non-famine) Machakos study in Eastern 1(enya. the
few households missed in the follow-up socio-economic part of the interview
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in an well-institutionalised survey, had significantly greater mortality than
those actually located (Gemert et al. 1984:273).

In reality, therefore, there will be considerable biases in a number of
different directions, and these can be expected to vary greatly between
populations In their different drought-famine experiences, on the one hand,
and researchers and their particular approaches to questions on the other.
Therefore much more careful demographic methods are re9uired if discussions
of famine mortality are to be made sufficiently scientific to be more
genuinely useful.

19. To date, the principal objection to the use of NCHS standards for 'third
world' populations has been that they are not an appropriate tool for
clinical screening for health/food targetting; the Objectors remain in
agreement that NCHS standards are still useful in research for the
comparison of populations (Goldstein and Tanner, 1980). Although
genetic/environmental differences in growth patterns between populations
have long been acknowledged, most nutritionists have considered these minor.
Indeed an influential analysis by Habicht et a.). (1974), argued from an
analysis of a fair number of surveys in both poor and wealthy countries,
that 'ethnic' factors accounted for only 3% of height and 6% of weight
variations. Economic factors in the same samples, contributed to 12% height
and 30% weight differences. These conclusions have been supported by a
series of studies of 'elite' populations in third world countries (eg. that of
Rutishauser, 1965 for Uganda and Stephenson et a.). 1983 for Kenya; see
Martorell and Habicht, 1986, for a general review). }tore recently greater
attention has been paid to detailed analysis of such 'ethnic' differences.
Van Loon et a.). (1986) analysed four large data sets - three African and one
Indian - of apparently 'healthy' children. Their data showed that each
population showed a different growth pattern, to both eachother and NCHS.
It was not a matter of simply aapting 'cut-off' points for defining clinical
malnutition, because the growth curves themselves were heterogenous in
relation to weight and height (see also a fascinating study by Rea,
1971:412).	 This heterogeneity leads to an inevitable bias with age in
nutritional surveillance exercises. The conclusions of Van Loon et a.).
(1986:356) point to the fact that really rather sophisticated local standards
will indeed by necessary for clinical nutritional surveillance. A recent
study of the relationship of ethnicity to anthropometric status in UK has
confirmed that important variations occur even in privileged populations
(Rona and Chinn, 1987). Note also that NCHS Vt/Ht standards are made
problematic by growth discontinuities at twelve months of age (Cole, 1985),
k-Iowever, I have used them only for children of 2-10 years old.

20. It is of fundamental importance that nutritional standards be related to
risks of mortality, or to other functional impairment (Wheeler, 1980:440-1).
I cannot myself establish such relations for my study site; such an exercize
alone is a larger project than this thesis. Comparisons of existing studies
(not surprisingly) show that environments and populations differ somewhat in
the relationships between nutritional status and vulnerability (Pacey and
Payne, 1985:90, 43). to g.e.s-, it is actually surprising how similar are the
effects in the populations studied to date (see Chapter Seven, Section 7.2
for a review). Thus I feel justified in asserting that it is still meaningful
to document that if two sub-groups in a given population have different
anthropometric status then the smaller and7or thinner children are more
vulnerable. Whilst it has been asserted that being smaller can be
'healthier' in some environmental or socio-economic circumstances (eg.
Goldstein and Tanner, 1980), this is still hypothetical. Even if an average
lower anthropometric status is advantaeous (or hardly deleterious) for a
particular population, the relatively thinner individuals in that population
may still often be functionally impaired. Discussions of the possible
quantitative relationships between nuiritiona]. status and morbidity and with
mortality are presented which further justify this in Chapters Six and
Seven, respectively.

21. Using a mean figure for anthropometric status may appear to disguise
variability - and worse heterogeneity - within the population. Indeed there
are systematic shifts in variability in addition to changes in the means in
populations that show growth patterns distinct from NCHS standards (Van
Loon et a.). 1986:355). Since there is probably an exponential risk curve
with declining anthropometric status (Xartorell and Ho, 1984; Pacey and
Paine, 1985:43,90), the degree of variability (ie. proportion with very low
anthropometric status) is probably very significant in terms of risk of
mortality within that population as whole,	 However, in this Zimbabwe
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population there were very few individuals who fell below the anthropometric
levels associated with elevated mortality (80% weight-for-height, 60%
weight-for-age: see Chapter Seven, Section 7.2). Since in these studies I
was primarily concerned to demonstrate differences between sub-samples
through time, means and standard deviations appeared satisfactory.

22. A general decrease in morbidity with age was reported for children in
Lagos (Nigeria), in contrast with a trend to increase with age in industrial
populations (Rea, 1971: 227-8).



Page 438

FOOTJOTES TO CHAPTER THREE
FOOTJOTES TO SECT 101 3.1

1. I established three rainfall gauges during the research period in the
study ward, but only three years data are available. The figures are as
follows:

Rainfall

Gudo
Manhivi
)tutanibe

1986-7
mm

241.6
246.3
238.7

1987-8	 1988-9
mm	 mm

581.8?	 306.3?
823.0	 487.7
774.0	 492.9

Mean
mm

376.6?
519.0
502.0

2. There is therefore a possibility that the different ecological zones
actually receive slightly different amounts of rainfall (on average) with the
sandveld zone a little bit wetter. Such a pattern, however was not followed
in 1986-7 and 1987-8, according to the stations I established (see note 1).
As this thesis is focused upon the effect of rainfall variability, and there
is no evidence for any difference in differences in variability this is not
further discussed. (Rainfall stations throughout the whole region show
similar co-efficients of annual variation.)

3. For example, the Dadaya and Bannockburn gauges are only four kilometers
apart, and have no difference in altitude. There are over fifty and thirt
years of data respectively. The means are identical (550mm and 546mm) bu
the mean number of "rainy pentads" are 17.9 and 11.0 respectively. (See note
11 for the definition of a rainy pentad.) Dadaya also averaged nearly twice
the number of 'rainy days' (days with 1mm of rain and above>. Zvishavane
also showed the highly effective rainfall pattern, whilst the other stations
examined were all Tiow effectiveness, and the latter is suspected to be the
pattern in Xazvihwa.

4. Schapera, (1971), discussing the Tswana people of Botswana argues that
the critical importance of rainfall in semi-arid areas is responsible for the
focus on this in African religious systems. Control and provision of
rainfall is associated both with the regionally based cult of mwari (Daneel,
1970; Verbner, 1977; Ranger, 1986>, and a patchwork of local ancestral land
guardianship cults (Wirson, 1986b; Mukamuri, 1987, 1989). These are
supplicated through regular rituals, and they impose taboos and collect and
redistribute tribute. As hinted by the rainfall terminoloies described in
note 7, there are beliefs in regard to the political and spiritual control of
rainfall by peoples in the directions from which the rainfall comes. As
recorded by Mukamuri (1989), this provides people with a regional political
explanation for year by year changes in rainfall patterns.

5. A theme in Wilson (1986b-J-d) and Mukamuri (1987, 1989) is that the major
environmental taboos are basically all backed up by the threat of drought.
These taboos have marked effects on the use of both land and labour in the
area. Political dispute leading to or associated with land-use changes is
generally said to cause drought. For example, the poisoning of baboons in
Chivi and Aazvihwa in the early 1970s is credited with the 1972-3 drought.
(The baboon is linked to the shoko 'totem' of the land-spirit mwarl, which is
partly responsible for Insuring that rain falls.) The national political
process can also effect rainfall. Heavy rains were received during the
liberation war because of the observance of rituals and the ascendence to
political power of Africans in Mozambique. In the year after independence
(1980-1) there were good rains 'so as to wash the blood out of the soil'.
Even the national media debated whether the late start to the 1987-8 rains
was due to the delivery of numerous pangolins (hambakubvu) to the then
Prime Minister, rather than to the 'traditional' guardians of the land. In
practice, however, political and land-use factors are not used to predict
rains, but rather as threats and explanations of past events. Deforestation
is held by many to be causin a rainfall decline, this is understood in both
an 'environmental' and also religious' sense, due to the fact that people
associate trees with religious authority and spiritual forces promoting rain,
and also that trees have a meteorological effect upon weather (Wilson,
l987e).

6. Du Toit (1985:162) also recorded the belief in declining rainfall in an
attitudinal survey in south-eastern Zimbabwe. This belief is widespread
throughout Zimbabwean society, both black and white, rural and urban. Even
meteorological officers expressed it to me. 	 The evidence I examined of



Page 439

eighty years of annual totals suggests that there is no change at all, except
for (as yet unproven) increases in variability. In fact the belief in
declining rainfall is not new. After the dry decades of the 1940s, the
notion was quite current amongst white farmers (Rattray et aJ. 1953:472-3,
and Drinkwater 1989a). Although for rural Africans it is the encroachment
of white society and alien ideälogies and political-economic formations that
are ultimately blamed for the decl.ine, dispute within the ruling lineage and
between the populace and the leadership becomes the focus of concern
(Wilson, 1987e). In the light of this it is interesting to note that even
during dry periods in the nineteenth century some people were articulating a
belief in declining rainfall (Mauch in Burke, 1969). It is also significant
that many rural people, both Christians and non-Christians, argued that the
decline in Mission Christianity since the 1970s was responsible for current
droughts. Working the land on a Sunday is said to equally harm the
ecological order as working on the zvisi days held in honour of local land
spirits.

7. Gukurahwindi (and variations) is a common term for the isolated heavy
showers which 'sweep the chaff from the threshing places' of the previous
year's harvest, prior to the season's proper start. They are not planting
rains,	 though	 they	 may	 aid	 preparatory	 ploughing	 (winter
plouhing/kuwundukura). Jhuruka means persistent and substantial rain
falling auring the early part of the main season. The word is said to be
derived from kuturuka [to fall down]. Most informants use it for steady,
often morning rain, from banks of cloud of north eastern origin rain only
[le. 1TCZ-relatedJ.	 For this reason it is often called 'northern' rain
(maodzanyeba) or after places to the north like KwaNhema; alternatively it
may be called planting rain (mv-ura yokushanyura). Chaiuhembe is early
season, short-lived and violent rainfall (accompanied by much lightning and
wind storms) which is from the south and often said to be from the Venda
oeople or associated with women. One informant said it was nicknamed mvura

	

echikadzi chinegodo (the rain of the jealous wife). 	 orthern (ITCZ) rain
was perceived by some as male, and the two systems as in conflict. In this
view ood rainfall years are started with male ascendency. indeed ITCZ
establishment would appear likely to be a good season quality indicator.
Dumbusa or svuure rains are generally light rains from the east and south
which are responsible for ripening the crops in February through to April.
The rain often comes as an intense cold wind-blown drizzle called ut1.
(According to the Meteorological Department (1981:10) the month of maximum
guti is indeed March.)

Four of the indigenous words noted here are found as rainfall types in
Hannan's Shona JJictionary. It should be noted that according to the
Dictionary, chamhembe means north in this Karanga dialect, but south in
Zezuru and Manyika. In my experience Karanga also use it to refer to the
south; thus there may be confusion in the Dictionary.

Stayt (1931:225-6) records that the Venda also have a terminology for (rain-
bearing) winds based largely on directions.

8. Buchwa Project rainfall station data is excluded as this nearby mountain
station recorded over 1300mm rainfall, with considerable dry season
precipitation due to its much higher altitude.

9. Cf. Kreft (undated), quoted by Walker and Noy-Meir (1982). In the 1986-7
season the stations I established recorded that just eight storms comprised
between 65% (sandveld) and 75-80% (clayveld) of total annual rainfall.

10. For the purpose of the analyses four seasons were defined and are used
except in special circumstances which are explained in the text whenever
they are used. The seasons are:

Dec/Jan/Feb:	 Rainy season
Mar/Apr/May:	 Post-Harvest Season
Jun/Jul/Aug:	 Cold dry season
Sep/Oct/Nov:	 Hot dry Season

The seasons defined by the Meteorological Department (1981:11) are as
follows:
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Mid Nov to Mid Mar:	 Main rainy
Mid Mar to Mid Nay:	 Post-Rainy
Mid Kay to August:	 Cold Season
Sept to Mid Nov:	 Hot Season

The only difference between my seasons and those of the meteorological
department is that I have classified the rainy season as shorter in this
relatively arid part of the country, (Lineham, 1978, has shown this to be the
case). Although I consider that December marks the start of the rainy
season in )tazvihwa, in fact there has usually been some rain by the end of
November (see section of 'onset of the rains, below).

11.. A rainy pentad is the date of the middle pentad (five day period] of
three pentads, which together have at least 40mm rainfall, provided that not
more than one of the pentads has less than 8mm. The concept of rain
pentads was derived by agro-meteorolagists as a way of expressing rainfal
distribution in a manner meaningful to crop growth.

12. These stations are Chivi, Mberengwa, Shiku, Masunda, Bannockburn,
Masvingo Mission (not to be confused with Masvingo town), and Ngezi
stations (the seven nearby stations with low rainy pentad pattern, having
the longest records).

13. This result conforms closely with national maps prepared by Lineham
(1978); Balderrama et al. 1988: appendix E-4, note that there is an 80%
probability of 50mm rain having faflen by the end of November.

14. An ICRA team were able to show with Chivi data that there is a slightly
elevated probability of dry pentads (ie. non-rainy pentads) in January
relative to late December and February, at least for droughts of three to
five dry pentad lengths (which are very serious). Three dry pentads is
expected in almost 50% of years in mid-January (Balderrama et al.,
l988:appendix E-10). Chivi data actually show lower rainfall in Januar
than in December and February (Balderrama et al, 1988: appendix E-2). Bu
this is not typical and hence gives a mistaken explanation for the problem
of mid-season droughts in the region. An examination of the ten most
important southern stations for the period 1931-51 (data from Department of
Meteorological Services, 1952) showed the most common rainfall pattern is a
February peak with January wetter than December (five out of ten), with
three January peaks, and one December peak (with January having mare rain on
average than February). Only one (Masvingo town) actually showed the Chivi
pattern with January having (on average) the lowest rainfall out of these
three months. The data from the actual study region (Figure 3.1,4) show a
January peak with December wetter than February.

15. The quantitative estimates of crop moisture requirements by Balderrama
et al. (1988:24) show this elevated need at this time. Furthermore, in
January the transpiration of the higher biomass of the crop and weed system
presumably uses up more soil-water than earlier in the season in December.

16. Mean annual rainfall for these deviations was actually calculated as mean
season data (ie. October to September), so as to avoid dividing the rainy
season between different annual years, which would be ecologically
meaningless. All annual rainfall data used in this thesis follow this
convention, which is the standard one in Ziinbabe. Due to a slight skewness
in the distribution (whereby there are a few very wet years), the mean
rainfall is actually higher than the median (cf. Jackson, 1977:47),

17. Zimbabwean agro-meteorologists are not in agreement about whether the
cycle in Zimbabwe data alone is statistically valid. Ngara et al. (1983)
describe the pattern but say there is insufficient proof to confirm this as
a regular cycLe; however Denny (1983) affirms a nine year cycle.

18. It is interesting that very few local people are consciously aware of
a cycle, though they recall that the 1970s and 1950s were wetter than the
l940s, 1960s and 1980s.

19. Prior to the introduction of the English calender, southern Shona used a
system of moons as a calender, but also wanted definite temporal indicators
upon which to assess season starting date. According to one informant from
outside of the immediate study area they therefore identified fruiting
species that were temporally determinant. Mr England Sibanda from adjacen
Runde Communal Area told me that long back the elders would say that 'if
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Ilmenia caffra ripens before the rains have started then panic. If this is
so, even when the rains actually come the crops will not have long enough to
ripen. They used to stress that our indigenous long season sorghums should
therefore never be planted then, but some of the new sorghums can now
manage'. (I. caffra starts to ripen at the beginning of January: see also
Peters and Maguire, 1981:575, who record January from Xakapansgat, in the
Transvaal).

20. Many people could tell quite well when rainfall was likely in the next
few days or week through such meteorological observation. rn addition to
the expected reference to temperature, humidity, clouds and winds, some
people used novel and clearly new reference values. For example, I was told
you could tell 'how much water there was in the sky by the amount of cloud
produced by passing jet planes' and more than once rainfall was successfully
predicted to me on the basis o this. Another person said that the distance
one could hear the train against the prevailing (south east) windstream
indicated whether 'the wind was starting to o round and round and so would
brew clouds'; hot stifling weather is also said to 'cook rain'. Young people
would imitate the certainty of their elders in predicting rain, but were more
often mistaken.

21. During each of the years I was staying in rural Zimbabwe in the late dry
season (r980, 1985 and 1986) people predicted future rainfall as likely to
be good. In two cases it was very bad. Probably people always articulate
(and perhaps believe) that the rainfall will be above average. Partly this
is because people really do believe that average rainfall - or at least that
which they ought to get - is higher than the actual average they receive.
Jackson, 1977:51-2, has described a comparable situation where Australian
farmers view the good rainfall years as 'normal' and the average and low
rainfall years as 'bad'. Similar attitudes are found in England in regard to
the poverty of summers, the lack of warmth in spring, the lateness of
autumn, and the low frequency of winter snow. This notion that 'normal'
conditions are much better than the actual average, is coupled to the
erroneous belief that rainfall is declining (see earlier and note 6). A
further factor in positive predictions is that if one was to predict drought
it would suggest malice, and possibly that you yourself was attempting to
cause drought, or one of the people breaking the taboos that are leading to
perceived declines in rainfall.

22. I am not sure if the stars referred to here actually were the Pleiades,
as my astronomical knowledge is shaky (to say the least). Furthermore the
informant was one of those 'Shona' who had been brought up within 'Ndebele'
tradition, though using the Shona language in a Shona chiefdom in this
district. According to Taberer (1905:329) these stars (called nyama satsi)
signify that it is time to prepare the land for agriculture. A similar
notion existed amongst the adjacent Venda, according to Stayt (1931:309).

23. Burning of sacred mountains is mentioned by Eauch in 1871 (in Burke,
1969:137-8), and discussed in detail by Mukamuri (1989). In 1985 one of the
small hills burnt 'on its own' very close to my residence. It became well
prominently known that this had a spiritual origin, and that this indicated
that the 1985-6 season would be a good one. At the time I already knew
that the bill in question had not previously been considered sacred. Friends
actually informed me that it had been set alight by accident by a careless
farmer burning vegetation cleared from his field at the base. However, it
was only with the failure of the rains and people growing more accustomed
to my presence that the full story came out. It turned out that it had been
generafly known that the hill had not ignited spontaneously. In fact it was
because starting veld fires is illegal that people had been anxious to ensure
that I (and other outsider off icals) woulI not know its cause. Mukamuri
(1989) has described how some chiefs secretly set alight to sacred
mountains in order to advance their prestige.

24. Since insolation and temperatures (hence potential evapo-transpiration),
vary markedly through the rainy season, the date of onset of the rains will
affect plant productivity in additional ways to simply the number of rainy
pentads (K. Homewood, pers. Comm. 1989). This has not been investigated.

25. These trees include: Azanza garckeana, Parinari cur-atellifalia, Diospyros
mespiliformis, Adansonia digitata, Mimusops zeyheri, Canthium frangula,
Sc1ercarya birr-ea and Uapaca kirA-iana.
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2. Differences in fruiting level following drought are discussed in Chapter
Four, and in Ajpendix One. It is unlikeLy to be true that trees 'predict'
drought by fruiUng more heavily in the season before, but has never been
investigated.

FOOTJOTES TO SECT IOJ 32

27. Whilst Dye and Spear were principally concerned with demonstrating that
removal of woody biomass increases herbaceous yield on each of these soil
types, this dimension to the experiments can be ignored at present. Both
cleared and woody plots showed similar regressions (except at Tuli, a very
dry, low veld site). Plots cleared of woodland showed higher herbaceous
layer productivity (cf. the theoretical argument of Walker it al., 1981 and
the detailed empirical assessment by Knoop and Walker, 1985).

28. There is apparently no literature comparing the speed of growth response
to rainfall on sandveld and clayveld, but this difference is confirmed by P.
Frost (pers. comm. 1987).

29. In a subsequent more detailed literature study East (1984) has revaluated
wild herbivore biomass data and applied a more rigorous statistical analysis
to test Bell's hypothesis. It is the broad feeders (which dominate total
bioinass) which show a relationship to both rainfall and soil fertility. The
highly selective feeders, typical of miombo woodland, correlate only with
rainfall, since their mode of feeding enables them to overcome the quality
constraint. East (1984) found that large carnivore biomass regressed
adequately against the abundance of the preferred prey size cTlasses,
sugesting that the carnivora were on the whole food-limited and thus
ultimately dependent on soil fertility and rainfall. The low herbivore
(especially mammalian) bioinass of the rniombo woodlands has long been known
by hunters and colonial administrators (eg. White, 1959:2). In Appendix One
it is argued that replacement of the woody vegetation by grass and croplands
leads to increases in carrying capacity fc most types of small game.

30. A study by tcKey et al. (1978), compared Colobine monkey biomass on
acid-white sands in Cameroun with that on slightly higher fertility lateritic
soils in Uganda. Due to higher levels of phenolic and other secondary
compounds in the vegetation on the poorer soils the Cameroun Colobines were
restricted to a narrower diet and consequently had one tenth of the biomass
of those in Uganda.
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FOOTNOTES TO SECTION 3.3A

31. )tiombo woodland tends to defoliate with the onset of the cold weather
(Ernst and Walker, 1973:668). Jeffers and Boaler (1966:450+457) showed that
in high rainfall miombo in Tanzania that the trees lost their leaves whilst
the water table was still as high as it was in the mid rains. Yet rainfall
and altitude do also influence how late leaves fall (Jeffers and Boaler,
1966:447; White, 1983:93). S. Dzabvu, pers. comm. 1986, observed that locally
available groundwater supplies makes trees more resistant to cold/frost-
induced defoliation; see aThso Menaut, 1983:115). On clayveld, in contrast,
the date of leaf-loss is much more closely a function of the amount of prior
rainfall. Following drought years leaf loss is early. In 1987 the rains
effectively stopped in early January about half way through an 'average'
season. Large areas of C1ophospermum mopane and Cornbr-etum apicula turn
trees on clayveld began to lose their leaves in March, and some even as
early as February. By contrast in 1986 there had been heavy rains in April
and the clayveld trees kept their leaves right up to June frosts.

32. It is generally known that leaf out occurs prior to rainfall in miombo
(Ernst and Walker, 1973:668; Hough, 1986:342; Huntley, 1982:110; Jeffers and
Boaler, 1966:447; White, 1983:93), though the date does vary from area to
area. The monthly reports of the nearby Dadaya Mission back to the 1920s
noted the bud-burst at the end of August/early September every year. This
was also reported by old people in Kazvihwa, except for seasons following
very serious drought years. Indeed in the f987-8 season after an
exceptionally poor year many miombo trees had failed to sprout fully, even
well into the rains at Christmas. Early leaf-out may be directed towards
catching the nutrient-flush released by the break of the rains, through
having the necessary transpiration pump P. Frost, pers. comm., 1987. A
nutrient conservation explanation for dry season leaf-out in sandveld miombo
woodland is advanced at the end of note 34.

33. Lack of green foliage in the dry season on clayveld does not have too
bad an effect on stock and game as fallen Colophosper-murn niopane leaves are
still excellent browse, and several Acacia species fruit in the early dr
season. Furthermore what grass there is avai_lable tends to be of muc
higher quality than the grasses on nutrient poor sandveld. Hence these
clayveld soils are said by farmers to provide sweetveld: see discussion in
section 3.4.1.

34, According to the hydrological and phenological investigations of Jeffers
and Boaler in Tanzania the 'pre-rains flush in the miombo draws on reserves
of soil moisture left over from the previous seasons' (1966:457). Jeffers
and Boaler (1966:456-7) believe it is trigered by a rise in the minimum
temperature as it follows most closely this particular index in a part of
Tanzania, but record that the amount of groundwater available also influences
the timing and degree of the flush (1966:457). That rising temperature
initiates leaf-out was first noted by the nineteenth century adventurer W.H.
Brown, who remarked of miambo around Lomagundi (August 16th): 'As there has
been no rain, this opening of spring was due solely to the increasing warmth
of the weather' (f899:1D7). Menaut (1983:115) has reviewed competing
hypotheses, including photoperiod (Njoku, 1959), and atmospheric pressure.
Leaf-out in Burkea-Dchna savannah has recently been shown to correlate
closely with photoperiod and increasing mean daily temperature (Rutherford
and Panagos, 1982). Leaf-flush does deplete available soil moisture at this
time (Jeffers and Boaler, 1966:456), but the rate of transpiration is
minimised by the fact that the leaves remain rather folded (Boaler,
1966:470) and full leaf production is only achieved well into the rains
(Boaler, 1966:471). There also appear €0 be physiological mechanisms
whereby the plants cope with the stress of ground water shortage which
requires low transpiration at this time (Ernst and Walker, 1973). It has
also been suggested that those of some species are coated with an additional
waxy layer reaucing evapo-transpiration until the rains fall (P. Frost, pers.
comm. 1987). This occurs in South American savannahs where early leat out
reduces the vulnerability to the leaching of nutrients from leaves in the
early rains (Frost et al. 1986:29).

35. Kelly and Walker (1976:569) noted of mopane on clayveld that leaf-out
was only in November-December (presumably after rainfall), and the necessity
for a rise in water table prior to 1eaf-out is stipulated by Tinley
(1982:186). Indeed in an early review of plant-water relations in Zimbabwe,
Henkel (1928:48) observes'In dry situations flushin into foliae does not
take place until rains have fallen'.	 (However, see huntley l982:jll, for an
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anomalous view.) However, there may be some leaf sprouting in favoured
sites such as along stream lines, especially by Cornhr-eturn apicula turn and C.
hereroense, which are especially valued browse-trees.

36. Mine (1933, 1937) originally drew attention to the repetitive variation
of soils and vegetation with position in slope and coined the term 'catena';
see also orison et al. (1948). In reference to differences in catenal
formulation with soil type in Zimbabwe, W.H. Brown observed a century back
that danibos exist in sandveld because of 'the peculiar character of the
granitic soil which holds the moisture in the valleys' (1899:308-9)

37. I used a soil bore to investigate infiltration on the different soils in
)tazvihwa in January 1988. On clayveld soils, exceptionally heavy early
season rain (nearly 90mm in one rainstorm) was found to penetrate to only
about mm. Most tree rooting occurs within this depth in such clays in this
area. Only in very wet years can there be saturation of deeper soil.

38. Rattray [undated c.1950] draws a similar contrast between pans and
dambos and a parallel distinction is made for East Africa by Vesey-
Fitzgerald, 1963:259.

39. However dambos on heavy clays are never as 'well developed'. More
common are patches of vertisolic 'black cotton soil' of high pH. These
develop on basement schists in this region (Goldethorp, 1957:4D8 states that
he found one 21 feet deep within the district). However, there are none of
these in the actual study area. These form at the base of the steep but
relatively impermeable red clays that form on these schists, due to
considerable surface flow into areas of poor drainage, where silica and base
accumulation leads to montmorillionite synthesis (cf. Ellis, 1952:62; 1953:9).
Karanga call these soils chidIka, rather than doro, the term used for heav
dambo soils, and would agree with the observation of Sawer (1909:10) tha
'chemically it is rich, mechanically it is poor'. These soils tend to
alternate between being too wet and too dry, for the same reason as the pans
described below. Therefore they are not attractive for agriculture without
irrigation.

40. I mapped 12.6km2 of sandveld behind Ngomazembwe Hill in the central
part of the Mazvihwa sandveld area using a dry season aerial photograph
(1939). The (dark) central dambo area was estimated at 3.4% of total land
area, and the remaining dambo area as 14.2%. This proportion compares
favourably with Gutu East (2.6%), another area of Natural Region 4 to 5
(Loughborough, l987b:17-25). The relatively high proportion of dambo land
in this part of Mazvihwa sandveld (compared to other similarly dry areas) is
probably a function of the extent of sheet granite and rocky kopies which
leads to high run-off from surrounding areas. (Dambos are not even
considered to exist in these dry regions according to Whitlow, 1985; Thomas
and Goudie, 1985, state that they are rarely found in areas with below 600mm
rainfall but stress that rigid precipitation parameters can not be used.)
This Mazvihwa figure is siniflar to those obtained in Natural Region 3 to 4
Gutu West (12.27.) and Natural Region 2a Zwimba [sic: Zvimba] (14.1%)
(Loughborouh, 1987b:17-25), but is much less than the 30% recorded for
Natural Region 3 Zimutu (Jordan, 1964:64). In an area of Natural Region 2b
highveld, Chiota, 30% of the land was recorded dambo (Loughborough,
1987b:17-25), and both Whitlow (1934a and 1984b:32-3) and Rattray et al.
1953:465) confirm that over much of the high veld a third of the land is
actually dambo. A pjeneral figure for CentrT1 Africa as given as up to 257.
by Debenham (1948:224). However, on the Luano catchment in Zambia under
1260mm rainfall the dambo area was only 5-10% (Balek and Perry, 1973:229),
and in the Serenje District the figure is 8-11% (Peters, 1950:84).

41. Those pans that do not dry may be held as sacred for this reason, and
thence animals that inhabit them cannot be harmed, as they 'sing for rain'
(Tangwena Manhivi, pers. comm. 1985). One such area near my residence was
farmed in 1984 by a member of the chiefly lineage who was thus able to
impose himself on the locals and their 'outsider' headman, and after
desecrating the site he transferred his home to a spontaneous resettlement
area in northern Zimbabwe (Gokwe).

42. However, there are ameliorating effects of higher grass growth in wet
years which encourage greater infiltration and so reduce water yield in
wetter years.
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43. It should be noted, however, that in some of the more persistently wet
pans the plant productivity is of unpalatable species of little use to people
or beast.

44. Comparisons of dambo morphology between areas are provided by Whitlow
(1980, !984a and 1985) and Loughborough (1987b).

45. The sweet and sour distinction in Zambia is discussed by Ballantyre
(1956) and Perera (1986:31) (reference provided by the Loughborough Dambo
Research Unit), and in Zimbabwe by Thompson (1969: quoted by Whitlow).
Elwell (1983) distinguishes between sandy and clay dambo soils, which is
basically the same contrast. (The Dambo research Unit also provided me with
a copy of this latter paper.) Whether a dambo develops into a sweet or sour
type is probably a function of both the chemical composition of the parent
material and the hydrological regime of the dambo, the latter being related
to both rainfall and catchinent claracteristics. The lower the rainfall and
the higher the feldspar/clay content of the parent material the sweeter will
be the dambo due to the balance between nutrients and water as constraints
upon plant growth (cf. Section 3.2.1), and because weathering will produce
soils of higher nutrient status. In drier regions the hydrological regime is
marked by Tess wet season flooding and alternating wet and dry conditions.
This will also promote of clay formation during weathering, further
enhancing the sweetness of dambos in dry regions and with less water-
yielding catchments (cf. Watson, 1962a, Brinknian, 1970 and Dr. K.W.
Nyamapfene, pers. comm., 198?).

46. For general statements of the importance of d.ambo organic matter see
Rattray et al. 1953:472 and Loughborough, lQB7b:71. Vital organic matter is
seen as vulnerable to drainage (Rattray et al. 1953:468), burning (Rattray et
al. 1953:474 and Whitlow, I'84b), or simply cultivation. Organic matter
levels in dambos actually appear quite resistant to cultivation (Grant,
1986; Loughborough, 1987b:71T-80), probably in part because farmers
concentrate manure inputs on dambos (see also Theisen and )tarasha, 1974:41-
2; Theisen, 1976:5; Grant, 1986). Yet many dambo soils actually have organic
matter levels as low as 2% (es. Loughborouh, l987b:75 and Sawer, 1909:3?-
44).	 The nature of peaty soils in certain daxnbos (Whitlow, 1984a:ll-2;
l984b:133-4) has been questioned (Acres et al. 1985:75). There is
speculation that certain dainbo soils rich in organic matter formed during
the wetter late Pleistocene and mid-late Holocene (Meadows, 1988).

47. Whitlow credits Kanthack (1945) with the first scientific presentation of
the theory that dambos act as sponges, but arguments over this issue have
had a long currency in southern Africa. The influential Debenham (1948:224)
argued that 'they do delay the run-off of the wet season rainfall and are
therefore conducive to the permanence of streams', and so should be
conserved. Statements of this kind continue to be made to this day
(including Kackel, 1974:332; Whitlow, 1984a:3; Drayton, 1986:126).

48. A re-analysis I undertook of the Loughborough (1987b:88-121)
hydrological data for Chizengeni dambo, showed that 76-82 of the water used
in the dambo during the dry season was derived from the upper catchment
region.

49. The point that most of the water entering the dambo is transpired off
before reaching the stream is made by BaleR and Perry (1973:239), Hough
(1986:344) and Loughborough (1987a:13 and 1987b:i11-3, 119-21). My re-
analysis of the Loughborough data is the first attempt to quantify this
process. During the dry season between eight and eleven times the volume of
water entered the dambo as base flow from the deep sands of the toplands
above the dambo, as left it in stream flow. Furthermore dry season base-
f low represents less than forty percent of the water stored in the dambo
soils from the rainfall in the previous year.

50. Authorities noting that the upper margin of the dambos are often wetter
include Rattray (undated, around 1950); Rattray et al. 1953; and Perera,
1986:53 and Loughborough, 1986:appendix p5 and 1987b:lll. Watson
(1964:249), in a careful study of a dambo near Harare, also demonstrated
that in the dry season the margins were wetter than the centre. However, as
be had not grasped the importance of seepage from topland he suggested the
explanation as tiat: 'drainage into the incised river lowers the water table'
in the centre of the dambo l964:229).



Page 446

51. There is no evidence for a rise of water table in the late dry season in
the literature, but farmers in this study area insist on its importance. I
observed it myself with Z. Phiri-Maseko in October 1986 in the dambo fields
of VaXachokoto around Baradzamwa, which had been planted and the crops were
growing prior to rains in places that had been dry earlier in the dry
season. A water table rise is also seen in dambo wells at this time
(Zephaniah Phiri Maseko, pers. comm. 1987), suggesting that indicators such
as new plant growth were not actually due to the increasing temperature or
suchlike. The careful work of Jeffers and Boaler in Thnzanian miombo
produced no evidence for rising water tables prior to the rains breaking,
though the rise was sharp and considerable immediately afterwards
(1966:450-1). Watson (1964:249) reports only general wet and dry season
levels and did not take measures at sufficiently frequent intervals to
document any such effect in his study of a dambo near Harare. The
Lougliborough/University of Zimbabwe research unfortunately collected data
from November to September, and therefore used projections to establish
changes in the last October which is perhaps when a late dry season would
have occurred if there was one (cf. 19B7b:105). Rattray et al. (1953:471-2)
and the Department of Meteorological Services (1981:9) have noted that
streams begin to flow when the trees lose their leaves due to frost, and
Rattray et al. (1953:471-2) note that the dambos do get wetter at this time.
However, this water table rise is earlier in the season than the effect
discussed here.

52. A flush of green grass growth prior to the rains is also noted in this
reion by Ian Scoones (pers. comm., 1987) and Balderrama et al. (1988:21).
This has also been noted in Zimbabwe by Brown (1889:313) and Cripps
(1931:44), and in Zambia by Vesey-Fitzgerald (1963:250).

53. Evapo-transpiration under woodland in Central Africa is about treble
that of grassland (Balek and Perry, 1973:234-6; Hough, 1986).

54. Through re-analysis of the Loughborough data I found that only with the
upper estimates of dambo wet season evapo-transpiration was any seepage
from the topland catchment required at all to explain the level of
waterlogging in the dambo. Rather it was due to impeded drainage and the
lower rate of evapo-transpiration in the dambo grassland than the woodland
of topland. The notion that dambo waterlogging can itself result from the
lack of trees, was originally sugested Thy Debenham (1948), but has
aarently not been taken very seriously (Balek and Perry, 1973; Balek,

55. References to dambo grazing include Acres et al. 1985:82-3; Natural
Resources Board, 1942:27,33; Rattray et al., 1953:474, 481-2; Robinson, 1953;
Theisen and Marasha, 1974:15; Whitlow, 1984b:136; Wilson, 1985:80 and 1986d;
Young, 1976:261.	 Rattray (c1950:6) comments pertinently as follows:

'In ordinary circumstances ic, with the normal advent of the rainy
season, topland grazing oniy becomes available during the first week in
November, and finishes as far as beef animals are concerned, towards the
end of May, There is thus a five months period when there is an acute
shortage of good quality grazing, To try and reduce this gap, therefore
advantage is taken of the vici Edambol areas, which by virtue of the extra
moisture present in them flush earlier than the topland and often provide
a green bite in late winter and early spring i r e, from mid-August to the
en' of October,'

Archaeological evidence from late Iron Age Zululand suggests that people
lived on the boundary between the wetland and woodlands to facilitate
seasonal grazing systems utilising fire to bring on the new grass, (Hall
1981:157).

56. The 1976 Water Act (Section 53) and the 1975 Natural Resources
(Protection) Regulations Act (Section 3) illegalise wet land use and farming
within 30m of any stream or waterway. In }tazvihwa and some other areas of
the south farmers were actually allocated dambo lands as their official
Native Land Husbandry Act holdings, due to the shortage of other arable land
and the inadequacy of the planning methods of the administration. Therefore
extensive and semi-legal dambo farming is conducted in this zone.

57. Combining rice and maize is a common practice in dambo agriculture in
Zimbabwe (Theisen and Marasha, 1974:47,'18; Theisen, 1976:5; Mharapara,
1985:24;	 Whitlow,	 1983:129;	 and	 Lougbborough,	 1987b:41-3),	 spatial
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differentiation in cropping with dambos is discussed by Balderrama et al,
(1988:22-3).

58. The Government rationale is that it hopes to enable stricter control of
potential soil erosion hazards by group gardening (inushandirapawe) that is
closely tied to extension workers. Group gardens are also perceived to have
economies of scale, and to promote equalfty. The gardens are supposed to
elect committees, have minutes and budgeted accounts, and construcE a toilet
and meeting house. During the field study period, the Zvishavane Water
Project of )r Z. Phiri }taseTko, which was at that time part of the research
team, was assisting some of these gardens with improved water supplies.
tore recently extension of simple pumps has been conducted alongside well
development. Currently some gardens are being provided with fencing by
CADEC (Florence Shuiiba, pers. cothm., 1989), although there is some
uncertainty as to whether this aid is conditional on the women selling the
vegetables rather than using them for their own consumption (Johnn XcGregor,
pers. comm. 1989). A four year old agreement with Enda Zimbabwe to assist a
garden in the area has only just (1990) been implemented.

59. There Is no hard data for inter-annual variation in groundwater and
hence replenishment, though the fact that this occurs seems beyond dispute.
An estimate is made by [oughborough (1987b:109-10) for replenishment after
the 1981-4 drought in Chizengeni dambo catchment, but the size of this is
basically determined by what they consider needed to superficially balance
their water balance equations.

60. The term 'key resource' for these dambos was coined by Ian Scoones
(1987:22). His definition is, however, essentially ecological (and livestock
orientated rather than economic): 'A key resource is a patch that offsets
critical constraints either of forage quality (especially in dystrophic
zones) or quantity (especially in eutrophic zones)'.
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FOOTNOTES TO 3.3 PART B

61. Stocking (1979:144) in particular has stressed that sodic clay patch
formation is largely driven in situ by water table fluctuation effects on
weathering rather than through transport downslope.

62. Two one metre deep pits were dug in sodic clays in Zimbabwe by an
assistant, Jacob Chlnguo Ndhlovu. One of the sites was within sandveld and
the other on the edge of clayveld. Weakly differentiated soil horizons
occurred in both sites. Over gi-anite the soil became lighter with depth and
decomposite granite was reached at im. In the clayveld area the soil
becomes slightly redder with depth: the bottom of the sodic clay was not
reached at 5cm and may be several metres deep. The pH at the soil surface
was around 7.5 - pH 8, but fell to pH 7 with depth. The sodic clay patch on
granite appeared to be less clay rich, tasted less salty, and appeared to be
slightly more permeable. 	 There was evidence of termite activity in the
sandveld site to the depth of S0cms. In the sandveld sodic cTlay site,
distance from settlement may combine with a less harsh soil conditions as
factors promoting the slightly higher grass cover and the presence of a few
trees in addition to Colophospermum mopane. These were Corn bret urn
apiculoturn, C. imberbe, Grewia spp., Euclea divinorum and Cori2rniphora spp..
In the sandveld sodic clay pit, 59 C. mopane roots were found in the 3400cm2
exposed in the top 15-2Ocms of the pit. No tree roots were located below
this layer. In the sodic clay site in clayveld just 11 C. mopane roots were
found exposed, and all were in the top layer of 25-35cms deep. Most of the
grass roots in the sodic clays in sandveld were in the top layer, but there
were still a few grass roots in the second soil layer (20-50cms). No grass
roots were exposed in the pit in clayveld. Rooting patterns closely parallel
the results of Dye and Walker, 1980. Despite the fact that the pits were
dug mid rainy season (in January 1988), after 230mm of rain had fallen so
far that season, the soils appeared completely dry. 	 Even immediatel
following a 6mm rainfall the soils were found only to be wet to between 0.
to 2cm deep in the clayveld sodic clay site. The decomposite granite found
beneath the dispersed clay in the sandveld site was wet, presumably from
laterally perculating ground water.

63. I was informed by Mr C.G. Mukamuri that in some mine townships
gardening in zvihamare around the hut has been made possible through the
flushing out of sodium under intense irrigation and the addition of organic
matter.

64. Scoones (1988a: table I) records that in the wet season (February 1987)
in a drought year the standing herbaceous biomass in drainage lines was
around nine times that In C. mopane woodland and around four times that in
Acacia woodland in clayveld. During the dry season of that year the
difference was around ten fold. However, during a wet period in a rainy
season (March 1988) the standing crop was actually similar between drainage
lines and topland sites in clayveld. (This emphasises the importance of
these drainage-line resources during dry years.) Cautious interpretation is
required as standing crop is not necessarily a good indicator of actual
production: see for example Rutherford, 1981; Uesmukh and Baig, 1983;
Desmukh, 1986. Drainage lInes occupied 8.8% of the land within 2km of the
household in clayveld whose cattle grazing was monitored by Scoones
(l988a:3, table 2).

65. Lister (1979:369) observes that river terraces 'of relatively recent
Iquaternary] origin parallel a large number of rivers'.

66. Scoones records that riverine areas comprised 6.2% of the land within a
2km radius of the clayveld homestead whose cattle grazing was monitored
(l988a:3; table 2). This definition, perhaps based on dense woodland cover
seen on aerial photographs, appears rather broader than my own.

67. Scoones (1988a: table 1) records that standing herbaceous biomass was
around twice that of topland.s during the wet seasons of both February, 1987
and March, 1988. However, in the dry season he recorded little difference in
standing crop between topland grazing and riverine areas. This could have
reflected dry season consumption and'/cr the lack of growth at that time.
Both factors may be involvea, as the area is favoured for razing at this
time, and the low growth rates would reflect his inclusion in this zone of
land beyond that in which capillary moisture can be exploited by grasses.
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68. Scoones (1988a) does not measure the extent of drainage lines and
riverbank areas in sandveld, or consider them as a discrete grazing
category.

69. In the study area the most important riverine trees are Combretum
erythrophyllum, C. hereroense, Acacia galpinli, A. albida, Diospyros
mespilifarmis, Ficus spp., and Groton megalobotr-ys. Wilson (1987d) provides
a full documentation of which trees are commonly found along rivers.

70. Peter Frost (pers. comm. 1987) used this term 'hot spots' and impressed
upon me the importance of such sites in sandveld dynamics. 'Fertile islands'
of nitrogen concentration within large infertile areas, a similar concept,
have become important in desert ecology, where such nutrient-rich patches
reflect largely biotic processes (Garner and Steinberger, 1989).

71. Radwanski and Wickens (1967), Keilman (1979), Huntley and Morris
(1982:503), and Hogberg, (1986) are key references to this phenomena. Other
factors noted to play a role in such nutrient concentrations are the capture
of precipitation inputs by foliae and the attraction of stock to their shade
where dung and urine are deposited. Part of the enhanced nutrient status
under trees Is through depleting areas away from the tree. P. Frost (pers.
comm., 1987) believes that even lateral concentration of nutrients under
trees may still lead to more crop production overall due to a non-linearity
in the response of crops to nutrients in very nutrient-poor circumstances.

72. An example of how woodland growth on a site effects soil fertility is
the effect of the exclusion of large herbivores on a site in Uganda. Acacia
dominated woodland developed on the site and there was a marked increase in
soil organic matter, pH, organic C, N, labile fractions of organic and
inorganic P and also most cations (Hatton and Smart, 1984). Nye and
Greenland (1960) describe the recovery of soil nutrient status after farming
in shifting cultivation systems in Africa.

73. Considerable heterogeneity in soil fertility status due to vegetation
effects are recorded in a sandveld miombo system in Zimbabwe by Campbell et
a1., 1988.

74. Indigenous knowledge on the effect of each tree species present in the
Mazvihwa area on crops is collated in Wilson (1987d). Effects on grass can
be found in Scoones and Madyakuseni (1988). The majority of trees depress
the yield of any crop beneath them. Some trees, for example Sclerocarya
birrea, appear to benefit the crop beneath them, but a ring of poorer crops
can occur beyond the canopy, which may reflect the interaction of soii-
moisture competition and local nutrient build-up. Some tree species produce
different effects in years of different rainfall. Diaspyros mespiliformis,
for example, generally grows on sandveld soils in this area, but may also be
found on termite mounds and amongst rocks (especially along the rivers). It
has a general effect of elevating crop yields in high rainfall year (said to
be due to leaf litter), but in drought years the crop is worse. Most farmers
argue that this is the result of competition for soil moisture. The
situation is made more complex when the tree is located on the top of a
large termite mound as the higher clay content in mounds also enhances
productivity in wet years, and poor growth in droughts. However, I have
seen the effect both with and without termitaria, and also the result of a
farmer's experiment where the roots around half of the tree were severed to
investigate the nature and cause of the effect, showing that in dry years
competition for soil moisture by roots is responsible.

75. This study in CMv1 was arranged with Agritex, Chivi Region. Mr Nduna,
the RAEO and Mr )toyo the SES were extremely helpful in choosing the study
area and arranging with the farmer group involved. Councillor VaMagwizi,
Village Development Committee Chairman ana Farmer Group Leader VaDzoro, and
sabhuku VaRera provided hospitality and made local arrangements for the
study and the two seminars arranged with the community. The Office of the
District Administrator, Chivi; Professor X.J. Swift, Mr J.C. Hatton, Mr P.F.
Frost and Ms S. Vanmeulen from the Department of Biological Sciences,
University of Zimbabwe; Ms J. Clarke (Forestry Commission); Dr M.J.
Drinkwater; Brian Williams and some members of the Mazvihwa research team
also participated in one of the seminars with the farmers. Tekia Shoko,
together with Walter Rera, helped to select the trees to be studied, with
interviewing the field-owners, and collecting the soil and grain samples.
The Department of Biological Sciences, University of Zimbabwe carried out
the soil and grain yield analyses without charge, for which I thank
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Professor Li. Swift and Sonia Vanmeulen amongst others. Unfortunately not
all of the results have yet been made availabIe to me. Enda-Zimbabwe paid
for one month research stipend for Ms Shoko, and provided coats for the
seminars. The research team and Councillor Xagwizi also provided food and
drinks for these seminars.

76. Trees in fields are found in most savannah farming systems in Africa,
though little research has been carried out into their role and value, though
a notable exception is Radwanski and Wickens, 1967. Trees In fields .n
South Africa are discussed by Quin (1959:86), Junod (1912:369) and Krige
(1937:360); for the Zambezi Valley see Scudder (1971:24) and for Iringa
(Tanzania) see Boesen (1988:5-6). Pullan (1974a and 1974b) has coined the
term 'farmed parkland' for West Africa and Zambia respectively. Detailed
reference to leaving trees in fields in Zimbabwe is provided in Appendix One
and Wilson (1989a).

77. The finalised results of the crop yield assessments made in Chivi have
not yet been made available to me, but they do show that maize yield was
higher under the trees (Sonia Vanmeulen, pers. comm., 1987; though ver
variable: Tekla Shoko, pers. comm. 1987). Higher yields were shown for eac
of the six trees studied by the CSC project (J. Ingram pers. comm. 1988).

78. Disruption of planting through ploughing only occurs with the kudonheda
method of planting whereby the seed is dropped behind the plough, in
contrast to planting individual seeds in hand-hoed holes (kukavira).

79. Quantitative data on tree densities in fields was collected with Xathou
Chakavanda in the fields of the Mazvihwa sample and their neighbours in mid
1986 (Wilson, 1987d). This recorded 24 species of tree in 87 fields in
clayveld at a mean density of 1.18/hectare. In sandveld fields in the same
area 30 species were encountered in just 44 fields; illustrative of the
higher diversity of the sandveld woodland. The density of trees in sandveld
was considerably higher than clayveld: 3.6/hectare. Further surveys
organized by myself and Ian Scoones with Enda staff B.B. Mukamuri and D.J.
Gumbo were undertaken in two further and one overlapping area in early 1988.
Unfortunately the fields were not measured, and the results were not
analyzed separately for each zone. Nevertheless broadly similar results were
obtained (Scoones, 1988b).

80. The trips to Mhondoro and Chinhamora referred to were undertaken with
B.B. Mukamuri in September 1965. The Chivi visits included acting as a
resource person for the ICRAF study in Zimbabwe in January 1987, and
undertaking research on trees in fields in Kadamombe with Tekla Shoko in
February 1987. Balderrama et al. (1988:19) record that 38% of farmers
interviewed in Chivi South in April to June 1987, said they were carrying
leaf litter to their fields to raise soil fertility.

81. Pioneering observations include Murray (1938), Pendleton (1941), Milne
(1947) and Hesse (1955) for East Africa; even by the time of Lee and Wood's
synthesis (1971) the effects were well documented. A series of excellent
papers have been published on termite mounds in Zimbabwe by Watson (l962b,
1967, 1969, 1972, 1974a, 1974b, 1975, 1976, 1977) who provides numerous
examples of the marked contrasts between termite mounds and surrounding
soils and reports a series of experiments to determine the causes of the
contrasts observed. Poineroy (1976, 1984) has made similar descriptions of
termite mounds in East Africa. The differentiating effect of termitaria on
the landscape and hence vegetation and resulting resource use by herbivores
is investigated by Glover (1938), Wild (1952), Glover et al. (1964), Malaisse
(1978), Kang (1978), Arshad (1932) and Spain and Mclvor (1988). Lee and
Wood report how in an Australian study ten percent of the nutrients in an
area were tied up in the termite mounds. Spain and Mclvor (1988) stress
that though small in area, mounds provide 9% of grass production, and that
this grass is higher quality.

82. Nye (1955) reports the action of termites in bringing up clays and
minerals in West Africa.

83. Doop (1938), Pendletori (1942), Hesse (1955:459) and Lee and Wood
(1972:172-4), all point out differential agricultural productivity of termite
mounds.
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84. Balderrama et al. (1988:19) record that 57% of farmers in a sample in
neighbouring Chivi stated that they transported termitaria soil to their
fields.

85. Most buildings izi homes are now made of bricks in the study area thoug-h
in Mazvihwa this started in the 1950s, and has become common only in t'e
last decade. Bricks are generally burnt, but are occasionally sun-dried.
Cement for mortar, and especially for making floors is less frequently used
due to the expense. The first attempts to use cement and burnt bricks for
constructing homes was initially rigorously opposed by the community on the
grounds thát such places would be 'killed': thaTh is unable to regenerate into
an especially valuable resource on abandonment ("Tangwena" )tanhivi, pers.
comm., 1985). However, now that pople have been forced by the government to
adopt permanent settlement this aspect is no longer important. Furthermore
concern with modernity will generally win out against productivity for most
people in Xazvihwa at present.

86. Toilets were used by 24% of households in my sample in mid 1986, but the
numbers of homes with toilets is rapidly increasing (See Chapter Six,
Section 6.3.5).	 Use of toilets in Xazvihwa is very recent and hardly anyone
had pit latrines prior to 1975. Certain areas are designated as
defaecation-sites (cf. Pugh, 1987:76; Gelfand, 1980:5) some distance from the
home in an area of gufleying, rocks or dense bush. However, there was
nevertheless quite a lot of defaecation around homes and home fields,
especially by children and during the night. The faeces is often buried, or
may otherwise eaten by dogs or chickens. Urination around the home is the
norm at night, even when there is a pit latrine. Conceiving of human faeces
as contributing to nutrient cycling is generally repulsive to Zimbabwean
Africans. I remember a very funny interview with a man who said he could
never eat chickens in the morning thinking of what they might have eaten
around dawn.

87. Toisma et al. 1987 actually choose to interpret the gains observed at the
bore-holes as evidence of 'desertification' because, they claim, the build-up
of nutrients (particularly phosphorus) is at the expense of the area as a
whole. A surplus is created around the bore-hole whilst the deficit becomes
more limiting on the ran$e. But quite how exactly this is 'desertification'
is not adequately explained. Experiments in East Africa (Western, pers.
comm., 1984) showed that low herbaceous biomass around many bore-holes
belies the high production of quality vegetation occurring at the site, which
is rapidly consumed. This production reflects, in part the high nutrient
status of these soils.

88. Peter Frost helped me to see how the presence of baboons could be
related to these same features of sandveld systems.

89. Damage caused to crops by baboons is well known in Zimbabwe (eg.
Gelfand, 1971:80). Reference by primatologists in southern Africa include
Bolwig (1959:158) who records that farmers and rangers emphasise carnivory
amongst baboons, and that the damage done to crops is disproportionate to
that consumed because of the wasteful way of eating. (See also Crook and
Aldrich-Blake (1968) for Ethiopia.) Strum (1987: l8-204) made a detailed
study of baboon raiding strategies in Kenya, which found that the returns on
crop stealing were so high that only continuous guarding or actual killing
of baboons would discourage them.

Bowen, of the Dadaya Mission, in Zvishavane District, records graphically of
baboon damage in January, l928

'They (local people in this district] also seek our aid to kill the baboons
in their gardens, as they are not allowed to carry arms, This month, white

at Sasula, I was enabled to kill several baboons, They are a great pest,
As soon as the grain is sown they will dig it up to eat it, Then they eat

the tender stalk and then the green cobs and if there is anything lett
after that for the people to reap they steal it from their houses

The problem of baboons was a central topic of conversation throughout the
cropping season in sandveld. There was always the latest outrage in baboon
raiding, and a new proposal to outwit them.
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90. Even in medium potential areas chemical fertilizer is hardly economic,
especially at the high rates of application recommended by the extension
services (Bratton and Truscott, 1985 and Drinkwater, 1987).

91. Indeed it seems likely that the indigenous peoples distinction between
the systems was what prompted the recognition the sweet-sour contrast by
the Boer trekkers. Early and more farmer-orientated ecologists like Pole
Evans, Irvine and Acocks paid great attention to the contrast between
sweetveld clayveld and sourveld sandveld (Huntley, 1982). 	 However, the
distinction was buried by later scientific research orientated towards
academic audiences (1982:101); highly compartmentalist studies were made
with no attempt to find out from farmers (white or black) what was
ecologically significant (Huntley, 1982:116-7). The rediscovery of this
farmer knowledge is now the most important principal for research in these
savannahs (Huntley and Walker, 1982:144; see the collaborative work on
research formulation by Frost et al. 1986).

92. The use of the 'sweetveld' on the clay soils during the dry season by
herders who exploited plateau 'sourveld' on the sands dunn3 the rains, was
a basic feature of many of the pastoral societies in the Southern African
region. It explains certain features of their territorial organization (Guy,
1980:105-9, on the Zulu; Cobbing, 1976:148, Ndebele in Zimbabwe; Stayt,
1931:38, for a comment on the Venda; and Garlake, 1978 on the early 'Shona'
kingdoms of Zimbabwe). Seasonal transhumant migration occurs in Western
Zimbabwe to this day (Natural Resources Board Native Enquiry, 1942:83-4;
Prescott, 1961:216 and K. Billing, pens. comm., 1985), though it seems mainly
directed to using the floodplain resources of some of the rivers, rather than
to be in search of the sweet grasses of dry season clayveld (Scoones and
Wilson, 1988).

93. Even in what the author admits to be a 'superficial attitudinal survey'
(Du Toit, 1985:162) on soil erosion and hydrology in the Sabi catchment of
eastern Zimbabwe, revealed how basic is the understanding of 'Shona' about
the differences between the sandveld and clayveld soils in regard to
sustainability and yield in years of different rainfall: 'Farmers feel that
the reddish dolenitic soils maintain their natural fertility for longer than
the whitish granitic soils, but said the latter give better yields in years
of low rainfaTll' (Du Toit, 1985:162).

Historian, Zachrisson (1978:235) writing about the Mazvihwa Communal Area,
as well as other parts of Zvishavane an Xberengwa Districts discovered the
contrast in interviews of elders. However, he failed to appreciate that
farmers cannot predict rainfall, but have to follow soil-use strategies in
the line with their perception of risk and their particular level of security
at different times. He is also not aware of the importance (existence?) of
dambos:

'The fertile red soils were avoided by the Belinge Shona in dry years

because these types of soils were more difficult to cultivate but they
were used in rainy years and in more humid areas such as around Buhwa
mountain, Thus the Shona preference for red soils in rainy years and sore

light sandy soils in dry years explains to some extent their movements
within the area and illuminates why certain areas in times of drought
either were abandoned or had low population density',

Anthropologist Sr Mary Aquina (Veinrich, 1964:8) presumably also derived the
importance of these soil differences from local farmers, in Chirumhanzu, a
Natural Region Three area to the north east of the study site. Particularly
note the interactions between fertility and different levels of rainfall, and
the association between the sandy soils and the dambo wetlands:

'Just as the rainfall varies in Chilimanzi from the north to the south, so
does the soil, In North Chiliaanzi the soil is very sandy, and not such
rain is needed, Much rice is grown in wet ground and many people have
other gardens in such areas during the dry season, In Central Chiliaanzi

the soil is still sandy, but has a layer of heavier sub-soil, If rain is

plentiful, the roots of the crops rot and the plants die; a poor harvest
is then expected, In the South of the Reserve there is a fertile loamy
soil which, given plenty of rain, produces a good harvest; but in this

part the rainfall is rather low, Moreover, this area is rathy stony
this makes ploughing difficult, The western strip of South Cilimanzi is
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rathy sandy like the north, and has much vet land allowing rice
cultivation and other gardens providing vegetables in the dry season,

In the high rainfall area of Chiweshe north of Harare, Johnson (1964:83-4,
93-4) described how patches doleritic contact soils (clayveld) are more
fertile and give higher yields than the sandveld, but that there are 'wet
patches' in the sandveld (1964:92). He does not comment about drought
yields, but this area is so wet that the effect of depressed clayveld yields
with low rainfall may only be observed in the most serious drought years.

The late Dr tetwa, in an article on the dispute over racial allocations of
red soils (1975:77-9), drew directly and accurately from this body of rural
knowledge, and showed clearly how the soil differences had an impact on
rural production. He describes both the difference in the degree of
production-variability, and also the greater nutrient sustainability of
clayveld, and discusses how this has shaped twentieth century migration and
settlement and chiefly conflict over land. For example, heavy-soil areas
once considered marginal due to drought vulnerability are now more
productive due to the better natural maintenance of soil fertility.

Balderrama et al. (1988:13-5) have considered the differences in soil types
in neighbouring Chivi to be sufficient to delineate 'recommendation domains'
in farming Systenis and extension work in the region.

94. Sansom (1974:144) quotes Xonnig (1967) as writing of the Pedi of South
Africa:

'Ideally a woman should have a piece of sehiaba (red soil) (these are red
sands] as well as a piece of seloko (dark grey) or masu (light grey)
(these latter are heavy grey clays], Should there be little rain in a
particular season, she would still be sure of a small crop from the
sehlaba lands where the crops do not need as much rain as on other soils
although the land is not so fertile, Should there be a season with
sufficient rain 1 she will be assured of good crops from the masu or seloko
lands'.

95. Although the sandveld woodland is very diverse, this zone does not show
the greatest diversity of firewood species in this area since women used
only the 'best' firewood s pecies as there was an excess availability of dead
wood in the particular sites of the households interviewed. The clayveld
zone also shows only a few species being utilized as firewood. This is
because the dominant species in this less diverse woodland all happen to be
very good firewood species. They were frequently cut live for firewood until
the community rule in 1987 which required people to spend more time
searching deeper in the bush. Preliminary time budget 'optimal foraging'
studies suggested that the highly species-wise discriminatory collection of
firewood by women is sensible given the degree of fuel quality difference
(Wilson, 1988).

96. The owners of one of the largest stores in Zvishavane (the District
capital and mining town) reported to me in 1987 that during periods of
severe drought (such as 1982-4 and 1987) the purchases of non-basic goods
declined considerably. They attributed this to the fact that most o the
urban population had added rural responsibilities in drought years.

97. This category of aronomic practices are reviewed by Watts (1988) for
another area of semi-arid savannah, Northern Nigeria.

98. The lack of rural credit markets with high interest rates in Southern
Africa is in marked contrast to certain other reions of the world. Dr. K.
Homewood comments that what may be of significance in highly variable
systems is not interest but reciprocity (pers. comm., 1990). In urban areas
an extremely high interest loan system (chimbazo) exists to meet cash
shortfalls close to month end salary payments, especially for drinking.
This is illegal so that the good financial returns are counter-balanced
against high defaulting rates.

99. This estimate is made on the basis of the harvest in the 1985-6 season
being the level of harvest typical of a year of 'average' rainfall. This
might be something of an under-estimate because seasonal distribution was
particularly bad in this year. Also people put less effort into farrning in
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that year than in the other years observed because it followed one of very
high yield and almost all households had accumulated sufficient food from
1984-5 to take them through to the 1986-7 harvest.

100. The fact that crops are also grown for sale further enhances the
opportunistic nature of the production system.

101. This estimate is made in the same manner as that for clayveld: see
explanation and cautions in foot note 99.

102. In the ICRA study in CMvi, Balderrama et al. (1988:17-B) also oint to
the importance of tillering, and recommend breeders to aim for unequal
maturing tillers". They refer to the important rushaiibo variety of bulrush
millet (which is mis-spelt rushamba), and to the chikwibo variety of finger
millet (mis-spelt chikumba) (Appendix F-i). Rushambo is also mentioned in
the Dictionary, and as important in Gutu, to the east of the study area,
(Xavengere and Schwenzfeier, 1984:31), but its agronomic properties are not
referred to in these sources. As discussed in Wflson (1987b) and Balderrama
et al. (1988:17) long season high-yielding millet varieties are also grown to
take advantage of high rainfall years even though their yield in the
majority of years is poor. Important varieties in this regard are jimukoro
(bhotoaa) (mis-spelt gimukaro by Balderama et al. 1988:i7) for bulrush
millet and collections of varieties in the mataba (mis-spelt matoabe by
Balderrama et al. 1988: appendix F-i) and ndundu (cf. Balderrama et al.,
1988: appendix F-i).

103. Labour input data for millet and maize collated by Vhurumuku and
Chaonwa (1986) is presented in Balderrama et al. (1988:26). Land
preparation (12 hoursfha) and weeding labour (70 hours/ha) requirements are
approximately equal for maize and millet. There was no consideration of in
that calculation of differential fertility inputs either in labour time or
investment. Planting by hand takes 35 hours/ha for maize but 10 hours/ha
for millet. Harvesting and processing for food requires only 120 hours/ha
for maize and 507 hours/ha for millet. (Note that the data of Vhurumuku and
Chaonwa combines field and domestic preparation labour, the latter is
discussed separately below.) Balderrama et a.!. (1988:28) calculate that the
financial return on labour was twice as great in maize as millet. However,
this calculation is invalid since their yield data is from a series of wet
years 1976-80, when maize yields are expected to be much greater than those
of millet. Furthermore returns should also discount the costs of hybrid
maize seed and the higher fertility inputs applied in maize cultivation.

104. In areas where very little millet is presently grown, the problem of
bird damage is frequently stated as an answer to the question "Why do you
not grow millet?". Researchers tend to misinterpret this answer to assume
that bird pests are a major reason for abandoning millet. But farmers are
not saying this, but drawing attention to the Tact that once a farmin
system has shifted away from millets any individual farmer growing mule
will have their fields devastated by all the birds in the area. Where millet
is the dominant crop, the food requirements of local seed eating birds are
saturated and are not such a problem. It is only the periodic invasions of
the huge flocks of Quelea that threaten millet growers in such situations.
105. The cycle was clearly apparent in the households in the intensive stud
sample, but the quantitative data has not yet been analyzed. Sheu Emmanue
Gudo Siziba with Florence Shumba carried out a particularly valuable series
of interviews on this topic in Gudo Village OLazvihwa) in December, 1986.
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FOOTNOTES TO CHAPTER 4

1. Richards, 1939, comments on population movements as a consequence of
differential seasonal hunger in Zambia.

2. Due to different legal tenure at the time, the Native Land Husbandry Act
was applied most rigorously in the clayveld zone (see Appendix Two).

3. Madiro is an emotive term meaning 'to do what you like'. The practice of
taking over agricultural land by nairo became extremely common during the
liberation war. Much madiro land has been abandoned under pressure from
new local authorities since independence. Only farmers with local political
or other influence, have been able to maintain most of such land.

4. There were sixteen members of the chiefly lineage in the sample. They
held 7.6Bha/household, a somewhat larger area than average. However, these
households also have more members than average, and the area per person and
per person present were almost exactly the same as the population average.

There were seven households that can be classified as owned bj leadin
members of the ruling lineage (acting or formerly acting as jachinda: war
heads, or their immediate Sons). The arable holdings of these households
were very variable, but the mean was nearly twice the population average.
The present ward heads' home had over 25 hectares. This did indeed reflect
'land' grabbing' enabled by their powerful position. However, these
households were very lare, averaging over twenty persons, so that the areas
per household member ana person present were identical to the mean of the
population as a whole.

The two 'master farmers' in the sample (master farmers are certificated
cooperators with the extension services> did have larger fields per person
and per person present; but the sample size is just two farmers,

5. This fact has now become well recognized by the extension services and
researchers in Zimbabwe, especially since Collinson (1982; see also 1989).
Caron et aJ. 1988:82 provide an example for Chirumhanzu.

6. Livestock in clayveld are more vulnerable to drought than those in
sandveld for ecological reasons, see Chapter Three, and Scoones, 1987.

7. A high level of externally-derived income may also contribute to the
seasonal and inter-annual stability in welfare status observed in this zone
(Chapters Five, Six and Seven>. For further discussion see Chapter Ten.

8, These alienated lands are technically cattle ranches. Due to low
profitability of the cattle enterprise, as well as other factors, they have
historically tended to focus upon cutting timber for the mines <Wilson,
l986a, 1987d; Higgs, 1987); and even today this provides about eaual income
to the cattle enterprise (Manager of one estate to Ian Scoones, 987; pers.
comm.). Very low stocking rates on these ranches, as much associated with
semi-abandonment as conservative husbandry, mean that much thatching grass
is available for neighbouring Communal Area farmers.

9. This was partly due to their extremely complex social organisation and
field holding pattern, but also reflected an often negative attitude to the
collection of research data.

10. in an interestin study in Mali, van de Lewis (1981) showed that the
socio-political position of households could partially explain the degree of
deviation shown from the Chayanovian slope of domestic labour intensity.
This was due to the way in which such positions effected the level of
vulnerability to destitution and ability to capitalise upon wealth. Members
of the most established lineage tended to vary more from the overall pattern
for the population due to this inter-household interdependence factor.

11. Local political leaders, as well as public opinions bore down harshly on
successful sandveld (usually dambo) producers in the drought years not to
sell their produce through official channels. Such an action might have
prejudiced the attempts to et food aid for the majority of the population
which badly needed it (that is especially those an neighbouring clayveld).

12. The second estimate of cereal consumption is derived frc Abrahan
Mawere's follow-up study (see above) which I designed for an NGO (Enda-
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Zimbabwe), which unfortunately did not fully honour the contract with }tr
Mawere.

13. I am forced to conclude that consumption rates were higher than grinding
mill use rates by analysis later in this section.

14. In making their report on consumption, women presumably answered fairly
generally on consumption in the last few weeks or months, ie. before any
harvest properly broke the 'famine'.

15. In the only other detailed study in Zimbabwe, Stanning (1988:19) reports
cereal consumption of 2071-24O7Kcal/AEU. Early, per capita total energy
intake figures were estimated between 1920 and 236OIKcal (Engledow, 1949-51J;
Appendix 2 and 3). Since the average person in this tazvihwa study was
worth 0.63 AEU (based on data in Table 4.1,1), a figure that is probably
comparable to other Zimbabwean populations, this suggests a total energ
intake of 3017-3709Kcal/AEIJ. If 70/. is derived from cereal the daily cerea
intake per AEU would be 2100-2600Kcal, which is a comparable figure to that
my this study and to Stanning (1988).

16. The model was originally conceived and designed together with Ian
Scoones, and the data input and organization done together. However all the
data for the model, in the form it was ultimately used, were derived from my
work with Abraham NAwere. Furthermore due to the lack of release of the
model to me I was subsequently oblied to recreate the model for myself,
which led to the discovery of errors in the oriinal formulation in respect
of beer production. At this stage I also decided to run the model with
different assumptions of weevil loss rates and consumption to the original
fixed levels of 10% weevil and direct milling estimates (Tables 4.2.2.3 and
4.2.2.4).

17. Estimates of grain in store were made with Abraham Mawere in mid 1986
and early 1988.

18. Quantities of flour purchased were estimated by Ian Scoones with Abraham
1'[awere during 1987 (see Table 4.2.3.4 for details), and the again in 1988 by
Abraham Mawere in a survey I designed for an GO (see footnote 12).

19. Women almost always consumed maize prior to millets (see also Chapter
Three), but typically said that the main reason for this was actually that it
is was easier to prepare (did not need pounding and roasting prior to
milling). Nevertheless early consumption of maize was an important strategy
to minimize weevil losses. Maize grain was also left on the cob and
frequently stored in the open, to try to minimize the rate of weevil damage,
which is extremely high for the soft (dent) hybrid maizes currently grown.

20. Granaries are well constructed on exfoliated granite (ruware), or raised
from the ground supported by large lops of very slowly decaying species,
particularfy Corn bret urn imbei-be or Cal ophospermurn rnop.ne, a type of
construction known as madhino. The grain is packed tight and the entrance
may be sealed with clay; grain is sometimes packed between layers of finger
millet chaff and/ar Eucaryptus spp. leaves to discourage the weevils. ihe
roof is thatched. Millets can last for three to five years in a well
constructed granary. Typically both men and women have granaries in large
households (especially those that are polygynous), reflecting their separate
ownership of fields and fiscal management. Womens' granaries meet immediate
food needs, whilst the mens' granaries are kept closed until times of need.

21. The general attitude of secrecy about quantities of cereals in storae in
Southern Shona areas is presumably to protect people from the demanas of
poorer associates during times of food shortage, and generally to mystify
economic circumstance to achieve advantage during dlaily negotiation of
soda-economic relationships. Furthermore it was said that looking into a
man's granary is customarily considered as symbolic of one's sexual
relationship with his wife. Therefore local people also found making a
general estimate of grain supplies in the community very difficult, due to
the articulation of so much misinformation by other people. This was
nowhere more apparent than in the problems faced by businessmen, often
themselves members of the community, who nevertheless were not able to know
- or discover - when to bring in grain or flour for local sale. One such
businessmen actually came to ask my advice, on the basis of the research
reported here! Outsiders are also viewed with some suspicion f or wanting to
know about grain storage. The situation was worsoned after Food for	 rk
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was initiated. Farmers feared that if it were known that they were capable
of surviving, the opportunity to undertake food for work to supplement their
income and to survive the period of severe dearth would be removed. This
was most marked in clayveld households who probably reported only half the
level of stored grain as they actually held in November 1986.

22. This was well illustrated by the comment of one of the men in the
household sample when I asked him why he did not sell a cow to buy grain to
tide over the family, and avoid the risk of death of the beast; then simpi
buy back another beast afterwards. He explained that he needed about ZtS
to meet his cereal needs to the next harvest, and the beast would fetch
around Z$300. The remaining Z$220 would be immediately dispersed around his
various creditors (anxious to reclaim their loans), and his poorer relatives
and friends. After the drought getting this money back from the borrowers
would be well-nigh impossible, and cattle would cost around Z00!

23. Situations typical of much research in Africa would happen regularly. We
would be assured that there was no grain in store, and no local exchanges
occurring, only to witness relatives arriving at the home saying that tey
had come to collect the promised grain, or people coming to purchase.
(Another version was that we would be served maheu, a sweet beer containing
germinated grain.) In retrospect I also realised that a number of the
wealthy households in the sample had largely supported particular poor
people throughout the worse period of the drought, and that this had not
been taken into account in the modeling of consumption.

24. In practice there is very little hard data on food consumption in Africa,
due to the particularly numerous problems of research method and consumer
compliance. It was realised that really accurate data on this would on1y be
obtained if the intake study became the major thrust of the research, which
was not acceptable. Recent reviews on semi-quantitative methods of
estimating food intake have been generally positive about the value of such
assessments (Block, 1982, Wiliett et al. 1985). Block (1982:504) emphasises
that precise accuracy is not required to satisfactorily illustrate the
presence of significant differences between population groups that are of
biological importance.

25. Since people in rural Zimbabwe generally eat from shared plates, data on
individual consumption can not be obtained in natural eating. (But it should
be noted that particular morsels of relish, and certainly the number pieces
of a relish such as meat, will be usually non-verbally divided between eaters
sometimes in a formal, culturally-legitimated fashion.) Additionally food
preparer-s and servers (women and girls) systematically (but secretly)
consume titbits from the meal (kuravira), compensating for their lower
consumption at meal times. They may also hide rood for later consumption,
or even for members of the household with whom they have a special bond who
were eating communally (F. Shumba, pers. comm., 1989).

Whilst in some African societies there does appear to be inec'uality in food
distribution within households (eg. Taha, 1978), there is litle evidence of
intra-household maldistribution outside of the bias against young girls in
Korth India/Bangladesh (Wheeler, 1988). For a useful African study showing
the lack of bias, see van Steenberen et al. 1984b). Indeed, in most African
societies there is not very mucn sexual inequality in nutritional terms
(Svedburg, 1988), except a slight bias in favour of females, perhaps
reflecting better access to food during preparation.

26. Many studies in semi-arid areas have measured declines in milk
production during the dry season include: Corkill, 1954:261; Loutan and
Lamotte, 1984:945 Hildebrand, 1985:283; and Galvin, 1988. This was not so
in the Niger delta, however, which is less seasonal due to the flood-retreat
grazing available (Wagenaar-Brouwer, 1985 :231-4).

27. Although significant consumption of breads is a colonial phenomenon, and
the use o! wheat bread in Mazvihwa itself comparatively recent (basically
since Independence), wheat bread has been consumed for long periods in
Communal Areas more integrated into the national economy and society.

28. Although the distribution of beer (Production/consumption) through time
was not measured, the highest rates occurred just after the bumper harvest
of 1985, a typical situation in Southern Shona areas (cf. Taberer, 1905;
Holland, 1988).
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FOOTIOTES TO CHAPTER 5

1. National low birthweight estimates (<2.5kg) include 127. (Mossop,
1981:252), 157. (WHO, 1980 UNICEF, 1988:66) and 10-20% (Loewenson and
Sanders, 1988:134; Shopo, 1486:233). The only published survey figures are
16.6% for Harare in 1951 (Houghton and Ross, 1953) and 5.9% in Mbare/Harare
since independence (Zunguza, 1984). Detailed research into the causes of low
birthweight in Zimbabwe are only now being initiated (Munjanja, 1984).
However, it has been shown that there is 'a hih incidence of small
gestational age babies, although there [is] a low incidence of premature
deliveries' (Zunguza, 1984); this is indeed the pattern elsewhere in the
world (eg. Soysa and Jayasunya, 1975).

2. An analysis of several years of birthweight data for a clinic in Dedza
(Malawi), in a high altitude area of high rainfall (1000-1200mm/annum),
found very little seasonality (K. Wilson, unpublished data, 1989). This
supports Bantje's (1987) assertion that birthweight seasonality is depressed
in areas of high rainfall.

3. It should be noted that a study of urban birthweights in Harare, Zimbabwe,
(which did include rural-urban migrants) found very little seasonality
(Zunguza, 1984:46-8), though wei ghts were apparently slightly greater in
August-September and January- April, for reasons unknown.

4. The analysis in this thesis thus contradicts the interpretation of this
data by Caron et al. (1988:78-9), who presented it to demonstrate that
drought increases nutritional stress and lowers birtbweight. They did note,
however, that not all of the troughs in birthweight could be explained by
the droughts in previous years.

5. Early research in the northern (Bransby, 1945) and southern (Fitt, 1941)
hemispheres demonstrated spring pulses in growth rate amongst privi1eed
white children. A similar resi1t was found in a detailed sfudy in Lonaon
(Marshall, 1971), but Orkney Islands children showed a growth spurt earlier
in the winter (Marshall, 1975), suggesting that any causal effect of light or
temperature was extremely complex. A study of privileged African and
European school children in two environmentally contrasting areas of
Tanzania revealed similar and unexplainable patterns of seasonal growth
(Robson, 1964), sugesting that even within the tropics there are underlying
cycles of growth lñtle related to seasonal protein-energy consumption. This
means that even without any changes in weight ain a seasonality in weight-
for-height would occur, presenting a distorted picture of seasonal stress.

6. Early nutritional studies of school children (eg. Daly et al. 1973; Holmes
et al. 1976; and Mossop, 1964) were all cross sectional and far from
considering seasonal and inter-annual dynamics two did not even to
record the month and year of survey! Since Independence surveys implemented
by Oxfam (Sanders, 1981), UNiCEF (April 1980: see Sanders, 1981:2>; and the
Ministry of Health (Zanu-PF, 1985:1')S; Shopo, 1986:232; and Loewenson and
Sanders, 1988:146), and those of research groups (Chikanza et al. 1931; Dr B.
Kinsey, pers. comm., 1988), have all not reported the timings of surveys
and/or controlled for seasonal changes.

7. Researchers in the Gambia have postulated that adult body weight cycles
are driven by seasonal energy expenditure, and those of under five year olds
by seasonality in morbidity (cf. Chapter Six); children aged 5-15 yeths
change little in growth rate seasonally since they - or so it is argued -
are not subject to either of these effects (McGregor, 1976:183).

There are no data on seasonal energy expenditure in Zimbabwe, or for
seasonal dynamics in adult body weighf. A1fhough there are farming system
differences between the sandveld ana clayveld, there is no a priori reason
to assume that labour inputs are greatly different seasonally between the
two ecological zones. In both zones the break of the rains ploughing and
planting, the mid-rains weeding (and in good years) the harvesting, are all
periods of very hard labour. The sandveld population, however, do suffer
particularly badly during the rains from having to guard against the
depradations of baboons wThich inhabit that zone (Chapter Three). Sandveld
women frequently stated that baboon-guarding was an important reason for
nutritional stress at this time in €hat it meant infrequent cooking and
meals. On the other hand, agricultural labour in the dambo wetlands of
sandveld (see Chapter Three) does mean increased dry season work loads in
sandveld also. rurther work on energy expenditure in relationship to the
ecology of production systems and social organisation is clearly required.
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B. This is to steer well clear of the debate as to the degree to which
droughts are proximal and ultimate 'causes' of famine, a topic requiring an
entirly different mode of analysis to that which I feel it is important to
undertake here. Such analysis would require both consideration of the
relationship between the changing ecology of the production systems and
production in drought and high rainfall years <Chapter Three, Chapter Nine,
Section 9.3), AND consideration of the relationship between production and
distribution at a local level to wider regional and even global economic and
political processes.

9. Note, however, that apparently Galvin and co-workers in pastoral semi-
arid (North Kenya), considered xeropthalmia and Bitot's spots as indicative
of dust trauma rather than Vitamin A deficiency (Dr. K. Homewood, pers. comm.
1990). Vitamin A deficiency has been reported in Zambezia and Manica
Provinces of war-effected Nozambique, despite these being high rainfall
environments with considerable vegetation production all year round.
However, the data are reported to be 'somewhat ambiguous' (Government of
Mozambique/Vorld Bank, 198).

10. This observation parallels the finding that after the end of the
Bangladesh famine of 1974-5, weight velocfty in the recovery phase was
highest amongst the poor who suffered the most during the famine (Bairagi
et 1. 1985:303-4).
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FOC)TJOTES TO CHAPTER SIX

1. There is, however one study showing that low monthly temperatures in
1942-5 in Harare and 1965-9 nationwide correlate with increased heart attack
death rates of Europeans (Le Roux, 1971).

2. Nevertheless the seasonal patterns of these common childhood ailments are
often well known subjectively by health personnel. My concern here is that
existing knowledge has been insufficient for appropriate health planning.

3. Dadaya Mission reports contain some information about subjective levels
of sickness, and impressions from the number of people attending their
clinic. This station was then on the border between typical sandveld and an
area of broken country with red soils which is rather intermediate in
ecology between typical sandveld and clayveld as they are considered in
)tazviliwa. At Dadaya in the 1920s and 1930s there did seem to be a wet
season peak in morbidity (see below). 'Sore eye& seems to have been
associated with the rainy seasons as it was in Mazvihwa sandveld but not
clayveld. Diarrhoea also shows a wet season peak.

Evidence for wet season elevation
Jan 1922: 'As is usual at this time of year, quite a lot of sickness prevails,

eye trouble and malaria being very prevalent'
Dec 1925: '[Phillips has had) stomach trouble which seems very prevalent

among the natives'
Mar 1933: 'In all the Reserves there has been much sickness; mostly fever, on

account of water lying in undrained parts, providing breeding
places for mosquitos'

Mar 1938: 'J(uch sickness'
Feb or Mar 1939: 'There have been so many sick people lately'
April 1939: 'There are still many sick children'

There was also increased morbidity associated with frosts in June-July
because at that time people had very few blankets and little clothing (July
1926, June 1928, July 1928, June 1944, Aug 1944).

4. References of elevated wet season morbidity and mortality amongst
Africans and White settlers at the turn of the century include Bent
(1893:50,55); Hone (1909:93); Selous (1893:348,353); Taberer (1905:312); and
Wood (1893:101). Bent (1893:50) refers specifically to the unhealthiness of
the dambos (vleisl at this time of year.

5. In most of the semi-arid and arid regions elevated malarial transmission
occurs during the rains due to availability of breeding sites for the
mosquitoes. Examples of late wet season peaks of malaria include Burkina
Paso (Cross, 1982:144-5), the Gambia (McGregor et al. 1970:53-4; Thomson,
1977:121), and Mali (Hildebrand, 1985:274-8). In the wettest areas, however,
there can be a dry season peak because the rivers are better breeding sites
when not in spate (Bradley, 1981:130). The first colonists in Rhodesia
reported that due to malaria (and other fevers) the wet season was the worst
for settler health and African child death rates (see Note 4). Subsequent
research has confirmed the late rain peak for malaria in Zimbabwe (Ross,
1932; Taylor and ]'tutambu, 1986:17-B). however in contrast to many regions
of Africa, malaria is uncommon in this particular area of Zimbabwe and does
not therefore have an impact upon overall morbidity seasonality rates.

6. Shigefla, Salmonella and Escherichia ccli were identified as causal agents
in summer diarrhoea amongst urban whites and asians in Zimbabwe (Rhodesia]
(Zilber, 1976). A recent study of microbial pathogens in infant urban
admissions in Harare (by Natboo et al., 1986), drew attention to two
particular causal agents: Cainpylobacter jejuni and enteropathogenic E. coil.
in that study enterotoxigenic E. coil were not detectible, but the authors
suspect its importance. The study also failed to locate rotavirus (which
they speculated could have been due to late hospital admission (1986:121-2)).
Shigelia and Giardia lamblia were of more significance in childen over two
years of age. Since its reconition as an important pathogen in Africa (De
Aol and Bosnians, 1978), C. jejuni has proved important both rural (Gambia:
Billingham, 1981) and urban areas (Johannesburg: Bokkenhauser et al. 1979;
Mauff and Chapman, 1981). A recent study found it important amongst
children of workers on a commercial farm in eastern Zimbabwe (Simano and
Dindiwe, 1987), even during the dry season period investiated. C. fejuni is
always most prevalent amongst very young children. Simango and Dindiwe
found ent. E. ccli and G. lam blia as common in the controls as in the
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diarrhoeal cases presented, and therefore question how important they are in
the aetiology of diarrhoea in Zimbabwe. Shigella was also implicated in
that study. Canipylobacter has been associated with dogs, chickens, sheep
and unpasteurised milk (Butzler and Skirrow, 1979; Harris et al., 1987).
Nathoo et al. speculate that high prevalence of C. jejuni could be related to
urban ownership of domestic animals such as chickens (1986:122).

7. Ascaz-iasis is only common in the eastern districts (Goidsinid, 1976; and
Chandiwana et al. 1984, in a recent study of commercial farm workers).
Hookworm is only common in wet parts of the country, in irrigation schemes
and amongst immigrants (Goidsaid, 1972:5; )tacDonald and Goidsmid, 1973);
Chandiwana et al., 1984 report 89% in farmworkers in the east). Ter-nidens
deminutus is a locally common zoonosis associated with baboons (1972:2-5).
Hymenolepis nana is the commonest tapeworm, (Goldsmid and Fleming, 1977),
but it is hardly common enough to have an effect upon diarrhoea.

8. Both Ian Scoones and I went down with typhoid in 198? whilst drinking
the river water supplying these communities (diagnosis not confirmed by
microscopic investigation in the former case).

9. Cutting (1981) has suggested that rotaviral infections peak in the cold
season is due to the effects of crowding, but its importance in privileged
children in Zimbabwe could cast this interpretation into doubt. Thus the
reason for the cold season peak in rotaviral infection remains uncertain.
The significance of rotaviral infection in gastro-enteritis has been disputed
in some savannah areas (eg. Rowland and McCollum, 1977:200, for the Gambia).

10. The significance of bacterial contamination of weaning foods as a cause
of infant diarrhoea in Vest Africa has been emphasised by Elegble and
Ojofeitimi (1984) and Gordon (1979), and in northern Thailand by lmong et
al. (1989).

11. In a study of the semi-arid Western Sudan de Vaal (1989a:19) records
that diarrhoea (reported as a cause of death?) was common in both the dry
and wet seasons, but this may well actually only refer to the hot dry season
and not the preceding cold dry period.

12. Hildebrand et al, (1985:62) attempt to account for their findin with
water supply changes, but admit that such an interpretation is ambiguous.
Furthermore actual peaks in the raw data are also a bit uncertain. The
highest levels were found in April - the hot period before the rains break -
and October-December, an unlikely period of cooling in the dry post-harvest
season.

13. In terms of the literature on Zimbabwe, the only statement located is in
the UNICEF country study (1985:18), data source unknown, that September-
January is the time of peak diarrhoea nationwide, a period spanning the hot
and rainy season.

14. K. Homewood (pers. comm., 1989) has drawn attention to the fact that
livestock suffer much diarrhoea at the breaking of the rains, and that this
is a function of secondary compound toxicity in the new vegetation flush.
As this - and most other African rural societies - use a great deal of
gathered wild vegetables for relish during the rains (see Appendix One) this
might also be a factor.

15. Tomkins (1979:501) refers to the importance of seasonal arlcultural
labour in promoting weaning at the onset of rains in North Nigeria. In fact
as much as 45% of weaning occurring over year happens in April/lay.

16. The belief that a new pregnancy 'pollutes' the breast milk and causes
infant diarrhoea and failure to thrive - kuiwira - (Alvord, 1929; Gelfand etal. 1985:37) is extremely deeply rooted, to the point that infant diarrhoea
in itself is sometimes considered sufficient eviaence for a new pregnancy
to be suspected. Peltzer (1981:207-8) even reports that nurses at dlinics
were sending such cases to n'anga healers! Women almost always stop breast
feeding to avoid this, though tiere is a medicine that is used to ritually
'divide' (kukamura) the infant and the pregnancy and prevent the effect.

Ihova, the depression of the fontanelle in infants, is one of the most feared
'diseases'. lhere has been a concern about the closing of the fontanelle in
Zimbabwe for at least three decades (Gelfand, 1964:104, 108-9; Crawford,
1967:104), and there are charms, chipande and zango,	 developed for
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protection of the fontanelle against penetration (Gelfand, 1980:2; Gelfand et
al. 1985:35-6, 42; Hannan, 1984). However, it appears that nhova as a source
of concern has emerged only in the last decade or two (Wilson, 1986e:6-7).
Since it has now emerged as one of the complaints most frequently treated
by n'angas in urban Barare and Mashonaland (cf. Gelfand et al. 1981:94;
Gelfand et al. 1985:48,49 and 52) as well as the area in which I worked (and
Bulawayo, according to informants), the idea that this is a distinct 'disease'
requiring a special response is clearly a case of recent innovation and
rapid diffusion. The clinics are said to be incapable of treating nhova, and
even taking children there is said to be dangerous. Many clinic staff also
feel this. Treatment is by n'anga or church. Prophylaxis is also practised
using sympathetic medicine such as termite mound soil. Noting the nliova is
not connected to spirits, Gelfand et al. (1985:54) make the error of statin
that it is 'natural'. In fact nhova is thought to be the result of the infan
coming under the influence of a 'charm' field (generally without any evil
Intent). Protective charms, gambling medicines, etc., are all dangerous; In
Xazvihwa the akanda engwen.a (crocodile skin charms carried by men) were
particularly notorious in the mid 1980s. The prophylactic medicines carried
by babies can be dangerous, since if the charm of one baby is stronger than
another it can cause nliova. This is frequently countered by simple ritual
acts like swopping hats or pouring water from one fontanelle to another.

As in the case of a number of infant and childhood diseases parental
infidelity (especially that of the mother) is believed to be able to initiate
or prolong diarrhoea (Gelfand et al. 1985:26,30). In the case of diarrhoea,
the notion is linked to concepts of pollution of the breast milk by sperm.

A common trial by ordeal for virginity - though it seems declining of late -
is to ask the girl to suckle an fnfant. Most girls In Mazvlhwa still believe
(though they may have suspicions> that if they are not virgins the child
will develop diarrhoea and even die (see also Gelfand et al. 1935:45-6).
17. Mauch in his journal of life in a nearby sandveld area in the 1870s
(Burke, 169:l99), recorded that diarrhoea and constipation rose with the
harvest because of just the same kind of overeating reported by
contemporary informants in my own study.

18. Zoysa et al. 1984a) do warn, however, that anthropological research is
required to investigate these 'beliefs' in detail as they were obtain through
a rapid consultancy mission, so I do not sense that I am being unfair in
these criticisms.

19. Another semi-arid savannah study in the dry season - the Hadza area of
East Africa, reported a similar proportion (30%) of children as suffering
from conjunctivitis (Jelliffe et al. 1962).
20.

21. Note, however, that there were 750,000 people in 'protected villages' in
1978 mostly in the East (Smith, 1990:222). These military keeps were
established during the puerrilla war to better control the population, and
led to over-crowded conditions with more rapid spread of infection and also
worsened disease environment resulting in higher morbidity with diarrhoea,
scabies and other infections, and elevated mortality (Weinrich, 1977:226-7;
Taylor, 1979:167). There were none in the Mazvihwa study area.

22. This situation may not be typical of other areas; for example it provides
a contrast to the deep sands goz) of parts of the Western Sudan, where
population concentrations around water sources prior to total collapse in
food entitlements, may have meant that in the 1985 famine, increased
exposure to infection caused elevating morbidity and mortality (de Vaal,
19ö9b; see also Chapter Seven, Section 7.2).

23. In the Dadaya Mission reports in very wet years there was particularly
elevated morbidity (see 1922 and 1939 in Note 3 above). In dry years there
was less malaria/fever (eg. June 1924). In two severe drought years more
sickness was recorded (1931 annual report, April 1938). According to my
model of stress, dry years are expected to lower morbidity on sandveld, but
these were severe droughts with consequent population disruption (people
moving in search of food), and some nuiritional deprivation. Furthermore,
Dadaya Mission was on an area of intermediate ecology to sandveld and
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clayveld as they are found In Mazvihwa. Some of the variations from year to
year were often not readily explained (eg. November 1935).

24. Four factors that might contribute to the wealth bias in borehole use
could be: First there was probably a chance effect whereby many of the
richer households in the sample came from villages with borehole water
supply. Second one of the 'wealthy' families in the sample decided to use a
donkey cart to carry borehole water a long distance to their home. This
option is not available to poorer homes. Third the main early borehole for
the people in this area was put in at a village (Gudo) that was notably more
open to missionaries and education (cf. Dadaya Mission records) and may have
been better able to petition the District Administration for a borehole, and
today be wealthier due to higher remittances from urban employment. Fourth
there is the possibility th&t access to borehole water over a long period
may lead to economic benefits.

25. Soap access was found associated with diarrhoeal morbidity in a study in
Southern Nigeria, but the effect was only statistically significant amongst
5-14 year olds (Huttley et al., 1987:866-7).

26. Huttly et al. (1987: 866-7> found that there was higher morbidity with
diarrhoea in households with non-purified water (i.e. not filtered or boiled).
But since water supply (rain versus other) showed no effect, and since water
is generally contaminated after collection (1987:869), the apparent effect of
purification may purely be an effect of socio-economic status.

27. 'Generations of villagers have set aside areas of bush near their homes
where they can deposit their excreta in privacy, and in the dry heat of
Matabeleland this custom did not seem to cause any special problems in
sparsely populated areas. When populations increase, villages grow larger
and closer to one another and when disease becomes epidemic, better methods
of sanitation become imperative' (Pugh, 1987c:76). See also Gelfand (1960:5).

28. That poor nutritional status has a very significant impact upon
mortality in measles infection virtually became one of the central tenets of
tropical paediatrics (Morley, 1976). Results from household studies in
Guinea Bissau alleging that nutritional status played no role in mortality
(Aaby et al. 1984), were therefore quite a shock to the system, and possibly
a useful one. However, the conclusions from the Aaby study are not quite
watertight (Nieburg and Dibley, 1986:309), and anyway only suggest that a
variety of factors (such as crowding) are important to duration and outcome
of measles in some situations, atongside possible nutritional status in
others (Tomkins, 1986:195-8). Indeed there is plenty of careful prospective
research demonstratIng that the outcome of apparently similar measles
infection is a function of nutritional status (eg. Rea, 1971:226; Van
Leeuwenburg et al. 1984c:84 [result not statistically significant); Nieburg
and Dibley, 1986; Barclay et al. 1987:295). Anyway the increased intensity
of exposure resulting from crowding (cf. Aaby et al. 1984) could itself be
effected by the fact that malnourished childrn with measles may excrete the
virus for longer (Dosseter et al. 1977). Case fatality rates in refugee
situations in Thailand, Sudan and Malawi also appear related to population
nutrition levels (Toole et al. 1988; A. )Eoren, unpublished data, pers. comm.,
1989).

29. These studies indicating that only duration of diarrhoea is increased are
not without methodological and interpretational problems, however, as
demonstrated by El Samani et al. (1988:103).

30. In a subsequent publication (Tomkins, 1986:293), the author of this
study, has remarked that the increased incidence in diarrhoea probably
largely reflected the after-effects of measles attacks which both led to
drastic declines in weight-for-height status, and had a medium-term immuno-
suppression effect. It was this latter immunological effect, rather than
anthropometric status per Se, that could have been responsible for the
increased incidence of new diarrhoeal infection (1986:297).
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Footnotes to Chapter Seven

1. There is, however, low conception frequency during the hot dry season in
the smaller of the two saudveld samples, and correspondingly high conception
in the following wet season. I interpret these small variations as an
artifact of small sample size.

2. Cornwall (1990:92) reports of a sub-sample of this population that over
half of the women had only one visit or less from their husbands per month.

3. Dr Vernon Reynolds suggested that I undertake this comparison of
fertility between zones, for which I am grateful. I was entirely sceptical
that there would be any difference.

4. In the interviews of a sample of these women in J'tazvihwa, they would not
reveal why or how they had achieved an early end to fertility (Cornwall,
199057), prior to the recent availability of contraceptives (cf. Chapter
&ine).

5. Despite normative statements to the contrary, the length of post-partum
sexual abstinence by polygamous 'couples' in the sample was equal (mean four
months) to that amongst the monogamous (Cornwall 1990:58).

6. }tcGregor et al. (1976:186-?) found that 434 of under five deaths occurred
in the late rains (Aug/Sept/Oct) in this area of the Gambia.

7. Seasonality of death could well be different for people of different ages,
as causal factors have different seasonality; see for example data on
sixteenth century United Kingdom (Schofield and Wrigley 1979:90-1).

8. Neonate deaths of complex aetiology in this Kenya survey contributed in
the following way to under four mortality in Eastern Kenya (Omondi-Odhiainbo
et al. 1984:220):

7. Nortality
0-4 years

Asphyxia	 8.2
Prematurity (low birth weight) 	 7.6
Congenital abnormalities	 5.8
Unknown	 8,2

9. This ak of deat'from tetanus 	 es appear fghly unlikeW (J. Seamaji,
pers. çm., l990).7Tetanus was tk largest szle cause o4nfant deatVin
carl studies ,kfi Bangladesh	 hen et al.y1980b:28). ,'Problems ofr'data
*t1tation frp parents may/be responsle, in th 	 there may'be pa

cultural cgory' of teta 	 recognized/and named th the Kamba'areas of
Kenya, in 6ontrast to Bangdesh.

10. For the sake of this discussion, I chose to deliberately ignore here all
the soda-economic and political factors that convert rainfall influenced
fluctuations of production into situations of greater or lesser dearth and
famine amongst particular social groups; and the nutritional and
epidemiological factors that do or do not mean that this results in elevated
mortality. This is not because these issues are unimportant, indeed they are
what is fundamental for understanding why and how famine situations develo
and who gets affected and how. However, discussion of these here woul
detract from the current purpose: delineation of what can happen to
mortality rates (and why) in these situations.

11. (iller and Halt (1975:170-1) have produced slightly different figures for
the same study: Crude Death Rates of 81/1000 durin the famine year, and a
'normal' Crude Death Rate of 35/1000. They also discuss varying estimates
of the number of people effected by famine at the time, and hence the
resulting excess mortality.

12. Concentrations of displaced people still frequently occur where food aid
is otherwise not provided to people direct (for media, political or
logistical reasons), or where 'security' issues drive people together or lead
to Governments rounding them up.

13. Unfortunately the technique used by the CDC for these surveys was 'the
number of deaths in household in the past year', a method with a number of
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flaws (see General Methods, footnote 18, for the critique). The actual data
obtained from Mauritania suggested that mortality rates were around what
was considered 'normal'. Therefore the investigator took the highest Crude
Mortality Rate individual sample point obtained, and generalised it to the
estimated nomad population of the entire country, to come up with a figure
of 44,000 excess deaths (Greene, 1974:1095-6). The mortality estimates for
the other countries also produced a mixed result. The data from Mali, and
that from Mauritania (the same as those used by Greene, 1974?), were
discarded on the grounds that the investigators had failed to specify a
functional retrospective time interval (Kloth et a1. 1976:387). The result
for Burkina Faso turned out to be similar to the United Nations CMR, whilst
figures from Chad and Niger suggested a doublin of the CXR at a population
level (Kloth et al. 1976:387). Although recognizing some of the faults in
their mortality survey method (1976:385-9), including the fact that neonatal
mortality went undetected, the CDC team believed that they had correctly
identified a significant increase in mortality in these countries.

14. Comments on how the media and some 'researchers' were exaggerating
mortality are also found in some contemporary commentators (Miller, 1974b:5
and Greene, 1974:1096). It is also worth discussing and clarifying the much
publicised United States Centers for Disease Control estimates of 101,000
deaths (Sheets and Morris, 1976:62), which have been described by Caldwell
as evidence for a few thousand deaths in inaccessible areas (1977:95).
Despite their frequent quotation for the 100,000 deaths, the CDC themselves
are entirely explicit about the method they used to calculate the figures
(which they described as an 'upper limit of mortality'), whereby the highest
of many spot death rates encountered is generalised to the entire nomad
population of the Sahel; and indeed they even state that this is done as a
corrective 'in view of some of the astronomically high estimates of deaths
due to famine published in certain media' (CDC Report, in Sheets and Morris,
1974:134+6).

15. A slightly different interpretation was made by the Centers of Disease
Control, according to Sheets and Morris (1976:62). Measles outbreaks, in
their view, resulted from large concentrations of population in a situation
of declining immunization, whereby a large reservoir of susceptibles was
built up. High measles case fatality (10%) was attributed to the extremely
poor nutritional status observed (Sheets and Morris, 1976:57); and Greene (of
CDC) stressed that this was occurring despite the fact that the situation
had not reached a 'starvation level' ([974:1095). In contrast increased case
fatality because of poor nutrition status was not recorded by another
mission at the time (Seaman et al. 1973:776). Measles was probably a major
factor in creating excess mortality during the Sahel famine. 73% of
reported nomad deaths, and 32% of deaths of sedentary people were attributed
by informants to measles and the famine (Sheets and Morris, 1976:61).
Control of measles and other communicable diseases in the camps, and the
provision of food, led to a decline in crude mortality rates from 182-
365/1000 to 10-76/1000 (Sheets and Morris, 1976:61). In Sen's (1981:113-30)
account of the Sahel famine, the increased exposure to diseases in the camps
figures prominently, though the references he cited do not seek Lestablish
that case.

Measles and other contagious diseases would be expected to be effected by
changes in patterns of mobility and contact, which could well lead to more
people infected, higher levels of infection, and a lower mean ae of
infection: all factors that would increase mortality. But actual studies of
the processes of measles epidemics and how they effect age-specific attack
rates and so case fatality, are still in their infancy (eg. leeuwenburg et al.
1979; Ferguson and Leeuwenburg, 1981; Loenig and Coovadia, 1983).
Furthermore, the association between population disruption and measles
epidemics can never be a simple and deterministic one, since, f or example,
there are usually underlyin epidemic cycles in the number of susceptibles,
at the start of any famine, and drought/famine will effect population
movements in a highly complex and spatially and temporally-specific manner.

16. Orubuloye and Caidwell (1975:270) also draw attention to this issues. An
example of this very uneven pattern of mortality through space and time in
African populations is the measles epidemic that hit Kenéba in 1961; the
first since 1949 (McGregor, 1976). This killed 22% of the under five
population, without severely effecting a neighbouring village and having a
long term impact on the population (Billewicz and McGregor, 1981:225). The
epidemic had no obvious ecological/rainfall precedents. Such marked
patchiness of mortality in space and time was also found in pre-industrial
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Europe, heterogeneity in mortality declined between the sixteenth and
seventeenth centuries (Slack, 1979:9-10).

17. Excess mortality in the years subsequent to famine has also been
observed after the Great Benal famine, where it is said by Sen (1981:215)
to be the result of persisting epidemic diseases due to population
disruption. However, in this Niger study, it is more likely that nutritional
factors are involved, because there were no marked changes in population
migration or concentration to effect exposure to infectious disease either
during or after the famine. In the borderlands of Kenya and Ethiopia a
similar increase in death rates was observed in the rains ending the
drought, which was attributed to increased pneumonia, malaria and dysentry;
presumably a combination of increased exposure and susceptibility (Xiller,
1974a:16; CaIdwell, 1984:13)

18. This method of assigning excess mortality at a site to disease
environment, and then claiming that disease environment is responsible for
excess famine mortality is logically flawed. If a site does have a worse
disease environment then mortality will be worse at 'normal' times, and so it
is not legitimate to use a regional mortality rate to calculate excess
mortality at that site during famine. If these disease environment
differences had led to around doubled mortality at these sites in 'normal'
times, then excess mortality in the famine would have been and not more
than that in other sites. Even over a few miles disease environment has
been shown to lead to long term 50% differences in mortality in rural Africa
(eg. Billewicz and )tcGregor, 1981:224). It is also worth noting that drought
itself - as well as changes in population factors - will also alter disease
environment in complex ways, for example the habitat suitability for biting
insects.

In assuming that 'health crises' can explain levels of mortality unassociated
with socio-economic status, de Waal ignores the general finding in the
literature that substantial morbidity and associated mortality differentials
can exist between socio-economic groups facing identical disease
environments (see Chapter Eight, for a review of the lierature and data for
my Zimbabwean population).

19. In comparing mortality differentials during famine between socio-
economic groups, and finding that there were no differences, De Waal commits
an error of logic to conclude that this proves that famine has no
differential mortality effects by socio-economic status. This is because he
cannot assume that there were no mortality differentials between socio-
economic groups prior to the famine, indeed judging by the data for Africa
(including Sudan) reviewed in Chapter Eight, there are bound to have been
pre-existing differentials. If mortality was relatively higher ainonst the
poor prior to the famine, one would be forced to conclude that famine had
led to excess mortality falling preferentially in the wealthy categories, and
vice versa. Likewise different 'ethnic groups' in the region presumably
experience different mortality rates, associated with the different
economies, social organisation and whether they are migrant or settled (Hill,
1985; Henin, 1968, f969; David and Voas, 1981; Bralnard, 1986), so that if
there were no significant differentials during the famine, this would also
indicate that excess mortality had been concentrated in certain groups. De
Waal, does provide, however, some interesting information on sites where
mortality differentials were detected, including Nyala town and Angabo
village, where he alleges that very different conditions existed and 'wealth
or social class rather than location is critical for access to sanitation or
health care' (1989a:22).

In stating that there were no household differences in mortality with wealth,
and thus no effects of economic status on mortality, de Vaal also ignores
the situation of different categories of children within the househoLds of
the wealthy. It would typically be expected that rich homes would include
'outsider' children from poor families attached to the household. Such
children will often experience poorer conditions of life than the actual
children of the household head and favoured wives (see Chapter Eight for
quantitative data for this in Zimbabwe). During famine these children miht
be much more vulnerable to death, meaning that there is superficial
similarity in mortality between the wealthy and the poor as assessed at the
household level.	 A parallel error was the discussion of the impact of
gender on famine, only in relation t female-headed households, and without
reference to processes within households. 	 Intra- household dynamics must
also be studied in famines (cf. Vaughan, 1985).
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D'Souza and Bhuiya (1982) provide important data on mortality differentials
for the Matlab Thana region of Bangladesh in the mid 1970s. This allows us
to compare the dynamics of 'static' socio-economic factors/indicators from
those which provide critical entitlement indicators. (This is not the way in
which D'Souza and Bhuiya perceive of what they have done, and they only
observe: 'Higher socio-economic status groups appear to have a reater
capacity to withstand the hardships arising from floods and subsistence
shortage of food'. Literacy, floor space and latrine ownership each
accounted for up to around two fold mortality differentials in each of the
four years studied; significantly with these variables the ratio of mortality
between the most and [east privileged did not change in the famine year. In
contrast, the occupation of the household head (agricultural labourer,
owner/worker and landowner) showed around twice the mortality differential
between the most and least economically secure in the famine year
(especially in 1-4 year olds), largely due to an increase in mortality rates
amongst the poor with weak entitlements. However, there is also evidence
for reducing mortality rates amongst landowners, during (1-4 year olds) and
immediately after (15-44 year olds) the famine.

20. Cause of death records are not an appropriate data source for
establishing the contribution of poor nutritional status to mortality. Local
diagnostic attitudes determine the degree to which malnutrition appears as
reported cause of death, rather than clinical or epidemiological factors.
For example, in another study in Sudan, concerning Tigrayan refugees, which
also relied on people reporting the cause of death, starvation was never
given as a cause of death even though research showed that malnutrition was
contributing greatly to elevated moftality rates. As the authors observed
'undernutrition was not used as a possible diagnosis tie. in cultural terms)
and thus was not reported as a cause of death' (Toole et al. 1988:221). In
contrast, among health officials in the neighbourin West African Sahel, as
in many other areas of Africa, malnutrition is an important cause of death
in the registration process, even in 'normal' times (Imperato, 1976:291).
Thus even if famine did not involve any elevation in malnutrition or
nutrition-related deaths, there should still have been extensive recording of
malnutrition as a 'cause of death'.

21. A study in 1980 in Kadam County, part of Karamoja (Biellik and
Henderson, 1981a) found an annual Crude Mortality Rate of 212/1000, compared
to the 23/1000 found in the 1969 census (1981:1332), with starvation given
as the cause for 78% of deaths. These figures sound a little too high to be
credible, but to my knowledge have not been independently investigated.
Food aid to this population (at last in the northern areas) was of such
limited availability that it was provided only for the supplementary feedin
of under fives less than 80% of weight-for-height standards (Seaman an
Rivers, 1988:471). Relief workers clearly observed a severe famine, with
starvation deaths, but the impression from the report is of excess mortality
not as great as sugested by the Biellik and Henderson survey (Robinson et
al. 1980). In neighbouring Teso, using the same method, Biellik and
Henderson (1981b), concluded that there was no evidence of famine, though
crude death rates were more than double those recorded in the 1969 census
(which they attribute to the decline in health services, but could equally
well reveal the inadequacy of the method). Starvation was reported as
responsible for only 3% of deaths reported in Teso.

22. The Biafran war in Nigeria was estimated to have led to 500,000 excess
deaths amongst displaced people under food blockade (Brown and Mayer,
1969:349). This was attributed by a group of touring consultants to be due
to an interaction between a public health crisis in the camps of the
displaced (pollution of water supplies, collapse in public hygiene, crowdin
leading to the spread of infectious diseases, 1969:351), and increase
susceptibility to disease, especially measles, due to appalling (but
unmeasured) levels of malnutrition (1969:350).

23. The worst famine circumstances for a Bantu population in East/Southern
Africa in recent years have occurred for war and drought displaced
populations in Mozambique. Retrospective mortality questions in the southern
part of the country (Rutherford and Mahanjane, 1985), derived an overall
mortality rate for two populations of 96/1000, with the greatest excess
mortality actually concentrated in adults. The most important causes of
death ascribed by household heads were malnutrition (35%) and diarrhoea
(27%). More detailed studies of this population are desperately needed.

24. A comnarison has been made of the changing food rations, nutrition&l
status and mortality in a population from Tigray In Eastern Sudan, with a
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population of Kampucheans In Thailand (Tools et al. 1988). In this study
mortality rates declined rapidly in the Thai camps where adequate rations
were quickly provided, and nutritional status recovered, in the Eastern
Sudan, however, full rations were not distributed, and the percentage of
under fives less than 80% weight-for--height remained exceedingly high (up to
50%). Crude Mortality Rates remained also remained very high in this
population, 25/1000/month slowly declining to around a still appalling
10/1000/month. Under fives identified as malnourished (that is those under
therapeutic feedIn) had a much higher death rate than under fives as a
whole: an extraordinary 342/1000/month (Toole, et al. 1988:221). It appeared
from measles Case Fatality Rates that poor nutritional levels were
contributing to the high mortality rate; the same would probably be true for
the other main killer involved, diarrhoea (Tools et al. 1988:221-3). The full
extent to which nutritional decline in the Tigrayan refugee population was
responsible for the elevated mortality may well have been hidden. If
mortality was concentrated in the least well-nourished individuals (as is
likely even if the relationship is not actually causal), 13% under five
mortality in only two months would req ,uire considerable 'replacement
malnutrition' whereby further children deteriorated to replace those in the
under-nourished category who had died (Nieburg et al. 1988).

An important recent study of nutritional (weight-for-height) status of under
five year olds, and crude mortality rates at camp level, has been conducted
with data from forty two refugee populations in Africa and Asia (Person-
Karell, 1989). These show a very close relationships by regression; over an
eight-fold increase in the level of malnutrition, there was a forty-fold
increase in crude mortality. Though the author discusses the possthilit
that other care or health provision factors could co-vary with nutritiona
status and mortality, the strength of the relationship is indeed convincing.

25. Data is also available for the Gambia, but has not been analyzed in a
way suitable for this kind of analysis. During the early research the MEG
Gambian team believed that poor nutrition status had no impact. Thomson
(1977:121) observed that the weight-for-age status of children dying was no
different from those that survived. However, re-analysis of the data led to
the recognition that there were small but significant nutrition differentials
behind mortality (Billewicz and McGregor, 1982:312).

26. The Zaire mortality data (Kasono Team, 1983), are alleged by the authors
to show that there is not statistically significantly greater mortality in
children with weight-for-heiht below the third centile of NCHS
(approximately 80% of international standard). However, recent reanalysis
(Siaman and Rivers, 1988:469-70) has shown that the elevated mortality they
recorded is actually significant. A comment must be made on the Sommer et
al. (1983) data, because as this only divides the population into under and
over 90% weight-for-height, it masks whether the overall higher mortality in
the <90% category is actually due only to some individuals in the below 80%
or even 70% categories being combined with only mildly wasted individuals
without increased mortality risk.

27. Recent comparative research in India appears to support the conclusions
from Indonesia (Katiyar et al. 1988; R. Chathbers, pers. comm., 1990).
28. Low maternal height, especially below l5Ocms, has been found to have a
strong influence on birthweight and subsequent mortality in many
populations. Two African examples are Mozambique (Liljestrand et al.
1985:308) and Kenya (Mati et al, [983). This means that whilst some workers
have viewed small maternal body size as adaptive under conditions of extreme
poverty (Frisancho et al., 1973); more detailed investigation (Martorell et
al. 1981), shows that shorter mothers have smaller babies with consequently
higher mortality, which cannot be compensated by higher fertility (see also
Mata, 1978).

29. However, this was less than the 5-9 year old death rate increase in the
year subsequent to the famine (232%) - during the famine year itself
mortality a€ ages 5-9 hardly rose at all.

30. Dr Brendan Mullan assisted with the computation of these regressions.

31. It is only unfortunate that an insufficient quantity of data is available
to test whether the impacts are also apparent in child mortality (which they
appear to be), or even shown in adult mortality.
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32. De Vaal (1989b:181) later decides that this excess male child mortality
as largely (but not entirely) a function of treater boy outniigration in just
one of the populations investigated, leading to an increase in disease
exposure; though he still maintains that there were nutritional advantages to
girls, but jusf that they were not a cause of differences in mortality.

33. Shona-speakers refer to the snacking - or tasting - done by women and
girls during cooking as kuravira.

34. Similar conclusions have been drawn by UNICEF (1985:39).

35. Aschwanden (1982:51) states that the 'traditional Karanga', (whoever they
are), argue that: 'Boys are more delicate and in greater danger than girls,
they fall ill and die more quickly'. This possibly reflects observation of
slightly higher male mortality under equal treatment.
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FOOTJOTES TO CHAPTE2 EIGHT

1. An example of this kind of naive thinking would be that of Sender and
Smith, 1988 and others (expressed in subsequent discussion) at the African
Studies Association, Cambridge September, 1988.

2. This diversion of household production for paternal political advancement
was an issue of much bitterness amongst children interviewed in such
families in Zimbabwe.

3. Mortality rates of early European settlers and 'explorers' in such parts
of Africa well demonstrate this, though their greater vulnerability to
malaria was also a factor.

4. Published studies include Uganda (Ebrahim, 1969), Ethiopia (Gebre-Medhin
and Gobezie, 1975), South Africa (Salber, 1955), Ghana (Hollingsworth, 1960),
Nigeria (Ogbeide and Alakija, 1985), Tanzania (Ebrahim, 1969; Mbisa and
Boersma, 1979); and outside of Africa in Malaya and Sri Lanka (Platt,
1947:384) Guatemala (Lechtig et al. 1978b; Mata, 1978), and Singapore (Bhan
et al. 1985).
5. Wenlock (1980:85) records of children in national surveys in Zambia that
higher malnutrition levels are found in children with smaller mothers.

6. Thompson (1977:125) concluded: 'It is of interest that the economic status
of the family groups in Keneba appeared to have little influence upon the
health of the cThild. "Wealth" meant cattle, a tin instead of thatch roof, it
made little or no difference to the immediate environment of the child or to
the way it was handled'.

7. However, housing type and ownership of luxury items was correlated to
lower diarrheal morbidity in another area of rural West Africa (Huttly et al.
1987:866-7).

8. Interestingly, the relationship between soc ic-economic differentiation and
weight-for--age in this Gambian study (Tomkins et al. 1986) was much weaker
in the rainy season than the dry season, suggesting that the elevated
morbidity at this time strikes all categories of the population levellin
their nutritional status. Another thorough urban study (Lagos, Nigeria
found big differences in food intake, anthropometric status, and infant (and
especialfy) child mortality (Rea, 1970:224-6), the latter apparently a
function of higher morbidity among the poor, and infection taking a worse
course due to poorer nutritional status (1970:227-9). Lower under five
mortality than in the general population was found amongst privileged groups
of South African Blacks, such as teachers and public health visitors; in this
study little urban rural difference in mortality was recorded except through
social class (Richardson 1970).

9. Family organisational factors, such as polygyny and female-headed
households do not have an impact on child nutritional factors in this sample
(Tripp, 1981:20), despite this effect of the domestic economy.

10. The rationality of the groupings and the weightings is not explained by
Gemert et al. 1984, but Slooff and Schulpen (198452) reveal that the 'wealth'
component actually deals with three variables: possessions inside house
(xl.6), quality of house (xl.l), and (strangely) latrine (x2). 'Nodern
orientation' actually comprises questions about education and employment, and
so on. No rationality was presented for the different weightings of the
variables. However, Gemert et al (1984:279) do note that:

'the components that were used were, of course, not
necessari].y causative or explanatory factors in
themselves. The survival of a child does not depend on
these factors but on intervening variables, in
particular the nature of the disease fo which the child
was exposed, the knowledge and beliefs of its
guardians, the motivation of the guardians, the
availability of professional services and the resulting
kind of care and attention it receives.'

This is helpful as there is often a sense that economic relations determine
welfare in some social science publications, a fact that has also been
criticised by Roberts (1979).
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11. Gemert et al. (1984:279), on the other hand, using the same data take the
line that the association between elevated mortality from specific diseases
and differentiation 'is somewhat surprising . . . within a rural communit
with such apparent homogeneity'; ignoring that the soda-economic researc
within this programme had revealed extensive differentiation (Onchere 1984).

12. A similar result on non-linearity was found in a study in Indonesia by
Handayani. et al. (1983:89). Mortality was again highest in the middle income
group, though in this case the wealthiest had lower mortality than the
poorest, In contrast to the situation reportion by Jakobsen (1987), Studies
in Swaziland (Huss-Ashmore and Curry, 1989:204-5) amongst cash cropping
maize farmers and the families with employment revealed similar findings.
Those households with higher maize output had shorter children, and women
with lower body mass index (BXI), whilst where there was an adult employed
the children and women were better off (1989:204-5). (Unaware of the fact
that such a finding is typical, this result is attributed to measurement
error!). En a comparison of morbidity in what he referred to as
'traditional', 'semi-traditional' and 'westernised' population sectors in south
eastern Zimbabwe, (a classification that presumably combines class, education
and rural-urban residence), Donaldson (1971) reported similar non-linearity,
though here it reflected differential responses as much as morbidity itself.
The 'semi-traditional' reported the highest morbidity with parasitic
diseases, which he attributes to their being more aware of morbidity, but
living in the same (disease) environment as the 'traditionalists' (1971:52).
Minor respiratory diseases was worse in the 'westernised', because, he
believed, there was earlier and greater attendance (1971:51-4). Gastro-
intestinal disorders were equal in the three groups, which could reflect
equal disease environment, or, more likely, an interaction between higher
morbidity and lower attendance amongst the 'traditionalists'. Hypertension,
cardiovascular disease and dental caries were all worse in the 'westernised'
population (1971:52).

There is also some weak evidence for similar effects of non-linearity in the
effects of wealth and welfare in the data from my own study, for example
consider child anthroponietric status by wealth in the clayveld population
(Table 8.2.1).

13. Sometimes cash croppers show lower nutritional status than 'subsistence'
famers (eg. Jakobsen, 1987, for the Southern Highlands of Tanzania, Huss-
Ashmore and Curry (1989:204-5] for Swaziland), btit other studies have found
that where cash cropping is voluntary, and is combined with food production,
children in cash cropping households are better off (Fleuret, 1983, for Taita
in Kenya; IJyanga, 1981, for southeastern Nigeria; Kennedy and Cogill, 1988
for southwest 1(enya). Research in agricultural development projects has
generally found that there is little or no improvement in anthropometric
status or mortality (Dewey, 1979; Hernandez et al., 1977; Kurth, 1989:251-2
for Lilonwe, Malawl; Korte, 1973, for Mwea, Kenya), even where there are
apparent increases in production and income.

14. There has been much useful research outside of rural Africa on the
effects of female employment on child welfare, focusing on the balance
between the financial benefits of employment, and the costs of reduced child
care (see Leslie, 1988 for an important review).

15. The only study conducted in Africa of anthropometric differentials in
relation to variation in economic status amongst a semi-destitute population
is that of Ugandan refugees in the Southern Sudan in 1984 (Wilson, 1985).
Although the nutritional situation had improved since the influx (cf.
Harrell-Bond, 1982, 1986; Shears, 1985), there were siwnificant numbers (3.6
- 15.2%) of children between two and five years old elow 80% weight-for-
height (Wilson, 1985:68). A little over half of these children were found
to belong to chronically socially vulnerable 'households', a typical example
being an orphan looked after by another older child who was chronically ill
(Wilson, 1985:75-7). Other important factors associated with malnutrition
were lactational failure and parental neglect (shown linked to physiological
and psycho-social stress amongst parents, recent weaning and severe chronic
disease (Wilson, 1985:75, 77-9).

16. No data are presented in this ambitious study (Sanders, 1982a), which
played a much more important role in mobilising the health sevrices than in
contributing to academic understanding.
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17. It is fairly well recognized (if little researched) that domestic
disruption is correlated with incidence of severe Protein-Energy
Malnutrition, not only in an economistic relation, but also through the
impact of psycho-social deprivation (cf. Goodall, 1979).

18. Wenlock (l979a:230 and 1980:83-5) found that maternal education had a
big effect on child mortality and nutritional status; since these studies
were conducted without socio-economic controls Wenlock concluded that the
relationship was 'probably because of its strong association with other
socio-ecouoinic variables such as income and status (1979a:230).

19. An example of how 'knowledge' and 'belief' are rather distinct phenomena
derived from my study area is instructive. Despite the excellent training
and high technical competence of nurses in Zimbabwe, they basically share a
belief-world about the causes of ill-health in children with rural women, as
was illustrated by a discussion in the District Health Team meeting in
February 1988, which aired the reasons why neonates in the District Hospital
were kept separate from those babies already issued with protective charms
(see Chapter Six, Footnote 16 for the 'cultural' explanation of this). In a
study in the Katlab Thana, Bangladesh, where maternal education has

0j significant *tality impact, found that women of different educational statushaa similar ideas of disease causation (Chen, 1986:1263).

19 Maternal education had the strongest impact upon weight-for-age amongst
poor households in a study in the Southern Highlands of Tanzania (Jakobsen,
1987). The weak relationship found between maternal education and child
nutritional status was possibly stronger in the rainy season in a Malawi
study (Kurth, 1989:252). Amongst children who died in rural Java, maternal
education had a significant impact upon nutritional status, though this was
not so in surviving children (Handayani et al. 1983:91). In the Bangaldesh
famine, children Caged 5-14 years) in households with educated 'heads'
resisted excess mortality slightly better than those with uneducated
household heads; though the rerationship was much weaker than that with
entitlement variables such as occupation (D'Souza and Bhuiya, 1982:759).

20. Theisen's stress scale (1976b) is integrative so it is not possible to
discover the effects of education divorced from its effect in combination
with other variables.

21. Waterston and Nhembe in the study of 40 Harare malnourished children
cited above reported that maternal education and age were not different to
that of the control group (1984:98).

An intriguing result from Wenlock's Zambian surveys is that 'tribal'
differences in nutritional status and mortality persist even where there is
mixed residence in distant urban centres (1979a; 1980). The precise reasons
remain open for speculation, but the fact that socio-cultural factors may be
important is worth noting.

22. Amongst Mozambican refugees in Malawi crowded conditions and poor
nutritional status led to severe measles epidemics wherever and whenever
vaccination was inadequate. In Kunyinda camp in 1987-8 a large population
of Apostolics refused to be vaccinated and 257. of their children were
recorded to have died in one epidemic (A. }toren, pers. comm., 1989; personal
observations, 1989).

23. In the boundary population, the only systematic relationship, which was
not statistically significant, was higler diarrhoeal morbidity in larger
families (Table 8,3.9). In the clayveld sub-sample there seems to be highest
child morbidity in families of intermediate size (Table 8.3.10). Diarrhoea
and sore-eyes, illnesses related to hygiene and proximity for transmission
show no variation with household size. Ear, nose and throat infections show
an unexpected decrease with increasing household size in the clayveld
sample, but there is little relationship rn the case of the boundary sample.

24. There was indeed one mother with a single child who seemed to worry a
lot and reported much very minor morbidity, but this cannot account for the
whole sample effect.

25. These purchased medicines are mainly for ENT problems, where there Is
also a tendency for several children in the family to go down together; but
note that overall ENT morbidity was lower in the larger households on
clayveld: Table 8.3.10.
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2. An important caution must be noted: the most marked mortality
differentials appear in infant mortality, but most household data nutrition
and morbidity data are actually for children.

According to the raw data the relationship between wealth and infant
mortality has become more marked in 1980-6 than in 1950-79 (Table 8.4.1).
However, there are two explanations for this which cannot be distinguished.
First, the households were allocated wealth ranks in 1988, so that the
further back in time to which wealth rank is extrapolated the less well it
is likely to reflect wealth rank at that time. Although the extent of wealth
mobility in this area is probably not as great as has been reported
elsewhere in Africa (eg. by Richards, 1986), and though it is known that
many households have maintained their approximate rank for several decades,
some households have changed markedly in their relative wealth status. This
appears often to be a function of the so-called domestic cycle (eg. a number
o poor widows with formerly wealthy husbands, and some men who accumulated
stock as they grew older), and only sometimes due to effort and chance (eg.
households losing their stock in the drought). Even if wealth mobility has
been limited, it may still be sufficient to explain less marked relationships
between wealth and mortality in earlier time periods.

A second possible reason for increased relationship of mortality with wealth
in the 1980-6 time interval might be that the degree of difference in actual
economic circumstances has become more marked with Independence (1980).
This could relate to two processes that locals identify (Scoones and Wilson,
1988:27-40). Firstly there is the trend to individualism, whereby economic
differences are becomin less buffered by redistributive and sharin
mechanisms (see introduction). Any such change would be extremely difficul
to 9uantify, not only due to lack of data but also because there are such a
variety of components changing in different ways. Secondly actual income
differentials have increased considerably. Independence has brought higher
urban incomes for Africans and urban income differentials drive rural
differentiation through remittances and effects upon bridewealth. Certain
households have also been able to increase the amount of cash cropping (for
government sale) such that they have higher relative incomes.

28. The wealthiest households in Xazvihwa almost certainly use more soap
than poorer households, as the poor frequently complained of - and were seen
to experience - shortage but no data on this was collected.

29. The argument that purchased medicine is actually of considerable
importance in rural Zimbabwe, and could play an even reater role, is made
in some detail by Raynal (1985), on the basis of work in Uinzingwane in late
1983. Analgesics (especially paracetamol) were the most frequently used
medicine, and more than half were purchased (1985:95). Dermatological anti-
septics, anti-tussives (cough mixtures), anti-malarials, laxatives and a wide
range of minor treatments, some being of dubious value, were also on sale
(1985 :95). Greater availability, privacy, more pleasant service, and,
apparently, a suspicion of free services, were the main reasons identified
for why around half of the medication by this population used was actually
bought from the shops (1985:94-5). This level of purchase is considerably
greater than what was found in my study. (!y brief visits to lJmzin gwane in
1980-1 left me with the impression that it is considerably wealtEier and
more commercialised than azvihwa.) Only 29% of 6441 patients seen at the
rural health clinics he studied needed treatment not available from rural
commercial outlets, principally for parenteral and injectable anti-microbials,
and cardia-vascular, anti-asmatic and diabetic medicaments (1985:94-5). The
costs of these medicines is only 1% of estimated household income
(1985:94+6). Raynal (1965:94-6) therefore argues the case for better
instructions for the use of medicines and the training of shop-keepers in
appropriate storage, prescription and sale of medicines. AlthouZh Raynal's
research draws attention to the imnortance of commercial medicine outlets,
and the fact that they must be mad as effective as possible, there are two
main arguments against allowing these outlets to dominate service provision
at the expense of the rural clinics. The first is that relying on purchased
medicine conflicts with the objective of meeting the health needs of the
poorest rural people; as noted in this study the wealthy use purchased
medicine much more frequently than the poor, especially in clayveld (Tables
8.3.11 and 8.3.12). The second objection is the fundamental conflict of
interests experienced by shop keepers, between diagnosis and prescription of
medicines where there are profits to be made. Given little capacity for
effective supervision, abuse is bound to occur.
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30. There is some purchase of anti-malarial 'Norolon', but, despite frequent
treatment, malaria is not very important in this region (see Chapter Six,
Section 6.1.1 and Chapter Seven, Section 7.2.1).

31. The notion that wealthier rural women receive much more effective health
care in clinics seems unlikely in the Zimbabwean context, whatever its
likely significance elsewhere. The social standing of women is not just a
function of their household (husbands') wealth in this society; from the
perspective of the nurses, the most important thing is that rural women are
(to their view) uneducated and non-westernised, rather than simply their
poverty. However, individual women with particualr standing through
education, wealth, political position, presumably do obtain better care.

32. There would be expected to be significant differences between areas in
the relationships observed, according to the expense of the service
(includin transport and time costs), and the mature and degree of economic
differentiation in that population. Sender and Smith (19B8) report that
ownership of prestige male goods correlates to higher clinic attendance by
their children in a highly differentiated part of Tanzania. However, the
result in that study Thas not been put into context with material on
morbidity and mortality.

33. Illegitimate children numerically dominate outsider children in this
boundary zone sample. Therefore it appears that the mothers of such
children, living with their fathers, have more access to their own labour
that to money to meet their children's needs.

34. A weak correlation between education and location of birth delivery has
been found in a study in Tanzania, and this was then strongly correlated
with subsequent child anthropometric status (Emster et al. 1976:148-9).

35. A timely discussion with Alex de Waal in 1987 about our mutual lack of
identification of this variable, was important in ensuring that I collected
maternal educational status data during the last stage of my field work.

36. Female knowledge in itself can only be operated upon in the context of
domestic power relations. For example, writing of nutrition education
programmes in 'Rhodesia', Nutting (1957:229) noted that women, the target of
the programmes responded: 'But you must teach our husbands those things too,
for we can't change our eating habits unless they wish it too.'

37. In the other published quantitative study on the effect of education on
health care, which was conducted in Western State, Nigeria (an area with a
good medical service), the most educated women also purchased more medicines
privately than poorer women, but actually used the free government health
services lees (Orubuloye and Caldwell, 1975:264-5).

38. This refusal is well known: eg. Peltzer, 1981:207; and has been an issue
of public controversy in Zimbabwe due to their frequent refusal to
participate in government health programmes where these are presented as
essential modernising efforts.

39. Indeed a single woman who was a poor, illiterate Apostolic with four
deaths since Independence drives much of this effect of concentrated
mortality. It is known that mortality is typically highly skewed, and
concentrated in a small proportion of women in a population. However, this
is such a small sample that it is difficult to be confident concerning the
overall conclusions, when a single woman has such a large effect.

40. It should be noted that the data on nutrition, morbidity and treatment
are for the period 1986-8 whilst the levels of mortality are calculated for
the periods 1T950-79 and 1980-87.

41. These methodological problems include the fact that insufficient data on
mortality are available for the same prospective period as anthropometric
measures, morbidity and treatment data, so that retrospective mortality data
(mostly for the previous six years since Independence), is utilized for
investigating mortality differentials. Furthermore, mortality is calculated
per woman, wThilst nutrition and morbidity data is per kitchen/household unit.
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FOOTIOTES 10 ChAPTER 1 lIE

1. My purpose in this section is neither to explain why I think such
policies have been adopted, nor whether they can reach all of their
objectives. My intention is only to note the basic policy thrusts and their
approximate effects on rural society.

2. For example, in an Aboriginal community in Australia, in which the Infant
Mortality Rate fell from 2&O to 40 over twenty years, Dugdale (1980) found
that it was changes in maternal attitudes and wider social mores that were
responsible, rather than changing infant feeding practises, livin
conditions, or medical services. As Dugdale concludes, families where cliii
care is "not so good" have become fewer and:

'subject to open criticism by others . . This,
together with a general rise in expectations, has
made mothers more aware of the needs of infants, both
in routine day-to-day care when they are well, and in
appropriate use of health services when they are
sick. It is now assumed implicitely that an infant
will suvive, and the demand for treatment of illness
is both vocal and increasingly sophisticated'
(1980:383).

3. Mandaza's section 'The theory of the logic of protracted struggle: myth
or reality' is located in an introduction to a recent collection of studies
of post-Independence Zimbabwe (}tandaza, 1986). Therefore writers arguing
that Zimbabwe is 'a revolution that has last its way' (Astrow, 1983), or are
surprised by technocratic and authoritarian basis to government and
development in the rural areas, should address the actual soclo-political
roots of the nationalist movements.

4. Attendance in primary schools rose by over two fold between 1979 and
1982, and in secondary education by five-fold between 1979 and 1985 (Zvobo,
1986:338,344). This reflected, in part, the way in which African education
(especially secondarjr schooling) had been deliberately limited for political
reasons under the Rhodesian Front regime between 1965 and 1975 (see the
data in Murphree, 1975:25). Differences in educational achievement between
the sexes have their root in the colonial period, when education became seen
by rural societies as only for men. In the Zvishavane District, the Dadaya
missionaries worked hard to persuade parents in Mazvihwa and Runde to send
their girls to school, with some small successes in the 1930s and 1940s
(reference material from the Dadaya Mission Records; see May 1934, 1934
Annual Report, April 1935, March 1936, September 1938 and September 1940).
In the year following Independence, however, the only rural secondary school
at that time in the District, where I was actually a member of staff, still
had approaching double the number of male pupils as females. One of the
main p'anks of the new Government's education policy is to achieve sexual
equality in access to schooling (Zvobgo, 1986:332).

5. Grainger (1987), a consultant who evaluated the programme, remained
enthusiastic about the conception of the literacy campaign, but drew
attention to many problems of poor participation and high drop out rates.

6. For adult women in the sample, the figure stands at a very similar figure
69.9% literate (cf. Chapter Eight).

7. Wenlock (1979a and 1979b) is adamant that malaria explains a large
amount of regional and inter-familial variation in mortality in Zambia.

8. Even if malaria were to be controlled there would still be expected to be
elevated mortality in formerly endemic areas due to sickle-cell homozygotes;
Dr Lehrnann in discussion of Morley (1963:89); cf. Kaine (1983) on higher
morbidity in N1gerin sickle-cell homavgotes.

9. Mosley (1983) stresses, in contrast, that regional differentials in
mortality in Kenya can be adequately explained by educational factors.

10. Apparently, a World Bank document draws attention to the generall
favourable disease environment in Zimbabwe, as an explanation for why infan
mortality is generally low, whilst malnutrition is fairly high (Shopo,
1986:233).
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11. Chen (1986:1264) cautions, however, that there are great problems with
extrapolating the success of pilote trials to the 'bureaucratically dense,
professionally dominated, poorly responsive public system' characteristic of
large scale programmes.

12. The value of increased health service provision in the form of Oral
Rehydration Therapy (ORT/ORS) for improving health and reducing mortality is
revealed by studies outside of Africa (Lovel, 1989). For example, Rahaman et
al. (1979) in a Bangladesh study, showed that a successful village-based oral
rehydration programme greatly reduced diarrhoeal case-mortality. Delgado et
1. (1983:232-3Y showed that children using health services showed reduced

anthropometric impact of diarrhoea. But there has also been some
questioning of the use of Oral Rehydration Therapy solution, particularly the
need to ensure that it has the correct strength (Booth and Harries, 1982).

13. With reference to Zimbabwe Sanders and Davies (1988:202) stress this as
the:

'fundamental shortcoming in . . . the "selective
health care approach" where targetted technical
interventions can rapidly - but perhaps temporarily -
reduce mortality, but more basic causes of
undernutrition and ill-health are not addressed.

14. For further documentation of this process by which health care systems
developed in Rhodesia see Gelfand (1971:17-8); Onselen (1976); and Agere
(1986:357).

15. Stoughton's data is presumably biased by the interview of women usin
antenatal clinic services (cf. Sanders, 1982a:201), though he does no
acknowledge it himself.

16. Women often remarked that they would like to make greater use of n'angas
if only they were in a position to afford it. High payment demands has also
reduced the credibility of n'angas as being interested in genuine healing,
rather than commercial operations. (Cornwall, 1990:78, also observes that
many women in this area referred to n'angas as 'crooks' only seeking money.)

17. In 1988 these workers were removed from the Ministry of Health payroll,
and converted into general 'community workers' under the Ministry of
Community Development and Women's Affairs, charged with 'co-ordinating' much
village-development activity, by liaising between all the technical
ministries and the people.

18. The most recent UNiCEF (1988) figures for immunisation coverage in
Zimbabwe are as follows:

	

1981	 198516
T.B.	 64%	 76%
D.P.T.	 39%	 63%
Polio	 38%	 63%
Measles	 56%	 53%

19. According to UNICEF - data collection method unspecified - in 1985 the
mean use of ORT per diarrhoeal episode in Africa was 8% (Lovel, 1989:15).

20. Information about this can be found in Zanu (1985:191); Peltzer (1981);
Last and Chavanduka (1986); Agere (1986370-1); and in Hull (forthcoming).

21. Baker-Jones put it like this:

'As his income rises the native's diet does not
necessarily improve. His taste and ignorance
unfortunately lead him to consume white bread, sugar,
sweetened mineral water, tea and patent foods of no
greater nutritive value than, but three or four times
the price of, the foods consumed by his poor
brethren. This additional expense and that of smart
clothes . . [etc] leave nothing over for improving
his diet and that of his various families who, in the
lone run, probably suffer more than they gain from
their father's affluence' (Baker-Jones, 1956:61).
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Despite the racist overtone of this statement, and its linkage to an ideo1oy
that Africans did not deserve - and would not use - greater salaries, it
still holds a grain of truth. It is worth staying that Baker-Jones also
emphasised the enormous problems of white settler ignorance of nutrition
(1956:60-1); his position was as much that of the 'technocrat' as that of the
'racist'.

22. It was the 1948 Nutrition Council Report, immediately after the onset of
compulsory destocking, that condemned destockin for its effect on meat
consumption. Since the council (mistakenly) considered milk consumption to
be only significant in the south-west, their assessment ignored the impact
on milk consumption in areas like Mazvihwa, which was emphasised in oral
history. In the Xsana Reserve, the Nutrition Council bemoaned the
prohibiting of riverine vegetable ardens, by invigoration of the 1930
Streambank Regulations under the Native Land Husbandry Act (1951), as these
had made 'vegetables practically non-existent' (1953:4). Writing of the
Chilimanzi (Chirumhanzu) Reserve, and other areas, the council reported a
huge increase in malnutrition, and that:

'This has arisen through resettlement [land use
planning) of a community on a different type of soil
in one case, and in other cases, and in other cases,
through prohibition of gardens on pasture land and
destocking of cattle. All these measures were
essential for the long term welfare of the
communities involved but the immediate, temporary
effects were undesirable and steps have been taken to
remedy these' (Nutrition Council, 1959:5>.

These accounts are fairly strong worded given the centrality of the concept
of land use planning to white supremacy and authoritarian planning in the
Native Reserves at the time (cf. Drinkwater, 1989a and 1989b).

23. The figures found by Cornwall are as follows:

Vomen <30 years
31-45 years
46+ years

Xean Age Kenarche (yrs)

14.88
15.45
15. 85

However, it is difficult to accept the accuracy of these figures at face
value, since the quality of recall data by women over 46 years must be
suspect given that even women currently under thirty are usually uncertain
of their exact age, even though they have an official age (or several
official ages). Thus the result may well reveal as much about normative
assumptions of the women and/or the researcher about declining age of
menarche as it does about the actual situation.

24. The malnutrition figures produced by the Oxfam Supplementary Feedin
Programme were very high. In neighbouring Chivi, 58% of children examine
had upper arm circumferences of less than 12.5cms, and the figures for
Xidlands Province as a whole (in which the study area lies) were 20-50%.
(No assessment was made in azvihwa itself.) The worst figures were in
Matobo and Insjza in )Iatabeleland (70% and 74%), Sanders, 1981:9. Although
it is not possible to translate directly between arm circumference and
weight-for-height or weight-for-age (my measures), Sanders' figures are
clearly worse than mine (see Chapter Five). The other figures for the
Independence period in Communal Areas are for the far north/Zämbezi Valley,
and cannot be compared with my own (from Oxfam and Save the Children Fund
surveys in 1980; reported in Chikanza et al. 1981). For the record, the
figure below the third percentile weight-for-age (Boston'?) in Dande was 36%,
and the percentage below 80% weiht-for-height in Omay was 17.8%. These
figures are also very high indeed, if they are accurate.

25. The worst nutritional status has been found in among the children of
workers on Commercial Farms in each of the comparative surveys undertaken
to date (Chikanza et al. 1981; Laing, 1982; Loewenson, 1986:50), though the
situation on these farms seems to be improving under Government pressure to
improve worker living conditions (Loewenson an Sanders, 1988:147).

26. It has long been accepted in Zimbabwe that generally urban nutritional
status was better than rural (Gelfand, 1971:194-8).
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27. Some references in this regard would be the study by Sukkar et al.
(1979) in the Sudan, and studies of 'development' projects by Korte (1973);
Dewey (1979); Hernandez et al. (1977); Kurth (1989).

28. These programmes aimed to provide temporary assistance for the three
quarters of a million people who had been moved into 'Protected Villages',
and the several hundred thousand other displaced and returning refugees; and
also to assist rural people whose agricultural production had leen disrupted
by the war and the tovernment's crop destruction policies (Operation
Turkey). Sanders (1982a:206-7) observed of this UNHCR feeding of half a
million people (Holland, 1989) at Independence:

'zany people . . . assumed that this relief was a
reward f or the support they gave to the liberation
struggle'.

29. A household of mean size (6 Adult Equivalent Units: see Chapter Four),
earning Z$2/day would be able to purchase the FAO/VHO recommended calorific
intake of their households in cereals. It should be noted, however, that
household consumption studies (Chapter Four) found that cereals were
probably consumed at below these requirements, especially for poorer
households in more.drought-prone clayveld. This wage scheme operated in late

30. During the agricultural jear 1986-7, the direct food relief system
operated provided just around 5-10% of the actual cereals needed.

31. Trussel (1988) argues, in critique of Bongaarts, that it is necessary to
evaluate DIR data in the context of the structure of a population, taking
into account such factors as parity; just as in the manner that death rates
can only be evaluated according to the proportion of elderly people.

32. See footnote 15 concerning problems with the data used by Stoughton.

33. Theisen's data is probably for all under five deaths, but this is not
clear. For explanations of his terms 'stressed' and 'unstressed', which refer
to rural differentiation, see the discussion in Section 9.1. Theisen may not
have calculated deaths properly from the numbers 'at risk'. Households are
evenly distributed by stress, and if children also are (ie. there are no
differences in mean number of children per household with changing levels of
stress), then the mortality rate can be calculated as an average.

34. Sanders and Davies (1988:200), who are very close to the institutions
involved in Zimbabwe, regard the figure calculated from the 1982 census
(83/1000) as the only national data based figure since Independence. Nobody
has revealed how UNICEF figures are obtained. One other survey since
Independence requires mention. Edmonstone (1984) used a semi-retrospective
informal method with tazowe farmworkers, that probably included pre-
Independence and as well as post-Independence mortality. Her figure was an
IMR of 111.

35. However, a possible interpretation of this that maintains health service
provision as a cause of declining mortality is that mortality rates have
declined in all wealth categories as a result of the marked improvements in
the health services which tHey have all made use of.

36. A possible interpretation of these data is that infant survival chances
for illiterate women, and those with just one to two years schooling, have
declined since Independence, as the smaller group of these women is pushed
further down the social ladder as most women become a little educated.

37. Although it remains uncertain, recent large surveys in Africa do suggest
that an increase in fertility in recent decades has been quite general
(Cochrane and Farid, 1986). Note, however, that other census d&ta for
Zimbabwe may suggest no such increase in fertility has occurred (as quoted
in Iliffe, 1989:18).

38. In contrast, fertility in the clayveld sample was very high throughout
(see Chapter Seven, Section 7.1.4).

39. However, as post-partum abstinence is for such a short period in this
society (just three or four months), compared to both lactational amenorrhea
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and coitus inter'rvptus, the change in length of abstinence will have minimal
effect upon fertility.

40. For evidence for the importance of venereal disease in depressing
fertility in Africa see Retel-Laurentin and Benolt, 1976:279-80, 291 (Burkina
Faso); van de Walle and Foster, 1990:7 and David and Voas, 1981 (Cameroon);
Sindinga, 1987:59-60 (Xaasai in Kenya); Xiddleton, 1956:27 (Western Zambia);
and Frank, 1983, for a general review. It is particularly notable in
promiscuous societies, such as where age-set mates have access to each
others partners.

41. For example, rural Zimbabweans are said to be pro-natalist by Clarke
(1971:19), with many considering four children few (Geraty, 1978:163). Asked
why they wish to have many children, Zimbabweans often emphasise their
'culture', rather than the specific socio-econoniic benefits they accrue, even
though the latter are what is largely responsible for the desire for large
families.

42. Chombo et al. 1986 report 21 months as mean reported breast feeding
time amongst rural women in early 1985.

43. Though the additional five months may also reflect the effect of migrant
labour on coital frequency (K. Homewood, pers. comm., 1990).

44. Nielsen (1927:16) stated 'The artificial limitation of the family is, and
has always been, an accepted desideratum amongst the natives'; the other
reference is Clarke (1971:19).

45. Chombo et al. (1986:108) record that in 1984 250,000 to 300,000 couple
years of contraceptives were distributed. This would produce a figure of
25% national prevalence (using population figures), a figure that they
compare favourably with the 27% obtained in a ZNFPC survey at the time.
Data apparently derived from the 1988 Demographic Health Survey in Zimbabwe
suggest curret use by married women of 36.1% (van de Walle and Foster,
19O:18).

46. However, Chombo et al. (1986:110) report that new contraceptive acceptors
in Zimbabwe in 1985 were Ofli marginally more educated than women as a
whole.

47. This difference was significant beyond 5% by x 2 compared to a null
hypothesis of an equal number of wealthy and poor women being said to want
less children.

48. Wealth categories one and two combined, versus, three and four combined,
the difference was nearly significant at the 5% level by x

49. This might reflect a measurement artifact in that there is no control
for age and education of women in the different households; though the women
owners of kitchens are equally distributed by education and age across
households of different wealth (Chapter Eight), this is not the case with
women in those households, as interviewedby Cornwall. The other difference
in the way she asked the question is that Cornwall requested 'preferred
family size', whilst I simply asked about whether they thought that it was
'time to reduce fertility'. Cornwall may also have obtained a more honest
answer from women as individuals, whereas in the case of the wealthy
families, I was frequently told what might be expected of the home as that
of a leading family.

50. One woman asked in 1987 about whether it was time for increased family
planning replied that since the new government was following other 'races'
(ie. modernising), people will be 'forced' (obliged/kufanira) to have fewer
children.

51. One woman interviewed in 1987 did say, however, that she wanted to have
only the four children she already had, but that other women wanted more
than ten, not knowing 'that the land is not increasing like the number of
people'.

52. Despite this Pugh believes of his area that there has been a post-
independence baby-boom, and that a decrease in fertility was only being seen
in towns (1987:106).


