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Summary 
 
One of the major unresolved issues in the ongoing gorilla reintroduction programme to the 
south-west Lefini Reserve, Congo, is that of the management of adult males once they 
become solitary. A potential solution to this issue is the artificial manipulation of the sex ratio 
of the released animals by returning adult males to captivity or semi-captivity, either 
temporarily or permanently. Therefore a forested island was formed at the southern limit of 
the reintroduction site, by connecting an ox-bow lake to the current course of the Louna river, 
to provide a natural habitat for one or more solitary male gorillas.  
 
During a botanical survey from 12 to 17 July, 175 plant species were recorded on the island, 
from 61 families. Ten families accounted for 50% of the species, the most species-rich family 
being the Rubiaceae with 21. The 24.2 ha island was found to be principally swamp forest 
(22.5 ha), including patches of fairly deep water. Most of the swamp forest was dominated by 
Raphia vinifera palms, with some dominated by Cathormion obliquifoliolatum (Mimosaceae), 
and an understory dominated by Sarcophrynium schweinfurthianum (Marantaceae). Only two 
small areas of terra firma were present, totalling approximately 1.7 ha. The larger of these 
areas (1.5 ha) supported Piptadeniastrum africanum forest, with an understory dominated by 
Palisota spp. (Commelinaceae), and the smaller (0.2 ha) supported Hyparrhenia diplandra 
savanna. The island was surrounded by a strip of river-side vegetation of varying widths, 
dominated by Aframomum giganteum (Zingiberaceae). Small patches of herbaceous 
vegetation had established beside the island, and in the shallower areas of the old oxbow, 
which were categorised in 5 groups based on the dominant species: Echinochloa stagnina, 
Stipularia africana, Cyperus nudicaulis, Cyrtosperma senegalensis and Eleocharis dulcis.  
 
The island contains over 60 species of gorilla food sources, including approximately 6,500 
Raphia palms >10 cm dbh, 1,500,000 Marantaceae stems, and 600,000 stems of  other 
families of terrestrial herbaceous vegetation (THV), plus areas of Cyperaceae and Poaceae 
around the island border.  Therefore it appears to support an abundance of vegetative food 
sources. In contrast, there appears to be fewer seasonal fruit sources present on the island. At 
least 31 species on the island have been shown to be utilised by released gorillas as fruit 
sources, but many appear to be rare. Of the common tree species, the one likely to provide the 
highest abundance of important seasonal fruits is Sorindeia juglandifolia (Anacardiaceae), 
with an estimated 700 stems >10 cm dbh across the island. 
 
Therefore, we recommend that additional fruits be provided to any gorillas released on the 
island. Should the first release prove successful, the capacity of the island to support further 
adult males needs to be considered. The ability of the forest to withstand high feeding and 
nesting pressure, and of key food sources such as Marantaceae and Zingiberaceae to 
regenerate, is unclear. A further consideration is that of the social dynamics within the group 
of adult males. The limited distribution of terra firma may lead to situations of conflict over 
certain resources concentrated in this area, and perhaps particularly during periods of high 
water. 
 
While several issues remain unresolved, this study has demonstrated that the Abio island 
supports a high floral diversity, and a relatively large variety of gorilla food sources, some at 
high densities. With appropriate supplementary feeding, this island may finally provide the 
natural, semi-captive environment that has long been desired for the rehabilitated adult male 
gorillas temporarily or permanently unsuitable for reintroduction to the Lefini Reserve. 
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1. Introduction 
 
One of the major unresolved issues in the ongoing gorilla reintroduction programme to the 
south-west Lefini Reserve is that of the management of adult males once they become solitary 
(King et al. 2005). A potential solution to this issue is the artificial manipulation of the sex 
ratio of the released animals by returning adult males to captivity or semi-captivity, either 
temporarily or permanently (King et al. 2006). The use of islands has often been proposed to 
provide semi-captive situations in natural habitat, but no appropriate sites have been found. 
Therefore, a project to create an island at the southern limit of the reintroduction site was 
initiated in late 2005 primarily as a response to the aggressive behaviour exhibited by the 
solitary male Bangha towards the group Djeke, and to facilitate the proposed integration of 
three juvenile females to this group (King et al. 2006). Should the island prove successful 
with Bangha, the addition of further adult males may be considered (Mathot et al. 2006).  
 

The island was 
‘created’ by rejoining 
an ox-bow lake to the 
current course of the 
Louna river, just south 
of the forest of Abio in 
the south-west Lefini 
Reserve (fig 1). The 
island in fact consists 
of two parts, one 
representing the 
former right bank of 
the Louna, the other 
the former left bank. 
The two parts were 
joined when the Louna 
eroded through a 
severe meander, 
redirecting the river 

directly through what was originally a narrow terra firma strip on the right bank (fig 2). The 
former Louna silted up, particularly at the upstream end, allowing vegetation to take hold and 
bridge the gap between the island created naturally and the original left bank of the Louna (fig 
3). The downstream end of the oxbow also silted up, but apparently more slowly.  

Fig 1. Location of Abio island in the south-west Lefini Reserve, Congo 

 
Initial investigations suggested that the downstream end of the oxbow could be dredged out 
without machinery, but that the upstream end had become a relatively long and impenetrable 
thicket. However, the oxbow doubled-back on the Louna, at one point separated from it by 
just ten metres or so of terra firma savanna. This appeared the ideal location to join the river 
to the ox-bow, and had the added advantage of adding a significant amount of the left bank 
forest to the original island created from the original right bank, almost doubling the size of 
the proposed island (fig 2d). 
 
Work began in September 2005, with a team of local villagers digging through the 
Aframomum swamp that had established at the downstream end of the oxbow. This initial 
phase was relatively quickly realised, and the work on digging through the high savanna 
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tongue at the upstream end began. This took a team of eight people six months, until finally 
the Louna breached the retaining sand banks in March 2006 (fig 4).  

 

 
 
Fig 3. The former river bed at it’s upstream 
limit (a: July 2006, b & c: April 2006.) 

Fig 2. Evolution of Abio island: a) originally two 
severe meanders in Louna river; b) river erodes 
through one meander to create island from 
original right bank; c) vegetation invades former 
river to create ox-bow lake; d) ox-bow manually 
joined to current river to create new island 
including both banks of original river. 

a b

c

 

a b

c d

 
 
 

-

 

Fig 4. The creation of Abio island : a) dredging the downstream end of the ox
bow, Sept 2005 ; b & c) digging through the southern savanna tongue, Oct & 
Nov 2005; d) the river finally breaches the retaining sandbanks, Mar 2006. 
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Having successfully ‘created’ the island, and prior to the release of any gorillas to the island, 
this botanical analysis was designed to a) identify the floral composition of the island, and b) 
to determine the density of gorilla food items on the island. Several outputs from the study 
were planned, including: 
 
 A digital map of the island including trails, distinct habitat types, notable gorilla food 

sources; 
 A list of floral species identified on the island, with notes on apparent abundance; 
 A quantitative description of forest structure; 
 A quantitative analysis of the tree species on the island, with specific reference to 

species known to be part of gorilla diets in the Lesio-Louna and elsewhere in western-
central Africa; 

 A quantitative analysis of the occurrence of selected species of key-stone plants in 
gorilla diet, known as terrestrial herbaceous vegetation, which have been shown to 
determine gorilla densities in the wild; 

 A collection of digital photos of species identified as a pilot project for a digital photo 
identification guide to the flora of the Lesio-Louna and Lefini Reserves. 

 
2. Study site 
 
The island is located on the Louna river (3.12°S, 15.52°E), in the south west sector of the 
Lefini Reserve, Congo (fig 1). The Lefini Reserve, and the adjacent Lesio-Louna Reserve, are 
situated 140 km north of Brazzaville on the Bateke Plateaux (see Makany 1976). The 
vegetation of the two reserves has been described by Moutsamboté (1994, 1998) and 
Koubouana (1998).  
 
3. Methods 
 
The study was designed based primarily on methodologies used elsewhere in western central 
Africa for botanical surveys of particular relevance to ape distributions and densities (White 
& Edwards 2000, King 2006). The limited time available, just six days (12 to 17 July  2006) 
had to be well utilised to provide the outputs planned.  
 
The first and last days were devoted to the qualitative survey. This concentrated on making a 
comprehensive species list of the island, by walking the trails already cut and by touring the 
island by boat. Particular attention was made to a subjective assessment of relative abundance 
of fruit species unlikely to be well-represented in the quantitative surveys, for example some 
vines (Landolphia spp. especially). During this qualitative assessment, digital photos were 
taken of as many species as possible, and trails and major habitats were mapped using a GPS. 
 
The remaining four days were devoted to the quantitative survey, which included three major 
components, one concentrating on woody species over 10 cm dbh (diameter at breast height), 
another on terrestrial herbaceous vegetation (THV), and the third on forest structure. 
 
Woody species >10 cm dbh were recorded in plots of 50x10m (500 m²), each individual being 
measured (circumference at 1m30 from the ground (cbh) for later conversion to dbh) and, 
where possible, identified. These plots were located randomly on the island using a random-
number generator referring to a numbered grid overlayed across the island. The two ‘halves’ 
of the island were well represented in the sample. The starting point of each plot was located 
using a GPS. The plots were determined using a central 50 m tape layed along a north-south 

  3 



Nsongola, Okandza & King 2006. Botanical analysis of Abio island 

axis, and stems within 5m either side were recorded. Distance along the centre line was 
recorded in 10m sections, for potential comparison with plots of different sizes. Care was 
taken to reduce error due to edge-effects (White & Edwards 2000), with the centre of each 
stem having to be within the plot to be recorded.  
 
For the terrestrial herbaceous vegetation, ten 1 m² quadrats were located within each 500 m² 
plot described above, at 5 m intervals, positioned 2 m west of the centre-line to avoid machete 
damage. Four pre-cut wooden sticks were used to form the 1m x 1m quadrats. In each 
quadrat, all individuals of Marantaceae, Zingiberaceae, Commelinaceae, Arecaceae (palms), 
Dioscoreaceae, and Araceae were counted and identified. Species of Poaceae and Cyperaceae 
were assessed by percentage cover in each 1m² quadrat. Woody species <10 cm dbh were also 
recorded.  
 
For both woody species > 10 cm dbh and THV, species-area and species-specific mean 
density-area curves were plotted to determine if the sample sizes were adequate. 
 
Habitat and forest structure variables were recorded at the corner of each 1 m² quadrat. Each 
quadrat was attributed one of three habitat classes: terra firma, swamp, or flooded. Canopy 
height was calculated using a range-finder. Canopy cover was assessed for three height-
classes: 0-2 m (whether or not vegetation touched a 2m stick placed vertically at the corner of 
the quadrat), 2-10 m and 10+ m (presence or absence of vegetation within those height classes 
directly above the 2 m stick). 
 
Identifications were made through personal experience, with the help of Dhetchuvi & 
Diafouka (1993), Letouzey (1982, 1983) and White & Abernethy (1997). Nomenclature 
generally follows Sita & Moutsamboté (1988). 
 
4. Results 
 
4.1 Qualitative survey 
 
175 species were recorded on the island, from 61 families. Ten families accounted for 50% of 
the species, the most species-rich family being the Rubiaceae with 21 (12%) (Table 1). Most 
species were identified to species level, some others to genus, and the rest to family 
(Appendix 1). 
 

Table 1: Of 61 families represented, the ten dominant families by number of species recorded on the 
island. 

Family Number of species % Cum % 
Rubiaceae 21 12.0 12.0 
Euphorbiaceae 12 6.9 18.9 
Poaceae 10 5.7 24.6 
Cyperaceae 8 4.6 29.1 
Apocynaceae 7 4.0 33.1 
Arecaceae (Palmae) 7 4.0 37.1 
Annonaceae 7 4.0 41.1 
Connaraceae 6 3.4 44.6 
Mimosaceae 5 2.9 47.4 
Fabaceae 5 2.9 50.3 
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Fig 5. Approximate distributions of major habitats on Abio island, and the location of the 12 sample 
plots. 
 

Table 2: Approximate size (hectares) of major habitats present on Abio island. 
 Western part Eastern part Total 

Terra firma 1.5 0.2 1.7 
Swamp 12.1 7.2 19.3 
Flooded 1.4 1.4 2.8 

Old Louna riverbed 0.2 0.2 0.4 
Total 15.2 9.0 24.2 

 
The 24.2 ha island was found to be principally swamp forest (22.5 ha), including patches of 
deep water and the former Louna river (fig 5, table 2). Most of the swamp forest (fig 6) was 
dominated by Raphia palms, with some, particularly along the northern edge of the eastern 
part of the island, dominated by Cathormion obliquifoliolatum. Only two small areas of terra 
firma were present (fig 7), totalling approximately 1.7 ha. The larger of these areas (1.5 ha) 
supported Piptadeniastrum africanum forest, and the smaller (0.2 ha) Hyparrhenia diplandra 
savanna. The island was surrounded by a strip of river-side vegetation of varying widths, 
dominated by Aframomum giganteum (fig 8). Small patches of herbaceous vegetation had 
established beside the island, and in the shallower areas of the old oxbow (fig 9), which were 
categorised in 5 groups based on the dominant species: Echinochloa stagnina, Stipularia 
africana, Cyperus nudicaulis, Cyrtosperma senegalensis and Eleocharis dulcis. These major 
habitat types are described in more detail below, and their respective dominant species 
compositions are given in appendix 1. 
 
Raphia swamp occupies most of the island. The characteristic species is Raphia vinifera, and 
associated species include: Alstonia boonei, Albizzia zygia, Mitragyna stipulosa, Xylopia 
aethiopica, Xylopia rubescens, Xylopia hypolampra, Canthium subcordatum, Canthium sp. 
and Pycnanthus marchalianus. The Cathormion obliquifoliolatum swamp forest was found in 
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(with pineapples, oil palms). The dominant, 
although not the most abundant, species is 
Piptadeniastrum africanum, with one indivi
reaching 32 m in height, the largest tree on the 
island. The diverse vegetation is also characteris
by: Pycnanthus angolensis, Dacryodes buttneri, 
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sp., Dialium polyanthum, and Dracaena arborea. 
The Hyparrhenia diplandra savanna also exists on
terra firma, and supports several small trees. It 
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Fig 7. Terra firma habitats: a & b) 
Piptadeniastrum africanum forest with 
Palisota-dominated under-storey; c
Hyparrhenia diplandra savanna. 

) 

T
developed in the former oxbow lake, and include
only a single stratum. It is species-rich, supporting 
species such as: Echinochloa stagnina, Panicum 
parvifolium, Leersia hexandra, Loudetia 
phragmitoides and Nymphaea lotus. The Stipulari
africana group was found in the same area, and on 
the same substrate as that of E. stagnina, forming 
large monotypic areas. Another monotypic group 
of significant size on the same substrate was that 
of Cyperus nudicaulus. The species also exists in 
other associations but at low densities. 
Cyrtosperma senegalensis was also fou
monotypic stands. The Eleocharis dulcis grou
was not extensive and of scattered distribution. 
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a b

Fig 8. a) Riverside 
vegetation, dominated by 
b) Aframomum 
giganteum  

 

Fig 9. Herbaceous 
vegetation associations 
in still or shallow water 
a) Echinochloa stagnina; 
b) Stipularia africana; c) 
Cyperus nudicaulus; d) 
Eleocharis dulcis (left 
foreground) and 
Cyrtosperma 
senegalensis (right 
midground). 

a b

c d

 
4.2 Quantitative survey 
 

Table 3: Summary of canopy height for each plot. 
Plot Min Max Mean SD 

1 5 16 9.8 3.43 
2 3 14 10.9 3.11 
3 0 20 9.7 7.86 
4 3 16 7.8 5.45 
5 3 18 6.5 4.38 
6 8 22 12.6 4.20 
7 0 15 6.7 4.85 
8 5 18 8.5 5.25 
9 4 19 11.9 5.57 

10 5 16 10.7 4.81 
11 4 18 8.3 5.60 
12 10 21 13.9 3.98 

Total 0 22 9.8  
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Table 5: Summary of trees and lianes >10 cm dbh in each 500 m² plot. 
Plot Families Species Total stems Raphia Other spp. Basal area (m²) 

1 7 8 24 0 24 0.96 
2 7 10 43 27 16 1.48 
3 8 8 12 3 9 0.79 
4 3 3 12 3 9 0.58 
5 7 7 35 23 12 1.16 
6 5 5 27 20 7 1.91 
7 5 5 29 18 11 1.08 
8 7 8 26 9 17 1.02 
9 8 10 42 20 22 1.64 

10 7 7 26 4 22 0.81 
11 8 11 39 7 32 1.33 
12 8 9 43 26 17 2.21 

       
Total (6 000 m²) 20 31 358 160 198 14.96 
Range 3 - 8 3 - 11 12 - 43 0 - 27 7 - 32 0.58 – 2.21 
Mean 6.7 7.6 29.8 13.3 16.5 1.247 
SD 1.56 2.35 10.93 9.95 7.45 0.4848 
 

Table 6: Dominant families by density of trees and lianes >10 cm dbh. 
Family Number of species Number (6 000 

m²) Density /ha % Cum % 

Arecaceae (Palmae) 1 160 266.7 44.7 44.7 
Annonaceae 4 36 60.0 10.1 54.7 
Sapindaceae 1 34 56.7 9.5 64.2 
Anacardiaceae 2 30 50.0 8.4 72.6 
Mimosaceae 1 18 30.0 5.0 77.6 
Rubiaceae 6 16 26.7 4.5 82.1 
Clusiaceae 1 15 25.0 4.2 86.3 
Octoknemaceae 1 15 25.0 4.2 90.5 

 
Table 7: Dominant families by basal area of individuals >10 cm dbh. 

Family Number of species Number of individuals 
(6 000 m²) 

Basal area 
(m²) % Cum % 

Arecaceae (Palmae) 1 160 5.82 38.9 38.9 
Mimosaceae 1 18 3.03 20.2 59.2 
Annonaceae 4 36 1.82 12.2 71.3 
Clusiaceae 1 15 0.86 5.8 77.1 
Rubiaceae 6 16 0.79 5.3 82.4 
Sapindaceae 1 34 0.55 3.7 86.1 
Myristicaceae 2 4 0.52 3.4 89.5 
Anacardiaceae 2 30 0.50 3.3 92.9 
 
4.2.2 Woody species > 10 cm dbh 
 
A total of 358 stems >10 cm dbh were recorded in the 12 plots, from 31 species of 20 families 
(Table 5). The levelling-off of the species-area curve (Fig 11) indicates that the majority of 
species had been encountered, but that with a larger sample size a few more were likely to 
have been encountered. 160 (44.7%) of the 358 stems were Raphia vinifera (Table 5). For 
individual plots, the number of stems ranged from 12 to 43, the number of families from 3 to 
8, and the number of species from 3 to 11 (Table 5). Only the plot located mainly on terra 
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firma (plot 1) contained no Raphia. The number of Raphia in the remaining plots ranged from 
3 to 27. Total basal area ranged between 0.58 and 2.21 m² (Table 5). 
 
90% of the stems recorded represented just 8 of the 20 families (Table 6). Arecaceae (in the 
form of Raphia vinifera) was the dominant family, with 44.7% of the stems, followed by 
Annonaceae (4 species, 10.1% of the stems), Sapindaceae (1 species, 9.5%) and 
Anacardiaceae (2 species, 8.4%). Considering basal area (Table 7), Arecaceae remains the 
dominant family, but Mimosaceae (in the form of Cathormion obliquifoliolatum) becomes the 
second most dominant family, with 20.2% of the total basal area, compared to just 5.0% of 
the total stems. Octoknemaceae is replaced in the top 8 species by Myristicaceae. 
 

Table 8: Density of trees and lianes >10 cm dbh. 

Family Species Number 
(6 000 m²) 

Density 
/ha 

Approx. total 
on island 

% 
 

cum % 
 

Arecaceae (Palmae) Raphia vinifera 160 266.7 6 500 44.7 44.7 
Sapindaceae Eriocoelum microspermum 34 56.7 1 350 9.5 54.2 
Annonaceae Xylopia aethiopica 24 40 900-1 000 6.7 60.9 
Mimosaceae Cathormion obliquifoliolatum 18 30 700 5.0 65.9 
Anacardiaceae Sorindeia juglandifolia 17 28.3 700 4.7 70.7 
Clusiaceae Symphonia globulifera 15 25 600 4.2 74.9 
Octoknemaceae Octoknema borealis 15 25 600 4.2 79.0 
Anacardiaceae Pseudospondias microcarpa 13 21.7 500-600 3.6 82.7 
Rubiaceae Canthium sp 1 9 15 350 2.5 85.2 
Annonaceae Xylopia rubescens 7 11.7 250-300 2.0 87.1 
Fabaceae Millettia griffoniana 6 10 250 1.7 88.8 
Hypericaceae Harungana madagascariensis 5 8.3 200 1.4 90.2 
Annonaceae Xylopia hypolampra 4 6.7 150-200 1.1 91.3 
Burseraceae Santiria trimera 4 6.7 150-200 1.1 92.5 
Euphorbiaceae Macaranga schweinfurthii 3 5 100-150 0.8 93.3 
Myristicaceae Coelocaryon botryoides 3 5 100-150 0.8 94.1 
Agavaceae Dracaena arborea 2 3.3 <100 0.6 94.7 
Chrysobalanaceae Acioa bellayana 2 3.3 <100 0.6 95.2 
Olacaceae Olax subscorpioidea 2 3.3 <100 0.6 95.8 
Rubiaceae Mitragyna stipulosa 2 3.3 <100 0.6 96.4 
Rubiaceae Canthium sp 2 2 3.3 <100 0.6 96.9 
Annonaceae Annonanceae sp 1 1 1.7 <100 0.3 97.2 
Apocynaceae Alstonia boonei 1 1.7 <100 0.3 97.5 
Euphorbiaceae Alchornea cordifolia 1 1.7 <100 0.3 97.8 
Irvingiaceae Klainedoxa gabonensis 1 1.7 <100 0.3 98.0 
Moraceae Musanga cecropioides 1 1.7 <100 0.3 98.3 
Myristicaceae Pycnanthus marchalianus 1 1.7 <100 0.3 98.6 
Myrtaceae Syzygium giorgii 1 1.7 <100 0.3 98.9 
Rubiaceae Canthium subcordatum 1 1.7 <100 0.3 99.2 
Rubiaceae Morinda lucida 1 1.7 <100 0.3 99.4 
Rubiaceae Rubiaceae sp 3 1 1.7 <100 0.3 99.7 
Unknown Unknown 1 1.7 <100 0.3 100.0 
Total stems >10 cm dbh 358 597 14 500 100 100 
 
At a species level, the levelling-off of the mean density-area curves (Figs 12 & 13) indicate 
that the sample size was adequate for giving a fairly accurate estimation of density. Raphia 
vinifera was by far the most common species >10 cm dbh, with 160 stems recorded, (44.7% 
of all stems), equivalent to a density of 266.7 per hectare, giving an approximate total of 
6,500 individuals >10 cm dbh across the 24.2 ha island (Table 8). The next most frequently  
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Fig 11. Species-area 
curves. 
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Fig 12. Mean 
density-area curve 
for Raphia vinifera 
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recorded species were Eriocoelum microspermum (Sapindaceae) with 34 stems (9.5% of 
total), equivalent to 56.7 stems per hectare, and Xylopia aethiopica (Annonaceae) with 24 
stems (6.7% of total), equivalent to 40 per hectare. Five other species were recorded at 
densities equivalent to greater than 20 stems per hectare: Cathormion obliquifoliolatum 
(Mimosaceae), Sorindeia juglandifolia (Anacardiaceae), Symphonia globulifera (Clusiaceae), 
Octoknema borealis (Octoknemaceae), and Pseudospondias microcarpa (Anacardiaceae) 
(Table 8). These eight most common species accounted for a cumulative 82.7% of the stems 
>10 cm dbh recorded. For all species combined, the mean density of stems >10 cm dbh was 
the equivalent of 597 per hectare, giving a total of 14,500 stems for the entire island. 
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g 14). No stThe overall size-class distribution is of a typical “reversed J-shaped” curve (Fi
greater than 80 cm dbh were recorded within the plots (Fig 14). 188 (52.5%) of all stems were 
10-20 cm dbh, and 138 (38.5%) were 20-30 cm dbh (Table 9). At a species level, most 
(66.3%) Raphia vinifera were in the 20-30 cm dbh class, the rest were in the smaller 10-
class (Fig 14, Table 9), while almost all (88.2%) Eriocoelum microspermum were in the 10-20 
cm class, the remainder in the 20-30 cm class. Of the larger trees, Cathormion 
obliquifoliolatum accounted for 55.6% of the stems >40 cm dbh, and 66.7% of 
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dbh (Table 9). This was also the only species with a relatively constant distribution amongst 
all size-classes (fig 15).  
 

Table 9: Size-class distribution (dbh) for each species >10 cm dbh. (* Estimations) 
dbh size-class(cm) Family 

10-20 20-30 30  60-70 70-80 
ae a arborea 

Species 
-40 40-50 50-60

Agavace Dracaen   2*     
Anacardiaceae ocarpa 1  

1  
 

 
mae) 106 

lifera 
ae 

rthii 

ceae 
iensis 

latum 

ae  
s 

ea 
 

 ospermum 

otal 1  1  14 

Pseudospondias micr 2 1      
Anacardiaceae Sorindeia juglandifolia 17       
Annonaceae Annonanceae sp 1    1    
Annonaceae Xylopia aethiopica 9 0 3 2    
Annonaceae Xylopia hypolampra 3   1    
Annonaceae Xylopia rubescens 4 1 1 1    
Apocynaceae Alstonia boonei 1       
Arecaceae (Pal Raphia vinifera 54      
Burseraceae Santiria trimera 4       
Chrysobalanaceae Acioa bellayana 1 1      
Clusiaceae Symphonia globu 9 4 1    1 
Euphorbiace Alchornea cordifolia 1       
Euphorbiaceae Macaranga schweinfu 3       
Fabaceae Millettia griffoniana 5 1      
Octoknema Octoknema borealis 15       
Hypericaceae Harungana madagascar 1 3 1     
Irvingiaceae Klainedoxa gabonensis 1       
Mimosaceae Cathormion obliquifolio 3 2 3 4 3 1 2 
Moraceae Musanga cecropioides  1      
Myristicace Coelocaryon botryoides 2  1     
Myristicaceae Pycnanthus marchalianu       1 
Myrtaceae Syzygium giorgii 1       
Olacaceae Olax subscorpioid 2       
Rubiaceae Canthium subcordatum  1      
Rubiaceae Mitragyna stipulosa 1    1   
Rubiaceae Morinda lucida  1      
Rubiaceae Canthium sp 1 6 1 2     
Rubiaceae Canthium sp 2 1 1      
Rubiaceae Rubiaceae sp 3 1       
Sapindaceae Eriocoelum micr 30 4      
 Unknown 1       
T  88 38 9 4 1 4 
 
 
4.2.3 Woody species < 10 cm dbh 

nly 24 stems of woody species <10 cm dbh (not including Raphia vinifera) were recorded 

ith 

 
O
within the 120 1 m² quadrats, a mean density of 0.2 stems per m², equivalent to 2000 stems 
per hectare (Table 10). The most commonly recorded species was Pauridiantha pyramidata 
(Rubiaceae), an understorey shrub patchily abundant throughout the island. The remaining 
stems recorded were of young saplings of several of the species recorded in the survey of 
trees and vines >10 cm dbh, with the exception of Grewia oligoneura and Macaranga 
saccifera (compare table 8 with table 10). The mean density figures should be treated w
caution due to the low sample size. 
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Table 10: Density of dicotyledonous trees and lianes <10 cm dbh (n=24). 
Family Species Density 

/m² 
Density 

/ha 
Approx. total 

on island 
Rubiaceae Pauridiantha pyramidata 0.03 333 < 10 000 
Octoknemaceae Octoknema borealis 0.03 250 < 10 000 
Anacardiaceae Pseudospondias microcarpa 0.03 250 < 10 000 
Chrysobalanaceae Acioa bellayana 0.02 167 < 5 000 
Euphorbiaceae Alchornea cordifolia 0.02 167 < 5 000 
Anacardiaceae Sorindeia juglandifolia 0.02 167 < 5 000 
Mimosaceae Cathormion obliquifoliolatum 0.01 83 < 5 000 
Sapindaceae Eriocoelum microspermum 0.01 83 < 5 000 
Tiliaceae Grewia oligoneura 0.01 83 < 5 000 
Hypericaceae Harungana madagascariensis 0.01 83 < 5 000 
Euphorbiaceae Macaranga saccifera 0.01 83 < 5 000 
Fabaceae Millettia griffoniana 0.01 83 < 5 000 
Rubiaceae Canthium sp 1 0.01 83 < 5 000 
Annonaceae Xylopia aethiopica 0.01 83 < 5 000 
Total   0.20 2000 48 400 

 
Table 11: Density of terrestrial herbaceous vegetation (THV) (except Cyperaceae et Poaceae – see 

text). 
Family Species number 

(120 m²) 
density 

/m² 
Approx. total 

on island 
density 

/m² 
Approx. total 

on island 
Marantaceae Sarcophrynium schweinfurthianum 713 5.94 1 500 000   
Marantaceae Trachyphrynium braunianum 10 0.08 20 000   
Marantaceae Marantochloa congensis 8 0.07 16-18 000   
Total Marantaceae      6.09 1 500 000 
Zingiberaceae Aframomum giganteum 142 1.18 280 000   
Total Zingiberaceae     1.18 280 000 
Arecaceae (Palmae) Raphia vinifera 47 0.39 90-95 000   
Arecaceae (Palmae) Eremospatha hookeri 25 0.21 50 000   
Arecaceae (Palmae) Eremospatha wendlandiana 15 0.13 30 000   
Arecaceae (Palmae) Eremospatha sp. 7 0.06 15 000   
Total Arecaceae      0.78 190 000 
Araceae Cyrtosperma senegalense 40 0.33 80 000   
Araceae Culcasia angolense 3 0.03 < 10 000   
Total Araceae      0.36 85 000 
Commelinaceae Palisota ambigua 22 0.18 40-45 000   
Commelinaceae Palisota barteri 4 0.03 < 10 000   
Total Commelinaceae      0.22 50 000 
Dioscoreaceae Dioscorea smilacifolia 10 0.08 20 000   
Total Dioscoreaceae      0.08 20 000 
       
Total THV  1046   8.72 2 100 000 
 
4.2.4 Terrestrial Herbaceous Vegetation (THV) 
 
Within the 8 families selected, 16 species of THV were recorded within the 120 1 m² 
quadrats. The levelling-off of the species-area curve (Fig 11) indicates that the majority of 
species had been encountered.  
 
For three species (Scleria racemosa, Scleria boivinii (Cyperaceae), and Ottochloa nodosa 
(Poaceae)), percentage cover was estimated, with mean percentage cover being just 0.01, 0.04 
and 0.35% respectively. For the remaining species, total number of stems was counted, with  
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the general levelling-off of the mean density-area curves (Figs 16 & 17) indicating that the 
sample size was adequate to give a fairly accurate estimation of density. For all THV species 
combined, except Poaceae and Cyperaceae, the mean density was 8.72 stems per m², giving 
an approximate total of 2,100,000 stems across the island (Table 11). Marantaceae was by far 
the most abundant family (6.09 stems per m²), followed by Zingiberaceae (1.18) and 
Arecaceae (0.78) (Table 11). The most abundant species, again by a wide margin, was 
Sarcophrynium schweinfurthianum (Marantaceae), with 713 stems recorded, at a mean 
density of 5.94 stems per m², giving an approximate total of 1,500,000 stems across the entire 
island (Table 11). Two other species of Marantaceae were recorded, Trachyphrynium 
braunianum and Marantochloa congensis, with a combined mean density of 0.15 stems per 
m². 142 stems of Aframomum giganteum (Zingiberaceae) were recorded, of which 94 (66.2%) 
were in plot 4, situated at the island border (fig 5), and 41 (28.9%) in the two most northerly 
quadrats of this plot. Overall mean density for the species was 1.18 per m², giving an 
approximate total of 280,000 stems across the island (Table 11). The third most abundant 
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species was Raphia vinifera (Arecaceae) at 0.39 stems per m², comprising mainly of small 
seedlings of what is the most abundant tree on the island (see above). Three species of 
Eremospatha, all vines of Arecaceae, had a combined mean density of 0.39 stems per m², 
giving a combined total of approximately 95,000 stems across the island. 40 stems of 
Cyrtosperma senegalense (Araceae) were recorded, and in a similar way to Aframomum 
giganteum, 75% were recorded in the northerly section of plot 4, along the island border. 
Overall mean density for this species was 0.33 stems per m², giving an approximate total of 
80,000 stems across the island (but note that this species has the steepest mean density-area 
curve (fig 17), indicating that a larger sample size may have significantly improved the 
accuracy of the mean density figure). In contrast to Aframomum and Cyrtosperma, 18 of 26 
(69%) stems of Palisota spp. (Commelinaceae) were recorded in plot 1 (fig 5), located 
primarily on terra firma. Overall mean density for Palisota spp. was 0.22 stems per m², 
giving an approximate total of 50,000 stems across the island. Dioscoreaceae, represented in 
the sample by Dioscorea smilacifolia, was the least abundant of the THV families, with a 
mean density of 0.08 stems per m², giving an approximate total of 20,000 stems across the 
island. 
 
4.3 Gorilla food plants 
 
Mbani-Akangala (1998) observed the released gorillas in the Lesio-Louna to feed on 102 
plant species, and identified 84 of them to some level. Of these 84, 47 (56%) were found to be 
present on the island, of which 26 provide fruit. Another 16 species present on the island have 
been seen to be utilised by the released Lesio-Louna gorillas, of which at least 5 provide fruit 
(L. Okandza & T. King, pers. obs.). Therefore at least 63 species on the island may provide 
gorilla food sources, and certainly others are also edible, of which at least 31 species provide 
fruit known to be eaten by released gorillas (appendix 2). Additionally, ants and termites are 
both present on the island, which are also eaten by the gorillas (Mbani-Akangala 1998). 
 
With the probable exception of Culcasia angolense, all the species of THV given in table 11 
provide vegetative food sources for gorillas. In contrast, of the 16 species with an estimated 
100 or more stems >10 cm dbh on the island, only two are given by Mbani-Akangala (1998) 
as providing vegetative food (Raphia vinifera and Sorindeia juglandifolia), or as providing 
fruit sources (Sorindeia juglandifolia and Santiria trimera).  
 
4.4 Photos 
 
The majority (164 of 175: 94%) of the species were photographed, and are available 
electronically for verification of identifications. Additional species were photographed 
elsewhere in the Reserve, and the combined collection will be used to produce an illustrated 
and modifiable list of the plants of the area (Nsongola et al. in prep.). 
 
5. Discussion 
 
The relationship between habitat type, floral composition and western gorilla densities in the 
wild has often been studied, but remains debatable. The highest published density estimates 
for wild western gorillas occur in the Republic of Congo (see summaries in Rogers et al. 2004 
and Morgan et al. 2006), with swamp forest often providing the highest density estimates. For 
example, Poulsen & Clark (2004) report 5.4 weaned gorillas per km² in swamp forest in the 
Likouala, compared to 1.9 in terra firma forest. Similarly, and also in the Likouala, Blake et 
al. 1995 (cited in Rogers et al. 2004) reported 5.9 weaned gorillas per km² in Raphia 
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dominated swamp forest, and 2.7 in other swamp forest. Conversely, however, Morgan et al. 
(2006) found gorilla densities in the Goualougo triangle to be highest in terra firma mixed-
species forest with an open canopy (4.58 gorillas per km² based on nest counts), and found 
little evidence of use of swamp forest (although swamp forest covered only 5% of the study 
area).  
 
The influence of floral composition has also been investigated. Fay & Agnagna (1992) and 
Blake et al. (1995) (both cited by Poulsen & Clark 2004) thought that the abundance of 
Raphia sp. determined gorilla distribution and density. White et al. (1995) and Kuroda et al. 
(1996) considered several species of Marantaceae and Zingiberaceae as ‘keystone foods’, as 
they were consumed more when other food sources were scarce. In recent years, several 
studies of western gorilla diet led Rogers et al. (2004) to identify three major groups of food 
sources: 1) staple foods, eaten on a daily/weekly basis throughout the year, and consisting 
primarily of the vegetative parts of abundant monocotyledonous under-storey species, 
particularly from the Marantaceae and Zingiberaceae; 2) seasonal foods, present in the 
majority of samples when available, and primarily fruits from a wide range of common or rare 
species (particularly from Annonaceae, Apocynaceae, Euphorbiaceae, Leguminosae, 
Moraceae); and 3) fallback foods, always available but eaten only or mainly during fruit-
scarce months, and generally fibrous and of lower nutritional quality, again from a wide-range 
of species (but particularly from Moraceae and Tiliaceae). Rogers et al. (2004) repeat that 
gorilla density appears to be most affected by the density of monocotyledonous bulk food 
plants, but that it’s relationship to the density of important tree food species has yet to be 
tested. They also note that little is known of the status of food plants in open swamps, 
including species of Cyperaceae and Marantaceae, or in swamp forest, including Raphia spp. 
for pith and Uapaca spp. for fruit. 
 
We found Abio island to be predominantly Raphia swamp forest (22.5 ha), with just 1.7 ha of 
terra firma. Wild western gorillas have been recorded at high densities in Raphia swamp 
forest in northern Congo, but almost nothing is known of their diet in such areas. Elsewhere, 
the density of THV, particularly Marantaceae and Zingiberaceae, is thought to determine 

gorilla densities, and both 
families are well 
represented on the island. 
Indeed, the densities of 
THV on the island are 
higher than any of the 
figures given by Rogers et 
al. (2004) for various sites, 
although data is u
for the sites with the high
gorilla densities. Theref
with over 60 species of 
food sources, including 
approximately 6,50
Raphia palms >10 cm
1,500,000 Marantaceae 
stems, and 600,000 stem

of  other families of THV, 
plus areas of Cyperaceae 
and Poaceae around the 
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Fig 18. Reintroduced gorillas foraging in: a & b) Raphia swamp; 
and c) riverside Aframomum swamp. (Photos 18a,b: S. Muilerman 
& E. Boyen; others: T. King). 
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island border, the island appears to support an abundance of vegetative food sources (see fig
18). However, neither Raphia nor the three genera of Marantaceae present on the island 
(Sarcophrynium, Trachyphrynium, Marantochloa) are included in the short list of ‘staple 
foods’ given by Rogers et al. (2004), although this may be a function of the dietary studies 
used for that analysis being carried out in different habitats. Aframomum, Costus, Palisota an
Landolphia are given as ‘staple foods’, and are present on the island, but in lower numbers. 
The same four genera are also given as ‘fallback foods’, as are Marantochloa, Dio
Ancistrophyllum, Elaeis, Gnetum, Klainedoxa, Musanga, Myrianthus, Pycnanthus and
Grewia. Without full knowledge of the nutritional value of the species involved, nor their 
precise roles in the diet of gorillas, it does however appear that the island supports a 
reasonable quantity of ‘staple’ and ‘fallback’ foods.  

 

d 

scorea, 
 

 
In contrast, there appears to be fewer seasonal fruit sources present on the island. At least 31 
species on the island have been shown to be utilised by released gorillas as fruit sources, and 
19 of the 58 genera given by Rogers et al. (2004) as important seasonal foods were found 
during this survey. Despite this apparently diverse selection of seasonal fruit sources, many of 
the species appear to be rare on the island. This is particularly true of the terra firma species, 
as only 1.7 ha of terra firma exists on the island. Of the common tree species found during the 
quantitative survey, the one likely to provide the highest abundance of important seasonal 
fruits is Sorindeia juglandifolia (Anacardiaceae), with an estimated 700 stems >10 cm dbh 
across the island. The genus was given by Mbani-Akangala (1998) as a source of fruit for the 
released gorillas in Lesio-Louna, and by Rogers et al. (2004) as an important source of 
seasonal fruit at one of their six study sites. Although not on the list of Mbani-Akangala 
(1998), Rogers et al. (2004) also give Pseudospondias (Anacardiaceae) as an important fruit 
source at one site, which is another of the commoner trees on the island, with an estimated 
500-600 stems >10 cm dbh. The third relatively common tree species on the island that may 
provide important seasonal fruits is Santiria trimera (Burseraceae), with an estimated 100-150 
stems. The remaining species of fruit trees on the island are likely to be represented by fewer 
than 100 individuals each, and many, particularly those preferring terra firma habitats (eg 
Dialium polyanthum, Caloncoba welwitschii and Strychnos spp.), by fewer than twenty 
individuals. Our quantitative survey concentrated on trees >10 cm dbh, and THV, so the 
density of other groups was not calculated. The most important of these in terms of sources of 
seasonal fruits is almost certainly the lianes of Apocynaceae, all known locally as ‘malombo’. 
Such species were given as important sources of seasonal fruits at five of the six sites 
compared by Rogers et al. (2004). At least three species are present on the island (Landolphia 
jumellei, Landolphia sp. and Clitandra cymulosa), but observations during the qualitative 
survey suggested none are common. 
 
Despite the apparently high number of plant species recorded on the island (175), including at 
least 63 that provide gorilla food sources, we recommend that additional fruits be provided to 
any gorillas released on the island. While domesticated luxuries such as bananas, mangoes, 
pineapples and papayas (and even dried milk powder wrapped in leaves) will doubtlessly 
supplement the nutritional value of their diet, and could easily be cultivated in the parking 
area opposite the island, thought should also be given to giving wild species that may 
germinate on the island and increase the density and quality of naturally-occurring food 
sources. There is no guarantee that suitable conditions exist on the island for all local species, 
but it is worth a try, particularly as the gorillas will provide high-quality fertiliser - for 
example, in Nouabalé-Ndoki NP, Dzomambou & Takenoshita (1996) (cited in Maisels c2002) 
found that the seeds of Grewia oligoneura germinated better in the stool of great apes. This 
species and it’s congener G. coriacea were both found on the island, but extra fruits could be 
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given to the released gorillas, and the density of the two species would likely increase. The 
fruit, bark and leaves of this genus and others in the Tiliaceae were found to be important ‘fall 
back’ foods at all six study sites compared by Rogers et al. (2004). In addition to Grewia spp. 
(Tiliaceae), other fruits we recommend should be given to the island gorillas include: 
Landolphia spp., Clitandra cymulosa and Dictyophleba stipulosa (Apocynaceae), Uapaca 
spp. (Euphorbiaceae), Megaphrynium macrostachyum (Marantaceae), Ficus spp. (Moraceae), 
Pancovia laurentii (Sapindaceae), Gambeya spp. (Sapotaceae), and Aframomum spp. 
(Zingiberaceae). 
 
Should the release of Bangha onto the island prove successful, the capacity of the island to 
support additional adult males needs to be considered. The highest estimated densities of 
western gorillas reported in the wild are in the region of 5.5 individuals per km², although the 
majority of studies give densities between 0.5 and 2.5 per km² (see summaries in Rogers et al. 
2004 & Morgan et al. 2006). Encouragingly, though, the highest estimated density so far 
reported of 5.9 per km² was in Raphia-dominated swamp forest (Blake et al. 1995 cited in 
Rogers et al. 2004). Using these high density estimates of 5.5 gorillas per km², Abio island at 
0.24 km² could theoretically support between 1 and 1.5 weaned gorillas. Of course, wild 
density estimates include female and juvenile gorillas, which are less than half the size of 
adult males, so a group of adult males would presumably need more food resources than a 
mixed age and mixed sex group. Therefore, the island might conceivably be able to support a 
single adult male, although above we recommend supplementary feeding even in this case, 
but the addition of further individuals would require a corresponding increase in 
supplementary feeding. The ability of the forest to withstand high feeding pressure, and of 
key food sources such as Marantaceae and Zingiberaceae to regenerate, is also unclear. In the 
Lesio-Louna Reserve, high harvesting levels of Marantaceae leaves by local populations have 
led to an apparent severe decline in their densities, and harvesters are being forced to travel 
further and further from their village to supply the demand. Once gorillas are released on the 
island, it will be difficult to assess their impact on such species. 
 
A further consideration is that of the social dynamics within the group of adult males, a group 
composition rarely encountered in the wild (Parnell 2002). However, all-male groups have 
been created in captive situations, and a wealth of literature is available on the subject, but a 
full review is outside the scope of this report. This study does, however, highlight the limited 
area of terra firma present on the island, which may have implications for gorilla social 
dynamics. For example, Poulsen & Clark (2004) showed an immigration of gorillas to terra 
firma areas (presumably from surrounding swamp forest) during the high-water season. This 
may have been due to the seasonal availability of certain fruit sources on terra firma, or due 
to lack of nesting sites, or other resources, in flooded areas. Either way, in the case of Abio 
island, the limited distribution of terra firma may lead to situations of conflict over certain 
resources concentrated in this area, and perhaps particularly during periods of high water. The 
terra firma areas are also likely to provide the most desirable nesting sites on the island, as 
gorillas tend to utilise ground nests, particularly in dry areas with high densities of herbaceous 
plants (Tutin et al. 1995). Again, the capacity of the terra firma vegetation to persist against 
damage due to nest-building and feeding is unclear.  
 
While several issues remain unresolved, this study has demonstrated that the Abio island 
supports a high floral diversity, and a relatively large variety of gorilla food sources, some at 
high densities. With appropriate supplementary feeding, this island may finally provide the 
natural, semi-captive environment that has long been desired for the rehabilitated adult male 
gorillas temporarily or permanently unsuitable for reintroduction to the Lefini Reserve.  
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Appendix 1. List of 175 plant species recorded from Abio island, 12 – 17 July 2006, with dominant 
species of major habitats present (can: canopy; mid: mid-storey; und: under-storey; herb: herbaceous 

layer; woody: woody species in savanna zone). 

Family Species Raphia 
swamp 

C. obliqui-
foliolatum 

swamp 

P. 
africanum 

forest 

H. 
diplandra 
savanna 

Agavaceae Dracaena arborea   can & mid  
Agavaceae Dracaena reflexa   can & mid  
Anacardiaceae Pseudospondias microcarpa und    
Anacardiaceae Sorindeia juglandifolia und    
Annonaceae Annonaceae sp 1     
Annonaceae Artabotrys boonei und  und  
Annonaceae Neostenanthera pluriflora     
Annonaceae Uvaria brazzavillensis   can & mid  
Annonaceae Xylopia aethiopica can & mid can & mid   
Annonaceae Xylopia hypolampra can & mid can & mid can & mid  
Annonaceae Xylopia rubescens can & mid can & mid   
Apocynaceae Alstonia boonei can & mid    
Apocynaceae Aphanostylis mannii     
Apocynaceae Baissea axillaris   und  
Apocynaceae Clitandra cymulosa   can & mid  
Apocynaceae Landolphia jumellei   can & mid  
Apocynaceae Landolphia sp.   can & mid  
Apocynaceae Strophanthus sarmetosus   can & mid  
Araceae Cercestis congoensis  herb   
Araceae Culcasia angolense  herb   
Araceae Cyrtosperma senegalense     
Arecaceae Ancistrophyllum secundiflorum     
Arecaceae Elaeis guineensis   can & mid  
Arecaceae Eremospatha haullwilleana   can & mid  
Arecaceae Eremospatha hookeri     
Arecaceae Eremospatha sp. und    
Arecaceae Eremospatha wendlandiana und und can & mid  
Arecaceae Raphia vinifera can & mid    
Asteraceae Chromolaena odorata     
Asteraceae Emilia coccinea     
Asteraceae Mikania cordata     
Asteraceae Vernonia brazzavillensis   can & mid  
Balsaminaceae Impatiens irvingii     
Bignoniaceae Markhamia sessilis   und  
Bromeliaceae Ananas comosus   und  
Burseraceae Dacryodes buttneri   can & mid  
Burseraceae Dacryodes sp.   can & mid  
Burseraceae Santiria trimera     
Caesalpiniaceae Dialium polyanthum     
Chrysobalanaceae Acioa bellayana  und   
Clusiaceae Symphonia globulifera can & mid can & mid   
Combretaceae Combretum cf mannii     
Combretaceae Combretum racemosum   und  
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Family Species Raphia 
swamp 

C. obliqui-
foliolatum 

swamp 

P. 
africanum 

forest 

H. 
diplandra 
savanna 

Commelinaceae Palisota ambigua   herb  
Commelinaceae Palisota barteri   herb  
Commelinaceae Palisota hirsuta   herb  
Connaraceae Agelaea dewevrei   und  
Connaraceae Byrsocarpus viridis   und  
Connaraceae Cnestis ferruginea   und  
Connaraceae Cnestis iomalla   und  
Connaraceae Manotes pruinosa   und  
Connaraceae Roureopsis obliquifoliolata     
Cyperaceae Cyperus nudicaulis     
Cyperaceae Eleocharis dulcis     
Cyperaceae Fuirena umbellata     
Cyperaceae Hypolytrum heteromorphum herb    
Cyperaceae Rhynchospora corymbosa     
Cyperaceae Scleria boivinii herb  herb  
Cyperaceae Scleria racemosa herb    
Cyperaceae Scleria verrucosa     
Dichapetalaceae Dichapetalum brazzae   und  
Dilleniaceae Tetracera alnifolia   und  
Dilleniaceae Tetracera potatoria  can & mid   
Dioscoreaceae Dioscorea mangenotiana   can & mid  
Dioscoreaceae Dioscorea smilacifolia und und can & mid  
Euphorbiaceae Alchornea cordifolia und    
Euphorbiaceae Bridelia ferruginea   und woody 
Euphorbiaceae Bridelia micrantha und und   
Euphorbiaceae Chaetocarpus africanus   und  
Euphorbiaceae Hymenocardia acida    woody 
Euphorbiaceae Hymenocardia ulmoides   can & mid  
Euphorbiaceae Macaranga barteri   can & mid  
Euphorbiaceae Macaranga saccifera und    
Euphorbiaceae Macaranga schweinfurthii und    
Euphorbiaceae Maesobotrya barteri und    
Euphorbiaceae Maprounea membranacea   und  
Euphorbiaceae Uapaca heudelotii can & mid can & mid   
Fabaceae Dalbergia sp.   und  
Fabaceae Leptoderris hypargyrea     
Fabaceae Millettia griffoniana  can & mid   
Fabaceae Millettia laurentii   can & mid  
Fabaceae Mucuna flagellipes und    
Flacourtiaceae Caloncoba welwitschii   und  
Gnetaceae Gnetum africanum   und  
Hypericaceae Harungana madagascariensis und    
Hypericaceae Vismia rubescens und    
Irvingiaceae Klainedoxa gabonensis  can & mid   
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Family Species Raphia 
swamp 

C. obliqui-
foliolatum 

swamp 

P. 
africanum 

forest 

H. 
diplandra 
savanna 

Loganiaceae Anthocleista schweinfurthii  can & mid can & mid woody 
Loganiaceae Anthocleista vogelii can & mid    
Loganiaceae Strychnos cocculoides    woody 
Loganiaceae Strychnos pungens    woody 
Lycopodiaceae Lycopodium cernuum     
Malpighiaceae Acridocarpus congolana   und  
Malvaceae Hibiscus sp.     
Marantaceae Marantochloa congensis  herb   
Marantaceae Sarcophrynium schweinfurthianum herb herb herb  
Marantaceae Trachyphrynium braunianum  herb herb  
Melastomataceae Dichaetanthera strigosa  und   
Melastomataceae Melastomastrum autranianum     
Melastomataceae Warneckea membranifolia     
Meliaceae Carapa procera     
Meliaceae Trichilia heudeloti   can & mid  
Menispermaceae Triclisia louisii   can & mid  
Mimosaceae Albizia adianthifolia   und woody 
Mimosaceae Albizia zygia can & mid can & mid   
Mimosaceae Cathormion altissimum     
Mimosaceae Cathormion obliquifoliolatum  can & mid   
Mimosaceae Piptadeniastrum africanum   can & mid  
Moraceae Musanga cecropioides can & mid    
Moraceae Myrianthus arboreus     
Myristicaceae Coelocaryon botryoides can & mid    
Myristicaceae Pycnanthus angolensis     
Myristicaceae Pycnanthus marchalianus can & mid    
Myrtaceae Syzygium brazzavillense   can & mid  
Myrtaceae Syzygium giorgii  und   
Nymphaeaceae Nymphaea lotus     
Ochnaceae Ochna gilletii    woody 
Ochnaceae Rhabdophyllum affine   und  
Octoknemaceae Octoknema borealis und und   
Olacaceae Olax subscorpioidea und und und  
Onagraceae Ludwigia hyssopifolia     
Orchidaceae Orchidaceae sp.     
Pandanaceae Pandanus candelabrum     
Passifloraceae Adenia cissampeloides und  can & mid  
Passifloraceae Adenia lobata und  can & mid  
Passifloraceae Barteria fistulosa   und  
Piperaceae Piper guineense  und   
Poaceae Acroceras zizanoides herb herb   
Poaceae Echinochloa stagnina     
Poaceae Hyparrhenia diplandra    herb 
Poaceae Leersia hexandra     
Poaceae Loudetia phragmitoides     
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Family Species Raphia 
swamp 

C. obliqui-
foliolatum 

swamp 

P. 
africanum 

forest 

H. 
diplandra 
savanna 

Poaceae Megastachya mucronata   herb  
Poaceae Oplismenus burmanii   herb  
Poaceae Ottochloa nodosa herb herb   
Poaceae Panicum parvifolium     
Poaceae Streptogyne crinita   herb  
Rubiaceae Canthium arnoldianum   can & mid  
Rubiaceae Canthium sp 1 can & mid    
Rubiaceae Canthium sp 2     
Rubiaceae Canthium subcordatum can & mid can & mid   
Rubiaceae Cephaelis peduncularis     
Rubiaceae Colletoecema dewevrei   und  
Rubiaceae Craterispermum laurinum   und  
Rubiaceae Gaertnera paniculata   und  
Rubiaceae Gardenia imperialis  can & mid   
Rubiaceae Leptactina leopoldi    herb 
Rubiaceae Mitragyna stipulosa     
Rubiaceae Morinda lucida  und   
Rubiaceae Morinda morindoides     
Rubiaceae Oxyanthus schumannianus   und  
Rubiaceae Pauridiantha pyramidata und und   
Rubiaceae Pseudosabicea mildbraedii    herb 
Rubiaceae Rothmannia octomera   und  
Rubiaceae Rubiaceae sp 3     
Rubiaceae Sabicea venosa und und   
Rubiaceae Sherbournia bignoniiflora und    
Rubiaceae Stipularia africana     
Sapindaceae Allophylus africanus   und  
Sapindaceae Eriocoelum microspermum und    
Sapotaceae Omphalocarpum elatum   can & mid  
Schizaeaceae Lygodium microphyllum     
Selaginellaceae Selaginella myosurus   herb  
Simaroubaceae Odyendyea gabonensis   can & mid  
Smilacaceae Smilax kraussiana   und herb 
Tiliaceae Grewia coriacea   can & mid  
Tiliaceae Grewia oligoneura  und   
Urticaceae Urera cameroonensis     
Urticaceae Urticaceae sp.     
Verbenaceae Vitex ferruginea   und woody 
Vitaceae Cissus oreophila     
Zingiberaceae Aframomum citratum   herb  
Zingiberaceae Aframomum giganteum herb herb   
Zingiberaceae Aframomum stipulatum    herb 
Zingiberaceae Costus afer   herb  
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Appendix 2: The 63 plant species present on Abio island known to be utilised as food sources by 
reintroduced gorillas; after Mbani-Akangala 1998 (a = fruits, b = other parts eaten) and L. Okandza & 
T. King pers. obs. (c). (Note: several other species present are also likely to provide food items, eg. 
Pseudospondias microcarpa (Anacardiaceae)). 

Family Species Reference Notes 
Agavaceae Dracaena sp. b  
Anacardiaceae Sorindeia juglandifolia a,b* *as Sorindeia sp. 
Annonaceae Uvaria brazzavillensis a  
Apocynaceae Clitandra cymulosa c  
Apocynaceae Landolphia jumellei a  
Apocynaceae Landolphia sp. a  
Araceae Cyrtosperma senegalense c  
Arecaceae Ancistrophyllum secundiflorum  b  
Arecaceae Elaeis guineensis  b  
Arecaceae Eremospatha haullwilleana  c  
Arecaceae Eremospatha hookeri  b  
Arecaceae Eremospatha sp. c  
Arecaceae Eremospatha wendlandiana c  
Arecaceae Raphia vinifera b* *as Raphia sp. 
Bromeliaceae Ananas comosus  a,b  
Burseraceae Dacryodes buttneri c  
Burseraceae Santiria trimera a  
Caesalpiniaceae Dialium polyanthum c  
Combretaceae Combretum cf mannii b* *as Combretum sp. 
Combretaceae Combretum racemosum b* *as Combretum sp. 
Commelinaceae Palisota ambigua b  
Commelinaceae Palisota barteri b* *as Palisota sp. 
Commelinaceae Palisota hirsuta c  
Connaraceae Cnestis ferruginea b  
Connaraceae Cnestis iomalla b  
Connaraceae Manotes pruinosa a,b  
Connaraceae Roureopsis obliquifoliolata  b  
Dichapetalaceae Dichapetalum brazzae a,b  
Dioscoreaceae Dioscorea mangenotiana c  
Dioscoreaceae Dioscorea smilacifolia b  
Euphorbiaceae Alchornea cordifolia b  
Euphorbiaceae Bridelia ferruginea  a  
Euphorbiaceae Chaetocarpus africanus a,b  
Euphorbiaceae Hymenocardia acida  b  
Euphorbiaceae Hymenocardia ulmoides b  
Euphorbiaceae Maesobotrya barteri  a  
Euphorbiaceae Uapaca heudelotii c  
Flacourtiaceae Caloncoba welwitschii a,b  
Gnetaceae Gnetum africanum b  
Loganiaceae Strychnos cocculoides  a  
Loganiaceae Strychnos pungens  a  
Marantaceae Marantochloa congensis b *as Marantachloa sp. 
Marantaceae Sarcophrynium schweinfurthianum c  
Marantaceae Trachyphrynium braunianum c  
Mimosaceae Albizia adianthifolia c  
Moraceae Musanga cecropioides a,b  
Moraceae Myrianthus arboreus c  
Olacaceae Olax subscorpioides  a  
Passifloraceae Adenia lobata  b  
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Poaceae Hyparrhenia diplandra  b  
Rubiaceae Colletoecema dewevrei a  
Rubiaceae Craterispermum laurinum b  
Rubiaceae Gaertnera paniculata a  
Rubiaceae Rothmannia octomera a,b  
Rubiaceae Sabicea venosa  a  
Rubiaceae Stipularia africana a  
Smilacaceae Smilax kraussiana a,b  
Tiliaceae Grewia coriacea a  
Tiliaceae Grewia oligoneura c  
Zingiberaceae Aframomum citratum c  
Zingiberaceae Aframomum giganteum a,b  
Zingiberaceae Aframomum stipulatum a,b  
Zingiberaceae Costus afer a,b  
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