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THE VARIETY OF FOREST VEGETATIONS IN SOUTH-
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ABSTRACT Annually reproducing wild yam species (Dioscorea praehensilis and D.
semperflorens) are considered to be the most important food for hunter-gatherer subsistence
in terms of energy sources in the central African rainforests. Despite their importance in the
rainforest hunter-gatherer’s diet, annual yams are not widely distributed over the forest but
locally concentrated in particular areas. In this study, I carried out vegetation censuses in two
areas, one with abundant annual yam patches and one with few in southeastern Cameroon.
The results indicate that the area with abundant annual yam patches is closely associated with
the semi-deciduous forest, while the area with few patches was associated with the evergreen
forest. Thus the difference in vegetation seems to affect the distribution and the availability
of annual yam patches. However, recent studies have found evidence of historical human
interventions that may have influenced the formation of semi-deciduous forest over the Congo
Basin. Therefore, the degree of human influence on the distribution of the semi-deciduous
forest itself, as well as that of annual yam patches, should be carefully examined to explain
the abundance of annual yams.

Key Words: Annual yam; Baka hunter-gatherers; Food availability; Forest landscape;
Vegetation; Semi-deciduous forest.

INTRODUCTION

In the forests of Cameroon, 15 to 17 species of wild yam (the genus
Dioscorea) grow (Hladik & Dounias, 1993; Dumont et al., 1994; Hamon et
al., 1995). They are divided into two groups, “annual yams” and ‘“perennial
yams,” classified according to the reproductive cycle of aerial and underground
parts of the plant. Annual yams, D. praehensilis and D. semperflorens, have
annual tubers, of which starch reserves reach the maximum during the dry sea-
son (Hamon et al., 1995; McKey et al., 1998; Dounias, 2001; Yasuoka, 2006a,
2009). Perennial yams, D. mangenotiana, D. burkilliana and most other edible
yams, have perennial tubers (Hamon et al., 1995) that reach the maximum size
relatively irregularly. Hence they are harvestable throughout the year (Dounias,
2001; Yasuoka, 2006a).

Wild yams, including both annual and perennial yams, have been subject to
investigation, because their availability is considered to strongly affect the via-
bility of hunter-gatherer subsistence in the rainforests. In the earlier studies (e.g.
Turnbull, 1962), most researchers thought that the African forest hunter-gatherers,
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the so-called “Pygmies,” were the original inhabitants of the central African
rainforests, and that they had lived a nomadic way of life depending totally on
forest products before they could access agricultural crops in the recent past. In
the 1980s, some researchers disputed this traditional understanding, and doubted
the viability of pure hunter-gatherer subsistence in the rainforests. Hart & Hart
(1986: 41), who conducted ecological studies in the Ituri Forest in the north-
eastern Congo Basin, pointed out that the Ituri rainforest could not provide the
Mbuti hunter-gatherers with sufficient energy sources for more than five months
a year, particularly during the dry and early rainy seasons when forest food
resources become extremely scarce. Their study has encouraged the revision-
ist argument on the origin of forest hunter-gatherers (e.g. Headland, 1987; Bai-
ley et al., 1989; Bailey & Headland, 1991). Even though rainforests are gen-
erally known as the most productive ecosystem with an amazing diversity of
flora and fauna, they insisted that food resources for human subsistence in rain-
forests were rather scarce, spatially dispersed, and seasonally variable, particu-
larly in terms of energy sources. Then, based on various studies on rainforest
hunter-gatherers over the world, Headland (1987) posed the “wild yam ques-
tion,” because wild yams could be considered the most important key resource,
in that their availability strongly affected the viability of pure hunter-gatherer
subsistence in the rainforests. His view was that the yams were insufficient as
the energy source, and Bailey et al. (1989) also argued it was unlikely that the
hunter-gatherers currently living in the forests had inhabited the area before
agricultural crops became available.

Concerning this issue of the African rainforests, Bahuchet et al. (1991) and
Hladik & Dounias (1993), who conducted their research in the northwestern
Congo Basin, argued that Hart & Hart’s conclusion could not be extended to
other parts of the Congo Basin, and postulated that in some areas of the central
African forests wild yams may supply sufficient energy to hunter-gatherers even
in the dry season. However, they did not provide evidence to refute the above-
mentioned revisionist argument. In fact, Kitanishi (1995: 116-117), who studied
the Aka belonging to the same linguistic group as the one studied by Bahuchet
et al. (1991), showed that the Aka mostly depended on agricultural crops during
the dry season," although he did not support the revisionist argument.

More recently, Mercader and his colleagues excavated late Pleistocene and
early Holocene sites in the northeastern and northwestern Congo Basin, and
pointed out the existence of ancient hunter-gatherers groups in the lowland for-
ests in the Congo Basin prior to the introduction of farming to the region (Mer-
cader, 2003a, 2003b; Mercader & Marti, 2003). However, the food resources
that sustained them are still open to question. Mercader (2003a) pointed out
that these ancient hunter-gatherers also exploited the mammal species, nuts, and
fruits similar to those used by present hunter-gatherers, whereas the abundance
of these resources examined by Hart & Hart (1986) was found to be insuffi-
cient for supporting the present hunter-gatherer subsistence.

I agree with Headland (1987) in that wild yams are the key foodstuff to this
issue. Sato (2001, 2006), for example, has shown that higher densities of wild
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yams exist in the southeastern Cameroonian rainforest where the Baka live than
those estimated for other parts of the Congo Basin (Hladik et al., 1984; Hart &
Hart, 1986; Hladik & Dounias, 1993). Yasuoka (2006a) also provided counter-
evidence to Hart & Hart’s argument, based on observations of food intake dur-
ing a long-term foraging expedition (molongo, in Baka vernacular) carried out
by the Baka. In this particular case, nearly a hundred people stayed in an area
with abundant annual yam patches for as long as two months in the dry season.
During this period, the Baka in molongo camps subsisted on wild food, particu-
larly annual yams.

In addition, Yasuoka (2009) points out the peculiar distribution of annual
yams. Despite their importance for the hunter-gatherer’s diet, annual yams are
not widely distributed over the forest but locally concentrated, often near and
around villages abandoned about several decades ago. He thus suggests the pos-
sibility that human activities have partly, if not totally, contributed to the expan-
sion of wild yam distribution into the inner forest.

In order to examine the process of increase in the availability of annual
yams, and to say that it was influenced by human activities, further studies are
needed to reveal the spatial and diachronic relationships among annual yam
patches, the disturbed vegetation allowing sunlight to reach the forest floor, and
vestiges of human activities over the Congo Basin. This paper compares the
compositions of the vegetation inventoried in an area with abundant annual yam
patches to those in an area with few, and analyzes the relationship between the
characteristic forest vegetation and the distribution of annual yams.

STUDY AREA AND PEOPLE

The field research for this study was conducted in southeastern Cameroon
(Fig. 1). The study area is densely wooded with gently rolling hills at an alti-
tude of 400-600 m above sea level. The vegetation is classified as a mixture of
evergreen and moist semi-deciduous forests (Letouzey, 1985). The mean annual
temperature is around 25 degrees Celsius, which tends to be constant year-
round. Annual rainfall at Yokadouma about 100 km northeast of the study site
varied from 1291-1680 mm in the years 1983-1993, with the average at 1518
mm (Cameroon Environmental Watch, n.d.). The mean monthly rainfall in the
dry season from December to February is less than 50 mm, whereas that in the
rainy season (from March to November) is normally more than 100 mm. Rain
falls less in June and July than in other months of the rainy season.

The Baka people live in southeastern Cameroon, northwestern Congo-Brazza-
ville, and northeastern Gabon. Their population is estimated to be from 25,000
to 40,000 (Hewlett, 1996; Joiris, 1998). Thirteen groups of Bantu speaking cul-
tivators and two groups of Adamawa-Eastern speaking cultivators are associated
with the Baka. The Baka maintain close economic and social relationships with
their neighboring cultivators, as seen in other forest hunter-gatherers in central
Africa.
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The study site, Zoulabot Ancien, is located halfway between two main roads,
which run north to south in the East Province of Cameroon. The total Baka
population of Zoulabot Ancien in February 2005 was 160 individuals, compris-
ing 39 households, divided into five patrilineal descent groups (ye). According
to the elders of the village, it was their parents that started to live around the
settlement, namely they settled in the 1950s or 1960s. The population of the
Konabembe (an ethnic group of the Bantu cultivators) living in the village at
this time was only five, because in the 1970s most of them migrated to Zou-
labot Nouveau or other villages along the main road on the eastern side of the
Boumba River.

The Baka life is classified into five modes: at the village, at the snare hunt-
ing camp, during the long-term foraging expedition (molongo), during the gun
hunting expedition, and visiting other villages (Yasuoka, 2006a, 2006b). Each
household can choose any mode of life whenever they want to, with the excep-
tion of gun hunting expeditions, for which a gun needs to be borrowed from
the cultivators or merchants. The proportions of household-days spent in each
mode of life to the total number of household-days throughout the year were:
48% at the village, 29% at the snare hunting camps, 9% in gun hunting expe-
ditions, 7% in molongo, and 7% visiting other villages (Yasuoka, 2006a).

Although the Baka consume wild yams both in village and in forest camps,
annual yams are consumed in large quantities only while at molongo camps.
The molongo camps often consist of ten households or more. The Baka stay for
two or three months, or even longer at a distance of twenty to fifty kilometers
from the village. Throughout this period, they subsist solely on wild foods, in
particular, annual yams (Yasuoka, 2006a, 2009).
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Fig. 1. Southeastern Cameroon and the Study Site (Zoulabot Ancien).
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METHODS

Vegetation censuses were carried out in 2001 and 2002 in the forest around
the village of Zoulabot Ancien, where annual yam patches were rarely found,
and in Jalope area about 40 km southeast of the village, where molongo camps
were built for several weeks and the people harvested tons of yam tubers (Fig.
2, Yasuoka, 2006a). Jalope area is in the Bek river basin as is the village area,
and not far from the divide with the Dja river basin (Figs. 1 & 2).

Four one-hectare transects were set in each area. In this paper, those set
around the village are called Village Transects, and those set in Jalope area are
called Jalope Transects. Village Transects were situated near the settlement and
agricultural fields, but none were ever the objects of agricultural activity at the
time of study, according to the people in the village.

All transects were narrowly rectangular in dimension, 10 m by 1000 m, and
subdivided into 40 sampling units of 10 m by 25 m, in order to count the rela-
tive frequency of species. All trees and lianas greater than 10 cm in diameter at
breast height (dbh, using a standard of 1.3 m high) on each transect were mea-
sured, tagged, and identified as to their vernacular name with the help of Baka
assistants. Phonetic symbols of vernacular names are obtained from Brisson &
Boursier (1979) and Brisson (1988). Herbal specimens of inventoried species
were collected and subsequently identified at the National Herbarium of Camer-
oon. Ecological and phytogeographic characteristics of the species were obtained
from Vivien & Faure (1985) and Lebrun & Stork (1991-1997), as well as from
my observation. The classification criterion of Lebrun & Stork (1991-1997) was
primarily employed for the inventory.
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Fig. 2. Village of Zoulabot Ancien and the Jalope Area.
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The basal area of each species, the total square meters of plant tissue or
wood attributable to individuals of at least 10 cm dbh, was calculated. Based
on these measurements, relative density of individual species, relative frequency,
and relative dominance for each species were calculated for each transect, by
the following formula:

Relative density = N/N %100
Relative frequency = S/S %100
Relative dominance = B/B %100
in which
N = Number of individuals of a species
N,, = Total number of individuals of all species inventoried
S = Number of sampling units on which a species occured
S, = Total number of occurrences of sampling units for all species inventoried
B = Total basal area of a species
B, = Total basal area of all species inventoried

Each index sums to 100. The average of these three numerical values indi-
cates the ecological importance value (EIV) for each species” (Greig-Smith,
1983, Campbell et al., 1986, Baleé¢, 1994). A monoculture has an EIV of 100.

In order to calculate the similarity of species composition between the differ-
ent transects, the percentage similarity (Renkonen, 1938, Wolda, 1981) was used.
To compute the coefficients of percentage similarity, each transect sample was
standardized as percentages by EIV which sums to 100 in each transect. The
coefficient of percentage similarity (P) between Transect 1 and Transect 2 was
calculated as:

P =Y minimum (P, P,)
in which

P,; = EIV of species i in Transect 1
P, = EIV of species i in Transect 2

This coefficient ranges from 0 (no similarity) to 100 (complete similarity). In
spite of the simplicity, the percentage similarity is one of the best methods to
measure the similarity of species composition between the different transects,
available as it is relatively little affected by sample size or species diversity
(Wolda, 1981).

To test the difference in distribution of the similarity coefficients among for
pairs of the Village Transects, for pairs of the Jalope Transects, and for pairs of
Village versus Jalope Transects, the Kolmogorov—Smirnov test was used.
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RESULTS
L. Outline of the Transects

Following is a brief description of each of the eight transects used for deter-
mining densities, frequencies, dominance, and EIV of tree and liana species.

1. Village Transect 1 (V1)

Transect V1 started 3 km southwest of the village and extended south.
Transect V1 had 656 individuals, at least 116 species in 35 families, and
a total basal area of 42.1 m’. The ten ecologically most important spe-
cies in descending order of importance were: Anonidium mannii (its EIV in
Transect V1 is 8.74, Annonaceae), Scorodophloeus zenkeri (7.63, Caesalpini-
oideae in Fabaceae), Polyalthia suaveolens (4.07, Annonaceae), Coelocaryon
preussii  (3.32, Myristicaceae), Rinorea oblongifolia (2.87, Violaceae),
Desbordesia glaucescens (2.57, Irvingiaceae), Trichilia ornithothera or T.
rubescens (2.17, Meliaceae), Dichostemma glaucescens (2.16, Euphorbiaceae),
Afrostyrax lepidophyllus (2.01, Huaceae), and Cola lateritia (1.89, Sterucliaceae).

2. Village Transect 2 (V2)

Transect V2 started 0.5 km north of the village and extended to the north-
west. Transect V2 had 521 individuals, at least 127 species in 36 families, and
a total basal area of 38.7 m’. The ten ecologically most important species in
descending order of importance were: Entandrophragma cylindricum (its EIV
in Transect V2 is 4.39, Meliaceae), Scorodophloeus zenkeri (3.38, Caesalpinioi-
deae in Fabaceae), Cylicodiscus gabonensis (2.99, Mimosoideae in Fabaceae),
Polyalthia suaveolens (2.98, Annonaceae), Guarea thompsonii (2.95, Meliaceae),
Afrostyrax lepidophyllus (2.44, Huaceae), Celtis mildbraedii (2.37, Ulmaceae),
Trichilia ornithothera and T. rubescens (2.29, Meliaceae), Petersianthus macro-
carpus (2.23, Lecythidaceae), and Staudtia kamerunensis (2.21 , Myristicaceae).

3. Village Transect 3 (V3)

Transect V3 started 1 km east of the village and extended to the south-
east. Transect V3 had 511 individuals, at least 110 species in 39 families, and
a total basal area of 29.0 m’. The ten ecologically most important species
in descending order of importance were: Scorodophloeus zenkeri (its EIV in
Transect V3 is 6.29, Caesalpinioideac in Fabaceae), Pentaclethra macrophylla
(4.28, Mimosoideae in Fabaceae), Polyalthia suaveolens (4.22, Annonaceae),
Pycnanthus angolensis (3.45, Myristicaceae), Lasiodiscus mannii (3.39, Rham-
naceae), Albizia adianthifolia (2.65, Mimosoideae in Fabaceae), Piptadeniastrum
africanum (2.36, Mimosoideae in Fabaceae), Chrysophyllum boukokoense (2.34,
Sapotaceae), Anonidium mannii (2.33, Annonaceae), and Coelocaryon preussii
(2.20, Myristicaceae).
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4. Village Transect 4 (V4)

Transect V4 started 0.5 km southwest of the village and extended west. Tran-
sect V4 had 466 individuals, at least 132 species in 39 families, and a total
basal area of 27.4 m’. The ten ecologically most important species in descend-
ing order of importance were: Scorodophloeus zenkeri (its EIV in Transect V4
is 6.43, Caesalpinioideae in Fabaceae), Afrostyrax lepidophyllus (4.66, Huaceae),
Irvingia gabonensis (4.23, Irvingiaceae), Pentaclethra macrophylla (4.18, Mimo-
soideae in Fabaceae), Polyalthia suaveolens (2.69, Annonaceae), Trichilia orni-
thothera or T. rubescens (2.62, Meliaceae), Staudtia kamerunensis (2.28, Myris-
ticaceae), Sloetiopsis usambarensis (2.16, Moraceae), Strombosia pustulata (2.07,
Olacaceae), and Strombosiopsis tetrandra (1.82, Olacaceae).

5. Jalope Transect 1 (J1)

Transect J1 started 5 km north of the molongo long-stay camp (Yasuoka,
2006a) and extended south. Transect J1 had 444 individuals, at least 104 spe-
cies in 36 families, and a total basal area of 30.0 m’. The ten ecologically
most important species in descending order of importance were Scorodophloeus
zenkeri (its EIV in Transect J1 is 4.84, Caesalpinioideae in Fabaceae), Anonid-
ium mannii (4.33, Annonaceae), Manilkara obovata (3.50, Sapotaceae), Des-
platsia chrysochlamys (3.48, Tiliaceae), Lophira alata (3.15, Ochnaceae), Dich-
ostemma glaucescens (3.06, Euphorbiaceae), Panda oleosa (2.84, Pandaceae),
Duboscia macrocarpa (2.79, Tiliaceae), Entandrophragma cylindricum (2.75,
Meliaceae), and Cola lateritia (2.69, Sterucriaceae).

6. Jalope Transect 2 (J2)

Transect J2 started at the end point of J1 and extended south. Transect J2
had 357 individuals, at least 93 species in 31 families, and a total basal area
of 25.7 m’. The ten ecologically most important species in descending order of
importance were: Triplochiton scleroxylon (its EIV in Transect J2 is 8.95, Ster-
culiaceae), Cola lateritia (6.60, Sterucriaceae), Anonidium mannii (6.04, Annona-
ceae), Celtis adolfi-friderici (4.77, Ulmaceae), Dichostemma glaucescens (3.13,
Euphorbiaceae), Strombosia pustulata (2.62, Olacaceae), Newbouldia laevis or
spp. (2.46, Bignoniaceae), Trichilia ornithothera or T. rubescens (2.40, Melia-
ceae), Dialium pachyphyllum (2.24, Caesalpinioideae in Fabaceae), and Scorodo-
phloeus zenkeri (2.16, Caesalpinioideae in Fabaceae).

7. Jalope Transect 3 (J3)

Transect J3 started at the end point of J2 and extended south. Transect J3
had 397 individuals, at least 91 species in 35 families, and a total basal area
of 24.1 m’. The ten ecologically most important species in descending order of
importance were: Scorodophloeus zenkeri (its EIV in Transect J3 is 6.96, Cae-
salpinioideae in Fabaceae), Anonidium mannii (6.88, Annonaceae), Celtis mild-
braedii (5.57, Ulmaceae), Panda oleosa (3.46, Pandaceae), Angylocalyx pynaertii
(3.45, Faboideae in Fabaceae), Celtis adolfi-friderici (2.85, Ulmaceae), Desplat-
sia chrysochlamys (2.64, Tiliaceae), Chrysophyllum lacourtianum (2.26, Sapo-
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taceae), Picralima nitida (2.13, Apocynaceae), and Newbouldia laevis or spp.
(2.09, Bignoniaceae).

8. Jalope Transect 4 (J4)

Transect J4 started at the end point of J3 and extended south. Transect J4
had 388 individuals, at least 106 species in 35 families, and a total basal area
of 28.3 m’. The ten ecologically most important species in descending order of
importance were: Scorodophloeus zenkeri (its EIV in Transect J4 is 9.57, Cae-
salpinioideae in Fabaceae), Afzelia bipindensis or A. pachyloba (4.69, Caesal-
pinioideae in Fabaceae), Duboscia macrocarpa (3.48, Tiliaceae), Polyalthia sua-
veolens (3.34, Annonaceae), Celtis adolfi-friderici (3.29, Ulmaceae), Albizia adi-
anthifolia (2.68, Mimosoideae in Fabaceae), Cola lateritia (2.48, Sterucriaceae),
Celtis mildbraedii (2.30, Ulmaceae), Funtumia elastica (2.12, Apocynaceae), and
Diospyros iturensis (1.83, Ebenaceae).

Table 1 presents a summary of the results. The average number of individu-
als inventoried was 539 for Village Transects, and 397 for Jalope Transects. The
average basal area was 34.3 m’ for Village Transects, and 27.0 m’ for Jalope
Transects. It is obvious that the Village Transects contained more individuals
and larger biomass than the Jalope Transects.

The average numbers of families and species inventoried were 121 species in
37 families for Village Transects, and 99 species in 35 families for the Jalope
Transects. Each Village Transect had more families and species (110-132 species
in 34-39 families) than any Jalope Transect (91-106 species in 31-37 families).
Thus I point out that alpha diversity,” the species richness within a particu-
lar transect, is richer in each of the Village Transect than in any of the Jalope
Transect.

Table 1. Transect Vegetation Inventory

Number Number Number Basal area
Transects of individuals of families of species (mz)
Village Transect 1 656 35 116 42.1
Village Transect 2 521 36 127 38.7
Village Transect 3 511 39 110 29.0
Village Transect 4 466 39 132 27.4
Total of VillageTransect 1-4 2154 43 186 137.3
Average for VillageTransect 1-4 539 37 121 34.3
Jalope Transect 1 444 37 104 30.0
Jalope Transect 2 357 31 93 25.7
Jalope Transect 3 397 35 91 24.1
Jalope Transect 4 388 35 106 28.3
Total of Jalope Transect 1-4 1586 46 179 108.1
Average for Jalope Transect 1-4 397 35 99 27.0

Note: The size of each transect is 1 hectare.
Number of species is counted in the vernacular nomenclature.
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Table 2. Coefficients of Percentage Similarity among Transects

V2 V3 V4 I 2 I3 J4

Vi1 59 53 49 42 39 49 45

V2 55 58 43 36 43 43

V3 56 38 31 37 42

V4 36 34 40 44 Average

J1 46 51 45 Pairsof V&V :55
J2 50 42 Pairsof V& J :40
J3 55 Pairsof J & J :48

In comparison, 186 species in 43 families were inventoried in the four Vil-
lage Transects, and 179 species in 46 families in the four Jalope Transects. This
is to say that the Village Transects had just a little more species in just a fewer
families than the Jalope Transects. Therefore, the gamma diversity of each area,
the overall species richness for the transects within the village or Jalope areas
were similar.

That each Village Transect is richer in alpha diversity, and that the transects
are almost equivalent in gamma diversity, automatically means that the Jalope
Transects are richer in beta diversity, the difference in species composition
among the different transects within the area. Actually, the similarity analysis of
species composition among the transects supports this indication. The eight tran-
sects yield 28 pairs of transects (Table 2). The similarities of these pairs can be
systematically compared using the percentage similarity (Renkonen, 1938, Wolda
1981). On average, the coefficient of percentage similarity for pairs of Village
Transects is 55. That for pairs of Jalope Transects is 48. Although significant
statistical difference between the coefficients among Village Transects and those
of the Jalope Transects is not assured, the tendency of a lower coefficient of
similarity among Jalope Transects is consistent with the indication I pointed out
above, i.e. there is richer beta diversity among the Jalope Transects.

The average coefficient of similarity for pairs of Village versus Jalope Tran-
sects is 40, which is significantly lower than for pairs of the Village Tran-
sects (Kolmogorov—Smirnov test, p<0.001), or for pairs of the Jalope Transects
(p<0.025). Therefore, the Village Transects and the Jalope Transects are more
homogeneous among themselves than any combination of mixed Village-Jalope
Transect pair.

II. Comparison of Floristic Composition between Village Transects and Jalope Tran-
sects

In this section, I compare the characteristics of the Village Transects and the
Jalope Transects. Table 3 lists the 20 ecologically most important species found
in the Village Transects and in that of Jalope Transects. (See Appendix for the
complete inventory.) The shaded lines show 6 species found in both the Vil-
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Table 3. The 20 Ecologically Most Important Species in Vegetation Inventory of Village and Jalope
Transects

. . . . o Secondary “
Species Family Size of tree  Major habitat R EIV -
vegetation

Village Transects

Scorodophloeus zenkeri Fabaceae (Cae.) IL EF 5.93
Anonidium mannii Annonaceae M EF-SDF 3.74
Polyalthia suaveolens Annonaceae M EF-SDF 3.52
Pentaclethra macrophylla Fabaceae (Mim.) L EF + 2.96
Afrostyrax lepidophyllus Huaceae M EF-SDF 2.63

Trichilia ornithothera, or T. rubescens  Meliaceae S EF-SDF + 223

Coelocaryon preussii Myristicaceae L EF-SDF + 1.98
Pycnanthus angolensis Myristicaceae L EF-SDF + 1.77
Staudtia kamerunensis Myristicaceae L EF 1.72
Irvingia gabonensis Irvingiaceae L EF-SDF 1.71

Entandrophragma cylindricum Meliaceae L SDF 1.67
Guarea thompsonii Meliaceae L EF 1.55

Uapaca guineensis , or U. spp. Euphorbiaceae M EF-SDF 1.50
Petersianthus macrocarpus Lecythidaceae L EF-SDF + 1.46
Cylicodiscus gabunensis Fabaceae (Mim.) L EF-SDF 1.46
Lasiodiscus mannii Rhamnaceae S n/a 1.38
Celtis mildbraedii Ulmaceae L SDF 1.32
Pausinystalia macroceras Rubiaceae M EF-SDF 1.22
Hexalobus crispiflorus Annonaceae L EF-SDF 1.17
Rinorea oblongifolia Violaceae S EF-SDF + 1.14

Jalope Transects

Scorodophloeus zenkeri Fabaceae (Cae.) L EF 5.96

Anonidium mannii Annonaceae M EF-SDF 4.69

Cola lateritia Sterculiaceae L SDF + 3.40

Celtis mildbraedii Ulmaceae L SDF 3.00

Celtis adolfi-friderici Ulmaceae L SDF 2.88

Duboscia macrocarpa Tiliaceae L EF-SDF + 2.57

Desplatsia chrysochlamys Tiliaceae S EF-SDF 231

Polyalthia suaveolens Annonaceae M EF-SDF 2.03

Afzelia bipindensis , or A. pachyloba Fabaceae (Cae.) L EF-SDF 1.92

Angylocalyx pynaertii Fabaceae (Fab.) L SDF 1.82

Funtumia elastica Apocynaceae L SDF + 1.74

Strombosia pustulata Olacaceae L EF-SDF 1.72

Chrysophyllum lacourtiana Sapotaceae L SDF 1.72

Dichostemma glaucescens Euphorbiaceae M EF-SDF + 1.67

Triplochiton scleroxylon Sterculiaceae L SDF + 1.56

Lasiodiscus mannii Rhamnaceae S n/a 1.51

Entandrophragma cylindricum Meliaceae L SDF 1.46

Newbouldia laevis , or spp. Bignoniaceae M n/a + 1.44

Anthonotha macrophylla Fabaceae (Cae.) S SDF + 1.36

Diospyros iturensis Ebenaceae S n/a 1.33

Note: Shaded lines indicate the species inventoried in both the village area and Jalope area.

*! Forest type of where a species mainly appears. EF (Evergreen Forest) and SDF (Semi-Desiduous
Forest). Information was obtained from Vivien & Faure (1985), Lebrun & Stork (1991-1997) and
Schmitz (1988).

*2 Species that frequently appears in secondary vegetation, according to Vivien & Faure (1985),
Lebrun & Stork (1991-1997), and my observation. Some also appear in old growth forest.

# EIV refers to Ecological Importance Value, the average of relative density, relative frequency, and

relative dominance. (See Appendix for the complete inventory.)
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lage and Jalope Transects. Scorodophloeus zenkeri (its EIV in the total of Vil-
lage Transects is 5.93, that in the total of Jalope Transects is 5.96), ranking first
in both lists, is a tall shade-tolerant tree with evergreen foliage that can grow
under closed canopy. It is very common in evergreen forests in southern and
southeastern Cameroon (Vivien & Faure, 1985). Anonidium mannii (3.74 in the
Village, 4.69 in the Jalope), ranking second in both lists, and Polyalthia suaveo-
lens (3.52 in the Village, 2.03 in the Jalope), ranking third in the village inven-
tory and 8th in the Jalope inventory, are medium shade-tolerant trees with ever-
green foliage. These species are distributed both in the evergreen and semi-
deciduous forests (Vivien & Faure, 1985). Lasiodiscus mannii (1.38 in the Vil-
lage, 1.51 in the Jalope), ranking 16th in both inventories, is a shade-tolerant
shrub with evergreen foliage.

Two other common species in the two inventories are both shade-intolerant
trees. Entandrophragma cylindricum (1.67 in the Village, 1.46 in the Jalope),
ranking 11th in the village inventory and 17th in the Jalope inventory, is a very
tall tree with deciduous foliage. Celtis mildbraedii (1.32 in the Village, 3.00 in
the Jalope), ranked at 17th in the village inventory and 4th in the Jalope inven-
tory, is also a tall tree with deciduous foliage. These two species commonly
appear in the semi-deciduous forest in Cameroon (Vivien & Faure, 1985).

Out of fourteen species listed only in Village Transects, Pentaclethra macro-
phylla (2.96 in the Village, 0 in the Jalope) and Staudtia kamerunensis (1.72 in
the Village, 0.17 in the Jalope) are distributed mainly in the evergreen forest,
and the other twelve appear both in the evergreen forest and semi-deciduous
forest (Vivien & Faure, 1985). Seven species often compose the secondary veg-
etation. In particular, Pentaclethra macrophylla, Coelocaryon preussii (1.98 in the
Village, 0 in the Jalope), Pycnanthus angolensis (1.77 in the Village, 0.20 in the
Jalope), and Petersianthus macrocarpum (1.46 in the Village, 0.26 in the Jalope)
are noted to be common species in the older secondary vegetation in the ever-
green forest area (Schmitz, 1988; Chujo, 1992).

In contrast, out of fourteen species listed only in Jalope Transects, at least
seven species, Cola lateritia (0.74 in the Village, 3.40 in the Jalope), Celtis
adolfi-friderici (0.95 in the Village, 2.88 in the Jalope), Angylocalyx pynaertii
(0.99 in the Village, 1.82 in the Jalope), Funtumia elastica (0.34 in the Village,
1.74 in the Jalope), Chrysophyllum lacourtiana (0.72 in the Village, 1.72 in the
Jalope), Triplochiton scleroxylon (0 in the Village, 1.56 in the Jalope), Anthono-
tha macrophylla (0.30 in the Village, 1.36 in the Jalope), are trees distributed
mainly in the semi-deciduous forest, and most of them frequently appear in
secondary vegetation (Letouzey, 1985; Vivien & Faure, 1985; Schmitz, 1988;
Chujo, 1992).

I point out that the Village Transects contain more species of the evergreen
forest in comparison to those found in the Jalope Transects, which contain
more species of the semi-deciduous forest. This finding is also supported by the
results shown in Table 1, that Village Transects contain more tree individuals
and more biomass, i.e. denser vegetation, than Jalope Transects do. In fact, a
very old growth evergreen forest of Gilbertiodendron dewevrei (Caesalpinioideae
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in Fabaceae), few of which are found in the Jalope area, is somewhat widely
distributed in the village area, although this species did not occur in any tran-
sect and was not inventoried.

DISCUSSIONS
I. Semi-Deciduous Forest and the Distribution of Yam Patches

Wild yams have been studied closely, because their availability is consid-
ered to strongly affect the viability of hunter-gatherer subsistence in the rainfor-
ests. According to Sato (2001), the perennial yams may have been the poten-
tial major energy source for the hunter-gatherers. But Yasuoka (2006a) indicated
that annual yams were more crucial for the Baka diet, particularly during long-
term foraging (molongo) camps held in the dry season when other forest food
resource became very scarce. There is no doubt that the increasing availability
of annual yams has amply contributed to the diet of the forest hunter-gatherers,
even if it is not yet clear whether the availability of annual yams definitively
affected the viability of the earlier hunter-gatherers in the central African rain-
forests.

Yasuoka (2009) points out that, despite their importance for the hunter-gather-
er’s diet, annual yams are not widely distributed over the forest but locally con-
centrated in particular areas. The people of Zoulabot Ancien carry out molongo
in an area at a distance of 40 km from the village (Yasuoka, 2006a). Moreover,
according to the elders of Zoulabot Ancien, they have carried out molongo in
the Jalope area since the 1960s, immediately after their settlement in the pres-
ent village (Yasuoka, 2006a). Thus it is unlikely that overexploitation caused
the depletion of annual yam patches around the present village. The reason why
few annual yam patches are distributed around the village is probably because
the forest near the village has had less potential as a habitat for annual yams.

The comparison of vegetation inventories indicates that the Jalope area has
much more vegetation components of the semi-deciduous forest. Relatively more
sunlit condition in the semi-deciduous forest would have a positive effect on the
formation of annual yam pathes, because the stems annually renew and grow
in the direction suited for photosynthesis at the beginning of the rainy sea-
son. In fact, it is reported that yam species with annual stems in general grew
in savanna areas (Dumont et al., 1994; Dumont, 1997), and that annual yams
found in the forest area also favored habitats with sunlight, i.e. the forest gaps
(Yasuoka, 2009). It is thus very probable that the high potential of Jalope as
annual yam habitats are strongly associated with the semi-deciduous forest veg-
etation.

On the other hand, there are few annual yam patches found around the vil-
lage, where the vegetation components of the evergreen forest is somewhat
dominant. The physical conditions, e.g. the light level on the forest floor around
the village are less suitable for annual yams to grow than those in the Jalope
area.
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II. Importance of the Historical Context

I argue that the distribution of annual yam patches is strongly associated
with that of semi-deciduous forest. I also argue that the process of forma-
tion of annual yam patches is too complicated to conclude that their distribu-
tion is determined simply by natural conditions, or by the present magnitude
of gathering pressure. Yasuoka (2009) provides some findings that corroborate
the role of human influence which may have encouraged the wide distribu-
tion of annual yam patches in the Jalope area: 1) There is no village within 40
km from the Jalope area at present, but there used to be several villages of the
Konabembe or other related Bantu cultivators in the vicinity of the yam-abun-
dant areas about 100 years ago. There must have been some human interference
to the vegetation of the area. 2) The Baka transplant yam tubers, and this prac-
tice can encourage the dispersal of wild yams. If these human activities con-
tinuously affected the formation of annual yam patches, their distribution would
have expanded more easily into the inner forest, in spite of their poor ability
of propagation (Yasuoka, 2009). He thus points out that annual yams have the
characteristics of the “encouraged weed crop” (Harlan, 1992: 89) that adapt to
a forest environment disturbed by man, or to the fringe of cultivated fields and
gardens (Yasuoka, 2009).” In other words, moderate human activities would
have positively influenced the formation of annual yam patches, and the process
of increasing availability of annual yams should be reconsidered focusing on the
intermediate state of exploitation between simple gathering and full cultivating
(Dounias, 1993, 2001; Yasuoka, 2009).

In addition to the direct or daily influence of human activities, longer-term
human interventions into the forest landscape that may have taken place over
several decades should be considered. Some researchers argue that the semi-
deciduous forest in Cameroon, or other parts of the Congo Basin, could have
been formed partly due to the long-term human interventions, i.e. the clearing of
the forest for shifting cultivation (Richards, 1996; Ichikawa, 2001; White, 2001;
Van Gemerden et al., 2003; Shikata, 2006). In fact, forests in eastern Cameroon
are characterized by a high frequency of shade-intolerant and semi-deciduous
species, e.g. Triplochiton scleroxylon and Entandrophragma cylindricum, which
have a low potential of natural regeneration under the closed canopy (Letouzey,
1985; Chujo, 1992; Shikata, 2006). Chujo (1992) further suggested that the
large gaps made from shifting cultivation may have promoted the regeneration
of these shade-intolerant and semi-deciduous trees in the region, resulting in a
mosaic of semi-deciduous and evergreen forests. Triplochiton scleroxylon and
Entandrophragma cylindricum were found in the Jalope Transects, which are
around and near the locations of several villages abandoned several decades ago
(Table 3). If this argument is to be generalized, human existence would have
influenced the expansion of the semi-deciduous forest, which could have indi-
rectl}(f)contributed to the expansion of annual yam distribution into the rainforest

5
area.
Still, the very long-term changes in the forest landscapes, on the scale of nat-
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ural history, should not be ignored. Through pollen analyses and climatologi-
cal studies, Maley (2001) argued that the last extensive regression of the for-
est seemed to have occurred between 2500 and 2000 BP in the African forest
block. At this time, deep openings appeared particularly in areas with the high-
est climatic variability, associated with the frequent occurrence of forest fires.
Thus, he suggests that the semi-deciduous forests in southern Cameroon have
developed over the past 2 millennia as a result of the establishment and devel-
opment of pioneer forest formations. He implied that it was possible that the
fragmentation of the forest block in the Cameroon region provoked some of
the Bantu migrations into the forest area (Maley, 2001). Although it is open to
question whether early Bantu people migrated to utilize annual yams or not,
locations suitable for annual yam patches in the forest would undoubtedly have
increased because of such fragmentation of the forest.

In conclusion, the result of vegetation inventory indicates that annual yam
patches tend to form in association with the semi-deciduous forest. It is also
important to pay full attention to the human-forest interactions in order to com-
prehend the process of increasing availability of annual yams in the central
African rainforests.” The human-forest interactions should be examined at least
in two different timescales: 1) several years to a few decades in which human
activities directly affect the formation and diminishment of annual yam patches
through the transplantation of yam tubers or the clearing of the forest for fields
and settlements, and 2) several decades to hundreds of years in which human
habitation and migration in an extensive area would have indirectly affected the
distribution of annual yams by contributing to the formation of a mixture of
semi-deciduous and evergreen forests.
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NOTES

(1) Kitanishi (1995) suggested that the location of the camps near villages caused much
consumption of agricultural crops. He also suggested that the Aka consumed much less
D. praehensilis than the Baka did as described by Yasuoka (2006a).

(2) Balée (1994) used the sum, not the average, of the three indices of each species for its
ecological importance value (EIV), for which the sum of all inventoried species was
300.

(3) Three terms for measuring biodiversity over different spatial scales are used: alpha,
beta, and gamma diversity (Whittaker, 1972; Hunter, 2002).

(4) The present population of the village is much larger than that before the sedentarization,
so that the gathering pressure around the present village would be too high for annual
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yam patches to form.

(5) Yasuoka (2009) doubts that the Bantu or other cultivators eagerly planted annual yams
in their fields when they lived in these now abandoned villages, because bananas and
cassavas, the two major crops in the region, were already available at that time.

(6) In this paper, I emphasized the possibility of human influence on the expansion of the
semi-deciduous forest and annual yam patches. However, the possibility cannot be
ignored as to the case that sufficient annual yam patches for the hunter-gatherer subsis-
tence had already existed under natural conditions over the Congo Basin before human
inhabitation. In this case, the presence of the early forest hunter-gatherers who ex-
ploited annual yams and game meat probably attracted the cultivators who later came to
the forest area utilized by the hunter-gatherers. Then, the inhabitation of the cultivators
would have accelerated the formation of the semi-deciduous forest and the expansion of
annual yam patches. More empirical data are needed to construct a more detailed his-
torical model of human inhabitation in the central African rainforests.

REFERENCES

Bahuchet, S., D. McKey & I. De Garine 1991. Wild yams revisited: Is independence from ag-
riculture possible for rain forest hunter-gatherers? Human Ecology, 19(2): 213-243.

Bailey, R.C., G. Head, M. Jenike, B. Owen, R. Rechtman & E. Zechenter 1989. Hunting and
gathering in tropical forest: Is it possible? American Anthropologist, 91(1): 59-82.

Bailey, R.C. & T.N. Headland 1991. The tropical rain forest: Is it a productive environment
for human foragers? Human Ecology, 19(2): 261-285.

Balée, W. 1994. Footprints of the Forest: Ka’apor Ethnobotany — The Historical Ecology of
Plant Utilization by an Amazonian People. Columbia University Press, New York.

Brisson, R. 1988. Utilisation des Plantes par les Pygmées Baka. Centre Culturel du College
Libermann, Douala.

Brisson, R. & D. Boursier 1979. Petit Dictionnaire Baka-Frangais. Centre Culturel du Col-
lege Libermann, Douala.

Cameroon Environmental Watch, no date. Daily Rainfall Yokadouma (1983-1993). Yaoundé.

Campbell, D.G., D.C. Daly, G.T. Prance & U.N. Maciel 1986. Quantitative ecological inven-
tory of terra firme and varzea tropical forest on the Rio Xingu, Brazilian Amazon. Brit-
tonia, 38(4): 331-341.

Chujo, H. 1992. Ecology of the tropical semi-deciduous forest and the possibility of its sus-
tainable use in east Cameroon, West Africa. Africa-Kenkyu (Journal of African Studies),
41: 23-45. (in Japanese).

Dounias, E. 1993. Perception and use of wild yams by the Baka hunter-gatherers in South
Cameroon. In (C.M. Hladik, A. Hladik, O.F. Licares, H. Pagezy, A. Semple & M. Had-
ley, eds.) Tropical Forests, People and Food: Biocultural Interactions and Applications
to Development, pp. 621-632. UNESCO (United Nations Educational, Scientific and
Cultural Organization), Paris.

2001. The management of wild yam tubers by the Baka Pygmies in southern Camer-
oon. African Study Monographs Supplementary Issue, 26: 135-156.

Dumont, R., P. Hamon & C. Seignobos 1994. Les ignames au Cameroun. CIRAD (Centre de
coopération internationale en recherche agronomique pour le développement), Montpel-
lier.

Dumont, R. 1997. Domestication des ignames en Afrique. In (J. Berthaud, N. Bricas & J.L.
Marchand, eds.) L’ignames, plante séculaire et culture d’avenir, pp. 119-126. CIRAD




The Variety of Forest Vegetations in Southeastern Cameroon 105

(Centre de coopération internationale en recherche agronomique pour le développement),
INRA (International Nuclear Regulators Association), ORSTOM (Office de la recherche
scientifique et technique d'outre-mer), & CORAF (Conseil ouest et centre Africain pour
la recherche et le dévelopement agricole).

Greig-Smith, P. 1983. Quantitative Plant Ecology. University of California Press, Berkeley.

Hamon, P., R. Dumont, J. Zoundjihekpon, B. Tio Toure & S. Hamon. 1995. Les ignames Sau-
vages d’Afrique de I’Ouest. Caractéristiques morphologiques. ORSTOM (Office de la
recherche scientifique et technique d'outre-mer), Paris.

Harlan, J.R. 1992. Crops and Man (Second Edition). American Society of Agronomy & Crop
Science Society of America, Madison.

Hart, T.B. & J.A. Hart. 1986. The ecological basis of hunter-gatherer subsistence in African
rain forests: The Mbuti of eastern Zaire. Human Ecology, 14(1): 29-55.

Headland, T.N. 1987. The wild yam question: How well could independent hunter-gatherers
live in a tropical rain forest ecosystem? Human Ecology, 15(4): 463-491.

Hewlett, B.S. 1996. Cultural Diversity among African Pygmies. In (K. Susan, ed.) Cultural
Diversity among Twentieth-Century Foragers: An African Perspective, pp. 215-244.
Cambridge University Press, Cambridge.

Hladik, A., S. Bahuchet, C. Ducatillion & C.M. Hladik 1984. Les plantes a tubercules de la
forét dense d'Afrique Centrale. Revue d’Ecologie (Terre et Vie), 39: 249-290.

Hladik, A. & E. Dounias 1993. Wild yams of the African forest as potential food resources. In
(C.M. Hladik, A. Hladik, O.F. Licares, H. Pagezy, A. Semple & M. Hadley, eds.) Tropi-
cal Forests, People and Food: Biocultural Interactions and Applications to Develop-
ment, pp. 163-176. UNESCO (United Nations Educational, Scientific and Cultural Orga-
nization), Paris.

Hunter, M. Jr. 2002. Fundamentals of Conservation Biology (Second Edition). Blackwell Sci-
ence, Massachusetts, U.S.A.

Ichikawa, M. 2001. The forest world as a circulation system: The impacts of Mbuti habitation
and subsistence activities on the forest environment. African Study Monographs Supple-
mentary Issue, 26: 157-168.

Joiris, D.V. 1998. La Chasse, la Chance, la Chant: Aspects du System Rituel des Baka du
Cameroun. Ph.D. dissertation, Université Libre de Bruxelles.

Kitanishi, K. 1995. Seasonal changes in the subsistence activities and food intake of the Aka
hunter-gatherers in northeastern Congo. African Study Monographs, 16(2): 73-118.

Lebrun, J.-P. & A.L. Stork 1991-1997. Enumération des Plantes a Fleurs d'Afrique Tropicale.
Conservatoire et Jardin botaniques de la Ville de Genéve, Geneva.

Letouzey, R. 1985. Notice de la Carte Phytogéographique du Cameroun au 1:500000. Insti-
tute de la Recherche Agronomique (Herbier National), Toulouse.

Maley, J. 2001. The impact of arid phases on the African rain forest through geological his-
tory. In (W. Weber, L. J. White, A. Vedder & L. Naughton-Treves, eds.) African Rain
Forest Ecology and Conservation: An Interdisciplinary Perspective, pp. 68-87. Yale Uni-
versity Press, New Haven.

McKey, D., B. Digiusto, M. Pascal, M. Elias, & E. Dounias. 1998. Stratégies de croissance
et de défense anti-herbivore des ignames sauvages: Legons pour I’agronomie. In (J. Ber-
thaud, N. Bricas & J.-L. Marchand, eds.) L Igname, Plante Séculaire et Culture d’Avenir,
pp- 181-188. CIRAD (Centre de coopération internationale en recherche agronomique
pour le développement), Montpellier.

Mercader, J. 2003a. Introduction: The paleolithic settlement of rain forest. In (J. Mercader,
ed.) Under the Canopy: The Archeology of Tropical Rain Forests, pp. 1-31. Rutgers Uni-



106 Hirokazu YASUOKA

versity Press, New Brunswick.

2003b. Foragers of the Congo: The early settlement of the Ituri forest. In (J. Mercad-
er, ed.) Under the Canopy: The Archeology of Tropical Rain Forests, pp. 93-116. Rutgers
University Press, New Brunswick.

Mercader, J. & R. Marti 2003. The middle stoneage occupation of Atlantic Central Africa:
New evidence from Equatorial Guinea and Cameroon. In (J. Mercader, ed.) Under the
Canopy: The Archeology of Tropical Rain Forests, pp. 64-92. Rutgers University Press,
New Brunswick.

Renkonen, O. 1938. Statistisch-6kologische Untersuchungen iiber die terrestrische Kéferwelt
der finnischen Bruchmoore. Societatis Zoologicce-Botanicce Fennicce Vanamo, 6: 1-231.

Richards, P.W. 1996. The Tropical Rain Forest: An Ecological Study (Second Edition). Cam-
bridge University Press, Cambridge.

Sato, H. 2001. The potential of edible wild yams and yam-like plants as a staple food resource
in the African tropical rain forest. Afiican Study Monographs Supplementary Issue, 26:
123-134.

2006. A brief report on a large mountain-top community of Dioscorea praehensilis in
the tropical rainforest of southeastern Cameroon. African Study Monographs Supplemen-
tary Issue, 33: 21-28.

Schmitz, A. 1988. Révision des groupements vegetaux décrits du Zaire, du Rwanda et du Bu-
rundi. Annales Sciences Economiques, 17: 1-315.

Shikata, K. 2006. Historical land use and vegetation changes in the tropical rain forest of
southeastern Cameroon. Crossing Disciplinary Boundaries and Re-visioning Area Stud-
ies: Perspectives from Asia and Africa (Proceedings of Kyoto Symposium, 2006), pp.
421-431. Graduate School of Asian and African Area Studies & Center for Southeast
Asian Studies, Kyoto University, Kyoto.

Turnbull, C. 1962. The Forest People. The American Museum of Natural History, New York.

Van Gemerden, B.S., H. OIff, M.P.E. Parren & F. Brongers 2003. The pristine rain forest?
Remnants of historical human impacts on current tree species composition and diversity.
Journal of Biogeography, 30: 1381-1390.

Vivien, J. & J.J. Faure 1985. Arbres des Foréts Denses d’Afrique Centrale, Espéces du Cam-
eroun. Ministére des Relations Extérieures, Coopération et Développement, République
Francaise, Paris.

White, L.J.T. 2001. The African rain forest: Climate and vegetation. In (W. Weber, L.J. White,
A. Vedder & L. Naughton-Treves, eds.) African Rain Forest Ecology and Conservation:
An Interdisciplinary Perspective, pp. 3-29. Yale University Press, New Haven.

Whittaker, R.H. 1972. Evolution and measurement of species diversity. Taxon, 21: 213-251.

Wolda, H. 1981. Similarity indices, sample size and diversity. Oecologia, 50: 296-302.

Yasuoka, H. 2006a. Long-term foraging expedition (molongo) among the Baka hunter-gather-
ers in the northwestern Congo Basin, with special reference to the “wild yam question.”
Human Ecology, 34(2): 275-296.

2006b. The sustainability of duiker (Cephalophus spp.) hunting for the Baka hunter-

gatherers in southeastern Cameroon. African Study Monographs Supplementary Issue,

33:95-120.

2009. Concentrated distribution of wild yam patches: Historical ecology and the sub-

sistence of African rainforest hunter-gatherers. Human Ecology, DOI: 10.1007/s10745-

009-9235-4.




The Variety of Forest Vegetations in Southeastern Cameroon 107

—— Accepted March 25, 2009

Author’s Name and Address: Hirokazu YASUOKA, Faculty of Humanity and
Environment, Hosei University, Tokyo, JAPAN.
E-mail: yasuoka@hosei.ac.jp



Hirokazu YASUOKA

108

610 0S1€0 C C 1e1s, ¢ 'ds vidojdy
0T0 09€€°0 [4 [4 ¥0°0 86000 1 I Qquresquigqequ 1 ds prdojdy
910 SPSeo 1 1 L1°0 01210 17 17 cequi s[o1 % [Suq mpnvys ¥ 10 J0s[a1( 29 ‘[Suy sviumb vidojly
170 09LS°0 4 4 Q1fugur IQPUN pdwnjoddy vidojdy
SE0  ¥6TS0 ¥ 14 S0 ¥.900 14 o3ues sjoIq % “[8ug 1101j2 X 10 'Yory'V (jeunqq) vordonyiav vidojly
€0°C wiTt 0T 6¢ (4583 60vSv €9 08 e3uniQg S[oIq % "[8ug su2joaans L0
81°0 1150°0 € 14 €ro €950°0 € ¥ 33ug[aquiew s[RI % [8ud (ANQ) wnjopida) wnipid.voo1apy
10°1 LY90°1 4! Sl LT'1 (44N 0T 9T viod YOIV Sn0]fidsLid snqojpxaf]
¥0°0 9€€0°0 I I BseyRW “ds uo.puaporiva) 10 noney) (s[RI 2 [Suyg) mpnvis viandng
010 SEE00 [4 [4 cro L61T0 [4 [4 cquicoux noney) (s|Iq % [Sud) wipnvis vuansndg
LT°0 L8800 € € 0r°o SLITO [4 [4 0ARY S[oI( 79 "[Sud (‘yiuag) suagpd syjoydoisial)
69y 1861°% 99 €6 yL'¢ 969¢y 123 801 ERED s[Iq % “[8ug (‘AN[Q) Huubu wnipiuouy
L0 80ST0 ¥ 14 andy, SeRIN 2 UaNaS (‘AI[Q) DYIUDLOJYD DIYdIUUY
AVAIVNONNY
SO0 4801} I 4 ¥0°0 6L£0°0 I I gloduqu ‘1Sug (‘A1[Q) suaivd pyddosoyoriy
SE0 0L0€°0 8 8 cAc3u PIIM 20 11uoppo vydAosoyori
€€0 8SL0 4 [4 0 L8EY0 9 9 By ‘[Bug (WIdIY) 1YyosjImjam pauuny
o 98%T°0 € € 1TeAow UIWNR[[IND) 29 "AYD'Y L2SDLIIU UOLIDIOAIUY
700 11e0o 1 1 n3ucd QLI WNUDIUID]Y UOLIDIOLUY
AVAIVIAAVIVNY
LSO 60€T'1 14 14 $0°0 $S10°0 I I orerqur Nury ('PIIM) D240 DUIDIDAT
AVAIVAVIV

puemn ‘L 2 ‘PIIM o Isudy ‘] 10
S0°0 06000 I 1 880 0290 (44 9T eyosu ‘Iired (‘YU X UOSIOPUY' 1) DIJOfLIND] DISI2pUDULOY ]
AVADVHINVIV

0 w o (L)

\A/%mw A/Nxmv ns L @*M/\m_ m*wzm 1S o P QWL IB[NOBUID A (S9102dg pue Ajiwe

syoasuel ] adorer

S309suel] 9Fe[[IA

syoosuel], adofer pue spoesuel], oSe[[IA JO AI0JUSAUT UONEIITIA UT sonjeA odueltodu [eor3ojoor “xipuaddy



109

The Variety of Forest Vegetations in Southeastern Cameroon

170 80€5°0 I I quopu ‘Aneag'J asuazodouonq xvquiog
AVADVOVIINOd
oro 0L200 T 4 cicicg *ds vopuvi.La,f 10 WNYIS™Y] WNUISSIDUIUNID WNUIIAS02.12)S
610 8STT 0 14 14 3wW3[3quI ‘Anedg d EE::@QEE @&3&3&%

“ds vopupuia,] 10 *ds pruDYY.ID 10
Wl [4830) 144 4 $9°0 SOLLO €l 14! Qquuerd NEAINE X0 WS (AN ") SIAID] DIPINOGMIN
80 YOLY 0 L L c3uoqu Qurdy (IQPIIA 2 S[1D) 12L2pLI-1fjopy DOPUDULZ]
AVADVINONDIA
124l 80v¥°0 9 L 'Qg9, “ds pruou.a
AVIOVIULSY
¥0°0 1910°0 I 1 oguody ‘qiuey  winjofiip] PuwaUoLSUOD)
AVIDVAVIdATOSY
. Teadde jou prp 31S3W ‘IPUSANH 29 UUBIN'D 2oyooy piydy
+ Aeadde you pip opad opnI(q wniopnquowry 10 Pl 0 Mua.nv] vrydvy
* readde jou 1pip B[IqQU ‘boer sisuasouing siovyg
AVIADVOAAV
LT0 78970 9 9 33u3jow ¢ “ds puvyuowovu.ioqoy
90 L680°0 4 9 0 6CL0°0 9 L cpued | “ds puvpuowavu.ogn ]
L00 L020°0 [4 [4 110q ody DA snsojusuLIvs snyjunydo.ig
0 8€01°0 14 S njoyouedy "[9Z)Y DLIOJIUIOA DIfjOANDY
e3uoqu ‘puos v.ffvd vifjoanvy
9L'0 0850 €1 91 LT°0 L6IT0 ¥ 14 9qesQut Jdeis vyojjadivorg vdivooid)q
L0 66LT°0 €l Sl Q3Q103030W puein(H % puemn(-l Jdeis) vpuiu vuyvaoig
700 $600°0 1 1 edypw “ds viydjopuvy
L1 SOIET 9T 1€ ¥€0 €£€9T°0 8 8 purepu Jdeig (ssnaig ) pousoja prunjun,y
90 0L9¢€°0 € € 65°0 L8] 14 14 egn3 PI'M 2 1ouooq v1uojs|y
AVADVNADOIV

0 w ) (L)

\A/wmv_ Wmv ns L @*M/\m m*m«m IS Pl #QWEU IB[NOBUID A _*mm_oumm pue A[rue

syoosuel], odojer

sjoosuel], oFe[[IA




Hirokazu YASUOKA

110

10 6180°0 ¥ 14 LT°0 196C°0 € € o[1Sueqequi WIOIY Juuput so4ddsoiq
€e'l 69550 0T 0€ o3ueqeq AMYM ] 2 £0zn03o] (IND) sisua.ng1 sodddsorq
SIo S¥€0°0 € € o €8L0°0 9 9 30qQuI3Y0g MYM'd puvajloy soaddsoiq
90°0 Y$0°0 I I Ly0 9591°0 0l 11 3qug| UWIOTH PAOJfiSsv.4d so4ddsolq
8¥°0 LSST°0 8 01 8T0 61ST°0 L L eojoqur PIIM 2 piwnoipupd sosddsorq
AVIDVNIIHA
IS4 0¥€8°0 ¥ ¥ 780 €0¥T'T 8 8 njcSu s[o1q % [Suq pq.odns vipuiuLIa ]
S0 69SL0 9 9 P10 LL6TO T 4 01qoow IQPIIN UO4puapojdy sisdodjald
AVADVLAIIIINOD
8S°0 062¥°0 1 1 &+ 010qaW “ds piyovjqup)y 10 SUIqRS DUDILYD DMUMD
SI'0 €SIT0 4 € o+ 2q8uaqsu e 0joqau QuIqes puUpILYD PaWUDHY
91°0 1900 € € 670 €9r1°0 L 8 aquips ANQ HUUDU DIUIDADD
10 £€890°0 4 € &+ 1P B 0j0qaW “ds pryovjquoyry
cro 610 I I SE0 6891°0 6 6 nwedy "ANQ ppunqiiolf vrpvIqUD|TY
AVAIVISATO
S0°0 S910°0 I I LTO 0LLTO 9 9 eluesog oueld (‘AlJQ) PLqD]3 SayIUDDIN
AVAIVNVIVAOSAYHD
SO0  ¥8100 I 4 o+ B8UQY ody “ds vy
0ro 1€20°0 4 4 610 ¥STT0 I Sl 039s0q 0ody 180[[od 1nysaja] VID]DS
AVIDVALSVTID
S0°0 8600°0 I I §s0 €8¢r'0 €l €1 ®qeql| "AIqNY (‘AI[Q) Pl DIUDS
Sv'o €EVYT0 8 8 80°0 S¥S0°0 [4 [4 3uss BU gqeql] weT [H (Wo'D) synpa sopodionq
$0'0 60100 I 1 3U3S 1SUg 1yrnfuramyds wnLpuD,)
AVIDVIISING
90°0 8200 I [ o 1qeqsu 1oveg psudyroyd vip.o)
AVAIVNIOVIOA
7o 121€°0 I 1 o ‘upoen) (") pipuviuad pq1a)y

o w 0 (L)
\A/\—am“ AM\mv as P O*M/\Homw— m*mxm S P QUL IR[NOBULID A (S9100dg pue Ajrure

syoesuel] adofer

s)oasuel], 9Fe[IA




111

The Variety of Forest Vegetations in Southeastern Cameroon

09°0 860€°0 Sl 9] 9103u urerd (‘SIV[[MIN) puvdoLp s2]A150130]J

S0°0 6L00°0 I I nqm YU 11UUDUL DIUOINOGOIN
¥0°0 121070 1 I BUIM oUW I109SQIM T ([[Teq) Pap10ISIp DLIDILIDSIDIN

$9°0 6820°[ L L 61°0 (41440 [4 € oFuey 10ISqQOM 1D (‘[[1ee]) PapIOISIP DIDILDSIDIN
L0°0 19S1°0 1 1 Ko3uoq WYOH Y 2 Xed DaoDUDIQUIdU DIUNOLADIN

€90 9€L9°0 6 6 £€9°0 08171°0 14! L1 eeseesQul BIVMIN 103.10q DIUDADIDIY
0L'0 €IL0°T L 6 €9°0 [TEE'1 6 6 opuoqur LIPUBYT S2p101]apLiq UOIPUIPOLDIY
61°0 910 € € ¥0°0 0¥10°0 1 I B[IqIc3ucs Jdeig (‘uuoyy) vuafidnip vig.ioydoav)g
S0°0 1600°0 I 1 0quQ)olQuL ‘yony (Say [nN) wndiurid sajpddiq
010 91200 4 [4 ¥0°0 100 1 I ehedy ‘yony nxod sajpdAiq
6£°0 IS¥1°0 9 6 170 SL9T°0 S S oSu eu efe30w  QI0OIN'S L12]10MSS03 “(7 10 "WFOH Y 2 Xed puvnpunjou sajpdiiq
LT°0 TL60°0 € € esed eu efeSow  QIOOIN'S 112]10MSS03 (7 10 "WYJOH'Y 2 Xed vuvnpunjous sajadiiq
SO0 860070 1 1 pue) WPYOHS 2 Xed puvnpunjout $a1odliq
6€0 €09¢°0 9 9 19°0 LTLY'0 14! Sl oquidy Xed X0 dLdI] 12uIn]y sajaddic]
STO  Trrlo € 9 8L0  ST8E0 Ll ¥ c3ucdu WIOH'Y % Xed Sisua.nj1 sajoddi]
01’0 LTT00 T 4 0S0  086C1 S 9 23quaq3u eu €30[0q3 QI00JN'S 142]10Ms508 sa12dAA(]
6¥°0 9681°0 4! P1 csedy [91Z[e( 29 "YOINH X3 [0 LI21]0AdYyD s212d i

010 €910°0 4 [4 SI'o 0€0°0 14 14 ©3019q3 WFOH Y % Xed (Xed) sadijjidpo sajaddiq
$9°0 CL6TO ol 14! €L°0 0€LE0 Ll Ic edasewr Yoy sisuawv.ifp sajpddliq
LSO SLIY'0 6 6 €10 LSTT0 € € el ureld (xed) p4nauopd vuwa.dA]30s1q
L9'1 89650 N4 oy 001 88750 81 143 equieSuQu QLAY SUIISIIND]S PUUWIDISOYII(T
290 €66S°1 € € o3ugpu "YOINH X0 O1I0IJ SNAPUnI1|O U0JOL)
LEO SEEY0 S S 81°0 €519°0 1 I ey YOINH XO QML SIpUn.L3 DYopLIg
£€9°0 £70€°0 ol €l 290 €0 Sl L1 end e of ‘[0L X2 KQN'H wnsouaa puisapijuy

SIVIINA (J919s10D) snzjofirisoddo snjopppy 10
900 LT00 I I cpunm e of WOH'S % Xed ((qIueg) pLopfixv] vauioyd]y
AVADVIEIOHdNH
o w ) ()

\A/M:m” Wmv ns L @*M/\MW m*m«m 1S o PHL 9B JBINOBUID A _*mo_oomm pue Ajuef

syoasuel] odoer

s100suel] A3e[[IA




Hirokazu YASUOKA

112

110 65900 4 4 600 80%0°0 C € o3uoq “ds 10 “piipy 2 Hr2DULd XAI0|ABUY
(43! S9sy'C [44 €C 66°0 SYov1 81 0T eguck PIIM o Htovudd xdpo0lSuy
deaploqe HVHIVEVA
90 96€T°0 4 ¥ o1°lL LTIT'E 0l (U eyed pjpuioun “1eA suieH (HOYDIN) DIDULOUD DIMUDUISSI |
96°S €8L8°9 €9 Y01 €6'S £9¢8°8 98 241 gAuSzurw SULIRH 1YUdz Snaojydopo.10og
91°0 96050 1 I cpucsu  SWLRH puUDILYD DIUUDUISSD ] 10 19])1g (SWIRH) D]jdydAxo viioLIg
00 L800°0 I 1 eyedoy “ds uoydiso1Svjq
% 1eadde 1ou prp 0q3u SULIRH (SULIRH) NUUDULISSD] DUSD]2AYIDJ
LSO 1L¥9°0 L 6 S0} TL66°0 9 9 cpues pIeuo9 ‘[ (Swuey) wniyjunida) uospuapoIun.iqoy
1k Teadde jou prp BqUIdQ PIeuodT [ (PIIM o) 1244dMaP UOLPUIPOIAIG]IL)
0S50 06780 S S 09°0 €T9L'1 S S ppuequI ueualg (11104 2 ‘[[IND) Suajoaavns winajydoayidig
601 LT19°0 61 61 S1°0 900 ¥ ¥ s3udquI suuey wnpdyddyond wnyviq
110 SS¥0°0 4 4 S0°0 9650°0 I I 3quicyou 10RAAS  wnsja0xa wnivicy
x Seadde jou pip 1Iqu SULIRE] Wnd.Ap20.10DU WNLIDIA(]
 eoddeou pip 13qu PIIM o (d11d1d) 12uIDpy DYIPIUD
SO0 09100 1 I 800  TOY0O0 T [4 equImpuou SWieH upav.iqgpjiu n.aafivdo)
S0°0 ¥L10°0 I I S1o €0v0°0 14 ¥ RIS, AN Huupwl vISSV)
9¢'1 68¢€0°1 81 LT 0€°0 ELYTO L L ojodod ‘Aneaq ' vjjdydoovut vyjouoyuy
S6°0 €01€C S S 91'0  T6LOO ¥ ¥ eguey swaey saprod.ipoo.aid spuiyduty
(40! SLY8°0 e oy 65°0 IYSL0 1T €l wm SuLeH 1qojdyond ' 10 swiey sisuapuidiq vijazfy
€10 STLTO I I 700 Crioo I 1 vqSefew swiey sisuapuidiq y 10 SWIRH 1]jaq vijazfy
seaprorurdiesse) FVAIVAVA

Xed 1pnvis ‘1) 10 UPULYT 2 "AIqny psopnipd 1) 10
850  TTK6'0 € 01 0S'1 6v10°€ 1T ¥ 15u9s BIy NN s1sudauins vovdp)
1s0 ev9T0 €l €l 3uglu “WFOH " % Xed ([[red) uowaisoudpip wnipiy.10.4
SO0 L8000 I I 910 09110 ¢ 14 B2l 1ossH (ISYo0H) poudija sisdopy.aiyg
6L°0 £780°C 8 6 ¢q¢3 [9399H X0 duaLd ([[1eg]) H10]apnaY UOLPUIPOUIIRY

o w o wr

\A/wmv_ AM\mv ns L @*.M/\M— m“m«mv 1S o P OWEBL IB[NOBUID A _*moﬂuumm pue Ajwe

syoasuel], odorer

sjoosuel], 9Fe[[IA




113

The Variety of Forest Vegetations in Southeastern Cameroon

€0  S€€T0 S S 0T 9TTeT €l 1 oked "IQPIUN DS[29x2 DISuad]
01 88€6°0 0T LT 00pu / B3[3W y3o1], ('[3ug) sua2s20nI3 DISIPLOGSI
AVADVIONIAYI
L90  €¥0S0 O 1 €9C  Sisge 9 29 equisu IQPIUN snjjdydopida) xp.idisofy
AVIDOVNH
6S°0 61780 L L 19°0 I¥SL°0 4! €l greqouwt 81D Loyuaz syoqorydo
LO0 0800 1 1 rrroquin “ds ngooup
110 €1¥0°0 4 4 ¥0°0 6010°0 I 1 9[eduek “youed (‘Aneaq “d) ponvj3 Q10 "AIQ HUUDUL DGOIUQ)
060  ST0€0 €I 4 €60 6L610 L 01 ¢ceqs ‘Youed (‘Aneaq ") ponvjs ngodUQ
91°0 w600 14 14 1quiedow PIIM 2 112498 Stdajdsnq
AVIDVILINODVIA
(430 P80 S 9 y1°0 6€ST°0 € € egel ‘qne], ("uuoy 2 "Yorwnyos) v.oydp.ja) vinajdp.aja ]
7o 996T°0 I I Qpuo3Qg SULIRH (SWRH) 28ppyuip piziqry
(! 1443 X 6 01 nguny ueudrg (;J MOOH) wnuvdLfp win.ysviuapvidid
96T  LOVYL €€ S¢ eyerequ quag vjjdydoaovut vayaIIvIUY
9’1 L8TY'E [ 91 ewIn[og SULIRH SISU2UNGDS SNOSIPOIIIA)
980 Lo Sl 81 174\ 61S1°0 9 9 oyepued SuLeH 123vpyutp Xdpoodin)
SO0 LIIOO I I 600 19L00 € 4 Bpuc| uag (LRd % [[IND) vaurdn.Liaf viziqy
0Tl €CC8'C L L L0 8¢S1'C S 9 'ES /BqUIRq WSIM M (YdRWNydS) pijofiyiunipy viziqry
oro 02200 T T eeeq SULIRH po1dS142.1G DIOVIY
QBIPIOSOWIN HVADVEVA
LY0 SYPT 0 S 6 6S°0 0L08°0 11 71 3[33u ‘qne], 11xnpdos snd.in20.421J
N0 8TPE0 1 1 1Keqow UIMNOJN (SWIRH) pv)2 S1SdodLIdg
STo 910T°0 4 14 peye o ody ¢ ds vy
€ro £090°0 T € cquc3uow ody 1 "ds vy
0T°0 09€0°0 ¥ 14 epupsu SR bup3puvs vUId|IIN
s Avadde jou pip 3mes swey sdigoqoida) viydng

) w ) (L)
\A/Momv_ m\mv ns L @*M/\”mv_ m*wm 1S o P #OUWEBL IR[NOBUID A _*moﬁuoam pue Ajue

syoasuel], odofer

$100sueI], 9Se[[IA




Hirokazu YASUOKA

114

900 6£50°0 I I 8%°0 8TTE0 11 €1 rquIRqesu SWIeH $ap101]1HoL1) DOAOT

SLO 9851 9 L SS'l y0ST'1 (23 184 oquiofu ‘yony 2 onJeids 1uosduoy) va.ivnoy

91’0 6L90°0 € € LO0  TLST'O I I eAugqu 189[[od ((AYD V) Iv4pad pauvng

# deadde jou pip o[nyog ongeidg (endeidg 2 ame(q) ajun vuSv.aydopuviugy

Il 0€90°C Ll 81 L9'1 [924%% L1 61 0K0q onSeidg (enSexds) wnoripuno> pw3v.iydopuviusgy

710 G8€1°0 T 4 810 19L1°0 4 4 e3ueey swiIey 12j]0pund pwdv.aydospuviusg

# Avddde jou pip ey 0a D (MPA) asuajoSuv vuSv.iydo.puvyug

SO0 TLIO0 1 I 860 L6ITO 6 0T ofo3 “ds pdvav)

AVADVITIN

S0°0 ¥800°0 I I 60°0 9620°0 [4 € opuQqu ody ds souysLuyg

L0°0 €L10°0 z 4 nynq ody assng 2 31D vunouoyduind souy>Lng

AVADVINVOOT

90°0 €050°0 1 1 3wed cg cyody "AI[Q pIvo1ds DIUOSNE]

AVADVNIT

0¥°0 0s¥T0 0l 01 Q325 B QyeSQUL ‘1Suq wpnois sdigoqopiday

AVAIVAILOFOdIdAT

9T°0 €1ss0 [ [ 9’1 1210°€ 1T (44 cscq uaqr] (‘Aneaq ") Snd.p20.000u SNYIUDISIId]

AVADVAIHLADAT

6L°0 6SI1L°0 1! 4! IS0 69L9°0 ol 01 Qseeqow NOZO[IAN Y % SUKQOY 1SIn0] Dipa1YdS|Iog

AVIDVINVT

LLO 91180 01 4! 6C°0 9STT0 L L qunyiy 4osz101y (] NOOH) snuvdrifp snusod0jjAy g

AVADVHINVNOXI

¥0°0 SI10°0 1 1 npuoq y3a1L xo amdtg vyjdydo.onw vxopauinyy

LT'1 86561 1! 4! 89°0 TO6L'1 L L 109 [Bug X0 ARl SISUIUOGT DXOPIUID]Y

1k JTeadde jou pip J[quuIOY IQPIUAL NGO D1SUlAL]

01’0 9T€00 ¢ 4 0L0  6VL9T 8 6 BIces ‘[Sug ([8ug) viofipun.s viSuiaL]

50 8618°0 9 9 LT 990T°¢ 9T 6C ped “Ireq (10Y,0 X0 AUWODIT-AIQNY) SI1SUUOGDS DISUlAL]
0 w ) (L)

\A/Mvmv_ N\mv ns L @*M/\”mv— W*M\m 1S o P OUWEBL IR[NOBUID A . 4S9100dg pue Ajrwe |

syoasuel], odorer

sj00osuel], 9Fe[[IA




115

The Variety of Forest Vegetations in Southeastern Cameroon

LT0 LLSTO 14 14 61°0 6670 4 4 C[csog 2131 (eny) 2403 payo3uQ 10 "Al[Q Pap101di0Isqns Xvj0)
o 1010q 205 9q3uaq3u BU BqUIQ[OW ‘WS viofiaind viiISIE
AVADVIVIO
8T0  9¥STO ¢ 9 o3u e o] "Y3aLL, (3 NooH) autffv wnjdydopgpiyy
1€0 YLESO € € 103uzquis[ow “IQPIIAL 29 S[1D) UOpUIPOINI DUYI()
L80 v6T'T 3 ¥ Q10Su ‘mIoen D X0 syueq vivpp vaiydoy
AVADVNHDO
01’0 LSTOO T 4 o I€VT T 4 15089, angexdg upuvjmo.r wnisizag
AVADVLIAN
LT°0 6£€T0 4 4 Ll €09¢'1 6¢€ 94 vugrew ‘QIRA\ SISUDUNIUIDY DIPNDIS
0T0 L8TE0 4 4 LL1 9SI¥'T 1€ 6€ 33U3R, ‘qrep\ (‘M[9AN) SisuajoSun sniypunudlg
861 6LT9'1 184 ¢S oyoAequiequu ‘qIep 1ssnad uodin20j20)
AVADVIILLSTIAIN
61°0 98960 0l Il 18ugod 'D[ 2SUdLIWISPIVPOUL WN1SIdoJLL]
S0°0 0L10°0 I I ST0 Y9LT°0 9 9 esnd 089 PUILLD DINAL]
SE0 89900 L L 890  S89T0 Tl ST npunpu S10g *0D ([8uy) sisuavquivsn snjqa.ig
050 10LS5°0 9 8 0t°0 €81¢€°0 6 0l e1R3U "ANRag “J SN2.L0GID SNyIUDLIAHY
80 A4S 7! 01 1 Qquuoy 1g Y sep1o1do.rad pSuvsnpy
0170 9ICl'l I I cro 68L0°0 € € 13ugg 310g D' (MPAN) Psjaoxa DI
o 1eadde jou pip BMBAY, YSSI0 NS SNl
¥0°0 12100 I I c3ucky, ‘quep\ 11ssnaad snot]
L% 1eadde jou prp c3ucq 310g *D'D (b)) 114nariday ~dsqns )SYoOY S1suappIDU SNI1]
S00 L910°0 I I quiasuy| OY[BII] X3 "M[OAN\ OSNINUW Sno1J
AVIDVIOIN

+ Teadde jou pip purese 1391104 (* FO R CI L) SRUDILLD SNYIUDID.LIN,
L s 12d (Dd D PA) Yo sny, I
860  90€8°0 ¥l L1 PI'T 69060 ST 6T e3ueqs gu oquuiews SULIRH J1UUDUISSD] DIIYILL]
LO'T LL9E0 81 €C €T SLT9'1 8 19 oquutAew MO Suaosaqnd ([ 10 9P[IA 9P “[[ DL2YIOYIIULO DIJIYILL]

w o (L)
G & ns  pur o) ¢ NS Pl

Ald vd Ald 4 VE +OUIEU TB[NOBUIO A (59102dS pue Ajrue,{

syoasuel], odofer

$100sueI], 9Se[[IA




Hirokazu YASUOKA

116

0z'0 YLY0'0 14 14 €0 1L21°0 6 6 opuru 91AoH x2 yoo[ng (U0 ‘D) PIDUIUNID DIIDINSSOI
L readde jou pip oJuedug| Suoq "I'A ('DQ) vsopndus vdo.a).y
€C0 €6LT0 € € 91'0 7860°0 14 14 Bjow wnyRS Y s404yond diyjuvudio)
o M0[9q 998 Ip BU BQUIQIQU Apue (DQ) polfidiuas vipy
AVIADVIANT
Seo LL890 € € pUIOg "[8ug (a1101g) puvauiv]y sixddouy
AVIDVIOHJOZIHY
90°0 7820°0 I I 11°0 YILTO (4 4 cpucy ‘[Sug nupwa sisdosavpy
8¢°0 S981°0 S 6 80°0 £€290°0 4 4 oquuodew oK puINsy, “ds 710§ OO 1uupwi SnosIpoISHY
171 09¢t°0 9T 13 8¢'1 12150 143 (U4 runsg, 3 D[00H 11uubuL SosipoIsvy
AVIDOVNINVHY
1€°0 €CLT0 L L dqurequ uo( ‘D van] pIgojod.in))
AVADVIVDATOd
SI'0 TILO0 [ [3 o 3quugfuewr ‘Uuoy ], % "yoewnyos asuaouind odig
AVADVIAdId
0¥°0 ¥4 4N0) L 8 0¥'0 £v8C°0 8 cl oquiged ISR\ DSOJNSY DLLIDG
AVIDVIOTAISSVd
0°0 96€0°0 1 1 gk o3 ‘ANRdY " WINAGDIOPUDI SHUDPUDJ
AVADVNVANVI
¥8°0 068°0 Il €l 16°0 LLTT'1 L1 6l euey QLI PS02]0 PpUPJ
7o 1LS00 9 9 did PIBUOT *[ DUDADIY SIUISIPOUIIIY
AVADVANVd
11°0 69€0°0 4 T dquiojoSu ‘AU Y D2.40GAD DA2GAYIS
AVIDIVATO
L9°0 Y0L6°0 L 6 SLO 6678’1 6 6 03[1S0g "18ug vapun.12) s1doisoquio.g
(7! YILO'T 6C 0€ 10°1 8C0¢'1 61 [44 oguoquiog ‘AO ppnysnd pisoquioaig
cro 9080°0 ¢ ¢ cpurd ‘J MOOH p1jofipun.sd pisoquioag

) @ ns  pul %) @ #0S @ PUl
AId vd g AId #ved OWEBL IB[NOBUID A _*muﬂooam pue Ajue

syoasuel], odorer

sj00sueI], 9Fe[[IA




117

Southeastern Cameroon

ions in

The Variety of Forest Vegetat

90°0 ¥701°0 I I puiel ‘[Sug xo aud1g auttofiunid wnjjlydosdiy)y

(4! 08SL'C 81 61 Lo LT89'1 6 6 nquigq PIIA o wnupipinoov] wnjjdydosdiy)y

LT0 63811°0 S S 16°0 9L09°0 0T ST 33ucpuowr neny T ((189[]0d 29 "AIqNY) asugoyoynoq winjdydosdiy)

LT'0  9¢8€0 I I $9°0 61851 L 6 g% 010 sutey (tuyseg]) vutiadsorda) varna.g

00 vC10°0 1 1 Qgew QLIdl] PULIDASIXO] D]]oUOIIIDG

AVADV.LOJVS

8C°0 LLTT'0 S S €0 SOIT°0 9 9 equiq "YOUR[J Sopro1undnd Snosipolund T

€0 €v91°0 8 6 eseSuour “ds snyquv.pdy?y 10 "ds wnjaodo1ig “ds vijjoquiaq

L0°0 $920°0 4 4 ensagu Keoy| (J 10eg) 1110qI01 Snyjun.idy)

¥0°0 100°0 I 1 110quIox0) [e1Z[e(T 29 "YOINH XJ J IoNeq Snaovjo1ao.p Snyjun.aAy)

110 €981°1 I I 800  0S€00 T 4 001 ds snypup.dyD) 10 N[peY (WISIH) 1ydsmjom p1ys1 g

AVADVANIAVS

00 1910°0 1 1 epug) MIQMID *D"D'D 1s1no] stida g

610  LTSI'O € € 870  S09v0 S S 03uQ[0g “dds wnjdxoyuny

AVIADVLINA

¥0°0 #800°0 I I 03010303 sweH (‘winyos ) wnofiudvur uojlydoruunumydg

,x deadde jou prp 3scwt ‘80qod 1umsaqod snjpydos02.ns

S00 L6100 I 1 L0°0 91700 4 4 9[oq © 1doy 7 “ds vruuvunyoy

08°0 L66€°0 0T ¥4 (2 UGN [ “ds viuuvuyroy

0L0 SLOEO 1T Sl 1qrqlq “ds ppaavg

(45! 9¢€6°0 1T €T 7l 17L9°1 (44 9T gsesem 1o X0 a1dld (‘WNYoS ) SPL200.400Ul DIDISAUISNDF

01°0 9810°0 4 [4 ¥0°0 €010°0 I 1 110q0} a[[1og X AL ("WNydS ) aquiyol vyvisuisng

(AVAOVIGIOHdNA) "ds vdyoqosavpy 10

S80  TLLEO 11 1T 800  ¥8T00 T 4 33q3u “ds prioysdsg 1o “ds vypuviprinpg

S0°0 01100 I I e3urfuoq owarg (‘quag) Suaqn.L DYIUDIPLINDJ

¥0°0 9L10°0 I I 1[0 & 3scu LRI (pueIn( "L % "PIIM o) Hyoriapip ajonoN

80°0 L8Y0°0 I T cqcs azuny (-DA) psopndys pud3v.aip
Co ey o #NS  Pul

AId vd o+ AIH Ve #OUWEBL IB[NOBUID A M*mo_ouam pue Ajue

syoasuel], odofer

sjoosuel], 9Fe[[IA




Hirokazu YASUOKA

118

1€°0 17890 4 4 9L’0 LTL60 ST 91 333y QIpuUSY 1UUDUISS2] S13]20)
010 +920°0 T 4 039S & oquiosu “ds s1172) 10 "|Sug npav.qpiw $11120)
00°¢ LS66°S €C 9T (4! £58Y°C Ic 1c aquiosu ‘[Sug upavqpiut s1j2)
88'C 66£6'¢ €¢ 8¢ S6'0 71670 1T [44 RIeey [8ug uoLEpLY-fjopp s112)
AVADVIN'IN
6L°0 L68Y°0 €l 4! 81°0 6¥LY'0 4 [4 °0a, ISBIN D2ID1I0D DINDLD
8C0 L£60°0 14 L eyepu ‘yoeuoN (‘Suardg) sia.q vavydiyn
LS'T 66TS'¢ 6T 143 660 YT 11 Cl ewnnsu ‘boog vd.voo.ovw vidsogng
1ec 191¢€°1 8¢ 34 65°0 896¢€°0 4! SI equuer| joLng % “IGPIA (Joring % “IGPIN) SAuvjyd0sduyd visivdsa
AVADVITIL
9¢'1 £€906'% I I cpeqs wWnYdS™Y U0]AX0.2]08 U0I1Y20]dLL]
€0 LSTY'0 [4 [4 970 9510 9 9 010994 ‘[PUIT DYIuDIDID.A] DINILDIS
v00  ¥TP00 1 [ eAgmepw ‘PIIM oQ 1120nbaq 103121
€L°0 §9¢T0 €l Sl 140 96C1°0 I 11 nngues MM S171qD102ds Snqojo1d0)
$9°0 061L°0 6 6 S0 8Y9€°0 €l 4! 3Y3[3Y3 9I[eH’N Xd uoande) (‘Ady)) y) puafitaandod piuop.io3osap
L1°0 96€T°0 4 T eluequigqewt ‘AU 'V (CAQYD) V) DuISS1p DIUOSUDIA
6€0 19LS°0 14 S S8°0 9TLET 8 8 0£0q39, "AQYD) 'Y X0 o1o1d (1ISe]N) wnSuojqo pulo.qLig
o readde jou pip cey3w ‘wnyos Y pv.43so.4 vjo)
(U3 0csee 34 6S L0 1€68°0 4! Ll ovodod wnydg I pyLIv] jo)
S0'0 LETO0 I I €10 £€901°0 € € eueg [OH X NuI0) 1d4vj1q D]O)
LO0  80LO0 [ I 0[03 [)09H Xd nu10)) 14v]pq bjo)
98°0 €0¢S0 €l Ll 101 YLS90 0T 1€ 31 ‘[pud 2 Woyds ("Anedq "d) pIvuIUnID bjo)
AVIIVITADAALS
09°0 908¢°0 SI SI d[ojiweq / eqny "[Sug saprod.inoojpyduio uowa1sousapLLy
610  10L¥0 I I 91’0  16L00 ¥ 14 Afafewr uyoey LESUIUD DLIDINOJ
90°0 152070 I I gk eAuoy yaeq (‘A ) DuwISSYIY DLIINOJ
€ro wTwTo 4 4 equi ‘Anedq *J wn.iad0.4d wndinoojpydui)
96°0 116€°1 8 91 80°0 8€¥0°0 4 [4 elugSuou [SWOHH'[ (U0( "D % QUIQES) DIPAOGO DADY[IUD
Co ey o A0S Pul
AId vd o+ AId Ve OUWEBL IB[NOBUID A ﬁ*mo_oumm pue Ajwe

syoosuea], odorer

sj0osuel], 9Fe[[IA




119

Southeastern Cameroon

1018 1In

The Variety of Forest Vegetat

"popI0ax d10M syue[d Ay} UGYM IOYINE DY) A PZIUFO0D JOU SeAr SA102dS OM) DY) UGIMIO] AIUAIIC

"90UDIQJAI SE SOWIRU LB SUISN ‘(§86 ) UOSSLIE WOIJ PAUILIQO IOM SOWEU OIUILOS IDY L, 'UO0IIWEY) JO WNLILGIOH [EUONIEN U} J& SUSWIOdS [2GIOT ()M PILIUSPT JOU dIOM S0109ds S .y

“gare Apnis oy) ur paAIdsqo A[qeou a1om Inq ‘spoasue) dyy ut seadde jou prp saroads Aoy«

$100SURI], OFR[[IA OU3 I0J £8/ ] SEM UDIUM ‘SIOULINIO0 JO JoqUINU 810} ) £q PAPIAIP PaLIN0O0 sa199ds & yorym uo syrun Surjdures Jo zequinu) Kouonboly aanepar ‘(sjoasuer], odofer oy 103 £8GT pue
s)09suel], 9Se[[IA U} JOJ G SeM YIIYM ‘S[ENPIAIPUI JO JOqUINU [B10) oY) Aq POPIAIP sA10ads JO S[enpIAIpUI JO Joquinu) A}ISUSp dAIR[I JO dFBIOAR a1 ‘AnjeA doueniodw] [150]097 01 SI9Ja1 AT o

*S21930s AU} JO (JYBIAY 15821 18) BAIE [ESBQ [BIOL (4

“SIUN SUIjdwes (9] JO [E10} € JO INO “PALNII0 SIIDAAS B YOIYM UO (W $T AQ W O] ) SHUN SUIAWIES JO JOQUINN ,

*9INJR[OUIWIOU JB[NOBUIIA ) Ul PAJUNOD ST S[ENPIAIPUL JO JOQUINN

*(8861) UOSSLIE PUE (6L61) JA1SINOE %9 UOSSLIF WO1) PIUTEIQO L SOUIEU IB[NIBUIIA JO S[OGUIAS d1IOUOYL

‘K10juaAur oy 103 pakordwo Ajurewnid sem (L661-1661) J0IS 29 Uniqe  £q UOLIDILID ATOJBOIJISSE[O O], *

*(JyS19Y ISBAIq JB IJOWRIP) YqP WD

(0] =< S1O9SUEL) ASOY} UO SBUBI| PUE S [[& PILIOJUIAUL Joyjne oy, "K[oA10adsal ‘s)oasuen adojef 018}09Y-dUO INOJ PUE S$}00SULI} OFL[[IA 2IBIOY-OUO INOJ JO A)eSo1FTe dY) WO UMEIP IE BIe(] DION

00001  #0T1°801 89TI L8ST 00001  8ISTLET L8LI ¥S1T [L2TA )
S0'0  6L00°0 I I o3u eu QAR L peynuapIun
S00 L8000 I I ¢ ody 9 paynuaprun
SO0 88100 [ I Fwoyoyok G paynuaprun
900 €6£0°0 1 1 o3u eu esnd  poynuepIun
S0 ¢8I0 [ 4 Ipusw € paynuaprun
9ro  719¢0 1 I ©3ueqsd T poynuopiun

v00 00100 1 I ody eu e8n3 [ paynuoprun
(AVHAOVIVI0) ‘WS vyofiaind vidisiopf

T ELILO0 ST i€ eQUIQIQW .
(vaovIdNy) Apued (DQ) rHojfidiuad vipty
810 L6£00 € 14 110 €8200 ¢ € 1puIsu azyuny| (‘AI[Q) HYISHMIIM Da.LoULY
6£0  0L910 S 01 vI'l €5TS0 ST 93 cBucqurefues ddiy) xo puenbrey (B "H'D) Pi0fi5u0jqo va.oury
AVADVIOIA
S¥°0 798T0 L 6 6€0 £6ve0 6 6 nynd 19OMS DUDIUOP Xl
AVIADVNIAGIIA
110 ¥6€0°0 [ 4 3]3q JIQPIUAL ((yoIy) s1pun.s vajaidojopy

0 (W) 0 ()
4) ¢ ns  pul ) ¢ A0S Pul

Ald vd Al xVE #OWEU JB[NORUID A (xSe10adg pue Ajrwe g

syoasuel], adofer

s)00sue1], 9e[IA







