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Preface

In this volumewe present results of a brief floral and faunal survey,
and a small mam

mal population study in Monts Doudou
,
located in the Reserve de Faune de la

Moukalaba—Douboua and the A ire d ’

Exploitation Rationnelle de Faune des Monts Doudou

in southwestern Gabon,
The vertebrate survey teamwas inMonts Doudou between 24 Feb

ruary and 2 1 March 2000 . The botanical crew conducted their work from 16 March— 27

September 2000 and the small mammal team conducted their population study from
April— O ctober.

2000 . Monts Doudou is part of the Gamba complex ofprotected areas . The

Gamba complex is one of the b iological jewels of the Congo Basin. Its privileged position
in term s of b iodiversity is based on its diverse hab itats and gradients . The region offers a

rich variety ofnatural hab itats including different types offorest (swamp,
flooded, and terre

firme) , the savannas of the Nyanga plains , the immense papyrus marshes close to the mouth

of the riverNyanga, and the Raphia marshes of the Rembo Ndogo . The DoudouMountains
were the least explored area of the Gamba complex and thuswe were del ighted to be
among the first to visit this region.

Our survey ofMonts Doudouwas organized under the auspices of the World Wide
Fund

”

for N ature (WWF) , Central Africa. Since the Monts Doudou survey,we have con

ducted a sim ilar inventory in the Parc N ational Dzanga-Ndoki , in the extreme southwest of

the Central African Republic . Each of these sites is a focal point of conservation efforts by

WWF in collaboration with host country scientists and governm ent agencies .

Collecting information about the living things on this planet is fundamental to reaching
the goal ofbasic science and conservation. Even after 200 years of b iological exploration,

we have fewanswers to these simple questions:What kinds of living things exist?Where

do they l ive? Howare they related? Based on the fact that you can identify any b ird in

North America and Europe with a small field guide , it is easy to think thatwe know enough

about l ife on this planet and that 19th century field collecting is no longer needed . It is a

shock to most people to realize howlittlewe know about the diversity of life on this planet .

Systematists have identified m illion species— a mere fraction of the creatures living on

this planet .

We are pleased that WWF incorporates survey work to achieve its. conservation goals

in the Congo Basin. Critics of inventory program s have asked these questions:Why should

we invest in collection and analysis ofbiodiversity information globally, when hab itat and

species are disappearing so fast? Shouldwe rather support protection and preservation?

Maybewe '

don
’

t need to know very much about it to preserve it. Howcan collecting and

knowing the species l iving on Earth help conserve them?
Conserving tropical biodiversity into perpetuity consists of three basic and overlapping

steps
— save it, know it, and use it. The direct

“
save it” step often requires knowledge of

where b iodiversity is located and requires l im ited inventories and mapping diversity . How
ever

,
if only this first step is executed, the

“
conserved” tropical wildland has very l ittle

chance of long
-term survival

,
no matter howscientifically well-founded, legally bound, or

esthetically attractive . Once an area is
“

protected, the second and third steps , termed

biodiversity development by Daniel Janzen,
must be applied so as to generate perpetuity

of conservation status . We are convinced that long-term conservation of tropical habitats
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will only come about through their non-damaging use by local , national and international

societies .

“Inventory, an action that demands some kind of a taxonom ic infrastructure, is not a

l ist but rather a process ofmaking b iodiversity information accessible for all users across

society, whether the users are local village children on a guided tour of a park,

bioprospectors or local populations looking formedicinal plants , national park managers ,

or any other sector of society that needs toaccess the environment . With respect to conser

vation,
inventory has its purpose in setting up those conserved habitats for relatively

non-damaging uses . Thus ,we will be much more effective a t protecting something (at

much lower cost), whenwe understand it. Systematics and the required collections are

therefore, the foundation for long-term conservation.

With long-term conservation and local management as our objectives ,we conducted

an elevational transect of the DoudouMountains , focusing on several groups ofvertebrates

and invertebrates . We employed rapid assessment techn iques to survey

'

the fauna at three

elevations along the western slope of the mountain,
including forest at the lowest elevation,

mid-elevation,
and the summ it zone . The aim of our study is to

i

provide data to address the

following issues and questions relevant to the conservation and management of this moun

tain: l ) patterns of elevational variation of the fauna; 2) howthese patterns compare to sim
ilar studies elsewhere in central Africa; and 3) the biogeographic attributes of the montane
fauna in relation to the Pleistocene refugia hypothesis .

The survey team moved in unison up the slopes of the reserve, except for the small

mamm al population study and the botanical study. The surveywas conducted during the
rainy season from February March,

because the greatest reproductive activity ofmany or

ganisms occurs during this time and because many organisms are more conspicuous, more

easily identified, and more abundant during the rainy season.

In most cases , standardized quantitative techniques were used to survey target taxa .

Quantitative methods are essential in inventories . They perm it an evaluation of the com

pleteness of the survey effort, comparison with other sites , and allow the survey to be re

peated for future monitoring program s . Though our efforts rel ied on quantitative tech

niques , the time spent in the field was relatively short, and thus could not include a

complete inventory of all taxa . Our survey, however, provides a baseline of information,

which future studies can build upon.

We are indebted to the WWF staff in Gabon for their help in organizing this expedi
tion,

in particular, O livierLangrand and ProsperObam e Ondo from WWFGabon
,
who ini

tiated the survey; Jean Jacques Tanga and Faustin Oyono from the Direction de la Faune et
de la Chasse (DFC), and field assistants , Christian Nziengui, Stanislas Moussoungou,

and

VictorNzamba Bivouli. It is with pleasurewe acknowledge A lan Levitonand KatieMartin
from Scientific Publications at CAS. Their editorial and organization skills have greatly
improved this volume . The 2000 biological inventory ofMonts Doudouwas funded by
World Bank toW P andWWF-CARPO .

We dedicate this volume onMonts Doudou to Faustin Oyono,who died in an accident
shortly after the expedition. Faustin Oyonowas one Of the most prom is ing students in for
estry,

an essential member Of the expedition,
a natural leader

,
and an advocate for conser

vation.
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This study highl ights the urgent need to map biodiversity. Given the current levels of
world habitat loss and continued high rates of deforestation, a biodiversitymap is essential
for effective conservation practices . In basic sciences , this map is needed to understand the

complex historical factors that have shaped the origin and evolution of life . N owisthe time
to document and analyze b iodiversity before the chance is forever lost.

This volume presents the results of a biological inventory conducted inMonts Doudou

(Doudou Mountains) located in southwestern Gabonin the Gamba Complex of protected
areas (Fig.

T

l ) . Seven scientists participated in the field inventory, which took place in 2000 .

This chapter briefly describes the Monts Doudou region,
the organization of Our 2000 field

season in the region, geology,
cl imate, and weather conditions during the expedition.

The Gamba Complex is the largest protected area in

Gabon covering km2 bordering the Atlantic O cean and extending up to 100 km
'

in

land . This region is one of the Congo Basin
’

s most diverse in terms of habitats . Starting
with the coast, they include beach and dunes , littoral forest, mangrove forest, coastal scrub
forest, freshwater swamp,

lowland seasonally flooded forest, upland non-flooded forest,

open grassland and extensive lagoons and lakes adjacent to the ocean. Further inland— the

l ocation of the present study— are extensive tracts of upland forest dissected by lowland,
seasonally flooded forest along rivers and stream s . World Wide Fund for Nature (WWF)
identified three global ecoregions in the Complex: Atlantic Equatorial Forest,

Guineo-Congol ian Coast Mangroves, and the Western Congolian Forest—Savanna Mosaic

(O lson and Dinerstein

The Complex is currently divided into multiple zones with varying degrees ofprotec
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FIGURE 1 . L ocalisation de l
’

Aire d
’

Ex
‘

ploitation Rationnelle de Faune des Monts Doudou.

l
’

Aire d
’

Exploitation Rationnelle de Faune (AERF) de Moukalaba-Dougoua (decree
number l 484/MEF/SF-5225 of 17 November 1962) comprising the Reserve de Faune of

Moukalaba-Dougoua and the Domaine de Chasse ofMoukalaba;

l
’

Aire d
’

Exploitation Rationnelle de Faune des Monts Doudou (decree number

000 105/PR/MEFR of28 January The relief is uneven and ranges to 700 m in eleva

tion.
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l
’

Aire d
’

Exploitation Rationnelle de Faune de Sette Cama (decree number

1487/SF-4225 of 17 November 1962 and decree number157 1/SF-CHPP of 29 December

1966) comprising the Reserve de Faune of Petit Loango , the Réserve de Faune of Plaine
Ouanga, Domaine de Chasse of Sette Cama

,
Domaine de Chasse of Ngove-Ndogo and

Domaine de Chasse of Iguela.

The studywas concentrated in the AERF deMoukalaba—Dougoua and AERFdeMonts

Doudou.

Transect Sites

This
~

study included three elevations along the eastern slope ofMonts Doudou:forest
at the lowest elevation ( 1 10 m) , m id—elevation (375— 425 m) , and the summ it zone

(585— 660 m) . The following three sites were inventoried:
1 10 m (Camp 1) Province de O gooue

-Maritime, Reserve de Faune de la

Moukalaba-Dougoua, km 305
°
NW Doussala, km 324

°
NW Mourindi,

1 10 m
,
lowland rain forest, 24 February— 4 March 2000 .

350— 425 m (Camp 2) Province de Ogooue-Maritime
,
A ire d ’

ExplO itationRationnelle
de Faune des Monts Doudou,

km 307
°
NW Doussala, km32 1° NW Mourindi,

350— 425 m ,
m id-elevation rain forest, 5March— 12March 2000 .

585— 660 m (Camp 3) Province de O gooue-Maritime, A ire d
’

ExplO itation Rationnelle
de Faune des Monts Doudou

,
km 304

°
NW Doussala, km 32 1

°
NW Mourindi,

585— 660 m ,
m id—elevation rain forest, 14 March— 2 1March 2000 .

Itinerary of the 2000 Expedition

Reconnaissance (6— 16 February 2000)was conducted byFisher to determ ine the route
for the elevational transect . Monts Doudouwas accessed through the village ofDoussala,
which is accessible by vehicles via the Tchibanga-Moab i road and then north by road to the

villages ofMourindi and then Doussala. Since maps indicating the major peaks of the re

serve were not available, Fisher traversed 75 km through the reserve, exploring the highest

reaches . Camp 3 at 1660 mwas the highest peak encountered within the protected area. Over

the past 40 years , selective logging has occurred at several locations of the Gamba Com

plex, though much of the area explored during thereconnaissancewas undisturbed . The

network of— abandoned forestry roads , however, provided access to Camps 1 and 2 . Local

helpwas hired from Doussala to prepare the road and bridges to Camps 1 and‘

2 .

The vertebrate survey teamwas inMonts Doudou between 24 February and 2 1March

2000 . The botanical crew conducted its work from 16 March— 27 September 2000 and the

small mammal team conducted its population study adjacent to Camp 1 from April— O cto
_

ber See Appendix 1 for a complete list ofresearch participants .

GEOLOGY

The geological formation in the GambaComplex dates to the Quaternary. The region

consists of the two principal soil types found in Gabon: coastal sediment and terrestrial
crystalline soils . The Monts Doudou Reserve is situated at the l im it of the sedimentary ba

sin with a large part of the surface in the Mayombe mountain chain. The Mayombe chain

extends 450 km long and 30 km wide , is m illion years old and consists of three series

from the base to the summ it:
Doussa series:m igmatite, metasomatic granite, septa of metamorphic rocks (thin

granular ofgneiss) ;
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Kouboula mountain chain series:metamorphic series of quartzite and m ica-schist

with granitization;
Douigni series: metamorphic series of

“

m ica-schist, amphibole-schist, quartzite

(200 m thickness) with some intercalation of basic metavolcanit (talc—schist, epidotes) in

the lower part and locally of acidic metavolcanit in the upper part: tufa, porphyroids

(metarhyolit) (MENIPN

The most recent section dates from to m ill ion years and includes conglomer

ates, arkose, quartzite and chloro-schist (MEN IPN N ear the village ofDigoudou, on

the North ofNyanga; the particulargeology of the site is reflected by spectacular extrusions

ofmetamorphic rocks derived from l imestone or from dolom ites often veined by a variety
of colors .

The pedology of the Gamba Complex is characterized by ferralitic and hydromorphic
soil . From the coast to the hinterland, ferralitic soils predom inate in the coastal sedimentary
basin,

characterized by their lower topographic position and under the influence of thewa
ter table . Their texture is sandy clay (20— 30% argil) to clayey sand (30— 45% argil):In the

inundated forest, the so il is composed of sulfur material near the surface . The swampy

plants accumulate pyretic materials on the roots and when the soil desiccates , oxidation

produces sulfuric acid resulting in a pH of to In areas where the soil is regularly
subjected to floods , a lateritic layer could develop at a depth equal to the water table . (Envi

ronmental Resources Management

The forest so ils are covered by a thin layer of organic material that is reduced as
'

the

degree ofhum idity increases . In the savannas, the organic layer is less developed and could

even be removed by erosion. The m ineral surface possesses a thin epipedon resulting from
the organic layer of sandy particles . The so il horizons are gray pale or ochre in color (Envi
ronmental Resources Management

InMonts Doudou
,
the soils

‘

have a higher rate of argil and although they are not

deep,
they represent the richest soils of the Gamba Complex . Sensitive to erosion,

they are

protected by the vegetation cover. On each side
'

of the Moukalaba River, the savanna over
lying limestone-schist is situated in the peneplain at 100 m altitude

,
subject to karstic evo

lution and rising of the water table during the rainy season. They are not particularly s uit

able for agriculture (MEN IPN
As throughout Gabon,

the m ineral content of the soils found inMonts Doudou is poor
and their structure fragile . The soils are susceptible to erosion and rapidly lose theirnutrient
elements after slash and burn agriculture .

Hydrology
The occurrence of surface water in the natural habitats makes an important contribu

tion to species richness and ecosystem diversity in the Gamba Complex . The hydrology
network of the Gamba Complex is divided into three principal watersheds: the Nyanga
River, the Ndogo lagoon,

and the Ngove lagoon. Monts Doudou is drained by the Ndogo
watershed and by the Nyanga, which is the largest river in Gabon. The Nyanga drains awa
tershed of km

2
,
ofwhich 80% is situated in Gabon. The river enters Monts Doudou

at its confluence with the Moukalaba 1 10 km from the Atlantic O cean. Thereafter, a series
of rapids and waterfalls marks its route for a distance of 40 km as far as Igotchi. After
Igotchi, the Nyanga snakes across the alluvial littoral formation in the mangrove zone for a
distance of 55 km before reaching the ocean (MEN IPN In Monts Doudou

,
the sec

6
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ondary water routes of the Nyanga watershed are the Mingandou,
Y ara

,
Dugungu, Bidugu

and Mbani rivers . The Bidugu River form s the boundary between the lands of the

Batsiengui andMoubaoulaou villages, while theMbani River form s the boundary between
the Digoudou and Moruindi villages . The principal lakes, which support fishing, are

Tsougou N atsougou,
Kambela

,
Mingangandou,

Mibundzi, Mirobou andMunumboumba.

The N dogo lagoon has a surface area of 733 km
2
and drains a watershed of km

z
.

Rembo Ndogo (Ndogo River), the principal tributary of the Ndogo lagoon,
is the second

largest watercourse in Monts Doudou and drains a surface area of 4 12 kmz
. The otherwa

tercourses of Monts Doudou that exit into the N dogo lagoon watershed include the

Doudou,

°

Moukiama, Doufoucou,
and B ibanga rivers .

SOCIO -ECONOMIC ENV IRONMENT

Inside the Gamba complex, there are inhab itants perkm2 , distributed in 35 villages
and the city ofGamba (MPEAT 1993 ; Blaney et al . 1997 ; B laney et al . 1998 ; Blaney et al .

1999 ; MbournbaMavoungou et al . If the city ofGamba is excluded, the population
density is only inhabitants/km? The rural communities are m igrant populations estab

lished in successive waves between the 18th and the end of the 19th century (MENIPN
The primsary ethnic groups found in the Complex originated in the Congo .

The Vilis, whose m igration path is somewhat older, clashed with the Nkomis at the
end

'

Of the 17th century and at the beginning of the 18th century. One part of the ethnic

group established itself along the Atlantic coast . The Lumbus, from the Pointe-N oire re

gion, divided into two branches, thereafter encountering the Vil is . The Punus m igrated to
the Ndende sector, then returned towards Mouila and were diverted towards Mayombe .

Pygmy populations are absent in the Complex even though they often preceded the Bantu
people in their m igrations (MENIPN The local populations practice agriculture,
hunting, fishing, and forest products gathering formedicine and other needs (construction,

palm wine, etc .)
Six villages are located in the Monts Doudou region: Mourindi, Moukoualou,

Batsiengui,Boutembi, Igotchi and Digoudou. While the first five villages are located on

the periphery Of the protected area, Digoudou is located in the m iddle . The total number Of

inhab itants recorded in these 6 villages is about 600 . Subsistence of the local population is

intimately linked to natural resources such as wild animals and forest products . Gathering
forest products requires journeys ofup to 15 km (B laney et al . The principal diet is

based on agricultural products , principally plantain bananas, cassavas and manioc, sweet

potatoes, corn,
and yam s . Every

‘

dry season
,
for a period of approximately two weeks , the

people ofMoukoualou and Mourindi fish in the meres situated in the Domaine de Chasse
ofMoukalaba and in the AERF ofMonts Doudou (Blaney et al . Monts Doudou is

additionally exploited for econom ic issues by a foresterbased near Igotchiwho exploits the

forest on the basis ofa perm it that expired in 1999 .

METEOROLOGY

Clim ate

Monts Doudou region receives a high level of solar radiation because of its proxim ity
to the equator. The climate is hot and hum id. The temperature varies between 17°C and

23
°
C in the dry season and between 25°C and 32

°
C in thewet season, with highest temper
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atures usually occurring betweenMarch andMay. The climate is characterized by four dis

tinct seasons:

a rainy season from September to December;

a short dry season of around one month duration between December and February
'

a rainy season from February toMay;

a dry season from June to September, during which there is extensive cloud cover.

The availab le data on precipitation forthe last 10 years are from the Rabi and Gamba

petrol stations operated by Shell Gabon (Figs . 2
,

Given the short time frame of data col

lection
,
a robust analysis of average annual precipitation is not possible . However, the

greatest rainfall in the last 10 years was observed in 1977 (2966 mm in Gamba and

2851 mm in Rabi) . The driest years during the same 10-year period were in 1993 for

Gamba ( 16 15 mm) and 1992 for Rabi ( 1476 mm) . According to the classification of cli

mates by Koppen modified by Trewartha, Monts Doudou is situated in the hum id tropical

cl imate of type Aw defined by the alternation of rainy and dry periods with a rainy season
during the austral summer (Money During the rainy season, convection currents can

establish thunderclouds 10 km in diameter with a duration generally not exceeding 1 to 2

hours (Shell Gabon The force of these currents may uproot trees .

The rate of annual evaporation in the study area is around 1200 mm (McGregor and

N ieuwolt which corresponds to half the annual precipitation and reflects the impor
tant role of relative hum idity (Table Temperature is uniform throughout the year with
the coolest months during the dry season.

For 80% of the time, wind speed at Gamba is never greater than 5 m/s and direction is
usually from the southeast (Shell Gabon with occasional winds from the south and

southwest. They correspond to the trade wind, which drives the Benguela O cean current;

along the coast towards the equator and is the principal cause of sand deposition along the
‘

coast. Although no weather data is available further inland, wind force seems to be reduced
with distance from the coast.

TABL E 1 . Average monthly temperature and relative humidity.

Month Relative humidity

Source: L emoalle and Albaret 1995
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Meteorological parameters related to orography

One of the principal abiotic factors influencing variation along elevational gradients IS
a shift 1n meteorological parameters related to Orography (Riehl These factors ln

elude rain shadows , zones of higher rainfall and decreased solar radiation associated with

regular cloud caps , and shifts in daily temperatures (Pendry and Proctor In turn,

variation in these factors regulate water supply
4 drought orwater logging, decomposition

rates, soil nutrients , etc . , and these parameters have direct bearing on environmental com

plexity and ecological productivity (Rosenzweig
Little information is available from the Congo Basin region on variation in climatolog

ical variables along mountain slopes . Further, since one of the goals of ourMonts Doudou

inventorywas to exam ine biotic changes related to altitudinal variation and the fact that the

activity patterns ofmany of the surveyed organism s are directly related to factors such as

rainfall and temperature, meteorological informationwas gathered during the course of the
February— March 2000 biological inventory ofMonts Doudou to address these points .

Meteorological data collected included daily m inimum and maximum temperatures ,

using a min-max thermometer, and precipitation, using a standard rain gauge. These de

vices were installed within a fewhours of arriving at each campsite . The rain gaugewas
placed in an Open areawithout canopy cover and the thermometer attached to theitrunk ofa

TABL E 2 . Summary ofm inimum and maximum temperatures and precipitation during
the 1999 expedition to Monts Doudou. Meteorological informationwas also obtained at
the 1 10-meter site during the same period as the 350

-meter and 625-meter sites .

Periods of measurement Temperature (
°
C)
1

within each transect Minimum Maximum

24 Feb .
— 4 March

110 m

1 l 0 m 2, 95— 1 17

110 m 2
,

1Data are presented as number ofrecords, range, mean,
and zt standard deviation.

2Data are presented as number ofdayswith rain,
range, mean, and zt standard deviation.

10
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FIGURE 4 . Comparison ofminimum andmaximum average daily temperatures during simultaneous periods in the

1 10 and 350 m zones (a) and 110 and 625 m zones (b)

tree (without epiphyt ic growth) in the shade. Readings were made each morning between
and a m .

Within a fewdays after our departure from the 1 10-meter s ite the research group of

Marc Colyn installed a weather station adjacent to our joint study area within that

elevational zone . Data from this station,
which were Obtained by Violaine N icolas during

the periodwe were at higher elevations , allows comparison of simultaneous weather pat

terns On the mountain between different elevational zones .

1 1
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FIGURE 5 . Comparisons indailyrainfall during simultaneousperiods between the 110 and 35Om zones (a) and 1 10
and 625 m zones (b) .

Variation along elevational gradient

Therewas a clear decrease in the m inimum daily average temperature with increasing
altitude from 22 0°C at 110 m to 20 1

°

C at 625 m . Further, the average maximum tempera

turewas higher at the lowest elevation and decreased with altitude from 28 2°C at 1 10 m to

249
°
C at 625 m (Table
The pattern of increasing average m inimum and maximum temperatures during the pe

riod of the inventory, from 24 February to 22 March
,
was establ ished for the 110-meter

12
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contour. The maximum average daily temperature at 1 10 mwas C between 24 Febru
ary and 4 March

,
C between 5 and 13 March

,
and 28 8

° C between 14 and 22 March .

The same pattern holds for average m inimum temperature . Thus
,
during the course of this

field trip therewas a sl ight increase in daily temperatures within a single elevational zone .

The factors of altitude and season played a role in measured changes in weather patterns .

However, during the four weekswe were in the field the shift in average minimum and

maximum average temperatureswas greater between elevational zones than the seasonal

shift at the 1 10-meter site .

The number of days of rainfall between elevational zoneswas rather cons istent, with
precipitation occurring 44-67% of the dayswe were at each site (Table However

,
the

average number ofm ill imeters per rain shower, as well as the maximum amount during any
24-hr period, increased steadilywith altitude . Total rainfallwas mm at 1 10 m (24 Feb
ruary to 4 March) , mm at 325 m

,
and mm at 625 m . At 1 10 m the three most

rainy 24—h0ur periods were and mm
,
at 350 m and mm

,

and at 625 m 80 , 30 , and mm . In general most of the showers occurred in the laterpor

tion of the day, evening ornight. Only on a fewoccas ions didwe experience rain during the
morning or early afternoon .

Variation along the slopes of Monts Doudou

Data Obtained from the meteorological station at the 110 m site whilewe surveyed

higher
"

elevations provide a means to understand howweather patterns vary along the

l pes ofMonts Doudou . The datafrom the 1 10 m zone were separated according to the

periods thatwe were working at the 350-meter and 625-meter zones (Table Average
m inimum and maximum daily temperatures were higher at 1 10 m than in the 350-meter

zone (Fig. 4a) and the 625-meter zone (Fig. 4b) .

Twenty-fourhourperiods with rainfall at the 1 10-meter and 350-meter sites between 5

and 13 March showed fewparallels (Fig. 5a) . N O rain fell at the former s ite until the end of

this period,while at the l atter therewas precipitation at least every other day. This is in

contrast to the 625-meter and 1 10-meter sites between 14 and 22 March
, which showed co

inciding periods of rainfall , although the magnitudewas always less in the 1 10-meter zone

(Fig. 5b) .
Thus

,
rain showers reaching the mountain tend to deposit more precipitation at higher

altitudes . Sometimes these systems are widespread and at other times rather isolated . Even

though therewas some seasonal change in temperature duringthe period of our inventory,

the most notable shiftwas related to elevation . On the basis of the meteorological data

gathered it is clear that an altitudinal deviation of sl ightly over 500 m between the lowest

and highest survey sites onMonts Doudou shows important differences in weatherpatterns

and in turn differences could be expected in the b iotic communities along this elevational

gradient .
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botanique trés
‘

l

élevée se trouvent en moyenne et haute altitude . Une correlation positive a

été montrée entre l
’

altitude et la diversité de la vegetation (nombre d
’

espéces et
-

pieds par

unité de surface) , et cela est d
’

autant plus vrai pour la flore l igneuse que pour les

nombreuses especes non l igneuses . Des inventaires botaniques complémentaires des zones

de haute altitude des Monts Doudou sont vivement recommandés .

INTRODUCTION

A thorough knowledge of the flora Ofa certain region acts as an indispensable basis for

all other environmental research,
including ecological studies , forestry, econom ic botany,

and issues Of conservation and management . A lthough Gabon, with an estimated total O f

7000 plant species , possesses a tropical lowland flora known to be the richest in all OfAf

rica (Breteler unfortlmatelywe must note that its flora is at the same time among the

least well—known ones , and much remains to be done . At the national level there are numer

ous regions within Gabon that are imperfectly ornot at all known botanically,
because O f a

largely insufficient number of botanical collections . [An estimated total Of only
specimens (Breteler 1996)was collected in this country that has a surface Of km2 .]
TheMonts Doudou were amongst these imperfectly known areas , with only about=l 200 bO

tanical collections .

In order to draw up a propermanagement plan for the Reserve, itwas recognized that a
more detailed knowledge Of the flora in general, the types Of vegetation,

and the distribu

tion Ofbotanical diversitywithin the reservewas desirable . The N ational Herbarium OfGa

bonwas approached to perform such studies , which led tothe present results . Two different
types Ofresearch were performed:firstly,

a general botanical inventory,
and secondly an ini

ventory Of small plots . In both
,
the questionwhether altitudewas related to botanical diver

sitywas addressed .

OBJECTIVES

General botanical inventory
In the past, the Monts Doudou have been visited by several botanists

,
most notably

Dutch (see Table who made 123 5 herbarium collections . Before the present project
started, data on only a fewhundred of these collections were available in the database kept
at the National Herbarium OfGabon .

The Monts Doudou have a surface area of 3320 km2 . An average Of 2 collections per
square kilometer is a figure generally accepted by botanists to consider a tropical region as

being
“
botanically well-known

”

(Campbell and Hammond W ith the present means

and work program itwas impossible to arrive at the preferred number
“

Of approximately
collections for the Monts Doudou, but our aimwas to at least double the number Of

available pl ant collections . With a total of around collections
,
the Monts Doudou

would enter the category Of
“
botanically fairly well-known,

” which is acceptable for the
moment .

Besides that, the following four Objectives were formulated for the general botanical
inventory: To arrive at a species l ist for the Monts Doudou Reserve ; 2 . TO develop a

standardized method of botanical diversity analysis ; 3 . To investigate the relationship be
tween altitude and botanical diversity; 4 . To indicate the most important localities in term s
Ofbotanical diversity conservation.
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Plot inventory
The Objective Of the botanical inventory Of small plotswas to Obtain information on

forest vegetation compos ition,
and on botanical diversity as a function Of altitude . This

would allow a comparison between our data and those Obtained by other, mainly zoologi
cal

,
researchers ,who performed their research within the context Of the same project.
Before the

'

actual inventory, the N ational Herbarium OfGabon foresaw the verification
of a correlation between botanical diversity and the different vegetation types Of the Monts

Doudou, as given on an existing vegetation map . Unfortunately,
this map proved not to be

detailed enough (primary forest divided into
“
accessible forest” and

“inaccess ible forest” )
for this type Of analyses .

METHODS

General botanical inventory
P lanning of the miss ions . Using the existing vegetationmap and given the possib il ities

Offered by road conditions and logistics , the localities to be vis ited were identified . To Ob

tain a maximum ofbotanical diversity information,
these sites were well distributed among

the various vegetation types . We identified six different vegetations to be visited: dry sa
vannah, riverine forest

“
lowland forest on dry land

,

” “
lowland swamp forest

,

”

“
mid—altitude forest

,
and high-altitude forest.

order to locate as many species as possible in their fertile state (with flowers or
fruits), itwas decided to distribute the various m issions well throughout the project period .

Biodivers ity ana lys is . The term
“biodiversity

”

is a complex one . The biodiversity of a

certain region is Often expressed by the number Of speciespresent . Because this s imple for
mula is Often not satisfactory (a given region may comprise a sim ilar number Of species
than anotherone , but with a much higher percentage Of rare species) , researchers have de
veloped other indexes

x
These indexes Often imply the definition Of categories of species

rarity and/or threat . The most well known Of these is probably that Of the IUCN (IUCN ,

serving as a basis formost of the
“
Red Data Lists .

In Gabon,
the level of our botanical knowledge is , unfortunately, still too lowfor the

appl ication Of the IUCN categories . Another, more simple and coarse, system has been de
veloped for. Ghana by W . D . Hawthorne (Hawthom e and Abu Juam 1995) andwas tested
and adapted during several field studies in Ghana . It is this system that the N ational Herbar

ium O fGabon has adapted for Gabon within the context of the present project. A total of
nine rarity categories have been defined, each with its own biodiversity value (Table For

this b iodiversity analysiswe have chosen 1 1 plant fam il ies with a significant number Of

Species occurring in Gabon and botanically more or less well-known .

Indicator sp ecies for a P leis tocenefores t refuge . In the past, a group OfBegonia spe

cies (sections lL oas ibegonia A.DC . and Scutobegonia Warb .) were identified as indicators

for the presence Ofa forest refuge during the Pleistocene (Sosef During the botanical

inventories , these species were given special attention as theirpresence may strengthen the

hypothesis that theMonts Doudou represent a former forest refuge area.

P lot inventory
To collect data on vegetation composition and species diversitywe have established

plots Of40 x 40 m . Within these plots all trees with a stem diameter Of 10 cm and overwere

taken into account ; the species name and the number O f stem s present per species were
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TABL E 1 . ReviewOfrarity categories and their attributed biodiversity values .

Category Distribution Rarity within
distribution area

Endemic specieswith a very limited
distribution km2) . Gabon has a

strong responsibility regarding the protection

of this species .

Same distribution Common or

Species limited to LowerGuinea

(biogeographic region recognized byWhite

( 1979) that extends from southeast N igeria to

thewest Of the Democratic Republic Of
Congo) . Gabon has a certain responsibility

regarding the protection of this species .

Same distribution Common or

Species lim ited to UpperGuinea and Lower
Guinea (Liberia to thewest Of the Democratic
Republic ofCongo) or limited to Lower
Guinea and Congolia (southeast N igeria to
the east Of the Democratic Republic Of

Congo,
Rwanda

,
and Burundi) . Paying

attention to the protection Of this species may

be favorab le forGabon .

Same distribution Common or

Species limited to LowerGuinea, Congolia,
and East Africa

,
or to UpperGuinea, Lower

Guinea, and Congolia .

Same distribution Common or

Specieswith a larger distribution area

noted down . From these data,weObtained for each Of the plots:the number Of tree fam i
lies, the total number Of tree Species , the average number Of tree species per fam ily,

and

the total number Of stem s . The Objectivewas to establish at least 15 plots , so as to arrive at
a total surface of about hectare . Becausewe wanted to study the relation Ofvarious pa

rameters with altitude , the plots were chosen so as to represent a wide range of altitudes .

Sim ilar to the zoological research, three altitudinal zones were defined:
L owaltitude: 200 m

Medium altitude:200— 4 50 In

High altitude: 450 m

The Objectivewas to establ ish at least five plots per altitudinal zone .

Within each 40 x 40 m plot, a subplot Of 10 x 10 mwas selected in which the presence
of every plant specieswas recorded . A reference herbarium specimenwas collected for al
most every species encountered .

Differences between the plotmeans per altitudinal zone were tested on significance us
ing oneway AN OVAS and Tukey-KramerHSD multiple comparison tests in Jump
(SAS Institute Inc .

,
NC , USA) .
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The actual correlations of plot altitude with number of tree fam ilies , total number of

tree species , number of tree species per fam ily,
number Of stems (all in the 40 x 40 plots) ,

and total number Of species (in the 10 x 10 plots) were exam ined using regression analyses .

The analyses were performed in Excel 97 (Microsoft Corporation, USA) . Pearson
’

s corre

lation coefficients corresponding to the regression l ines were calculated and tested on sig
nificance usmg Jump .4 .

RESULTS AND ANALYSES

General botanical inventory
Rea liza tion of the miss ions . Botanical collections were gathered during the following

periods:

16— 27 March 2000

4— 19 April 2000
14 May

— 4 June 2000
14— 27 September 2000

Figure 1 shows the location of all visited s ites . Because the exact boundaries Of the
Monts Doudou Reserve were not known at the start, and even changed during the project,
some of these local ities are situated outside the actual reserve .

The ava ilable collections . During the field m issions 1286 collections were gathered,
1254 inside the Monts Doudou Reserve . Data on all these collections were entered in the

database Of the N ational Herbarium Of Gabon, using the BRAHMS software (Filer
In general , e ach collection comprised four or five duplicates to be distributed to other her

baria in Africa, Europe, and the United States .

At the start Of the present project, data on 232 collections from theMonts Doudou Re

serve were already available from the database . The B iosystematics Group (Wageningen

University,
The N etherlands) , one of the principle partners O f the N ational Herbarium, pro

vided photocopies Of field annotations and identifications O f 1099 collections gathered

from the Monts Doudou. They were all entered within the context Of this project . Data on

another 106 co llections originating from the Monts Doudou were supplied by the Missouri

Botanical Garden (St. Louis , United States) , another partner Of the N ational Herbarium .

L ee White (World Conservation Society,
LopeReserve, Gabon) put data on another 33 col

lections at our disposition. The latter
,
however, were not yet identified dOWn to species

level and were therefore not taken into consideration.

At present, a total O f 2459 botanical collections relating to the biodiversity Of the

Monts Doudou are recorded in our database . TO make a geographical selection Of the data,
we have used the l im its Of the nine rectangles presented in Figure 2 . Below,

a synoptic table

concerning these collections is given (Table
During the inventory O f the subplots , around 400 reference samples were collected .

After being analyzed, most Of these will be incorporated in the collection Of the N ational

Herbarium as well . Consequently,
we may conclude that our Objective to arrive at a total Of

about 2500 collections for the Monts Doudou has been met with, and that this numberwill

soon be exceeded .

The distribution Of the 2459 botanical col lections within theMonts Doudou Reserve is

presented in Figure 3 .

Identifica tion of the collections . Personnel O f the N ational Herbarium have identified

the majority O f the newcollections . About a third were identified by special ists of

Wageningen Univers ity and by G . Achoundong (N ational Herbarium Of Cameroon,
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FIGURE 1 . Siteswhere botanical specimenswere collected during the project .
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FIGURE 2 . The nine rectangles used to select the data related to botanical collections .
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TABL E 2 . Overview ofall available botanical collections (2459) Of theMonts Doudou

Reserve .

Collector Number of collections Collecting date

J . C. Arends et al .
M . A . van Bergen et al .

H. P . Bourobou Bourobou

J . J. Dibata
Y . Issembé et al .

A.M. Louis
G. McPherson

J . M. Reitsma et al .

M . S . M. Sosef et al .

J . J . F .E. deWilde et al .

C . Wilks

Yaounde) . Within the framework Of this project, F . J . Breteler (WageningenUniversity),
the world specialist on the flora OfGabon,

could stay at the National Herbarium OfGabon

for 3 weeks and has been a great help in identifying our Specimens .

A total O f about 75% Of the newco llections have been identified to species level . The

remaining were identified at genus or fam ily level and await the availab il ity Of Specialists

who can further identify them .

The sp ecies concerned. A complete l ist of all species presently known to occur within

the Monts Doudou has been added as Appendix A . This list shows a total Of 99 1 different

Species (806 Dicots in 92 fam il ies , 13 1 Monocots in 14 fam ilies , and 54 ferns in 1811 fam i

l ies) .
Among these species , 5 are endem ic

_

to the Monts Doudou ,
and another 9 have. a very

restricted distribution in southwe stern Gabon (and neighboring western Congo -Brazza

ville) . The most remarkable species and discoveries are l isted below:

Adha toda le- tes tai (Acanthaceae):endem ic species with a very l im ited distribution in

southwestern Gabon;
Anthonotha trunciflora (Caesalpiniaceae):rare species , known only from the coastal

zone ofGabon;
Begonia dewildei (Begoniaceae):species endem ic to the Monts Doudou;we have lo

cated anotherpopulation Of this rare species ;
Begonia gabonens is (Begoniaceae):recently discovered species endem ic to the Monts

de Cristal and theMonts Doudou ;
Begonia sp . nov . (Begoniaceae):probably a newspecies, close to Begonia scutulum ,

butwe need more material to exclude the possib il ity that the population is Ofhybrid origin;
Calp oca lyx brevifo lius (Mimosaceae): recently discovered species and known only

from around Tchibanga and the Rab i-Kounga area;
Cincinnobotrys aed a l

-is (Melastomataceae):first record for Gabon; previously known
from the south Of the RDC

,
northernAngola and Zambia;

Commitheca le tes tuana (Rubiaceae):rare species , endem ic to southern Gabon;
Connarus longes tip ita tus (Connaraceae):first record Of this species forGabon;
Cos tus nudicaulis (Zingiberaceae):rare species , endem ic to Gabon;
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Cynometra nyangens is (Caesalpiniaceae):previously known from a single collection

by L e Testa around Tchibanga at the beginning of the 20th century;

D ichap eta lum Sp . nov . (D ichapetalaceae):newSpec ies yet to be described, recognised

by the specialist F . J . Breteler. A second collection appeared to be present in our herbarium ,

collected in the Monts Doudou Reserve by Reitsma some 15 years ago .

Elaeophorbia drup ifera (Euphorbiaceae):rare species , only known from southern Ga

bon and western Congo-Brazzaville .

Imp a tiensfloretii (Balsam inaceae):species endem ic to the Monts Doudou Reserve;
Isomacro lobium conchyliophorum (Caesalpiniaceae):rare species , endem ic to south

ern Gabon;
Memecylon sa licifolium (Melastomataceae): recently discovered species , previously

known from some collections around Belinga (northeastern Gabon) ;
Sa intp auliop s is lebrunii (ACanthaceae):first record Of this species for Gabon (but re

cently also collected onMount Iboundj i) ; rare species known from Central and EastAfii ca;
Schumanniophyton hirsutum (Rubiaceae):first record Of this species for Gabon; Spe

cies known from Congo-Brazzaville , Angola (Cab inda) and the RDC ;
Tap ura letes tui (Dichapetalaceae):rare Species , known only from southwestern Gabon

and western Congo-Brazzaville ;
Tarennajolinonii (Rub iaceae):rare Species , endem ic to Gabon;
Trichoscyp ha gambana (Anacardiaceae): recently discovered species , only

‘

known

from the region Gamba-Rab i—Monts Doudou;

Trichos tephanus gabonens is (Flacourtiaceae):recently discovered Species , endem ic to

theMonts Doudou;
Tris temma ves titum (Melastomataceae): recently discovered spec ies , previously

known from a Single collection originat ing from northwestern Gabon;
Warneckea cauliflora (Melastomataceae): rare Species , endem ic to southern Gabon

and western Congo-Brazzaville .

Biodiversity analysis

A complete b iodiversity analysis for the 1 1 selected fam il ies is given in Appendix B.

These 1 1 fam ilies correspond to 259 species , which is 26 . 1% Of the total number OfSpecieS

as given in AppendixA.

Table 3 shows the number of species and biodiversity values per fam ily. The total and

mean biodiversity values may be compared later on with data Obtained
'

from other regions
within Gabon,

to Show the relative importance Of the Monts Doudou. Because the
'

method

has been recently developed, such a comparison is not yet possible to date.

Four fam il ies Show a high percentage of rare species: the Balsam inaceae
,

Begoniaceae, Dichapetalaceae andMelastomataceae . It is remarkable thatwithin theMonts

Doudou the Connaraceae and -the O rchidaceaeare apparently represented by comm on or

fairly comm on Species (see Appendix B formore details) .
Furthermore ,we would like to know howthese biodiversity values are distributed in

relation to altitude . Table 4 Shows the results Of this analysis . Unfortunately, some Of the

O lder collections (29 1 in total) could not be taken into consideration,
because the altitude at

which they were collected is unknown .

Wh i le trying to analyze the figures in Tab le 4 ,we noticed that itwas only logical
to look at the total biodivers ity value in re la tion to the number O f Spec ies (so the m ean
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TABL E 3 . Summ ary of the number Of species and biodiversity values per fam ily.

Family Number Of Species Total biodiversity Mean biodiversity
value value

b iodiversity value) and to the number Of collections made per zone . The mean biodiversity
value gives an indication Of the percentage Of rare species encountered, whereas the num

ber of collections is indicative Of the thoroughness Of the inventory (of the altitudinal zone
concerned) , and therefore for the l ikelihood that the total biodiversity value will still in
crease after additional collecting efforts . We should realize that this could be seen as a

drawback Of the presentmethodology:the total b iodiversity value can hardly serve as a fig
ure on its own,

and should be studied in relation to other data.

Taking into account all data in Table 4,we may c onclude that the altitudinal zone Of

300 to 700 m is clearly the richest part Of theMontsDoudou. Furthermore, it is most likely
that amore thorough inventory Of the zone above 500m will yield manymore rare species .

Following such inventorywork,
the total b iodiversity value Of this zone will increase, prob

ably even beyond that Of the 400— 499-mete
‘

r zone . It is remarkable that the 500— 599-meter

zone appears to be the zone with the highest percentage Of rare speC1es , but still has very
fewcollections . Could this be explained by a sampling methodology? IS a botanist, strug

gling on her7hisway to the summ it, reluctant to stop and collect anything, except when it

appears to be something special?

TABL E 4 . Analysis Of the distribution Ofbiodiversity values in relation to altitude , and the
number Of collections per altitudinal zone . Rare species refer to rarity categories 1A,

1B
,
and 2A.

Altitude
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FIGURE 4 . Distribution ofthe numberofendemic and rare species (categories 1A, 1B ,
and 2A) at specific sites .
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Figure 4 Shows the specific localities with concentrations Of rare Species , hence the
Sites with highest biodiversity figures . Clearly,

the two hills that were visited (Mont

Pongou at 2
°

I4
'

S,
10

°
23

'

E
,
and Mont Mougoubi at 2

°
24

'

S
,
10

°
26

'

E) are the richest Sites .

This even notwithstanding the fact that the last one has not been well inventoried because
Of a lack Of time and a visit during an inappropriate season.

In fact
,
fromthese data it seems plausible that the whole chain ofhills running from the

north to the south, is inhabited by rare or endem ic Species . It will definitely be worthwhile
to return to those hills to collect additional botanical information.

Within the 1 1 fam ilies studied in detail , 29 endem ic species (category 1A or 1B) were
Observed . Thus by extrapolationwe may state that around 1 1% Of the plant Species of the
Monts Doudou are endem ic to the region. Considering the fact that the more common Spe

cies
'

have a higher chance ofbeing collected than the rarer ones ,we assume newinventory
activities will add comparatively many rarer species to the Species l ist. Therefore ,we as

sume that the figure Of 1 1% will increase in the future .

The P leis tocenefores t refuge indica tors . Sosef ( 1994) had noted the presence Of seven

Species OfBegonia (B . c lyp eifolia ,
B . dewildei

,
B . hirsutula , B . lacunosa,

B . mildbraedii, B .

scutulum and B . vankerckhovenii) occurring in the Monts Doudou Reserve, and which are

recognized as indicators Ofa Pleistocene forest refuge . The presence Of these seven species

was a sufficiently strong indication to denote theMonts Doudou area as a former rain forest

refuge
M

During the present fieldwork,we have identified another two indicator Species:Bego
nia letouzeyi andBegonia scutifolia . Another collection OfBegonia may well represent an

undescribed
'

newspecies . (More material is needed
,
however, to exclude the possib ility that

the material originated from a hybrid population.) These newdiscoveries strengthen the hy
pothesis Ofthe existence of a rain forest refuge at the Monts Doudou during the Pleisto

cene .

Plot inventory
Rea liza tion of thep lots . In total

,
18 plots have been estab lished . All plots were Situated

in primary forest vegetation, seven in the lowaltitude zone, six in the medium altitude

zone, and five in the high altitude zone . Table 5 Shows the location and altitude of each

plot .

Al l data concerning the plot inventoryare presented in Appendix C . Themajority Of

the reference samples Of the subplot inventory (mostly sterile) have not yet been identified

due to a lack of time and human capacity . Therefore,we only present results concerning the
total number Of different species in the subplots .

Comp arative ana lyses of the p lots . Table 6 shows the averaged results Of the plots and

subplots at the. three altitudinal zones . The ANOVA showed Significant differences among

the plot means for number Of tree fam ilies (P number Of tree Species (P

and number of stem s (P at different altitude zones . The multiple com

parison tests showed that for all three parameters only the differences between the lowalti

tude plots and high altitude plots are s ignificant . The plot means of the medium altitude

plots are not significantly different from the lowand high altitude plot means (a

The number of tree species per fam ily in the plots and the number Of Species in the subplots

are not significantly different for the plots at different altitudes (P and P

respectively) .
Figure 5 depicts the results of the individual plots and subplots , showing an increas ing

gradient Of the number Of fam il ies , Species , and stems in relation to altitude . The relation
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TABL E 5 . Location and altitude Of each plot.

Latitude and longitude Altitude (m)

between altitude and all variableswas well explained by linear relationships . Tests Showed

that curvilinear relationships did not add much explanatory power (results not shown) . The

l inear relationships indicate that the numbers Of fam il ies and species increase with altitude ,
with the highest numbers at the highest altitudes (see also Table These results do not

confirm those
.

Obtained from the b iodivers ity analysis (Table which indicated that the

highest biodiversity values are found between 400 and 600 m ,
decreas ing again between

600 and 700 m . The decreasing biodiversity at high altitudes Shown in Table 4 is probab ly
due to sampl ing error, aswas already explained in the biodiversity analys is section -Amore

representative sampling will probably also Show an increase Of b iodiversity at the highest

altitudes
,
in accordance with the results O f the p lot inventory presented in Table 6 and

Figure 5 .

The correlations Ofaltitude with number Of tree fam ilies in the plots (r number

Of tree Species in the plots (r number Of stems in the plots (r 3 number of

species in the subplots (r are significant at the 5% level (P P P

TABL E 6 . Means and standard errors of the means ofnumbers of families , species , and stems

per altitudinal zone .

Medium altitude

200—4 50 m

Tree fam ilies (plot)
Tree species (p lot)
Tree Species/Fam ily (plot)
Stems (plot)
All species (subplot)
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Influence Ofa ltitude on plant biod ivers ity

Altitude (m)

Tree species Tree families Tree species/Family Stems A Species insubplots

Tree species Tree families Tree Species/Family Stems Species in subplots

FIGURE 5. Correlations Ofplot altitude and numbers Oftree families , tree species, tree species family, stem s, and
spec1es in the subplots .

0 .0078
,

,and P respectively) . The correlation Of altitude with mean number Of tree

species per fam ily is not Significant (r P This means that the number Of

tree species in the plots is significantly increasing fwith the altitude
,
but that the effect is

caused by a Significant increase in the number Of tree fam il ies, while the number Of tree

Species per fam ily remains constant. N ote that although the mean species number for the

subplots (Table 6) is not significantly different between the altitude zones, the overall cor

relation Of altitude and Species number in the subplots is significant .
To study differences in species composition and/or dom inance between the altitudinal

zones
,
we calculated the total number Of stems Of the more common Species for each zone .

TO el im inate the effect Of local dom inance,we only took Species into account that were eu

countered ln at least two different plots at a given altitudinal zone . Furthermore ,we made

an overview Of the total number Of tree Species per fam ily for every altitudinal zone . The

results are shown in Figures 6 to 1 1, and discussed below .

Considering the diagram s giving the number Of tree spec ies per fam ily (Figures 7 , 9
and we Observe that two fam ilies (Caesalpiniaceae and Euphorb iace '

ae) are well repre
sented in all thr

'

ee zones . Caesalpiniaceae is dom inant in the canopy. The understory, how
ever

,
is frequented by D ichos temma g laucescens (Euphorbiaceae) , Santiria trimera

(Burseraceae) , various D iospyros (Ebenace
'

ae) species , and O lacaceae such as D iogoa

zenkeri, Strombos ia pus tula ta and Strombos iop s is tetrandra ,
as can be derived from Fig

ures 6 , 8 , and 10 .

At lowaltitude
,
the canopy is dom inated by Caesalpiniaceae and Mimosaceae

,
with

Species such as D ia lium ango lense and Pentac lethra eetveldeana . In the understory
D ichos temma g lauces cens , Meiocarp idium lep idotum ,

and a large variety Of D iospyros

Species are frequently encountered .
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At medium altitude,we note an increase in the number OfAnnonaceae species . In the

canopy layer L ibrevillea kla ine i, P lag ios iphon emarg ina tus , and D ia lium ango lens e are

frequently Observed. D ichos temma g laucescens ,
Santiria trimera ,

and Strombos ia p us tu

la ta are Often present in the understory.

At high altitude,we note an increase in the number Of Burseraceae , due to the pres

ence of species such as Aucoumea kla ineana and Dacryodes igaganga . The understory is

dom inated by Santiria trimera ,
D ichos temma g laucescens , and Strombos iop s is tetrandra .

Species such as Syns ep a lum longecunea tum and Ochthocosmus ca lo thyrsus are frequent

and confined to this altitude .

DESCRIPTION OFTHE VARIOUS VEGETATION TYPES

L owALTITUDE FOREST m)

Forest on dry soil . This forest is usually established on level ground . The understory
is Open. The canopy is fairly high,

approximately 35
— 45 m . Thefollowing Species are char

acteristic:

Large trees: Desbordes ia glauces cens , Paus inys ta lia macroceras , Scorodophloeus

zenkeri, P terocarpus s oyauxii, P entaclethra eetveldeana
,
Gambeya africana , Ce ltis

tessmannii, D ia lium ango lense , and Cylicodis cus gabonens is .

Medium-sized trees: Coula edulis , Greenwayodendron suavo lens , P icra lima nitida,

Staudtia kamerunens is
,
D iospyros hoyleana ,

and especially the abundance Of

Meiocarp idium lep ido tum .

Smaller trees:D ichos temma g laucescens , P lagios tyles africana ,
Xylop ia hyp o lampra ,

D iospyros dendo ,
D iospyros obliquifo lia ,

Diospyros zenkeri, and Grewia coriacea .

In the understory Salacia spp . , L ep tonychia echinocarp a , and Rinorea Spp . are Often

encountered, and may be abundant in places .

Swamp forest . This forest occurs on badly drained soils . The understory is Open,
Often

with an abundance Of lianas l ike L ando lphiamannit. The canopy is high,
about 40— 4 5 m .

This forest
,
which is Often encountered along water courses , is characterizedby the follow

ing Species:

Tree layer:Khaya ivorens is , Carap a p rocera ,
Gilbertiodendron dewevrei

, Ca lpOlca lyx

dinklagei, Ca lp oca lyx heitzii, andHallea cilia ta .

Shrub layer:Massularia acumina ta
,
Sterculia tragacantha , Greenwayodendron

suavo lens , Trichilia p ierreana ,
Homa lium le — tes tui

, Oncoba glauca ,
Ha llea cilia ta

,

Cynometra lujae , Cynometra nyangens is , Uvarias trum p ierreanum ,
Anthonota

macrophylla ,
and Ouratea e longa tum.

Gal lery forest . In the southeastern reglon Of the Monts Doudou Reserve, savannahs
dom inate the landscape, but the valleys in this region are generally occupied by a type Of

forest called gallery forest . This forest form s a refuge for big mammals (elephant, buffalo) ;
large monkeys and other animals . Gallery forest is generally found along watercourses or
small marshes . The forest is diverse and contains , amongst others:Tetrap leura tetrap tera
Ceiba p entandra ,

Dracaena Sp . ,
Anthocleis ta vogelii, Berlinia bracteosa ,

Daniellia kla ine i
,

Elaeophorbia drup ifera ,
L andolphia mannii, Symphonia g lobulifera ,

Xylop ia quintas ii,
Strychnos aculea ta ,

and L anneawelwitschii.
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MEDIUM ALTITUDE FOREST (2004 50 In)

This forest type, which rises from the hill Slopes , has an understory characterized by
amongst others:Dichos temma g laucescens , L as ianthera africana ,

Rinorea Spp . , Santiria

trimera ,
and Strombos ia p us tula ta .

The tree layer is generally dom inated by Species such as P arkia bico lor
,
Dacryodes

igaganga ,
Entandrophragma ango lense , and L ibrevillea kla ineana .

The shrub layer is rich in species ; the most frequently encountered ones are

Trichoscyha abut, T. acumina ta
,
and Cleis topholis g lauca . The forest comprises several

characteristic lianas such as Strychnos aculea ta ,
L andolphia mannit, and Sa lacia Spp . The

presence Of the tree fern Cya thea camerooniana along several Ofthe streams is also Ofnote .

HIGH ALTITUDE FOREST 450 m)

These forests , occurring on the ridges and hill tops , are characterized by the frequent

occurrence Of Santiria trimera . Various Begonia species are common
, especially on rock

faces that occupy the high ridges .

The understory is generally Open and consists mainly of shrubs such as Phyllanthus

diandrus
,
Scaphop eta lum blackii, Santiria trimera ,

Anthonota fragrans , Isolona

camp anula ta ,
Trichoscypha acumina ta ,

Anonidium mannii, D icranolep is dis ticha ,
and

MaesobOtrya p auciflora .

The most important large tree species are Aucoumea kla ineana
,
Ery throphleum

ivorens e ,
Desbordes ia g laucescens , Kla inedoxa gabonens is , Syzygium s taudtii

,
and

Cop a ifera relig ios ia .

SAVANNAH

The savannah vegetation type is mainly located southwest ofMourindi, on dry soil . It
is dom inated by grasses such as Androp ogon chinens is , Androp ogon gayanus , Anadelp hia

afzeliana , and Hyp arrhenia familiaris . Some other frequently encountered grasses are

Panicum brazzavillens e , Rottboellia cochinchinens is, and Elymandra gbssweileri. A few
Shrub Species are to be found, such as Annona s enega lens is , D ichros tachys cinerea

,
and

Sarcocepha lus la tifolius . Regarding the other herbaceous species , the presence OfAsp ara

gus Sp . is remarkable .

CONCLUS IONS

1 . The Mon-ts Doudou Reserve can nowbe considered as a botanically fairly well

known area. The number Of spec1es recorded up to nowis 99 1 . The number of botanical

collections has increased towards 2459
,
and around 400 other collections are awaiting their

treatment and identification.

2 . Around 1 1% Of the plant species O f the Monts Doudou Reserve have a very l im ited
area of distribution, and are endem ic to the region. This figure is likely to increase follow
ing renewed collecting activities .

3 . The hypothesis that the Monts Doudou represent a former Pleistocene rain forest
refuge area is confirmed and reinforced by Observations Of additional indicator Species .
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4 . The areas having a very high botanical biodiversity, including high numbers of rare

and endem ic species , are situated at the medium (300 m) and high altitude (above 400 m)
zones Of theMonts Doudou Reserve .

5 . The botanical
'

biodiversity value O f a given region Should be studied in relation to

the total number Of species and the collecting index (number of specimens per square kilo

meter) .
6 . The diversity Of the vegetation (number Of species per surface unit) shows a clear re

lationshipwith,
and increases considerably with,

increasing altitude . This is true for both

the woody and herbaceous flora.

RECOMMENDATIONS

A thorough botanical inventory Of theMontMoungoubi, and otherhigh altitude zones ,
is strongly recommended . We foresee the discovery of many other, very rare species or

even some newto science .

Further development Of a standardized method to determ ine the botanical biodiversity
value Of a given region in Gabon is strongly recommended .

The availability Of a detailed vegetation map will render an inventory Of plots much

more worthwhile, as more firm conclusions and recommendations related to conservation

and management can be made . The development Of such a map for the Monts Doudou Re

serve is therefore highly recomm ended .

To facilitate future scientific research in the Monts Doudou one has to emphasize the

improvement of the existing forest roads .

In order to understand the vegetation dynam ics between the forest and the savannah,
it

is important to leave certain savannahs untouched by man for a certain period Of time .

In order to get a better understanding Of the forest dynam ics Of the Monts Doudou,
it

would be worthwhile to re-inventory the 1 ha plot establ ished by J . M. Reitsma in

1985— 1987 (Re itsma
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ANACARDIACEAE (6)
L anneawelwits chii (Hiem ) Engl .
Ps eudosp ondias long ifolia Engl .

Sorindeia nitidula Engl .

Sp ondias mombin L .

Trichoscypha acumina ta Engl .

Trichoscypha gambana Jongkind

ANCISTROCLADACEAE ( 1)
Ancis trocladus Sp .

AN ISO PHYL L EACEAE (3)
Anis ophyllea myrios ticta J .J .Floret

Anisophyllea p olyneura J .J .F loret

Anisophyllea purpurascens Hutch . Dalz.

ANNONACEAE (32)
Annickia chlorantha (O liv .) Settem Maas

Annickia p ilosa
'

(Exell) Setten Maas

Annona s enega lens is PerS.

Anonidium mannit (O liv .) Engl . Diels

Cleis topho lis glauca Pierre ex Engl . Diels

Cleis topho lis s taudtii Engl . Diels

Greenwayodendron suaveo lens (Engl . Diels) Verde . suaveo lens

Isolona camp anulata Engl . Diels
Isolona hexa loba (Pierre) Engl . Diels
Isolona zenkeri Engl .

L etes tudoxa bella Pellegr.

Meiocarp idium lep idotum (O l iv .) Engl . Diels
Monanthotaxis Sp .

P o lya lthia suaveo lens Engl . Diels
P o lyceratocarpus p arviflorus (Baker f.) Ghesq .

Pop owia Sp .

P seudartabotrys le
-tes tai Pellegr.

Uvaria comp erei L e Thomas

Uvaria hisp idocos ta ta Pierre ex Engl . Diels
Uvaria kla ineana Engl . Diels
Uvaria las toursvillens is Pellegr.

Uvaria p s orosp erma Engl . D iels
Uvarias trum p ierreanum Engl . Diels
Uvarias trum pynaertii De Wild .

Uvariops is congo lana (De Wild .) Fries
Xylop ia acutiflora (Dunal) A.Rich .

Xylop ia aethiop ica (Dunal) A .Rich .

Xylop ia hyp o lamp ra Mildbr.

Xylop ia phlo iodora Mildbr.

Xylop ia pynaertii De W ild .

Xylop ia quintas ii Engl . Diels
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Xylop ia s taudtii Engl . D iels

APOCYNACEAE (29)
Callichilia bequaertii DeW ild.

Ca locra terp reuss ii K .Schum .

Cyclocotyla congo lens is Stapf

Cylindrop s is p arvifo lia Pierre
D ictyophleba ochracea (K.Schum . ex Hall ier f.) Pichon

Ho larrhenafloribunda (G .Don) Dur. Schinz

Hunteria umbe lla ta Hallier f.

L andolphia congo lens is (Stapf) Pichon

L andolphia dewevre i Stapf
L andolphiaforetiana (Pierre ex Jum .) Pichon

L ando lphia g labra (Pierre ex Stapf) Pichon

L andolphia incerta Persoon

L andolphia mannii Dyer

L andolphia owariens is P .Beauv .

L andolphia pyramida ta (Pierre) Persoon

L andolphia reticula ta Hallier f.

L andolphia robus tior Persoon

Orthop ichonia cirrhosa (Radlk.) H.Huber

P icra lima nitida (Stapf) Th. H.Dur.

P leiocarp a ros trata Benth.

Rauvo lfia letouzeyi L eeuwenb .

Rauvolfia mannii Stapf
Rauvolfia vomitoria Afzel .

Tabernaemontana bouquetii (Boiteau) L eeuwenb .

Tabernaemontana crassa Benth.

Tabernaemontana letes tui (Pellegr.) Pichon

Tabernanthe iboga Baill .

Voacanga brac tea ta Stapf

Voacanga p s iloca lyx Pierre ex Stapf

ARALIACEAE ( l )
Schefilera barteri (Seem .) Harm s

ARISTOL OCHIACEAE (2)
P araris tolOéhia cerop egioides (S.Moore) Hutch . Dalziel

Pararis tolochia triactina Hutch . Dalziel

BALANOPHORACEAE ( l )
Thonning ia sanguinea Vahl

BALSAM INACEAE (6)
Imp a tiensfloretii N .Hallé A.M .L 0uiS

Imp a tiens gossweileri G.M .Schulze Ssp . gossweileri
Impa tiens hians Hook.f.

Impa tiens mackeyana Hook.f.
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Imp a tiens niamniamens is Gilg

Impatiens p a lp ebrata Hook.f.

BEGONIACEAE (24)
Begonia auricula ta Hook.f.

Begonia cap illip es Gilg

Begonia c lyp eifo lia Hook.f.

Begonia dewildei Sosef
Begonia ebo loens is Engl .

Begonia elaeagnifo lia Hook.f.

Begonia elatos temmoides Hook.f.

Begoniafus ia lata Warb . var.fus ia la ta
Begonia gabonens is J .J .dewilde
Begonia hirsutula Hook.f.

Begonia komoens is Irrnsch.

Begonia lacunosa Warb .

Begonia letouzeyi Sosef

Begonia longip etiolata Gilg

Begonia loranthoides Hook.f. Ssp . rhop a locarpa (Warb .) J .J .deW ilde
Begonia macrocarp a Warb .

Begonia mannitHook.f.

Begonia mildbraedii Gilg

Begonia p oculifera Hook.f.

Begonia p olygonoides Hook.f.

Begonia sciaphila Gilg ex Engl .

Begonia scutifolia Hook.f.

Begonia scutulum Hook.f.

Begonia vankerckhovenii
’

De W ild .

BIGNONIACEAE (3)
Kige lia africana (L am .) Benth.

Markhamia tomentosa (Benth.) K .Schum . ex Engl .

Newbouldia laevis Seeman ex Bureau

BIXACEAE ( 1)
Bixa ore llana L .

BOMBACACEAE ( 1)
Ceiba p entandra (L Gaertn .

BORAGINACEAE ( 1)
Heliotrop ium ova lifolium Forssk.

BURSERACEAE ( 10)
Aucoumea kla ineana Pierre
Canarium s chweinfurthii Engl .
Dacryodes buettneri (Engl .) H.J .L am

Dacryodes edulis (G .Don) H.J .L am
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Dacryodes igaganga Aubrév . Pellegr.

Dacryodes klaineana (Pierre) H.J .L am

Dacryodes letes tui (Pellegr.) H.J .L am

Dacryodes macrophylla (O l iv .) H.J .L am

Dacryodes normandii Aubrév . Pel legr.

Santiria trimera (O l iv .) Aubrév . Pellegr.

CACTACEAE ( 1)
Rhip sa lis baccifera (J Stearn

CAESALPINIACEAE (56)
Anthonotha acumina ta (De Wild .) J .L éonard

Anthonothaferruginea (Harm s) J .Léonard
Anthonothafragrans (Baker f.) Exell Hillcoat

Anthonotha macrophylla P .Beauv .

Anthonotha pynaertii (De Wild .) Exel l Hillcoat

Anthonotha trunciflora (Harm s) J .Léonard
Aphanoca lyx heitzii (Pellegr.) W ieringa

Aphanoca lyx microp hyllus (Harms) W ieringa Ssp . microphyllus

Ba ikiaea ins ignis Benth .

Berlinia auricula ta Benth .

Berlinia bracteos a Benth .

Berlinia confusa Hoyle
Bikinia coriacea (J .Morel ex Aubrév .) W ieringa

Bikinia letes tui (Pellegr.) W ieringa

Bobgunniafis tuloides (Harms) Kirkbr. Wiersema

Brachys tegia mildbraediiHarm s

Cass ia chamaecris ta L .

Cass ia hirsuta L .

Cass ia mannit O l iv .

Chamaecris ta absus (L .) Irwin Bam eby

Cop a ifera re lig iosa J .Léonard
Crudia harms iana De Wild . var. ve lutina J .L éonard

Cynometra lu
'

jae De Wild .

Cynometra mannit O liv .

Cynometra nyangens is Pellegr.

Danie llia kla inei P ierre ex A.Chev .

Daniellia spyauxii (Harms) Ro
lfe

D ia lium angolens e Welw. ex O l iv .

D ia lium dinklage iHarm s

D ia lium guineens e Willd .

D idelotia africana Baill .
D idelotia brevip anicula ta J .Léonard
D is temonanthus bentham ianus Baill .

Gilbertiodendron brachys tegio ides (Harms) J .Léonard
Gilbertiodendron ogoouens e (Pellegr.) J .Léonard
Gilbertiodendron s tipulaceum (Benth .) J .Léonard
Gilbertiodendron unijugum (Harm s) J .Léonard
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Griffonia physocarp a Baill .
Guibourtia ehie J .Léonard
Guibourtia tessmannii (Harm s) J .Léonard
Hylodendron gabunens e Taub .

Hymenos teg iafloribunda (Benth .) Harm s

Hymenos teg ia klainei Pierre ex Pellegr.

Hymenos tegia ngounyens is Pellegr.

Isomacro lobium conchyliophorum (Pellegr Aubrév . Pellegr.

Julbernardia brieyi (DeW ild .) Troupin

L ibrevillea kla inei (Pierre ex Harms) Hoyle

Neocheva lierodendron s tephanii J .Léonard
Oddoniodendron micranthum (Harm s) Baker

P lagios iphon emarginatus (Hutch . Dalz.) J .Léonard
Scorodophloeus zenkeriHarm s

Senna a lata (L .) Roxburgh.

Senna timoriens is (DC .) Irwin Barneby

Tetraberlinia bifo liola ta (Harm s) Haurnan
Tetraberlinia p olyphylla (Harms) J .Léonard

CAMPANULACEAE (2)
L obe lia mina tula Engl .

Wahlenberg ia Sp .

CELASTRACEAE (incl . HIPPOCRATEACEAE) (20)
Ap odos tigma p a llens (Planch . ex O l iv .) Wilcz . var. buchho lzii (Loes .) N .Hallé

Elachyp tera holtzii (Loes . ex Harm s) W ilcz. ex N .Hallé

Hippocratea myriantha O liv .

L oes enerie lla ap ocynoides
_
(Welw. ex O l iv .) N .Hallé ex J .Raynal

P rionos temmafimbria ta (Exell) N .Hallé

Sa lacia debilis (G .Don)Walp .

Sa lacia dimidia N .Hallé

Sa lacia elegans Welw. ex O l iv .

Sa lacia erecta (G .Don) Walp .

Sa lacia hisp ida Blakelock

Sa lacia lehmbachii Loes .

Sa lacia letes tui Pellegr.

Sa lacia lo loens is Loes .

Sa lacia mayumbens is Exell Mendonca
Sa lacia nitida (Benth .) N .E.Br.

Sa lacia pyriformis (Sab ine) Steud .

Sa lacia regeliana J .Braun K .Schum .

Sa lacia s taudtiana var. tsop oens is (De Wild .) N .Hallé

Sa lacia ta lbotii Baker f.

Sa laciawhyte i Loes .

CERATOPHYLLACEAE ( 1)
Cera tophyllum Sp .
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COMBRETACEAE (7)
Combretum aphanop eta lum Engl. D iels
Combretum bractea tum (Laws ) Engl . Diels

Combretumfa lca tum (Welw. ex Hiem ) Jongk.

Combretum mannii Engl . Diels
Combretump anicula tum Vent .

Combretum rabiens e Jongkind
Combretum racemosum P .Beauv .

Strephonema s ericeum Hook.f.

COMPOSITAE (7)
Agera tum conyzoides L .

Asp ilia africana (PerS.) C .D .AdamS

Hyp ericophyllum congoens e N .E.Br.

Mikania corda ta Robinson

Struchium sp arganophora (L .) Kuntze

Tithonia divers ifo lia (Hemsley) A.Gray

Vernonia s tellulifera (Benth.) Jeffrey

CONNARACEAE ( 17)
Agelaea p aradoxa Gilg
Agelaea p entagyna (L am .) Baill .

Agelaea p oggeana Gilg

Cnes tis cornicula ta L am .

Cnes tisferruginea Vahl ex DC .

Connarus long is tip ita tus Gilg
Hemandradenia mannii Stapf

J o llydora dup arquetiana (Baill .) Pierre

Manotes expansa Sol . ex Planch.

Manotes griffoniana Baill .
Manotes macrantha (Gilg) Schellenb .

Roared —minor (Gaertn .) Alston
Roared myriantha Baill .

Rourea obliquifo lio lata Gilg
Roared parviflora Gilg
Rourea so landeri Baker

Rourea thomsonii (Baker) Jongkind

CONVOLVULACEAE ( 1)
Ip omoea Sp .

CRUCIFERAE 1)
Roripp a madagas cariens is (DC .) Hara

CUCURBITACEAE 1)
Momordica Sp .
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DICHAPETALACEAE ( 18)
D ichap eta lum choris tilum Engl . var. choris tilum

D ichap e ta lum congoens e Engl . Ruhl .

D ichap eta lum dewevrei De Wild . Th.Dur. var. dewevrei
D ichap eta lumfructuosum Hiem
D ichap eta lum gabonens e Engl .

D ichap eta lum g lomera tum Engl .

D ichap eta lum heudelotii (Planch . ex O l iv .) Baill . var. heude lotii

D ichap eta lum heudelotii (Planch . ex O liv .) Baill . var. hisp idum (O l iv .) Breteler

D ichap eta lum ins igne Engl .

D ichap eta lum integrip eta lum Engl .

D ichap eta lum lujae De Wild . Th .Dur.

D ichap e ta lum madagas cariens e Poir. var. madagas cariens e

D ichap etalum melanoc ladum Breteler

D ichap eta lum minutiflorum Engl . Ruhl .

D ichap eta lum p arvifo lium Engl .
D ichap eta lum zenkeri Engl .

D ichap eta lum Spec . nov

Tapura letes tui Pellegr.

DILLENIACEAE ( 1)
Tetracera a lnifolia Willd . Ssp . alnifolia

DIPTEROCARPACEAE ( 1)
Marques ia excelsa (Pierre) R.E.Fr.

EBENACEAE ( 17)
D iospyros bip indens is Gurke

D iospyros cana licula ta De Wild .

Diospyros c innabarina (Giirke) F .White
D iospyros conocarp a Giirke K .Schum .

D iospyros dendo Welw. exHiem
D iospyrosfragrans

'

Giirke

Diospyros gabunens is Giirke

D iospyros hoyleana F.White
D iospyros iturens is (Giirke) L etouzey F.White
D iospyros manniiHieru
D iospyros melocarp a F.White
D iospyros obliquifolia (Hiem ex Gurke) F .Wh ite
Diospyros phys oca lycina Giirke

D iospyros p is ca toria Giirke

D iospyros suaveolens Giirke

D iospyros zenkeri (Giirke) F.White

EUPHORBIACEAE (47)
Alch-ornea cordifolia (Schum . Thonn .) Mull .Arg.

Alchorneafloribunda Miill .Arg.

Bridelia a troviridis Mii ll .Arg.
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Homa liumletes tui Pellegr.

Oncoba brachyanthera O liv .

Oncoba dentata O liv .

Oncobaflagelliflora (Mildbr.) Hul

Oncoba g lauca Planch.

Scottellia kla ineana Pierre

Trichos tephanus gabonens is Breteler

GENTIANACEAE ( 1)
Voyria p rimuloides Baker

GESNERIACEAE (2)
Acanthonema sp.

Ep ithema tenue C .B .Clarke

GUTTIFERAE ( 13 )
Allanblackiafloribunda O liv .

Endodesmia ca lophylloides Benth.

Garcinia conrauana Engl .

Garcinia ko la Heckel

Garcinia lucida Vesque
Garcinia ova lifolia O liv .

Garcinia p unctata O liv .

Garcinia smea thmannii (Planch . Triana) O l iv .

Garcinia volkens ii Baker

Harungana madagas cariens is L am . ex Poir.

P entadesma butyracea Sab ine

Psorosp ermum tenuifo lium Hook.f.

Vismia rubescens O liv .

HUACEAE (3 )
Afros tyrax kamerunens is Perkins Gilg

Afios tyrax lep idophyllus Mildbr.

Hua gabonii Pierre ex De W ild .

ICACINACEAE (9)
Desmos tachys brevip es (Engl .) Sleumer
Desmos tachys oblong ifolia (Engl .) Villiers
Desmos tachys tenuifo lius O liv . var. tenuifolius
Icacina c laess ens ii De Wild.

Icacina mannit O liv . var. lebrunii Boutique
Icacina mannit O liv . var. mannii

L as ianthera africana P .Beauv .

L ep taulus daphnoides Benth.

Pyrenacantha acumina ta Engl .

Rhaphios tylisferrug inea Engl . var.ferruginea
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IRVINGIACEAE (4)
Desbordes ia g lauces cens (Engl .) T iegh .

Irvingia gabonens is (Aubry—Lecomte ex O ’

Rorke) Baill .
Kla inedoxa gabonens is P ierre ex Engl . var. gabonens is

Kla inedoxa trilles ii Pierre ex v .Tiegh .

IXONANTHACEAE ( 1)
Ochtocosmus ca lothyrsus (Mildbr.) Hutch. Dalz.

LABIATAE (7)
Achyrosp ermum cilia tum Gurke

71chyrosp ermum oblong ifo lium Baker
Hyp tis lanceo la ta Poir.

0 c imum sp .

P la tos toma africanum P .Beauv .

So lenos temon monos tachyus Briq.

So lenos temon rep ens (Giirke) J .K .Morton

LAURACEAE (2)
Beils chmiedia dinklagei (Engl .) Robyns Wilczek
Beils chmiedia mannioides Robyns W ilczek

LECY —THIDACEAE (2)
Napo leonaea Sp .

P eters ianthus macrocarpus Liben

LEPIDOBOTRYACEAE ( 1)
L ep idobotrys s taudtii Engl .

LINACEAE (5)
Hugonia micans Engl .

Hugonia p lanchoniiHook.f. var. p lanchonii

Hugonia p la tys ep a la Welw. ex O liv .

Hugonia villOsa Engl .

P inacop odium congolens e (S.Moore) Exell Mendonca

LOGANIACEAE ( 12)
Anthocleista s chweinfurthii Gilg
Anthocleis

'

ta vogelii Planch.

Mos tuea ba tes ii Baker

Mos tuea brunonis B ldr. var. brunonis

Strychnos aculea ta Solered.

Strychnos canthioides L eeuwenb .

Strychnos da le De Wild .

Strychnos ndengens is Pellegr.

Strychnos p enninervis A.Chev .

Strychnos phaeotricha Gilg

Strgvchnos trica lys io ides Hutch . M .B .MOSS
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Strychnos urceo la ta L eeuwenb .

LORANTHACEAE (4)
Globimetula cornutibracteata Bulle ex Wiens Polhill

Globimetula dinklagei (Engl .) Tiegh.

L oranthus Sp .

Phragmanthera ba tangae (Engl .) S .Balle

MALPIGHIACEAE (3 )
Acridocarpus longifolius (G.Don) Hook.f.

Acridocarp us macroca lyx Engl .

Acridocarpus smea thmannii (DC .) Guill . Perr.

MALVACEAE (8)
Hibiscus divers ifolius Jacq .

Hibiscus p hys a loides Guill . Perr.

Hibiscus ros tella tus Guill . Perr.

Hibiscus sura ttens is L .

Sida linifo lia Juss . ex Cav .

Sida rhombifolia L .

Sida s tip ula ta Cav .

Urena loba ta L .

MEDUSAN DRACEAE ( 1)
Soyauxiafloribunda Hutch.

MELASTOMATACEAE (28)
Amphiblemma c ilia tum Cogn .

Amphiblemma mo lle Hook.f.

Amphiblemma s etosum Hook.f.

Ca lvoa hirsuta Hook.f.

Ca lvoa orienta lis
_

Taub .

Ca lvoup ulcherrima Gilg ex Engl .
Ca lvoa s eretii De W ild .

Cincinnobotrys acaulis (Cogn.) Gilg
D ice llandra barteriHook.f. var. barteri

D ice llandra des coings ii Jacq .

-Fél .

D inophora sp enneroides Benth .

D iss otis brazzae Cogn.

D iss otis congolens is (Cogn. ex Buettn .) Jacq .
—Fél .

D iss otis multiflora (Sm .) Triana
He terotis decumbens Jacq .

-Fél .

Medinilla manniiHook.f.

Medinilla mirabilis (Gilg) Jacq .

-Fél .

Memecylon ca lophyllum Gilg
Memecylon collinum Jacq .

-Fél .

Memecylon kla ineanum Jacq .
-Fe

’

l .

Memecylon lateriflorum (G .Don) Bremek.
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Memecylon sa licifolium Jacq .

—Fél .

Preuss iella kamerunens is Gilg
Tris temma oreophilum Gilg

Tris temma ves titum Jacq .

—Fél .

Warneckea cauliflora Jacq .
—Fél .

Warneckeafloribunda Jacq .

-Fél .

Warneckea membranifo lia Jacq .
—Fél .

Warneckea sap inii (De Wild .) Jacq .

-Fél .

MEL IACEAE (9)
Carap a p rocera DC.

Entandrophragma angolens e Welw. ex C .DC .

Entandrophragma congolense (De Wild .) A.Chev .

Guarea g lomerula ta Harm s

Guarea thomp s onii Sprague Hutch .

Heckeldora s taudtii (Harm s) Staner
Khaya ivorens is A.Chev .

Trichilia monadelpha (Thonn .) J .J .de Wilde
Trichilia p rieureana A.JuSS.

MELIANTHACEAE ( 1)
Bersama maxima Baker

MENISPERMACEAE (3 )
Cissamp elos mucronata A.Rich.

Dioscoreophyllum cummins ii (Stapf) Diels
J ateorhiza macrantha Exel l Mendonca

MIMOSACEAE ( 19)
Acacia auriculiformis A .Cunn. ex Benth.

Aubrevillea p la tycarp a Pellegr.

Ca lp ocalyx brevifolius Villiers
Calp oca lyx dinklageiHarms

Ca lp oca lyx heitzii Pellegr.

Cylicodis cus gabonens is Harms

D ichros tachys cinerea (L .) Wight Arn. var. p la tycarp a

Entada g igas (L .) Fawcett Rendle

Fillaeop s is dis cophora Harms

Mimosa p igra L .

Newtonia griffoniana (Baill .) Bak.f.

Newtonia leucocarpa (Harms) Gilbert Boutique

Parkia bicolorA.Chev .

Parkiafi licoidea Welw. ex O l iv .

P entac lethra eetveldeana De Wild . Th.Dur.

P entacle thra macrophylla Benth.

P ip tadenias trum africanam Brenan

Ps eudop ros op is gilletii (De Wild.) Villiers
Te trap leura tetrap tera (Schum . Thonn .) Taub .
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MORACEAE (7)
Dors tenia p icta Bur.

Ficus conraui Warb .

Ficus subsagittifolia C .C .Berg

Ficus vogeliana (Miq.) Miq .

Myrianthus arboreus P .Beauv .

Myrianthus s erratus (Trécul) Benth. Hook. var. le tes tui Ruiter

Trilep is ium madagas cariens e Thouars ex DC .

MYRISTICACEAE (3 )
Pycnanthus angolens is (Welw.) Warb .

Staudtia kamerunens is Warb . var. gabonens is (Warb .) Fouilloy
Staudtia kamerunens is Warb . var. kamerunens is

MYR SINACEAE (4)
Ardis ia buesgenii (Gilg SChellenb .) Taton
Ardis ia lethomas iae Taton

Ardis ia mayumbens is (R.GOOd) Taton
Ardis ia s taudtii Gilg

MYRTACEAE (4)
Eugenia kla ineana (Pierre) Engl .
Eugenia obanens is Baker f.

Ps idium guineens e Sw.

Syzygium s taudtii (Engl .)Mildbr.

NECTARO PETACEAE ( l )
P inacop odium congolense (S .Moore) Exell Mendonca

NYMPHAEACEAE ( 1)
Nymphaea macula ta Schum . Thonn .

OCHNACEAE ( 13)
Campylosp ermum claess ens ii (DeW ild .) Farron
Campylosp ermum excava tum (Tiegh .) Farron
L ophira a la ta Banks ex Gaertn.

Ouratea conges ta (O l iv .) Engl . ex Gilg
Oura tea dup arquetiana (Baill .) Gilg
Ouratea elonga ta (O liv .) Engl .
Oura teaflava (Schum .) Hutch. Dalziel
Oura tea gentilii De Wild .

Oura tea macrobotrys Gilg

Ouratea reticulata Engl .

Garoted turnerae Hutch. Dalziel
Rhabdophyllum letes tui Farron
Sauvages ia erecta L .
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OLACACEAE ( 13 )
Ap tandra zenkeri Engl .

Coula edulis Baill .

D iogoa zenkeri (Engl .) Exell Mendonca

Heis teria trilles iana Pierre

Heis teria zimmereri Engl .

O lax mannii O liv .

O lax s taudtii Engl .

O lax subscorp ioidea O l iv . var. subscorp ioidea

Strombos ia grandifo lia Hook.f. ex Benth.

Strombos ia pus tula ta O l iv .

Strombos ia scheffleri Engl .
Strombos iop s is tetrandra Engl .

Ximenia americana L .

OLEACEAE ( 1)
Chionanthus mannii (SOL ) Steam Ssp . conges tus (Baker) Steam

ONAGRACEAE ( 1)
L udwig ia sp .

OXALIDACEAE ( 1)
Biophytum talbotii (Baker f.) Hutch . Dalziel

PAPILIONACEAE (34)
Abrus canescens Welw. ex Baker

Abrusfruticulosus Wall . ex W . A .

Aganop e gabonica (Baill .) Polh ill
Angyloca lyx ta lbo tii Baker f. ex Hutch . Dalz .

Angyloca lyx zenkeriHarm s

Baphia lep tos temma Baill .

Baphia p ilosa Baill .

Camoens ia brevicalyx Benth .

Crota laria goreens is Guill . Perr.

Crota laria ochroleuca G .Don

Da lberg ia oblong ifolia G .DOn

Da lhous iea africana S.Moore

Desmodiumads cendens (Sw.) DC . var. ads cendens

Desmodiumvelutinum (Willd .) DC .

D ioclea reflexa Hook.f.

Eriosema glomeratum (Guill . Perr.) Hook.f.

Eriosema p arviflorum E.Mey. Ssp . p arviflorum
Eriosema p sora leoides (L am .) G .Don

Indigofera cap ita ta Kotschy

Indigofera hirsuta L . var. hirsuta

L ep toderrisfasciculata (Benth.) Dunn
Millettia hyp olamp ra Harm s

Millettia marangens is Pellegr.
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Millettia thonning ii (Schum . Thonn .) Bak.

Mucuna p ruriens (L .) DC .

P latys epa lum violaceum Welw. ex Baker

P terocarpus soyauxii Taub .

Pueraria Sp .

Stylosanthes sp .

Tephros ia nana Schweinf.
Uraria p ic ta (Jacq.) DC .

Vigna gracilis (Guill . Perr.) Hook.f.

Vigna reticula ta Hook.f.

Zornia latifolia Sm .

PASSIFLORACEAE (6)
Barteriafis tulosa Mast .

Barteria nigritana Hook.f.

Efulens ia clema toides C .H.Wright

P arop s iop s is Sp .

Pass iflora edulis Sim s

Pass iflorafoetida L .

PIPERACEAE (4)
P ep eromia p ellucida (L ) H.B .K.

P ep eromia rotundifo lia (L .) H.B .K .

P ip er guineense Schum . Thonn .

P ip er umbe llatum L .

POLYGALACEAE (2)
Carp olobia gossweileri (Exell) Petit
Polyga la sp .

POLYGONACEAE ( l )
Afrobrunnichia erecta (Asch.) Hutch. Dalziel

RHAMNACEAE ( 1)
Maesops is eminii Engl .

RHIZOPHORACEAE ( 1)
Cass ip ourea pumila Floret

ROSACEAE (6)
Dactyladenia barteri (Hook.f. ex O liv .) Prance F.White

Dactyladenia bellayana (Baill .) Prance F.White

Dactyladenia p a llescens (Baill .) Prance F.Wh ite
Magnis tipula cupheiflora Mildbr.

Maranthes chrysophylla (O l iv .) Prance

Maranthes g labra (O liv .) Prance
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Pseudosabicea aurifodinae N .Hallé

Pseudosabicea mildbraedii (Wernh .) N .Hallé

Ps eudosabicea mitisphaera N .Hallé

P sychotriafimbria tifo lia R.GOOd

P sychotria venosa (Hiem ) Petit

Psydrax arnoldiana (De Wild . Th .Dur.) Bridson
Ro thmannia liebrechts iana (De W ild: Th.Dur.) Keay
Rothmanniawhitfieldii (Lindl .) Dandy
Rutidea Sp .

Rytigynia rubra Robyns

Rytigynia verruculosa (Krause) Robyns
Sabicea ca lycina Benth .

Sabicea dup arquetiana Baill . ex Wernh .

Sarcocepha lus la tifolius (Sm ith) Bruce
Schumanniophyton hirsutum (Hiem ) R.GOOd

Schumanniophyton magn ificum Harm s

Sericanthe p ellegrinii (N .Hallé) Robbrecht
Sericanthe p etitii (N .Hallé) Robbrecht

Sherbournia curvip es (Wemh .) N .Hallé

Stip ularia africana P .Beauv .

Tarennajolinonii N .Hallé

Tarenna las iorachis (K .Schum . K.Krause) Bremek.

Trica lys ia p a llens Hieru
Trica lys ia soyauxii K .Schum .

Trichos tachys sp .

Uncaria africana G .Don var. ango lens is Havil .
Vangueriella rufa (Robyns) Verde .

Vangueriop s is rubiginosa Robyns
Virectaria p rocumbens (Sm .) Bremek.

RUTACEAE (5)
Ara liop s is s oyauxii Engl .

Claus ena anisa ta (W illd.) Hook.f. ex Benth .

Zanthoxylum g illetii (De Wild .) Waterman

Zanthoxylum heitzii (Aubrév . Pellegr.)Waterm an

Zanthoxylum lema irei (DeW ild.) Waterman

SAPINDACEAE ( 15)
Allophylus cobbe (L .) Rausch.

Chytranthus angus tifolius Exell
Chytranthus macrobotrys (Gig) Exell Mendonca
Chytranthus mortehanii (De Wild .) De VO ld . ex Hauman

Chytranthus ta lbotii Keay

Deinbollia maxima Gilg
Eriocoe lum kers ting ii Gilg ex Engl .

Eriocoe lum p anicula tum Baker

Eriocoe lum racemosum Baker

Ganophyllum giganteum Haum an
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L accodiscus Sp .

Pancoviafloribunda Pellegr.

P aullinia p inna ta L .

P lacodis cus boya Aubrév . Pel legr.

P lacodis cus op acus Radlk.

SAPOTACEAE ( 1 1)
Autranella congolens is (De Wild .) A.Chev .

Chrysophyllum p runiforme Pierre ex Engl .
Chrys ophyllum subnudum Baker

Gambeya africana Pierre
~L etes tua duriss ima Lecomte

Manilkarafouilloyana Aubrév . Pellgr.

Ompha locarpum Sp .

Synsep a lum longecunea tum De Wild .

Tieghemella africana Pierre
Zeyhere lla letes tuiAubrév . Pellegr.

Zeyhere lla mayombens e (Greves) Aubrév . Pellegr.

SCROPHULARIACEAE (3)
L indernia senega lens is (Benth .) Stau
Scop aria dul

'

cis L .

Sop ubia s imp lex (Hochst.) Hochst.

SCYTOPETALACEAE (5)
Brazzeia congoens is Baill .

Brazzeia soyauxii (O liv .) Tiegh . var. soyauxii

Oubanguia africana Baill .
Rhap top eta lum coriaceum O liv .

Scytop e ta lum kla ineanum Pierre ex Engl .

SIMAR—OUBACEAE (3 )
Nothosp ondias s taudtii Engl .

Odyendyea gabonens is (Pierre) Engl .

Quass ia africana (Baill .) Baill .

SOLANACEAE (3 )
Cap s icum -

,

annuum L .

Cap s icumfrutes
'

cens A .Br. Bouch

So lanum torvum Sw.

STERCULIACEAE ( 15)
Cola acumina ta Schott Endl .

Cola a ltiss ima Engl .

Cola crisp iflora K .Schum .

Cola digita ta Mast .

Co la dup arquetiana Baill .
Calaflavovelutina K .Schum .
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Cola la teritia K.Schum .

Cola ros tra ta K .Schum .

L ep tonychia bamps ii Germ . var. ituriens is Germ .

‘

L ep tonychia echinocarp a K .Schum .

Nesogordonia p apaverifera Cap .

Scap hop eta lum blackiiMast .

Scaphop eta lum macranthum K .Schum .

Scaphop eta lum thonneri De W ild . Th.Dur.

Sterculia tragacantha Lindl .

THYMELAEACEAE (4)
Cra teros iphon sp .

D icrano lep is dis ticha Planch.

D icranolep is soyaux ii Engl .

Octolep is deca lep is Gilg

TILIACEAE ( 10)
Ancis trocarp us dens isp inosus O liv .

Clapp ertoniaficzfo lia (Willd .) Decne
Desp la ts ia dewevrei (DeW ild . Th.Dur.) Burret
Desp la ts ia subericarp a Bocq.

Glyphaea brevis (Spreng.)Monachino

Grewia coriacea Mast.

Grewiaflaves cens Juss .

Grewia mollis Juss .

Triumfetta cordifolia A.Rich .

Triumfetta p entandra A.Rich.

ULMACEAE (3 )
Celtis mildbraedii Engl .
Ce ltis philipp ens is B lanco
Ce ltis tessmannii Rendle

URTICACEAE (5)
Boehmeria macrophylla Hom em .

Boehmeria p la typhylla D .Don ex Ham ilton
L ap ortea ova lifolia (Schum . Thonn.) Chew
Urera rep ens (Wedd .) Rendle
Urera trinervis (Hochst.) Friis Immelman

VERBENACEAE (8)
Clerodendrum bip indense Gurke
Clerodendrum buettneri Giirke
L antana camara L .

L ipp ia multiflora MO ldenke

P remna angolens is Giirke

Stachytarpheta indica (L .) Vahl
Vitex doniana Sweet
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Vitex grandifolia Gurke

VIOLACEAE (20)
Decorse lla p aradoxa A.Chev .

Rinorea a lbidiflora Engl .
Rinorea angus tifo lia (Thouars) Grey-Wilson
Rinorea bates ii Chipp
Rinorea brachyp eta la (Turcz .) Kuntze
Rinorea breviracemosa Chipp
Rinorea ceras ifolia M .Brandt

Rinorea cymulos a Kuntze
Rinorea dentata Kuntze
Rinorea ebolowens is M .Brandt

Rinorea ilicifolia (Welw. ex O liv .) Kuntze
Rinoreajohns tonii Chipp
Rinorea mildbraediiM .Brandt

Rinorea oblongifo lia (C .H. Wright) Marquand
Rinorea oppos itifo lia Exell
Rinorea p arviflora Chipp
Rinorea subintegrifolia (P . Beauv .) Kuntze
Rinorea subsess ilis Brandt

Rinorea ta lbotii (Baker f.) De Wild .

Rinorea
—we lwits chii (O liv .) Kuntze

VITACEAE ( 12)
Amp elocissus cavicaulis (Baker) Planch.

Cissus barbeyana De W ild. Th.Dur.

Cissus dijfus iflora (Baker) Planch .

Cissus dinklagei Gilg Brandt

Cissus leonardii De W it
Cissus p etiolata Hook.f.

Cissus p —lanchoniana Gilg

Cissus p roducta Afzel .
Cissus ruginos icarp a Desc .

Cissus smithiana (Baker) Planch .

Cyphos temma ukerewens e (Gilg) Desc . var. gabonicum Desc .

L eca guineens is G .Don

VOCHYSIACEAE ( 1)
Erismade lphus exsul Mildbr.

MONOCOTYLEDONAE
AMARYLLIDACEAE (2)
Crinumjagus (Thomps .) Dandy
Scadoxus Sp.

ARACEAE (7)
Anchomanes difformis (Blume) Engl .
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Anubias barteri Schott var. g labra N .E.Br.

Anubias heterophylla Engl .

Culcas ia p anduriformis Engl . K.Krause

Culcas ia parviflora N .E.Br.

Nephthytis afzelii Schott

Nephthytis swainei Bogner

BURMANNIACEAE ( 1)
Gymnos iphon long is tylus (Benth.) Hutch.

COMMELINACEAE ( 16)
Aneilema beniniens e Kunth

Aneilema disp ermum Brenan

Aneilema umbrosum (Vahl) Kunth
Commelina cameroonens is J .K.Mort0 n

Commelina diffusa Burm .f.

Commelina longicap s a C .B .Clarke

Cyanotis sp .

Floscopa africana C .B .Clarke Ssp . p etrophila J .K .Morton

Pa lisota ambigua C .B .Clarke

Palisota hirsuta (Thunb .) K .Schum .

Pa lisota lagopus Mildbr.

Pa lisota mannit C .B .Clarke

P o llia condensa ta C .B .Clarke

Po llia mannii C .B .Clarke

Polysp a tha p aniculata Benth.

Stanfieldie lla imp erfora ta Brenan

CYPERACEAE ( 19)
Bulbos tylis lanicep s C .B .Clarke ex Dur. Schinz

Cyp erus angolens is Boeck.

Cyp erus articula tus L .

Cyp erus dis tans L .f.

Cyp erusfertilis Boeck.

Cyp erus map anioides C .B .Clarke

Cyp erus rens chii Boeck.

Eleocharis acutangula (Roxb .) Schult.
Fuirena umbe lla ta Rottb .

Hypo lytrum lancifo lium C .B .Clarke

Hyp o lytrump urpurascens Cherm .

Kyllinga odora ta Vahl
Map ania amp livag ina ta K .Schum .

Map ania mannit C .B .Clarke

Scleria naumanniana Boeck.

Sc leria p terota Presl

Scleria verrucosa Willd .

Scleria vogelii C .B .Clarke
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DIOSCOREACEAE (4)
D ioscorea cayenens is L am .

D ioscorea minutiflora Engl .
D ioscorea p reuss ii Pax

Dioscorea semp erflorens Uline

DRACAENACEAE ( 1)
Dracaena mannii Baker

GRAMINEAE (40)
Acroceras gabunens e (Hack ) Clayton
Acroceras

,
zizanio ides (Kunth) Dandy

Anade lphia afze liana (Rendle) Stapf
Androp ogon chinens is (N ees) Merr.

Androp ogon gayanus Kunth var. p olycladus (Hack ) Clayton
Axonopus comp ressus (Sw.) P .Beauv .

Cento theca lapp acea (L .) Desv .

Ctenium newtoniiHack.

Cyrtococcum chaetophorum (Roem . Schult .) Dandy
Digitaria lep torhachis (Pilg.) Stapf
Elymandra gossweileri (Stapf) C layton
Hyp arrheniafamiliaris (Steud .) Stapf
Hyp arrheniafi lip endula (Hochst.) Stapf
Imp era ta cylindrica (L .) Beauv .

L ep tasp is zeylanica N ees ex Steud .

Megas tachya mucrona ta (Poir.) P .Beauv .

Op lismenus burmannii (Retz.) P .Beauv .

Op lismenus hirte llas (L .) P .Beauv .

Panicum brazzavillens e Franch .

Panicum brevifolium L .

Panicum grifi
’
onii Franch.

Panicum laxum Sw.

Panicum maximum Jacq .

Panicum phragmitoides Stapf

Paspa lum conjuga tum Berg.

Paspa lum p anicula tum L .

Paspa lum scrobicula tum L .

Paspa lum Virga tum L .

P ennis etum p o lys tachion (L .) Schult. Ssp . polys tachion

P ennis etum unisetum (Nees) Benth.

P erotis indica (L .) Kuntze
Rottboellia cochinchinens is (Lour.) Clayton
Schizachyrium brevifo lium (Sw.) Biise

Setaria homonyma (Steud.) Chiov .

Setaria megap hylla (Steud .) Dur. Schinz

Sp orobolus indicus (L .) R.Br. var.pyramida lis Veldk.

Strep togyna crinita P .Beauv .
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Urochloa brizantha R.D .Webster

LILIACEAE (3 )
Asp aragus Sp .

Chlorophytum sp ars iflorum Baker
Chlorophytum togoens e Engl .

MARANTACEAE (8)
Ataenidia conferta (Benth .) Milne-Redh .

Hyps e lodelphys Sp .

Marantochloa congens is J .Léonard Mul lenders var. p ubes cens

J .Léonard Mullenders

Marantochloafilip es (Benth.) Hutch .

Megaphrynium macros tachyum (Benth.) Milne—Redh .

Megaphrynium trichogynum Koechlin

Sarcophrynium Sp .

Trachyphrynium braunianum Baker

ORCHIDACEAE (28)
Ancis trorhynchus cap ita tus (Lindl .) Summ erh .

A
'

ncis trorhynchus recurvas Finet

Angraecum podochiloides Schltr.

Bulbophyllum intertextum Lindl .
Bulbophyllum ivorens e Cribb Perez-Vera
Bulbophyllum oreonas tes Rchb .f.

Bulbophyllum p umilum (Sw.) Lindl .
Bulbop hyllum salta torium Lindl . var. dis tans (Lindl .) J .J .Verm .

Ca lyp trochilum chris tyanum Summerh .

Chamaeangis ichneumonea (Lindl .) Schltr.

Cynorkis debilis Surnm erh.

Cyrtorchis ringens Summerh .

D iaphananthe bidens (Sw.) Schltr .

D iaphananthe ru
'

tila Summ erh .

Eulophid euglossa Rchb .f.

Habenaria s tenochila Lindl .
L ip aris tridens Kraenzl .

L is tros tachys p ertusa (Lindl .) Rchb .f.

Manniella gus tavii Rchb .f.

Microcoe lia microg lossa Summ erh.

Polys tachya concreta (Jacq.) Garey Sweet
P o lys tachya panicula ta (Sw.) Rolfe
Po lys tachya p o lychaete Kraenzl .

Polys tachya seticaulis Rendle
Summerhays ia laurentii (DeW ild .) Cribb
Tridactyle anthomaniaca Summerh .

Zeuxine e longa ta Rolfe

Zeuxine occidenta lis (Summ erh ) Geerinck
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Trip IOphyllum gabonens e Holttum

Trip lophyllum p ilos iss imum (Moore) Holttum

Trip lophyllum s ecuridiforme (Hook.) Holttum s ecuridiforme

Trip lophyllum sp eciosum (Mett .) Holttum

Trip lophyllum troup inii Holttum

Trip lophyllum vogelii (Hook.) Holttum

GLEICHENIACEAE ( 1
D icranop teris linearis (Burm .) C .B .Clarke

HYMENOPHYLLACEAE (3)
Hymenophyllum kuhnii C .Chr.

Trichomanes crena tum Bosch

Trichomanes cup ressoides Desv .

LOMARIOPSIDACEAE (3)
Elaphog lossum barteri (Baker) C .Chr .

L omariop s is hederacea A lston
L omariop s is ross iiHolttum

LYCOPODIACEAE (3 )
Hup erzia s taudtii (N essel) Pic .Serm .

L ycopodie lla cernua (L .) Pic .Serm .

Lycop odium Sp .

MARATTIACEAE ( 1)
Mara ttia Sp .

OLEANDRACEAE (4)
Arthrop teris monocarp a (Cordem .) C .Chr.

Nephro lep is bis erra ta (Sw.) Schott
Nep hrolep is undula ta (Afzel . ex SW .) J .Sm .

O leandra dis tenta Kunze

PARKERIACEAE ( 1)
Cera top teris cornuta L epr.

POLYPODIACEAE (6)
Drynaria laurentii (Christ ) Hieron .

Microgramma owariens is (Desv .) A lston
Microsoriump uncta tum (L .) COpel
Phyma tosorus s colop endria (Burm .) Ching
P la tycerium s temaria Desv .

Polyp odium owariens e Desv .

PTERIDACEAE ( l )
P teris mildbraediiHieron.



SCHIZAEACEAE ( 1)
Lygodium Sp .

SEL AGINELLACEAE ( 1)
Selaginella sp .

THELYPTERIDACEAE ( 1)
Thelyp teris p auciflora (Hook.) Reed

VITTARIACEAE (2)
Antrop hyum mannianum Hook.

Vittaria guineens is De sv .
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APPENDIX B

BIODIVERSITY CATEGORIES AND VALUES FORAL L SPECIES OFTHE 1 1 SELECTED FAMILIES

ABBREVIATIONS:
Flore de l ’Afrique Centrale

Fl .Cam .:Flore du Cameroun
F1.Gab .:Flore du Gabon

FTEA:Flora OfTropical East Afii ca

FWTA:Flora OfWest Tropical Africa

Acanthaceae (27 species) Reference Biodiversity Biodiversity
category value

Adhatoda buchholzii (Lindau) S .Moore

Adhatoda le-tes tui (R.Benoist) Heine
Anisosep a lum alboviolaceum (R.Benoist) E.

Hossain

Anisotes macrophyllus (Lindau) Heine
Asys tas ia gangetica (L .) T.Anderson

Brillantais ia soyauxii Lindau
Brillantais ia vogeliana (N ees) Benth .

D ic lip tera verticilla ta (Forsk.) C .Christ .

Elytraria marginata Vahl
Hypoes tesforskaolii (Vahl) R.Br.

Jus ticia bo lomboens is DeWild .

Jus ticia c laessens ii DeWild.

Jus ticia laxa T.Anderson

Jus ticia tenella (N ees) T.Anderson

Ne lsonia
”

canescens (L am .) Spreng.

Phaulop s is angolana S.Moore

Physacanthus batanganus (G.Braun K.

Schum .) Lindau
Physacanthus nema tos iphon (Lindau) Rendle F1.Gab . ; FWTA

Britten

Ps euderanthemum tunicatum (Afzel .) F1.Gab .

Milne-Redh .

Rhinacanthus virens (Nees)Milne-Redh .

Sa intp auliop s is lebrunii Staner

Staurogyne letes tuana R.Benoist

Stenandrium gabonicum (R.Benoist) Vollesen
Stenandrium guineense (Nees) Vollesen
Stenandrium ta lbotii (S.Moore) Vollesen
Thomanders ia butayei DeWild.

Thomana
’

ers ia hens ii DeWild . Th.Dur.
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Apocynaceae (29 Species) Reference Biodiversity B iodiversity
category value

Ca llichilia bequaertii De Wild .

Ca locraterp reuss ii K .Schum .

Cyclocotyla congolens is Stapf

Cylindrop s is p arvifo lia Pierre
D ictyophlebia ochracea (K .Schum . ex

Hallier f.) Pichon
Ho larrhenafloribunda (G .Don) Dur. Kruif

,
198 1

Schinz

Hunteria umbe lla ta Hallier

L ando lphia congolens is (Stapf) Pichon

L ando lphia dewevrei Stapf

L andolphiaforetiana (Pierre ex Jum .) Pichon

L ando lphia g labra (Pierre ex Stapf) Pichon

L ando lphia incerta Persoon

L ando lphia mannii Dyer

L andolphia owariens is P .Beauv .

L andolphiapyramida ta (Pierre) Persoon

L andolphia reticulata Hallier f.

L andolphia robus tior Persoon

Orthop ichoniacirrhosa (Radlk.) H.Huber

P icra lima nitida (Stapf) Th . H.Dur.

P leiocarp a ros tra ta Benth .

Rauvo lfia letouzeyi L eeuwenb .

Rauvolfia mannii Stapf

Rauvolfia vomitoria Afzel .

Tabernaemontana bouquetii (Boiteau)

Tabernaemontana crassa Benth .

Tabernaemontan
‘

a letes tui (Pellegr.) Pichon
Tabernanthe iboga Baill ,

Voacanga bractea ta Stapf

Voacanga p s iloca lyx Pierre ex Stapf
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Balsaminaceae (5 Species) Reference Biodiversity Biodive
'

rsity
category value

Impa tiensfloretii N .Hallé A.M.L 0uis

Impa tiens gossweileri G .M.Schulze

Imp a tiens hians Hook.f.

Imp a tiens niamniamens is Gilg

Imp a tiens p a lp ebra ta Hook.f.

Begoniaceae (27 species) Reference Biodiversity Biodiversity
category value

Begonia auriculata Hook.f.

Begonia cap illip es Gilg
Begonia clyp eifo lia Hook.f.

Begonia dewildei Sosef
Begonia eboloens is Engl .

Begonia elaeagnifolia Hook.f.

Begonia ela tos temmoides Hook.f.

Begoniafus ia la ta Warb

Begonia gabonens is J .J .deWilde
Begonia hirsutula Hook.f.

Begonia komoens is Inn sch.

Begonia lacunosa Warb .

Begonia letouzeyi Sosef

Begonia long ip etiolata Gilg
Begonia loranthoides Hook.f.

Begonia macrocarp a Warb .

Begonia manniiHook.

Begonia mildbraedii Gilg
Begonia p oculifera Hook.f.

Begonia po lygonoides Hook.f.

Begonia sc iaphila Gilg ex Engl .

Begonia s cutifolia Hook.f.

Begonia s cutulum Hook.f.

Begonia vankerckhovenii DeWild.
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Caesalpiniaceae (56 Species) Reference Biodiversity Biodiversity
category value

Anthonotha acumina ta (De Wild .) J .Léonard

Anthonothaferruginea (Harm) J .Léonard
Anthonothafragrans Exell Hillcoat

Anthonotha macrophylla P .Beauv .

Anthonotha pynaertii (DeWild .) Exell
Hillcoat

Anthonotha trunciflora (Harm s) J .Léonard
Aphanoca lyx heitzii (Pellegr.) W ieringa
Aphanoca lyx microphyllus (Harms) W ieringa
Ba ikiaea ins ignis Benth.

Berlinia auricula ta Benth.

Berlinia bracteosa Benth.

Berlinia confusa Hoyle
Bikinia coriacea (J .Morel ex Aubrév .)
Wieringa

Bikinia letes tui (Pellegr.) W ieringa
Bobgunniafis tuloides (Harms) Kirkbr.

Wiersema
Brachys tegia mildbraediiHarms

Cass ia chamaecris ta L.

Cass ia hirsuta L.

Cass ia mannit O liv .

Chamaecris ta absus (L .) Irwin Barneby
Cop a ifera religiosa J .Léonard
Crudia harms iana DeWild .

Cynometra lujae DeWild .

W ieringa, 1999

F1.Gab .

Cynometra mannii O liv.

Cynometra nyangens is Fellegr.

Daniellia klainei Pierre ex A.Chev .

Danie llia soyauxii (Harms) Rolfe

D ia lium angolens e
-

Welw. EX O liv.

D ia lium bip indens e Harm s

D ia lium dinklageiHarms

D ia lium guineense Willd .

D idelotia africana Baill .
D idelotia brevipaniculata J .Léonard
D is temonanthus

I

benthamianus Baill .

Gilbertiodendron brachys tegioides (Harms) J .
L eonard

Gilbertiodendron ogoouens e (Pellegr.) J .
Léonard

Gilbertiodendron s tipulaceum (Benth.) J .
Léonard

Gilbertiodendron unijugum (Harms) J .
L eonard

F1.Gab .

F1.Gab .

F1.Gab
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Caesalpiniaceae (continued) Reference Biodiversity ~Biodiversity
category value

Griffonia physocarp a Baill .
Guibourtia ehie J .Léonard
Guibourtia tessmannii (Harm s) J .Léonard
Hylodendron gabunens e Taub .

Hymenos tegiafloribunda (Benth .) Harm s

Hymenos tegia kla inei Pierre ex Pellegr.

Hymenos teg ia ngounyens is Pellegr.

Isomacrolobium conchyliophorum (Pellegr )
Aubrév . Pellegr.

Julbernardia brieyi (De Wild .) Troupin
L ibrevillea klainei (Pierre exHarm s) Hoyle
Neocheva lierodendron s tephanit J .

L eonard

Oddoniodendron micranthum (Harm s) Baker
P lag ios iphon emargina tus (Hutch . Dalz.) J .

L eonard

Scorodophloeus zenkeriHarm s

Senna a lata (L .) Roxburgh .

Senna timoriens is (DC .) Irwin Bam eby

Tetraberlinia bifo liola ta (Harms) Hauman Wieringa, 1999

Tetraberlinia p olyphylla (Harms) J .Léonard W ieringa, 1999

Combretaceae (8 species)
Reference Biodiversity B iodiversity

category value

Combretum aphanOp eta lum Engl . Diels

Combretum bracteatum (Laws) Engl . Diels

Combretumfa lcatum (Welw. ex Hiem ) Jongk.

Combretum mannitEngl . Diels

Combretump anicula tum Vent .
Combretum rabiense Jongkind
Combretum racemosum P .Beauv .

Strephonema sericeum Hook.f.
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Melastomataceae (29 species) Reference Biodiversity Biodiversity
category value

Amphiblemma ciliatum Cogn .

Amphiblemma molle Hook.f.

Amphiblemma setosum Hook.f.

Ca lvoa hirsuta Hook.f.

Calvoa orienta lis Taub .

Ca lvoa pulcherrima Gilg ex Engl .

Ca lvoa seretii De Wild .

Cincinnobotrys acaulis (Cogn.) Gilg
D icellandra barteriHook.f.

D ice llandra descoings ii Jacq.

—Fél .

D inophora sp enneroides Benth .

D issotis brazzae Cogn.

D issotis congolens is (Cogn. ex Buettn .)
Jacq .

-Fél .

D issotis multiflora (Sm .) Triana
Heterotis decumbens Jacq .

-Fél
‘

.

Medinilla manniiHook.f.

Medinilla mirabilis (Gilg) Jacq .-Fél .
Memecylon ca lophyllum Gilg
Memecylon collinum Jacq .-Fél .

Memecylon kla ineanum Jacq .-Fél .

Memecylon lateriflorum (G.Don) Bremek.

Memecylon sa licifolium Jacq.-Fél .
Preuss iella kamerunens is Gilg
Tris temma oreophilum Gilg
Tris temmo ves titum Jacq.

-Fél .

Warneckea cauliflora Jacq.-Fel .
Warneckeafloribunda Jacq .

-Fél .

Warneckea membranifolia Jacq .

-Fél .

Warneckea s ap ini t (De W l ld.) Jacq .-Fe] .
F1.Gab .
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Mimosaceae ( 19 Species) Reference Biodiversity Biodiversity
category

Acacia auriculiformis A .Cunn. ex Benth .

Aubrevillea p la tycarp a Pellegr.

Ca lpoca lyx brevifo lius Villiers
Ca lp oca lyx dinklage iHarms

Ca lp oca lyx heitzii Pellegr.

Cylicodis cus gabonens is Harms

D ichros tachys cinerea (L .)Wight Arn.

Entada gigas (L .) Fawcett Rendle

Fillaeop s is dis cophora Harm s

Mimosa p igra L.

New’ tonia griffoniana (Baill .) Bak .f.

Newtonia leucocarp a (Harms) Gilbert
Boutique

Parkia bicolorA .Chev .

Parkiafilico idea Welw. ex O liv .

P entac lethra eetve ldeana De Wild . Th.Dur.

—P entaclethra macrophylla Benth.

P ip tadenias trum africanum Brenan

Ps eudop ros op is g illetii (DeWild .) Villiers
Tetrap leura tetrap tera (Schum . Thonn .)

O rchidaceae (28 Species) Reference Biodiversity
category

Ancis trorhynchus cap itatus (Lindl .) Summerh .

Ancis trorhynchus recurvus Finet

Angraecump odochiloides Schltr.

Bulbophyllum intertextum Lindl .
Bulbophyllum ivorens e Cribb Perez-Vera
Bulbophyllum oreonas tes Rchb .f.

Bulbophyllumpum ilum (Sw.) Lindl .
Bulbophyllum sa lta torium Lindl .
Ca lyp trochilum chris tyanum

Chamaeangis ichneumonea (Lindl .) Schltr.

Cynorkis debilis Summerh .

Cyrtorchis ringens Summerh.

D iaphananthe bidens (Sw.) Schltr.

D iaphananthe rutila Summerh .

Eulophia eug lossa Rchb .f.

Habenaria s tenochila Lindl .
L ip aris tridens Kraenzl .

L is tros tachys p ertusa (Lindl .) Rchb .f.

Manniella gus tavii Rchb .f.

Microcoe lia microg lossa Summerh.

Po lys tachya concreta (Jacq.) Garey Sweet
Po lys tachya p aniculata (Sw.) Rolfe
Po lys tachya p o lychaete Kraenzl .
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'

rchidaceae (continued) Reference Biodiversity
“

Biodiversity
category value

Polys tachya s eticaulis Rendle

Summerhays ia laurentii (De Wild .) Cribb

Tridactyle anthomaniaca Summerh.

Zeuxine elonga ta Rolfe

Zeuxine occidenta lis (Summ erh .) Geerinck
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Plot 1 :March 23 , 2000 ; 2
°
17

’

S,
1O

°
3O

’

E; alt. 100 m ; terrain flat, well-drained; canopy
at i 40 m

,
with Celtis , Cylicodis cus , D ia lium, P lag ios tyles and Staudtia ; sub

-canopy dom i

mated by Co laflavovelutina andMeiocarp idium lep idotum; understory Open.

Species (22) Fam ily (16)

Annickia chlorantha

Meiocarp idium lep idotum

Xylop ia hypolamp ra
P icral ima nitida

Dacryodes edulis

D ia lium angolens e

D iospyros dendo

D iospyros fragrans
D iospyros p isca toria

D ichos temma g laucescens
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P lagios tyles afi icana
Trichilia Sp . 1

Ca lp oca lyx dinklagei

Cylicodiscus gabonens is

Staudtia kamerunens is

Coula edulis

Schumanniophyton hirsutum

Zanthoxylum g illetii

Gambeya africana
Cola flavovelutina
Grewia coriacea

Ce ltis tessmannii

Plot 2:March 24 ,
2000 ; 2

°
I7

'

S,
1O

°
3O

'

E; alt . 100 m ; terrain flat,swampy; canopy at

i : 45 m
,
with Berlinia bracteosa , Ca lp oca lyx heitzii, Ha llea ledermannii and Sterculia

tragacantha ; sub
-canopy dom inated byAnthonotha macrop hylla, Diospyros phys oca lycina

and three Species of Cola ; understory Open .

Species (30)

Meiocarp idium lep idotum

Uvarias trum p ierreanum

Anthonotha macrophylla

Berlinia bracteosa

D ia lium angolense

D idelotia africana
Gilbertiodendron unijugum
D iospyros gabunens is

D iospyros iturens is

Diospyros physoca lycina

Dryp etes ituriens is (cf;)
Dryp etes molunduana (cf.)
Mareya micrantha

Homa lium letes tui

Oncoba glauca

Anthocleis ta vogelii

Carap a p rocera
Khaya ivorens is

Trichilia monode lpha

Trichilia p rieureana

Ca lp oca lyx dinklagei

Ca lp oca lyx heitzii

Baphia lep tos temma (cf.)
Ha llea ledermannii
Heins ia crinita

Co la flavovelutina
Cola griseiflora (cf.)
Co la la teritia
Sterculia tragacantha

P lot 3 :March 25
,
2000 ; 2

°
I4

'

S
,
1O

°
27

'

E; alt . 150 m ; terrain with Slight incl ination,

well-drained soil ; canopy at i 35 m
,
with Parkia filicoidea, P eters ianthus macrocarp us
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and Staudtia gabonens is ; sub
-canopy with abundance O f D ichos temma g laucescens and

Diospyros spp . ; understory open.

Species (27)

Greenwayodendron suaveolens

Meiocarp idium lep idotum

Crudia Sp . 1

Cynometra lajd e (cf.)
D ia lium angolense

Neocheva lierodendron s tephanit

D iospyros fragrans
D iospyros iturens is

D iospyros manni i
D iospyros obliquifolia
D iospyros zenkeri

D iospyros Sp . 2

Centrop lacus g laucinus

D ichos temma glaucescens

Map rounea membranacea

Desbordes ia g laucescens

P eters ianthus macrocarpus

Trichilia sp . 1

P arkia filicoidea
Pycnanthus angolens is

Staudtia kamerunens is

Coula edulis

D iogoa zenkeri

P aus inys ta lia macroceras

Trica lys ia biafrana
Chytranthus Sp ; 1

Co la gris eiflora (cf.)

Plot 4:March 27
,
2000 ; alt . 150 m ; terrain almost flat, Sl ight in

clination in one corner, well-drained so il ; canopy at 35— 40 m ,
with Celtis tessmannii,

P entac lethra “

eetveldiana, P terocarp us s oyauxii and Scorodophloeus zenkeri; sub—canopy

dom inated by several D iospyros Species , Nesogordonia p ap averifera and D iogoa zenkeri;

understory Open.

Species (27) Fam ily (16)

Thomanders ia sp . 1

Meiocarp idium lep idotum

Uvarias trum p ierreanum

Dacryodes letes tui

Anthonotha sp . 1

Berlinia confusa
Cynometra nyangens is (cf.)
D ia lium angolense

Scorodop hloeus zenkeri

D iospyros dendo

D iospyros fragrans
D iospyros hoyleana

Diospyros iturens is
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D iscoglyp remna ca loneura

Dryp etes ituriens is (cf.)
P lag ios tyles africana
Trichilia p rieureana

P entaclethra eetveldeana

Staudtia kamerunens is

D iogoa zenkeri

P terocarp us s oyauxiz

Paus inys ta lia macroceras

Schumanniophyton hirsutum

Chytranthus Sp . 1

Synsepa lum longecunea tum

Nesogordonia p ap averifera
Ce ltis tessmanni i

P lot 5 April 7 , 2000 ; 2
°

I 3
'

S,
10

°
24

'

E; alt . 3 80 m ; terrain with inclination s iz 10
°
to

wards the east, well-drained soil ; canopy at i 40 m ,
with Bikinia le- tes ta i, Marques ia

excelsa and P lagios iphon emarginatus ; subcanOpy without any distinct dominance;
understory Open.

Species (35)

Trichoscypha acuminata

Anisophyllea myrios ticta

Anis ophyllea p olyneura

Anonidium mannit

Uvarias trum p ierreanum

Dacryodes buettneri

Santiria trimera

Bikinia le- tes tui

D ialium angolense

D ia lium guineens e

P lag ios iphon emarginatus

Marques ia excelsa

D iospyros melocarp a

Cleis tanthus Sp . 1

Cleis tanthus Sp . 2

D ichos temma g laucescens

Dryp etes Sp . 1

Kla ineanthus gaboniae

Map rounea membranacea

Map rounea sp . 1

Carap a p rocera
Coula edulis

D iogoa zenkeri

Heis teria zimmereri

Strombos iop s is tetrandra

Dactyladenia barteri

Paus inys ta lia johimbe
Paus inys ta lia macroceras

Paus inys ta lia Sp . 1

Deinbo llia Sp . 1

Eriocoe lum Sp . 1

P ancovia floribunda
Manilkara fouilloyana
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P lot 7: April 9, 2000 ; 2
°
I4

'

S,
10

°
24

'

E; alt. 650 m ; terrain sloping with 6— 8
°

to the

East, well-drained; canopy at :t 35 m ; sub-canopy without any distinct dom inant Species ;
understory well-developed .

Species (40)

Anis ophyllea purpurascens

Anis ophyllea purpurascens

Anonidium mannit

Anonidium sp . 1

Xylop ia Sp . 1

Xylop ia s taudtii

Xylop ia sp . 1

Dacryodes edulis

Dacryodes sp . 1

Santiria trimera

Anthonotha ferrug inea
Ba ikiaea ins ignis

Gilbertiodendron unijugum
Scorodophloeus zenkeri

Hemandradenia mannit
D iospyros hoyleana

D iospyros melocarp a

Croton sylva ticus

D ichos temma g laucescens

Dryp etes gilgiana

Kla ineanthus gaboniae

Garcinia conrauana

Garcinia smea thmannii

Afros tyrax kamerunens is
Ochtocosmus ca lothyrsus

Beils chmiedia dinklagei

Warneckea sp . 2

Ca lp oca lyx dinklagei

Newtonia leucocarp a
Eugenia Sp . 1

Strombos ia schefi
’

leri

Strombos iop s is tetrandra

Dactyladenia sp . 1

Rothmannia longifolia (cf.)
Rothmannia sp . 2

Eriocoe lum sp . 2

Chrysophyllum sp . 1

L etes tua duriss ima

Zeyhere lla letes tui

Zeyhere lla mayombens e

Plot 8 :April 10 , 2000 ; 2° I 3
'

S,
10

°
24

'

E; alt . 350 m ; terrain sloping :t 10
°
to the north

;
east

, well-drained; canopy at i 40 m ; sub—canopy without any distinct dom inant species ;
understory well-developed .

Species (3 5)

Anis ophyllea purp urascens
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Anonidium mannit

Greenwayodendron suaveo lens

Greenwayodendron Sp . 2

Uvarias trum p ierreanum

Dacryodes edulis

Dacryodes kla ineana

Santiria trimera

Berlinia Sp . 1

Cop a ifera relig iosa

D ia lium guineens e

Gilbertiodendron Sp . 1

Te traberlinia p o lyphylla

D iospyros cinnabarina

D iospyros zenkeri

Cyrtogonone argentea

D ichos temma g lauces cens

Dryp etes Sp . 1

P lag ios tyles africana
Scottellia kla ineana

Kla inedoxa gabonens is

Guarea thomp s onii

Syzyg ium s taudtii (cf.)
Coula edulis

D iogoa zenkeri

He is teria z immereri

Strombos ia pus tula ta

Strombos ia schefileri
Strombos iop s is tetrandra

Magnis tipula Sp . 1

Corynanthe mayumbens is

Ara liop s is s oyauxzt

P ancovia floribiinda
P ancovia Sp .

“ 1

Scytop eta lum Sp . 1

P lot 9: May 14
,
2000 ; alt. 195 m ; level , rocky terrain,

well-drained; canopy at i 40 m ; sub-canopy with abundance OfD ichos temma g lauces cens ;
understory dense .

Family (13 )

2

1

Gilbertiodendron brachys teg ioides

D iospyros fragrans
D ichos temma g laucescens

Scotte llia klaineana

Trichilia p rieureana

P entac lethra eetveldeana

Staudtia kamerunens is

P inacop odium congolens e

Coula edulis

D iogoa zenkeri

S trombos ia pus tula ta
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Ximenia americana

Maranthes g labra

Pancovia floribunda

P lot 10:May 15 , 2000 ; alt . 535 m ; top Of a ridge ; canopy at :t

3 5 m ; sub-canopy with abundance ofSantiria trimera ; understory Open.

Species (3 2)

Anis 0phyllea purpurascens

Anonidium mannit

Greenwayodendron suaveolens

Greenwayodendron Sp . 3

Dacryodes kla ineana

Santiria trimera

Anthonotha ferrug inea
Aphanoca lyx heitzii

D ia lium ango lens e

Scorodophloeus zenkeri

D iospyros fragrans
D iospyros hoyleana

D iospyros me locarp a

D ichos temma g laucescens

P lagios tyles africana
Uap aca s taudtii (cf.)
Homa lium Sp . 2

Scottellia kla ineana

Garcinia conrauana

O chtocosmus ca lothyrsus

Beils chmiedia Sp . 1

Warneckea floribunda (cf.)
Ca lp oca lyx sp . 1

Fillaeop s is discophora

Newtonia leucocarpa
Strombos ia pus tula ta

Strombos iop s is tetrandra

Dactyladenia
-

sp . 2

Maranthes g labra

Oubanguia africana
Odyendyea gabonens is

Nesogordonia sp . 1

Plot 1 1:May 16 , 2000 ; alt. 430 m ; terrain on a :t 8
°
Slope, well-drained soil ; . canopy at

40 m ; sub-canopy with dom inance Of D ichos temma g laucescens , D iospyros spp . and

Map rounea membranacea ; understory fairly dense .

Species (26) Fam ily (14)

Sorindeia grandifo lia (cf)
Greenwayodendron suaveolens

Xylop ia aethiop ica

Xylop ia sp . 2

Hunteria umbella ta

Dacryodes buettneri
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Dacryodes kla ineana

Santiria trimera

D ia lium angolens e

D ia lium dinklagei

L ibrevillea kla inei

D iospyros fragrans
D iospyros hoyleana

D iospyros melocarp a

D ichos temma g lauces cens

Kla ineanthus gaboniae

Map rounea membranacea

Homa lium Sp . 2

Newtonia leucocarp a
Strombos ia pus tula ta

Dactyladenia barteri

Dactyladenia Sp . 3

Dac tyladenia Sp . 1

Pancovia floribunda
Pancovia Sp . 2

Zeyherella letes tui

P lot 12: May 17 , 2000 ; 2
°
28

'

S,
10

°
32

'

E; alt . 145 m ; terrain Sl ightly sloping
well—drained soil ; canopy at i 50 m ; sub-canopy without Obvious dom inance ; understory
fairly dense with dom inance Of an Ixora Sp . and Phyllanthus diandrus .

Spe
‘

cies (29) Fam ily (14)

Thomanders ia hens ii

Sorindeia Sp . 2

Trichoscypha acumina ta

Dacryodes edulis
Dacryodes Sp . 3

Santiria trimera
Cynometra Sp . 2

D ia lium ango lens e

D ia lium dinklagei

D is temonanthus benthamianus

D iospyros fragrans
D iospyros Sp . 3

Margaritaria discoideas
P lag iostyles africana
Uap aca . guineens is

Garc inia
-

Sp . 1

Desbordes ia g laucescens

Irvingia gabonens is

P arkia bico lor

Coula edulis

D iogoa zenkeri

Heis teria zimmereri

Strombos iop s is tetrandra

Angyloca lyx Sp . 1

Paus inys ta lia macroceras

Chytranthus sp . 2

Ganophyllum giganteum

Pancovia floribunda
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Vitex gabonens is (cf) Verbenaceae

Plot 13 :May 18 , 2000 ; alt. 265 m ; terrain level , well-drained ;
canopy at i 45 m ; sub-canopy dom inated by D ichos temma g laucescens ; understory fairly
dense with dom inance Of Coula edulis , D iospyros obliquifolia, D ichos temma g lauces cen

Strombos ia p us tula ta and Entada gigas .

Species (27) Fam ily (16)

Thomanders ia hens ii

Sorindeia Sp . 1

Trichoscypha acumina ta

Iso lona camp anula ta

Dacryodes edulis

Dacryodes kla ineana

Santiria trimera

Bobgunnia fis tuloides
Cynometra Sp . 2

D ia lium angolens e

Guibourtia tessmannii

D iospyros fragrans
D ichos temma glaucescens

Scottellia kla ineana

Desbordes ia g laucescens

Beils chmiedia oblongifolia
P entac lethra eetveldeana

Staudtia kamerunens is

Coula edulis

D iogou zenkeri

Strombos ia pus tula ta

Strombos ia schefileri
Maranthes g labra

Ganophyllum giganteum

Pancovia floribunda
Chrys ophyllum subnudum

Gambeya africana

Plot 14:May 19, 2000 ; alt . 150 m ; terrain level , swampy so il ;
canopy at i 25 m ; understory fairly dense , dom inated by Greenwayodendron suaveolens ,

Sa lacia sp .
,
Thomanders ia hens ii and Trica lys ia sp . 1 .

Species (39)

Thomanders ia hens ii

L anneawelwitschii
P s eudosp ondias long ifo lia
Xylop ia quintas ii
Newbouldia laevis
Dacryodes igaganga

D ia lium dinklagei

D iospyros dendo

D iospe s manni t

D ichos temma g laucescens

Margaritaria dis coideas



BOTANICAL DIVERSITY

Uapaca guineens is

L as ianthera africana
Desbordes ia g laucescens

Irvingia gabonens is

Irvingia grandifolia
Carap a p rocera
Trichilia p rieureana

P entaclethra eetveldeana

P entaclethra macrophylla

Myrianthus arboreus

Co‘

ula edulis

D iogoa zenkeri

Heis teria zimmereri

Strombos ia grandifolia
Strombos ia pus tulata

Ximenia americana

P terocarpus soyauxii

Barteria fis tulosa
Maranthes g labra

Aoranthe cladantha

P aus inys ta lia macroceras

P aus inys ta lia sp . . 3

Trica lys ia sp . 1

Vanguerop s is rubig inosa

Eriocoelum Sp . 3

Gambeya africana
Scytop eta lum kla ineanum

Co la Sp .

-1

P lot 15:May 29, 2000 ; alt . 545 m ; forest on ridge, terrain slightly
sloping, well-drained Soil ; canopy at i 30 m

,
with Aphanoca lyx microphyllus and

Odyendyea gabonens is as large emergents ; sub-canopy dom inated by D ichos temma

g laucescens and Syns epa lum longecunea tum ; understory fairly dense .

Species (40) Fam ily (22)

Trichos cypha acumina ta

Trichoscypha Sp . 2

Trichoscypha Sp . 3

Anisophyllea p olyneura

Anonidium manni i

Iso lona zenkeri

Tabernaemontana crassa

Dacryodes kla ineana

Santiria trimera

Anthonotha fragrans
Aphanoca lyx microphyllus

Berlinia confusa
Daniellia kla inei

Guibourtia ehie

Strephonema s ericeum

D iospyros dendo

D iospyros melocarp a

D ichos temma g laucescens
‘

Kla ineanthus gabonie
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Oncoba flage lliflora (cf)
Beils chmiedia Sp . 1

Beilschmiedia Sp . 2

Memecylon Sp . 1

Warneckea sap init

Carap a p rocera
Guarea sp . 1

Pentaclethra eetveldeana

Syzygium s taudtii

Coula edulis

D iogoa zenkeri

Strombos ia p us tula ta

Strombos iop s is tetrandra

P sychotria sp . 1

Psychotria sp . 4

Deinbollia Sp . 2

Synsep a lum longecunea tum

Odyendyea gabonens is

Cola la teritia
Nesogordonia p apaverifera
Grewia coriacea

Plot 16:May 2000 ; alt. 655 m ; forest on

mosses and epiphytes on trees , well-drained Soil ; canopy at 20— 25 m
,
with

Protomegabaria Sp . 1 and Santiria trimera ; sub-canopy dom inated by
Dacryodes edulis and Strombos iop s is tetrandra ; understory fairly dense .

Species (40)

Sorindeia Sp . 3

Trichoscypha Sp . 4

Anis ophyllea p urpurascens

Hunteria umbe lla ta

Hunteria sp . 2

Dacryodes edulis

Dacryodes igaganga

Dacryodes macrophylla (cf)
Santiria trimera

Anthonotha fragrans
Berlinia sp . 2

D ia lium dinklagei

Strephonema s ericeum

Hemandradenia mannit
D iospyros p isca toria

D iospyros Sp . 4

Dryp etes ituriens is (cf)
Kla ineanthus gaboniae

Maesobotrya sp .
_
2

Pro tomegabaria Sp . 1

Uap aca guineens is

Oncoba Sp . 1

Garcinia smea thmannii
Beilschmiedia sp . 3

Beilschmiedia sp . 4

Memecylon sp . 2

Flacourtiaceae
Lauraceae
Lauraceae
Melastomataceae

Melastomataceae

Meliaceae
Meliaceae
Mimosaceae
Myrtaceae
O lacaceae

O lacaceae

O lacaceae

O lacaceae

Rub iaceae
Rubiaceae
Sapindaceae
Sapotaceae

Simaroubaceae

Sterculiaceae
Stercul iaceae
Til iaceae

Family (22)

Anacardiaceae
Anacardiaceae
Anisophylleaceae

Apocynaceae
Apocynaceae
Burseraceae

Burseraceae

Burseraceae

Burseraceae

Caesalpiniaceae
Caesalpiniaceae
Caesalpiniaceae
Combretaceae
Connaraceae
Ebenaceae
Ebenaceae

Euphorb iaceae
Euphorb iaceae
Euphorb iaceae
Euphorb iaceae
Euphorbiaceae
Flacourtiaceae
Guttiferae
Lauraceae
Lauraceae
Melastomataceae
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P sydrax arnoldiana

P lacodis cus op acus

Cola a ltiss ima

Grewia coriacea

Plot 18 : June 2 , 2000 ; alt. 230 m ; terrain

well-drained soil ; canopy at :t 40 m ; sub-canopy dom inated by D ichos ten

and Strombos ia pus tula ta ; understory Open.

Species (3 0) Fam ily (15)

Thomanders ia kens it

Uvarias trum p ierreanum

Santiria trimera

D ia lium ango lens e

Guibourtia ehie

Hylodendron gabunense
D iospyros dendo

D iospyros p isca toria

Centrop lacus g laucinus

D ichos temma glaucescens

P lag ios tyles africana
Hua gabonii
Desbordes ia g lauces cens

Entandrophragma congo lens is

Trichilia p rieureana

Cylicodis cus gabonens is

P entaclethra eetveldeana

P ip tadenias trum africanam
Coula edulis

Strombos ia p us tulata

P arop s iops is

P aus inys talia johimbe
P aus inys ta lia macroceras

Rothmannia liebrechts iana

Schumanniophyton hirsutum

Tarenna jo linonii
Chytranthus macrobotrys

Chytranthus ta lbotii

P lacodiscus opacus

Synsep a lum longecunea tum

Acanthaceae
Annonaceae

Burseraceae

Caesalpiniaceae
Caesalpiniaceae
Caesalpiniaceae
Ebenaceae

Ebenaceae
Euphorbiaceae
Euphorbiaceae
Euphorbiaceae
Huaceae
Irvingiaceae

Meliaceae
Mel iaceae
Mimosaceae

Mimosaceae

Mimosaceae
O lacaceae

O lacaceae

Passifloraceae

Rubiaceae
Rubiaceae
Rubiaceae
Rubiaceae
Rubiaceae
Sapindaceae
Sapindaceae
Sapindaceae
Sapotaceae
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Basin
,
in the northeastern portion OfGabon,

associated with the Institut de Recherches en

Ecologie Tropicale station at M
’

Passa (Makokou) (Brosset This work included

some research on the local shrew communities and taxonom ic studies Of collected material .

On the basis Of these specimens several species were named newto science, which ln

cluded Suncus remyi, Crocidura grass ei, and C. crena ta (Brosset et al . 1965a, 1965b) . Fur

ther, a recent surveywas conducted in theMinkeberegion in the extreme northeastern por
tion Of the country in an area of forest that is in a different watershed than the Makokou

station (Goodman et al . To our knowledge no publ ished survey Of Shrewswas con
ducted in the rain forest zone Of southern Gabon,

although prel im inary information is avail

able On the soricids occurring in forested regions of neighboring countri es such as the Dja

Faunal Reserve in southern Cameroon (Colyn et al . 1996) and the Dzanga-Sangha Faunal

Reserve Of the Central African Republic (Ray and Hutterer Inventories at these sites

provide the necessary information to help put the Gabon information into a regional

biogeographic context .

In this paperwe report the findings ofa survey conducted along an
'

elevational gradient.
at three sites , between 1 10 and 625 m ,

in the Monts Doudou Complex . Information is pre

sented on the species composition Of the shrew community along this transect, taxonom ic

relations Ofmembers Of this community,
and initial insights into aspects Of the natural his

tory O f these animals .

METHODS

The principal technique used to capture soricid Shrews consisted Of pitfall traps with

drift fences . In each of the three elevational zones ( 1 10 m , 375 m ,
and 625 m ) separate lines

Of these devices were placed in differentm icrohabitats (valley bottom ,
along Slopes Ofhills ,

and on crests Ofhills) in order to assess possible variation in habitat utilization by soricids .

The only exceptionwas at the 1 10-meter site Where therewas virtuallyno topographic re
lief. At this Site one linewas placed alonga rivermargin and the other two in the interior Of
theforest .

Details on the habitats surrounding the stirdy sites are presented in Thibault ct al . , this

volume . The only point important to reiterate here is that the forest in the 110—meter zone
had been selectively logged . Signs of this disturbance, such as stumps , in the Zone sur

rounding pitfall traps were l im ited . Our access into portions Of the forestwas Often along

former logging roads used to extract timber. These partially closed routes could provide

dispersal coni dors for forest-edge species to enter into the forest . All Of our pitfall l ines
were W ithin 200 m Of such trails . A logging roadwas located aborit 600 m from the 375 m

camp ,
but no Sign of selective loggingwas found within that surveyed zone .

Each pitfall linewas 100 m long and consisted Of 1 1 buckets (275 mm deep ,
285 mm

top internal diameter, 220 mm bottom internal diameter), 10 m apart, in Operation. forup to

eight days . Buckets were sunk to a depth where the rimwas even with ground level . Small

holes (3 — 5 mm) were melted in the bottom Of the buckets to allow water drainage— after

heavy rain waterwas removed with a Sponge . A barrier (drift fence) made from dark
Opaque plastic Sheeting m high and 100 m long)was stapled in a vertical position to
thin wooden stakes . The drift fence bisected all Of the buckets in each line . A flange Of

about 50 mm at the bottom Of the standing plastic fence and resting on the groundwas cov
ered with soil and leaf litter to block animals from moving under the barrier. A
bucket-night is defined as one bucket in use for a 24-hourperiod (dawn to dawn) .
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Lines Of l ive traps (N ationals and Shermans) were also set within each Of the

elevational zones largely for capturing. rodents . Fewsoricids were captured with this tech
nique . These lines were Opened for 7— 8 nights . Traps were baited daily, generally between
1500 and 1700 hours , with pieces Of O il palm nuts . Traps and pitfal ls were vis ited at least

twice per day, once at dawn and again in the late afternoon,
and captured mamm als , inver

tebrates , and debris were removed .

Captured animals were prepared as standard museum Skins with associated skulls and
Skeletons , as fluid preserved carcasses

,
or as full skeletons . Standard external measure .

ments and mass were taken Of Specimens before being prepared . Animals were divided into
age classes on the basis Of tooth wear patterns and the degree Of fusion of the suture be

tween the basiphenoid and basioccipital bone:young— teeth unwom
,
suture open; young

adults— teeth sl ightly worn,
suture closed but still Visible ; and adults— teeth moderately to

heavily worn,

“

suture completely fused . Voucher Specimens are deposited in the Field Mu
seum OfNatural History (FMNH) , Chicago,

and a representative series will be returned to
Gabon. The field workwas conducted by SMG and the determ inations Of the collected ma

terial were made by RH; for the text both authors take responsib il ity.

RESUL TS

General
_

overview
In

f

total 79 individual shrews were captured by the pitfall traps (Table 1, note the
110-meter Site showed l ittle topographic variation) . In addition

,
13 rodents , representing at

least Seven Species , were also captured in these devices . The live traps resulted in the cap
ture Offour individuals and four Species Of shrews , all Ofwhich were documented also with
the pitfall technique . About 25% Of the l ive traps were placed Off the ground, but all Of the

Shrews captured by this technique were in ground sets . N ine Species Of soricids were found

on the Slopes Of Monts .Doudou— nine in the 110-meter zone and six in the 375 and

625-meter zones (Table Standard external measurements and mass Of these animals are

presented in Table 3 .

Capture rates Of soricids with pitfall traps were highly variable between the Sites— 44

individuals were trapped at 110 m ,
12 at 375 m

,
and 23 at 625 m and overall capture rates

in each elevational zone were and respectively (Table The number

Of Shrews Obtainedwithin each elevational zone Showed variation between the three differ
ent lines— in the 1 10-meter zone from in the 375-meter zone between

and in the 625-meter zone between

These capture rates are largely
‘

comparab le to those Obtained during a shrew survey in

the Minkeberegion Ofnortheastern Gabon,
which used identical pitfall techniques at a Site

at about 600
'

m .
= The three pitfall lines , which each were in place at Minkebe for 1 10

bucket-days , y1elded capture rates that ranged from and an overall average rate

Of

species a ccumulation curves
An exam ination Of the rate Of documenting previously unrecorded Shrew Species

W ithin each elevational zone as a function Of pitfall trapping effort Shows that for the

110-meter zone an apparent plateauwas reached W ithin fournights after these devices were
in place (Fig. 1a) . N O other specieswas added to the local list with an additional fournights

of trapping. However, for the two upper zones , at 375 and 625 m ,
two previously unre

95



GOODMAN AND HUTTERER

N

6
m

."

m

6
m

6P—l

r—t v— 4 \D

N V

v—i v— t v—d ln v—i v-flv— i ln v— i

S
c
o
t
c
h

3
0

9

K
S
Q
Q
O

S
M

E
S
N
S
O
N

3
5

8
3

3
2

.

m
m

S
O
VI

A

S
S
A

E

B

S
S
F
P

E
S

G
A

S
Q
Q
R

E

a

:

$
9
2

O
m
Q

e

u
c
ow
o

m

v

96



https://www.forgottenbooks.com/join


GOODMAN AND HUTTERER

m
u
s

W

V

-
o

.

m

v
v

d

5

m

.

v
n
c
“

W

m

T
W

3
0

A
a

“
a

2-
2

8
o

A
m
m

e
n
:

fi
m

é
d

m
o

d

A
W

m
B

m
u
s
“

W

mw

c
m
;

A
Q

:

m
u
g
.

m
d
é
s

g
o

A

2

m
i
n
.

n
m

é
m

m

;
A

2
3
4

m
n
e

£
9
9
4

c
o

d
A
m

?

m
u
s
.

m
m

e
m

m
u

m
A
C

a
m

A

I
1
2

A
0

W

m

.

c

d

G

o

6
3
A

.

m

m
u
g

5-

3

c
m

A
R

m

W
e
lw
.

?
ow

w
h

o

A
w
e
w
e

v

é
W

m

A
d

N
m
M

A
fi

m
fi

m

d

A

L
E
N

-
L

a
fl

o

A
n

L

fi

r
e

a

r
m

A
N

Q

A
O

N

_

E
n
e

a
e

A
fl

k
w

w
é

c

a0

m
i
s

d
ew

w
n

o

A
q

m

m

t
i
aw

m
n

o

A
h

w

m

i
n
e

-
m

w
n

k
e

A

r
c

a
n
e

a

n

o

A
Q

m

m

i
e

s
r
m

m
n

k
m

v
a
g

u

e

w
v

k
od

T
:

m

4

m

g
A

3
.

i
s
.

AA
m

S
u
e
.

N

8
6

A

a

I
:

A
A

A

3e

m
u
g

L

-
o

A

2

A

u
g

A

:

w
n

o

A
Q

N

m
u
s

N

i
9

:

m
u
g

N
ew

2
:

A
Q

:

m
u
g
.

N
N

S
N

G
d
A
m

.

N

“
E

fi

r

m

m
a

c

m

a
a

W W W)

M OO 0

“
U
s

t

o

-
m

w
fi

d
n
”

N
a

m

v
n
a

6

7
m

m
u

d
n
”

W

m

B
t

o

v
n
n

,

m

T
v

m
u

d
H
m
m“m

I
n

g
m

m
im
e

v
i
e

A

d
m

g
m

m

3

S
H
E

E

T

S

m
m
o

A

g
m

.

m
m

d
m

A

f
m

a

m
u
e

fi
i
v
m

o
n

w
A
h

w
m

T
a

i
l
;

£

e
4

3

m
i
e

d
m

dw

m
m
;

9

m
m

m
u
n

0-
8

c
o

d

o

sw

m
u
:

a

d
s

3
3

m

g

e
n
e

dw
d
o

e

v
w
e
n

m
5

?

R
aw

S

u
e

T

H

0

2

g
m

v
u
e

d

t

fi

o
m
d
A
m

owow

v
u
e

d
P
N
m

m
m

A
m

swm
m

v
u
q

.

E
fi
mw

w
m
d

H
e

d
m

fi
n
s

w
a
n

mw
d

N

ew

S
u
n

T
m
v

m
o

d

W

ww

v
u
c
“

Q
T

?

m
o

d
A
m

d
v

a
v

m
u
s

6
5

6
0

E

m

A
m

.

s

m
u
s

$
0-

3

m
o

d
A
o

d
e

m
u
s
a

A
v

a
-
m
m

3
6

H
m

d
m

m
u
n

M

N

S
N

o
m

m
u
e

d
m

m
o

8
4
4

A

.

2

A
n
a

3-
2

A
N

N

m

m

S
.

2

A
T

S.

S

S

T
E

A

R
S

o

f
A
s

s.

A
u
g

6
9

8

A

S
A
n

ew8
T
N"

A
M

ES

A
u
g

m
e

-
L

m

A

Z
A
Q

?

A
u
e
.

n

e
fi

i
m
e

A
M
A

N

S
u
e

8-
2

3
0

A
n

mw

i
s

A

?"

m
o

m

m

ewA
A

m
u
s

-
a
o

o
a

e

N

o

m
i
n
.

L

-
N
L

L

9
m
m

S
A
N

m
u
s
.

n
m
m

S
E

A

m
u
s

m
m
m-
m
m
m

8
A
A
A
N
N

m
u
g
.

2

3
2

S
E

A

$
8

u
e
.

n
n
n

-
n
m

B
e
A
E

SN

e

.

uw

e
m

.

9
c

m
m

.

n
c

.

A
A

-
m
m

w
e

w
e

v
u
=
.

e
e
~
-
m
m

g
m
A
o
m

m
m

A
u
e
.w
m
n

-
u
m

8
A
A
a
.

w
e

98



SHREWS OFMONTS DOUDOU,
GABON

Cumulative bucket-nights

132 165

Cumulative bucket-nights

FIGURE 1 . Species accumulation curves (A) andpitfall trap success (B) plotted foreach elevational zone onMonts

Doudou against the total number Ofbucket-nights . The pitfall lineswere placed in three different elevational zones
( 1 10 , 375, and 625 In) . Information from the three lines in each zone is combined here .
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Sex ratios

For a fewSpecies the number Ofmale and female Specimens collected did not deviate

from being equal (Table Species that fall into this group include , for example,
Crocidura ba tes t, C. golia th, Sylvisorex johns toni, and S. o llula . Several other Species

Showed skewed sex ratios . Not a single femalewas represented Of the eight C. grassei and

six Paracrocidura captured . Clearly these figures do not represent primary sex ratios in na

ture
,
but rather some l ife-history traits Of these animals that are reflected by our trapping

techniques . One possible factor is that, for these two species , males are more active or per

haps have largerhome ranges orpatrol territory boundaries and, thus , have a greater chance

Ofbeing captured .

Microhab itat differences

On the bas is Of current data, there are no clear differences between the three zones sur

veyed onMonts Doudou in measures Of either relative density or Species richness between
the different m icrohabitat types the pitfall lines were placed . For example , in the 110-meter

zone approximately equal numbers of Shrews were taken in the three pitfall l ines . This is

compared to the 375-meter zone where '

50% Of the animalsWere Obtained in the valley line,
42% on a ridge , and 8% on a Slope

— the comparable figures for the 625-m etenzone for

these three types Ofpitfall placements were and respectively. Thus , there

appears to be no consistent pattern between capture rates and m icrohabitat .

The greatest number Of Species Obtained in any Single pitfall line on the mountainwas
one placed on upper flat ground 1n the 1 10 meter zone , where eight Species were trapped .

This represents eight Of nine shrew species Obtained In the zone or along the com

plete Monts Doudou elevational transect . The valley l ine In the 375 meter zone captured.
five of six Of the Species known from this elevation and the ridge line in the

625-meter zone Six Of six identified from this zone . The otherpitfall traps placed in
these two zones had lower capture rates and, with the exception Ofone spec ies at 375 m ,

all

were a subset Of these taken in the l ine with the highest Species richness .

SPECIES ACCOUNTSANDTAXONOMIC COMMENTS

Crocidura ba tes t DO l lman, 19 15

Two of the indiVidualS Of this species collected duringthe -2000 inventory OfMonts

Doudou were Obtained by means other than pitfall traps . Brian Fisher found one adult dur
ing the day in a hollow portion Of a log resting on the ground . Itwas in a cavitymeasuring

TABL E 4 . Aspects Of age structure and sex ratio of captured soricids on the

Slopes ofMonts Doudou.

Crocidura ba tes i

Crocidura crenata

Crocidura dolichura

Crocidura grassei

Crocidura goliath

Paracrocidura s choutedeni

Suncus remyi

Sylvisorexjohns toni
Sylvisorex olla la

Age ratio Sex ratio

youngzyoung adultzadult malezfemale
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synonym OfC. o livieri (Hutterer If the type material of C. odora ta is referable to the

C. golia th morphotype , then C. odora ta would have priority. Until this taxonom ic problem

has been solvedwe retain the well—known and well-defined name C. golia th for the giant

forest shrew .

Crocidura grassei Brosset, Dubost, and Heimde Balsac, 1965
Previously this large and co lorful Species (grey fur, pale extrem ities , long tail)was

considered as rare (N icoll and Rathbun 1990 ; Goodman et al . The Monts Doudou

survey suggests that the Species may be locally common

Paracrocidura schoutedeni Heim de Balsac, 1956

A typical member of the lowland forest Of the Congo Basin .

Sancus remyi Brosset, Dubost, and Heim de Balsac , 1965

In the 1 10-meter zone a single individualwas Obtained in a Sherm an trap placed on the

ground next to the base Of a large tree with buttressed root
‘

s . This tiny Shrew is an uncom

mon but widespread member Of shrew communities in theWestern Congo Basin .

Sylvis orex johns toni (Dobson,
1888)

This is the dom inant Species Of the Monts Doudou community (Table

Sylvis orex ollala Thomas, 1913

Like S. johns toni, C. crena ta , C. grass ei, and Suncus remyi, this is a typ ical member Of

the lowland forest communitites in the western Congo Basin.

D ISCUSSION

The use Of pitfall traps

One important question associated with rapid inventories Of forested areas with a

highly diverse small mammal fauna is howeffective the sampling techniques and associ

ated estimates Of local Species richness are with respect to that actually occurring in the sur

veyed zone . Within close proxim ity to our 1 10-meter Site another study on small mammals

was conducted that used a Sim ilar pitfall trap protocol as our work and thatwas in place
over several months (N icolas et al . , this volume) . A comparison Of the results Of these two
studies indicates that the Species captured during the rapid inventory (eight nights Of trap
ping) are identical to those captured during the long term study. These data indicate that

when pitfall lines are placed in different habitats within a Site the techn ique is rather effec
tive in rapidly providing a good measure Of the local species of Soricidae .

Age structure and reproduction

Our data indicate that some Shrew species Obtained on Monts Doudou did not repro
duce during the study period (February and March) , while others did . Comparative data on
reproductive strategies and annual reproductive cycles Of tropical African Shrews are

scanty . Dieterlen and Heim de Balsac ( 1979) presented the most comprehensive data set

yet Obtained during an ecological study of shrews in the eastern Congo . Their results Show
that the reproduction cycle Of Shrews in that area is bimodal and roughly follows the rain
fall pattern. On the other hand

,
Atandawa Sandako based on a study Of Crocidura
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olivieri in the environs OfKisangani (Democratic Republic Of Congo) , concluded that the
Species reproduces all year long .

Species richness and elevational variation
N ine Species Of Shrew were recorded in the survey Of the eastern Slopes Of Monts

Doudou between 1 10 and 625 m . The highest Species richnesswas in the lowest elevational
zone at 1 10 m

, where all nine forms found on the mountain were collected
,
and the Sites at

375 m and 625 m each had six species . This pattern Of highest Species richness in the 1OW
land forest differs markedly from other small mammal surveys in African montane zones
Where there is generally an increase in species richness and endem ism with increasing ele
vation (Heim de Balsac 1968 ; Hutterer et al .

The Monts Doudou survey commenced at a relatively lowelevation and term inated
just below the summ it Of the massif (about 650 m) . This elevational gradient is consider
ably different from the majority Of small mammal surveys conducted in the tropical portion
Of Africa W ith regards to the altitudinal swath studied . Previously conducted shrew
transects elsewhere on the continent generally comm ence and term inate in higher zones .

For example , in the Ruwenzori Mountains a shrew survey spanned the elevational range
from 1960 to 4000 m (Kerbis Peterhans et al . In all cases the elevational swath Of

these altitudinal transects were much broader than our survey onMonts Doudou
,
and thus

,

it is difficult to compare questions Of differences in Species richness as a function Of eleva
tion between these Sites .

The 110—meter zonewas the only surveyed area that Showed clear Signs Ofhuman hab

itat disturbance, whichwas confined to selective logging. A lthough these activities seemed

to have l ittle effect on the hab itat qual ity Of this zone
,
telltale s igns Of tree extraction were

lim ited . It is possible that roads , put in place to extract logs , provide dispersal corridors for
forest-edge species Of Shrew . However, no clear evidencewas found for Shrews Of such
taxa.

Biogeography and P leistocene refugia

The shrew fauna found on Monts Doudou is to a large extent represented by Species
with broad distributions at other surveyed Sites in the Western portion Of the Congo Basin.

For example, _

a comparison Of the species collected during an inventory in the northeastern
corner Of Gabon,

in the Minkebe forest (Goodman et al . that used identical tech
niques to the Monts Doudou survey,

Shows that the Shrew faunas Of these two Sites are

largely identical .
Three Species Of Shrews , Crocidura grass ei, C. crena ta,

and Suncus remyi, were de

scribed thirty-five years ago from the Makokou region Of northeastern Gabon (Brosset et

al . 1965a
,
1965b) . Until recent survey work in other Sites in the“Congo Bas in (Hutterer and

Schl itter 1996 ; Ray and Hutterer 1996) these Shrews were poorly known . Subsequently,
all

‘

three Species were found in both theMinkebeand Monts Doudou forests
,
and it would ap

pear that theinpreviously presumed l im ited distributionwas Simply a matter Of a lack Of

Su ey work. The other species known from the Makokou region are part Of the same set

documented in these other regional forest blocks . The Shrew fauna across this zone Of the

western Congo Basin appear to Show a high level Ofhomogeneity .

On the bas is Of botanical evidence it has been postulated that the summ ital zone Of

Monts Doudou retains remnants Ofdistinct floristic elements that have phytogeOgraphic af

finities to montane zones in areas surrounding the Congo Basin and greaterwestem -central

Africa . One Of the more notable groups along these l ines is the genus Begonia (Sosef 1994 ,
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The presence of these elements has been interpreted as representing vestiges of a

floral community dating from an earl ier geological period, presumably the Pleistocene ,
when changes in climate resulted in altitudinal shifts . in vegetation structure . The presence

Of these plants towards the summ it ofMonts Doudou has been interpreted that this zone

holds floral vestiges Ofmontane flora that currently rings the Congo Basin and this portion

Of the massif is a Pleistocene refuge .

Little informationwas available on the small mammals occurring inmontane zones Of

Gabon,

“

and itwas unclear if parallel vestiges within this Com munity could be found in the

Monts Doudou complex. Examples of Such remnants m ight include Crocidura eis entrauti

Heim de Balsac , 1957 , known from the upper Slopes OfMt. Cameroon,
C. mdnengubae

Hutterer, 198 1, known from highlands in western Cameroon, or C. s tenocepha la Heim de

Balsac, 1979 , C. lanosa Heim de Balsac ,
1968 , and C. kivuana Heim de Balsac, 1968 , re

stricted to the mountains Of the Kahuzi Biega region Of eastern Congo . W ithin the Monts

Doudou Shrew faunawe found no evidence Of species previously thought to be restricted to
montane zones ringing the Congo Basin. Although . there werer

some Shifts in the

vegetational types between the lowland and upper sites that were surveyed On Monts

Doudou,
the 625 meter zone by no means held a distinct montane or mossy forest plant

community. Given that the summ ital zone Of the massif thatwas surveyed reached about
650 m ,

and the highest peak In the Monts Doudou range is 800 m ,
it is not altogether sur

prising that no species Of shrewwas found representing a biogeographic link to montane

Species occurring in the region surrounding the basin . If such a fauna exists in Gabon
,
the

summ ital zones OfMonts Cristal , which reaches 1022 m ,
m ight harborsuch elements .
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A long term study, to investigate structural variation of non-flying small mammal

communities (Muridae and Soricidae), at different spatial and temporal Scales and at

two localities km apart,was conducted in lowland forest (1 10 m At each
locality, three forest hab itatswere surveyed :

“
term firme forest,

” “
riverine forest,

and
“
swamp forest.” In total , 1 198 rodents and 503 shrewswere captured using two

sampling protocols (Sherman and snap
-traps, and pitfall traps) . Nine genera and

twelve species of Muridae (Deomys ferrug ineus, Heimyscus famosas , Hybomys
univittatus, Hylomyscus aeta ,H. Stella ,H. parvus , L ophuromys nudicaudus, Malacomys

longip es , P raomys sp . 1, Praomys sp. 2, Stochomys longicaudatus and Thamnomys

rutilans), and four genera and nine species of Shrews (Crocidura bates i, C. crenata, C.

dolichura , C. goliath , C. grassei, Paracrocidura schoutedeni, SunCus remyi, Sylvisorex

johns toni andS. ollula)were collected . The murid fauna ofMonts Doudou is represen

tative ofwest central Africa. In contrast, the soricid community richness is lower than
that found at most localities surveyed in the Congo Basin. No mountain forest species

and/or species endem ic of the coastal Atlantic regionwas collected . Global trap suc

cess is higher in swamp forest for rodents,while shrews are more abundant in term

firme forest. In terrafirme forest, at the localitywhere shrews are more numerous, ro

dentswere fewer and vice versa. Finally,we found structural and/or population dy
nam ie variations in the two mammal groups between the three hab itat types, and also

between the two localities in the term firme hab itat.
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INTRODUCTION

Depuis le m ilieu des années Soixante , un nombre croissant d etudes sont menées en

Afrique tropicale sur les rongeurs (F:Muridae) et les musaraignes (F: Soricidae) . L es
études écologiques de ces m icro—mamm iféres sont difficiles en raison de leur petite taille ,
et de leur comportement souvent noctum e et discret (Duplantier A ces problemes de
terrain,

s
’

ajoutent des difficultés taxinom iques et d
’

identification des animaux puisqu
’

il

existe des complexes d
’

especeS phénotypiquement tres Sim ilaires (Qumsiyeh et al . 1990 ;
Hutterer 1993 ; Denys et al . Cependant, les études menées jusqu

’

aprésent ont perm is

de s
’

affranchir en partie de ces difficultés, d
’

une part en définissant des méthode
—

Sde suivi

adéquates (Brosset 1966 ; N eal et Cock 1969 ; Golyn et al . et d
’

autre part en

améliorant considérablement nos connaissances S
‘

ystématiques et taxinom iques sur les

Muridae Brosset et al . 1965 ; Van der Straeten et Dieterlen 1987 ; Van der Straeten et

Dudu 1990 ; Verheyen et al . 1996) et les Soricidae Maddalena 1990 ; Maddalena et

Ruedi 1994 ; Schlitter et al . 1999 ; Quérouil et al . A ce jOur, diverses missions

d
’

inventaires en Afrique centrale ont perm is de décrire de nouvelles espeeeset
'

de dresser

des listes pour de nombreux Sites de Républ ique centrafricaine (Petter et Genest 1970 ; Ray
etHutterer 1995 ; Barriere et N icolas République du Congo (Granjon et

al . République Démoeratique du Congo (Dudu Cameroun (Hutterer et

Schlitter 1996 ; Colyn et al . et Guinée équatoriale (Lasso et al . Au Gabon, des

études ont été menées a Bel inga-Makokou par Duplantier ( 1982) et Brosset a

Minkebe par Goodm an et al . en foret des Abeilles par Colyn et a1
_

. En

revanche, aucune donnée n
’

est disponible pour le Sud
‘

du Gabon,
et plus particulierement

pour la région des Monts Doudou.

Barriere ( 1997b), N icolas ( 1999) et Barriere et N icolas (2000) ont montre l
’

existenCe ,

en Afrique tropicale, de variations dc structure des communautés m icro—mamm iferes a

diverses échelles Spatiales (entre Sites appartenant a des pays ou régions distincts , mais

aussi entre Sites distants de quelques dizaines de kilometres et appartenant aun méme bloc

forestier) et temporelles (variations inter et intra—annuelles) . Nous avons voulu tester si a
une échelle encore plus petite, entre Sites distants de seulement quelques kilometres , la

structure des peuplements m icro-mamm iferes variait, et Si les variations temporelles

Observées au cours d
’

un cycle annuel étaient synchrones entre ces deux s ites .
A

t

— L es objectifs de
“

cette étude sont done ( 1) de participer a l
’

inventaire des Muridae et

Soricidae de la foret de basse altitude en vue de définir le statut adonner acette région,
et

(2) de tester la stabil ité en termes de compos ition et de structure des deux peuplements sur

deux sites d ’

étude proches et dans un meme type d
’

habitat. NOuS présentons ici, a titre

prélim inaire, les résultats des 7 prem iers mois du cycle annuel .

SITES D ’

ETUDE
,
MATERIEL ETMETHODES

Sites d ’
étude

N otre étude a été réalisée en foret de basse altitude ( 1 10 m au niveau de la

riviere Moneva
,
a 14 km du village de Doussala Deux Sites (A et B) ,

d
’

une surface de 1 km 2 chacun
,
et distants de plus de km ont été cho isis .

Protocole d
’
échantillonnage

Chaque mois , sur chacun des 2 Sites (1 etude, deux types de dispositifs ont été mis en

place:(i) une ligne de Pitfall de 30 seaux (espacés de 5 m ; soit 150 m de long) pendant 2 1
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L e coeffic ient de correlation de rang de Spearman a été util isé comme mesure de la

correlation entre leS abondances relatives des espéces entre les deux sites d ’

étude. L e test

du Xhi carré a été utilisé pour tester l
’

hypothése d
’

une repartition uniform e des individus

entre les sites A et B , ou entre hab itats distincts ; et entre les deux sexes .

L
’

ensemble des résultats Obtenus (de février 51 octobre avec leS deux types de

dispositifs, Pitfalls et Sherman-tapettes) interviennent dans l
’

inventaire des espéees , l
’

étude

de la reproduction et du sex-ratio . L es rongeurs sont principalement capturés en

Sherrnan-tapettes et les musaraignes en Pitfalls . Pour 1 etude de la richesse spécifique nous

avons pris en compte les résultats Obtenus avec les deux types de dispositifs . A l ’ inverse
,

pour le calcul des densités et abondances relatives nous ne considérerons que les résultats

des pieges Sherman-tapettes pour les muridés , et des pieges P itfalls pour les soricidés . Pour

l
’

étude des preferences écologiques deS especes (sol plus ou moins hydromorphe) , nous

avons pris en compte les résultats Obtenus en février-mars pour .les musaraignes , et ceux

Obtenus d ’

avril a octobre pour les muridés . Ces spériodes correspondent a celles pour

lesquelles les piégeages ont pu etre réal isés Simultanément dans 1es
'

3 typesde foret .

Au total 1 136 Muri dae ont été capturés en Sherman-tapettes (T et -62 en

Pitfalls (T N eufgenres et 12 especes ont ainsi été recensés:Deomysferrug ineus

(N Heimys cus fumosus (N Hybomys univittatus (N Hylomys cus

aeta complexe (N H. p arvus (N H. s tella (N L ophuromys nudicaudus

(N Malacomys long ip es (N P raomys Sp . 1 (N P raomys sp . 2 (N 197)
Stochomys longicauda tus (N 1) et Thamnomys rutilons (N Dix especes

f

ont
‘

ete

capturées en Sherman-tapettes , et 12
-1
’

Ont été en P itfalls . L a combinaison de ces deux types
de piéges e st intéressante puisque certaines especes rares de rongeurs (Hylomyscus aeta,

_

H.

p arvus , S. long icauda tus et T. rutilons ) ont été relativement bien
,
vo ire exclusivement

,

capturées en Pitfall .

Apres analyse cranio—dentaire deux eSpeceS de Praomys sont présentes dans la localité

étudiée:Praomys Sp . 1 et P raomys sp . 2 . Une révision taxinom ique de -ce genre est en

cours , et nous ne pouvons pas , al
’

heure actuelle , leur dormer un nom . Ces deux especes

appartiennent au complexe P . tullbergi et se distinguent non seulement d
’

un point devue
craniologique mais aussi génétique (Séqueneage ADNr I6S) ; elles correspondent aux

espéces nomm ées respectivement C et
“
D

”

par N icolas Apres observation
cranienne

,
13% des P raomys restent indéterrninés ; ces Specimens correspondent soit ade

jeunes individus , so it a des individus dont le crane a été fracture (animaux captures en

tapettes) .

Reproduction

L a reproduction des trois especes les plus abondantes (Hybomys univitta tus ,

Hylomys cus s tella et P raomys sp . 2) semble effective d ’

avril a octobre , mais variable en

intensité . A insi, chez ces trois especes , on note une diminution de la proportion de femelles

gestantes Ouallaitantes au début de la grande saison seche (juin—juillet) . Un autre aspect de

la reproduction concem e la taille des portées , dont il existe des variations inter-spécifiques .

C inq especes murines ont deS portées moyennes de 2 a3 jeunes (Heimys cusfumosus , N
4 ; Hybomys univittatus , N 12 ; Hylomys cus s tella, N 9 ; P raomys sp . 1, N 1 et

P raomys sp . 2, N Par contre, les 2 femelles gestantes de Deomys ferrug ineus
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capturées portaient un seul embryon, et la femelle d
’

Hylomyscus aeta en portait-4 . Pour une

espece donnée , la taille des portées peut varier:de 1 a3 jeunes par portée pourHybomys
univittatus , 1 a4 pourHylomyscus s tella, et 2 a4 pourP raomys Sp . 2 .

Sex-ratios

L e sex-ratio obtenu est en faveur des males (test du Kh i
z

,
P<0 .0 1) pour Hylomys cus

s te lla et Praomys sp . 2 ; tandis qu
’ il est équilibré pour Deomys ferrugineus , Heimys cus

famos as , Hybomys univitta tus et P raomys sp . 1

Préférenée écologique des espéces vis a vis du type d
’
habitat forestier

L a richesse spécifique varie d
’

un type de foret a l
’

autre (9 a 1 1 especes , Fig.

Toutefois cette difference ne reflete pas forcément une réalité b iologique . En effet
,
on

constate que plus l
’

effort de piégeage est important, plus le nombre d
’

especes capture est

grand ; ceci est due al
’

augmentation de la probab ilité de capture des especes rares telles que
Thamnomys rutilons , Hylomyscus aeta , H. p arvus , L ophuromys nudicaudus ou Stochomys

long icauda tus .

L es densités relatives globales Obtenues sont significativement plus élevées en foret
inarécageuse P<0 .0 1, X

2
ddl Par contre

,
elles sont comparables en

foret de terre ferme et en foret ripicole P>0 .05
,
X
2

ddl L es

densités relatives de certaines espéces sont significativement différentes d ’

un type de foret

a l
’

autre (Fig . Hybomys univittatus X
2
= ddl = 2) et Heimys cus

fumosus X
2
= 9 .567 , ddl

= 2) preferent les SO lS de terre ferm e, tandis que
Ma lacomys ; longip es X

2
ddl 2) et Praomys Sp . 2

X
2

dd1 = 2) preferent les sols hydromorphes . L a densité relative de Hylomys cus

s te lla X
2

dd1 = 2) et de P raomys Sp . 1 X
2

ddl 2) ne
sont.pas signifieativement différente d

’

un habitat al ’autre .

Dans les 3 peuplements étudiés ,Hylomys cus s tella est l
’

espece dom inante. Coneem ant

l
’

abondance relative des especes, les peuplements de forets ripicoles et marécageuses

présentent le meme profil . l l S
’

oppose en revanche a celui de foret de terre ferme par

l
’

abondance de Ma lacomys long ip es et P raomys sp . 2 (plus abondants sur sols

hydromorphes) , et d
’

Heimys cus fumosus et Hybomys univittatus (plus abondants en terre

ferme) .
N ous avons montre qu ’ il existe des differences significatives de structure du

peuplementMuridae entre les trois types d
’

habitats inventories. On se propose maintenant

de comparer, pour un type d
’

habitat donné (1a foret de terre ferme), 1a structure et la

dynam ique des peuplements Muridae de 2 Sites .

Analyse spatio
-temporel le des peuplements Muridae en foret de terre ferme

Comparaison de la composition et de la structure des peuplements des Sites A et B

L es deux Sites A et B présentent 1 1 especes communes . L e Site A est plus riche d
’

une

espece que le Site B ,
en raison de la capture d

’

un specimen de Thamnomys rutilons .

L a i densité relative globale est significativement supérieure sur B que sur A
P<0 .00 1

,
X
2

ddl Ceci est lié aux densités relatives plus élevées (seuil
ddl = 1) sur B que sur A de Hybomys univitta tus sur B et sur A ;

P raomys Sp . 1 et Praomys sp . 2 et

X
2

etHylomyscus s tella et x
2

30 27 ; Fig .

L es abondances relatives de toutes les espéces sont b ien corrélées entre les deux Sites

n = 1 1
,
r = En effet, tant en A qu ’

en B
,
H. s tella est l

’

espece

1 1 1
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forét dc torre ferms

forét ripicole

forétm récageus e

FIGURE 1 . Densités relatives (Ti, et abondances relatives (pi, des 11 especes de Muridae dans 3 types
d

’

habitats forestiers . L es efforts (E,
nuit.pieges), richesses spécifiques (S), effectifs (N ) et densités relatives globales

(T, sont indiqués a droite des graphiques . L e symbole
*
s1gn1fie que des Specimens ontuniquement été captures en

Pitfalls . DEO :Deomysferrugineus ,HEI:Heimyscusfumosus ,HYB :Hybomys univittatus ,HYA:Hylomyscus aeta ,

HPA:H. parvus , HYS H. s tella
,
L OP .L ophuromys nudicaudus , MAL :Ma lacomys long ip es , PRl :Praomys Sp 1 ,

PR2 :Praomys Sp . 2
, PRI:Praomys Sp, STO :Stochomys longicaudatus , THA:Thamnomys rutilons .

dom inante (pi P raomys sp . 2, Hybomys univitta tus et Heimyscus famosas sont

communes (9 a les autres eSpeces sont peu abondantes ou rares L
’

abOridanee

relative des especes n est pas corrélé aleurpO ids:sur les deux sites , c
’

est une espece de fai

ble poids (Hylomys cus s tella) qui dom ine le peuplement.

L a biomasse relative globale X
2

ddl 1) est supérieure en B

qu ’

en A Toutes les espéees n
’

étant pas de la meme taille
,
sur les

deux Sites , la distribution des biomasses relatives spécifiques differe de celle des

abondances relatives . De plus , alors que sur le site B ,
en terrne de b iomasse

,
Hybomys

univitta tus dom ine le peuplement
, sur A cette espece codom ine avecHylomys cus ste lla .

Dynam ique du peuplement Muridae sur chaque Site (1 etude
Site A

L a richesse spécifique mensuelle du peuplement varie au cours de la périOde d etude

de 6 (juillet et septembre) a9 (juin) especes (Fig. Ces variations S ’

expliquent par la cap
\

ture aléatoire des especes rares (Hylomyscus aeta ,
H. p arvus , L ophuromys nudicaudus ,

Ma lacomys long ip es
-

ct Thamnomys rutilons ) .
L a densité relative mensuelle globale varie significativement dans le temps

ddl elle dim inue progress ivement d
’

avril aoctobre Deux
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155 P (mm)

FIGURE 3 . Densités relatives globales (T, desMuridae et précipitations (P ,
m ) , d

’

avril aoctobre 2000 , Sur les
sites de foret de terre ferme A et B . Au-dessus de chaque barre d ’

histogramm e sont notés l ’effectif brut (N)
‘

et la

richesse spécifique (S) , notée entre parentheses .

Site B
Comm e sur le site A ,

la richesse spécifique du peuplement varie au cours de laprériode

d etude de 6 a 9 especes , respectivement en aout-septembre et avril-mai (Fig. en

fonction des variations aléatoires de capture des espeees rares .

L a densité relative mensuelle globale (Fig. 3) varie significativement dans le temps

X
2

ddl Elle est maximum en avril puis varie de a29 %

de mai aaout, et dim inue en septembre ( 1 et octobre variations de dens ité

relative globale Observées ne semblent pas corrélées acelles des précipitations. Comme sur

le site A ,
sur B

,
les densités relatives mensuelles de trois des quatre especes murmes les

plus abondantes (Hylomyscus s tella,
P raomys Sp . 2, et Heimyscus fumosus ) varient de

facon significative dans le temps X
2

et respectivement;

ddl 6 ; Fig. Celle d ’

Hylomyscus s te lla est maximale en avril ( 1 elle varie de a

de mai aaout
,
et dim inue ensuite progressivement jusqu

’

en octobre Celle de
P raomys sp . 2 dim inue d ’

avril a octobre avec cependant une legere aug

mentation en aout L a densité relative deHeimyscusfumosus varie de a de

mai a juillet, et est inférieure a le reste du temps . Enfin
,
la densité relative de

Hybomys univitta tus ne varie pas significativement durant leS 7 mo is de l ’étude
X
2

dd1 =

On note également des variations d ’

abondance relative des especes durant les 7 mois
d etude:Hylomyscus s tella dom ine le peuplement d

’

avril a aout elle codomine

avec Hybomys univittatus en septembre (43 et 4 1% respectivement) ; enfin, en octobre

Hybomys univitta tus devient l
’

espece dom inante

1 14
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P (mm)

s iteA

em sept.

FIGURE 4 .Densités relatives (Ti, des 4 espéces deMuridae les plus abondantes etprécipitations (P ,
m ), d

’

avril

aoctobre 2000 , sur les sites de foret de terre fermeA et B .

Comparaison de la dynamique des peuplements Muridae des sites A et B

L es variations mensuelles de richesse spécifique ne sont pas synchrones entre les deux
sites . Cependant, ees variations sont principalement dues ala capture aléatoire des especes
rares .

L es densités relatives mensuelles globales , b ien que plus élevées sur B que sur A
,

présentent des variations temporelles Sim ilaires entre les deux Sites d ’

étude . Cependant,
b ien que sur les k

deux sites se Soient les memes espeees qui présentent ou non deS variations
temporelles de densité relative ; ces variations me semblent synchrones entre les deux s ites

que pourHylomys cus s tella . Enfin
,
quel que soit le mois, les densités relatives mensuelles

deH. s te lla ,
Hybomys univitta tus , et Praomys sp . 2 sont plus élevées surB que sur A .

L es variations d
’

abondances relatives mensuelles Observées sur les deux s ites

présentent des tendances communes:augmentation graduelle d
’

avril aoctobre de celle d
’

H.

univittatus ; dim inution de celle de P raomys sp . 2 ; Hylomyscus s tella ,
b ien qu

’

ayant une

abondance relative mensuelle variable, reste d
’

avril a septembre l
’

espece dom inante ou

codominante au sein du peuplementMuridae . Quelques differences peuvent cependant etre

notées eoncemant les variations d ’

abondances relatives mensuelles Observées sur les deux
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Sites:de juin aaofit, Hybomys univitta tus est la mo ins abondante des quatre especes sur le

Site A ,
alors que ce n

’

est pas le cas sur le site B .

SORICIDAE

Tous sites et m ilieux confondus , 449 musaraignes ont été capturées en pIeges Pitfalls ,
et 54 en Sherm an-tapettes . Quatre genres

'

et neuf espeees ont été recensés:Crocidura ba tes i
(N C. crena ta (N C. dolichura (N C. golia th (N C. grassei

(N P aracroc idura schoutedeni (N Suncus remyi (N Sylvis orexjohns toni

(N 206) et S. olla la (N L a -méthode Pitfall , a la réussite de piégeage élevée

(T a perm is de capturer les 9 espéces . Au contraire, la faible efficacité de capture

des pieges Sherm an-tapettes (T n
’

a pas perm is la capture des -deux especes de pe

tite taille (Suncus remyi et Sylvisorex johns toni) . L a réussite de '

piégeage en Pitfall est

supérieure pour toutes les espeees .

Malgré 1a complexité taxinom ique de cette sous-fam ille des CrOcidurinae, lamajorité
des especes échantillonnées , surnos deux sites , est assez faeileinent identifiable apartir des

caracteres morpho
-anatom iques . Seuls Crocidura golia th ci C. bates i, appartenant adeux

groupes complexes et nécessitant une revision taxinom ique, posent quelques. problemes

d
’

identification spécifique . L es specimens de C. goliath captures sont globalement de taille

inférieure a ceux du Cameroun d
’

or
‘

i l
’

eSpece a été décrite . L es espéces C. ba tesii
_

et C.

p oens i
‘

s sont souvent confondues (Hutterer 1993 ) et -une réeente analyse phylogénétique

(Quérouil , donnée non publiée) montre l
’

impossibilité de les distinguer sur base de
Sequences m itochondriales (ARNr L es specimens appartenant a ce complexe,ont,
dans cette etude

,
été attribués a l ’espece C. ba tes i

, cc qui n
’

exclue pas la presence de C.

p oens is .

L
’

espece pygm ée Sylvis orexjohns toni dom ine largement le peuplement suivie
de P aracrocidura s choutedeni L es espéees les plus rares sont Suncus remyi et

Crocidura do lichura

Reproduction

L
’

activité reproductrice de Sylvis orex johns toni semble effective pendant toute la

période de suivi . Pour les autres especes , les effectifs bruts de femelles , tres variables d
’

un

mois al
’

autre et souvent nuls
,
ne perrnettent pas de conclure . L a taille moyenne des portées

varie de a embryons respectivement chez S. johns toni (N 15) et P aracrocidura
schoutedeni (N a3 et embryons respectivement chez Crocidura golia th (N 5) et
Sylvisorex o llala (N

Sex-ratios

Trois especes (Crocidura bates i, C. crena ta
,
Sylvis orex o llula) ont un sex-ratio en

faveur des males (test du Khi
z

,
L es autres espéces ont um sex-ratio équilibré

Préférence écologique des especes vis a vis du type d
’
hab itat forestier

L e nombre d
’

espéces capturées en foret de terre ferme , ripicoles et marécageuse sont

respectivement de 9, 7 et 8 (Fig. L es 7 especes présentes en foret ripicOle le sont

également dans les deux autres types d
’

habitat. Sancus remyi n
’

a
,
en revanche , été capture

qu
’

en terre ferme l
’

effort de piégeage est le plus élevé . Crocidura crena ta n
’

a fait
l
’

Objet d
’

aucune capture en foret ripicole .
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l
’

espece dom inante en foret ripicole A l
’

inverse, Paracroc idura s choutedeni eom

mune en terre ferme est rare en forets hydromorphes

Analyse spatio
-temporel le des peuplements Soricidae en forét de terre ferme

Comparaison de la composition et de la structure des peuplements des s ites A et B

L a richesse spéc ifique (9) et l
’

identité des especes est identique sur les deux Sites

(Fig .

L a dens ité relative globale est signifieativement supérieure sur A (4 . que sur B

(3 . P : X
2
= ddl = Ceci est lié aux densités relatives plus élevees (seuil

0 .05) sur A que sur B de Crocidura ba tes i (0 .8 sur A et surB ; P<0 .0 1 ; X
2

18 .908 ,

ddl Paracroc idura schoutedeni (0 8 et 0 . P = 0 003 ; X
2
= 8 840 , ddl 1) et

Sylvisorex o lla la et P X
2

ddl

L a structure du peuplement varie d
’

un site a l ’autre (seuil n
= 9 , Spearman,

r A insi , bien que S. johns toni soit l
’

espece dom inante sur les deux sites (pi 4 1

et 54% respectivement sur A et B) , tandis que Crocidura do lichura (3 et C. golia th ( 1

et C. grassei ( 1 et et Suncus remyi sont rares ; en revanche
,
l
’

abondance rel

ative des autres eSpeeeS varie d
’

un Site a l
’

autre . A insi Crocidura bates i, P . s choutdeni et

Sylvisorex o lla la sont plus abondants sur A que sur B ; tandis que e
’

est le caS. inVLQrSe pour

Crocidura crena ta .

Comme la densité relative globale , la biomasse relative globale est supérieure sur le

site A que sur le site B Etant donné les differences de taille
“

entre les

especes la distribution des biomasses relatives spécifiques différe de celle des abondances
relatives . De plus , alors que sur le site A les deux especes dom inantes , en terme de

biomasse relative , sont C. bates i et Sylvisorex o lla la
,
en revanche sur le site B Sylvis orex

johns toni est dom inante .

Dynam ique du peuplement Soricidae sur chaque site (1 etude
Site A

D
’

avril a octobre
,
la richesse du peuplement A varie de 8 a 3 especes (Fig.

Seulement 3 especes furent collectées en octobre
,
mois pendant lequel l

’

effort de piégeage
était inférieur ( 105 nuit.pieges) aux mois precedents . Seule l

’

espece dom inante Sylvisorex

johns toni a été captureen Pitfall tout au long de la période d
’

échantillonnage .

L a densité relative globale varie significativement d
’

unmois a l autre (P<0 .0 1
,
ddl 6,

X
2

57 . Elle est maximale en petite saison des pluies (mai: et m inimale en

grande. saison Seche (juillet: B ien que leS variations de richesse spécifique et de

densité relative globale ne so ient pas significativement corrélées a celles de la

pluviométrie , ces variables évoluent globalement dans le meme sens . L es variations
temporelles de densité relative globale sont principalement conditionnéespar la dynam ique
des quatre especes les plus abondantes: S. johns toni, S. olla la ,

Crocidura ba tes i, et

Paracroc idura schoutedeni. B ien que ceS variations mensuelles soient significatives

(P X
2

ddl 6) et suivent globalement la pluviométrie , aucune

synchronie n
’

apparait ni entre les especes ni avec la pluviométrie (Fig. Sylvisorex

johns toni est l
’

espece pour laquelle les variations mensuelles de densité relative sont les

plus marquees , avec une dim inution progressive d
’

avril aaout puis une augf
mentation jusqu ’

en octobre ( 1 .

Pendant tout la période d
’

étude
,
S. johns toni reste globalement dom inante (pi = 23 a

En revanche ,
les abondances relatives de Crocidura ba ies i

,
Sylvisorex o lla la et
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iligiiiiflzi
‘
bi P

m (9)

30 40
s ite A

OGO
“

SOL CBA CGR COR PSC 00 0 SJO SRE

FIGURE 6 .Densité‘s relatives (Ti, etbiomasses relatives (bi, des 9 espéces de Soricidae sur les Sites de forét de

terre ferme A et B . L es especes sont classées par ordre décroissant de poids moyen (Pm , g) . Voir Fig. 5 pour la

definition des acronymes .

P aracrocidura s choutedeni varient de faeon importante , et chacune d
’

elle n
’

a alors pas la

meme importance num érique au sein du peuplement .

Site B
L a richesse du peuplement B varie de 4 a9 especes d

’

avril aoctobre (Fig. L
’

espece

dom inante (Sylvisorexjohns toni) est la seule aavoir été collectée chaque mo is sur cc site .
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P (mm)

FIGURE 7 . Densités relatives globales (T, des Soricidae etprécipitations (P,
m ), d

’

avril aoctobre 2000 ,SUr les
Sites de foret de terre ferme A et B . Au-dessus de chaque barre d ’

histogramm e sont notés l ’effectif brut (N) et la
richesse spécifique (S) , notée entre parentheses .

L a densité relative globale mensuelle varie significativement ddl

elle dim inue progressivement d ’

avril a juillet a puis augm ente

progressivement jusqu
’

en octobre suivant globalement la dynam ique des p luies .

Cependant, cette dynam ique n
’

est principalement attribuable qu
’

aux variations de densité

relative de S. johns toni (P X
2

ddl 6 ; Fig . L a densité relative de

cette espece est maximale en avril-mai et reste faible durant la grande saison

seche de juin aseptembre a et augmente anouveau en octobre
L s

Dom inante durant toute la période (35 a S. johns toni codom ine au mois de

septembre , en fin de saison seche
,
avec S. o lla la Fig. L

’

abondance relative de
P aracrocidura schoutedeni augmente légerement en juin et en aout L es

abondances relatives des especes les plus rares sont trop faibles pour dessiner une
‘

dynam ique observable .

Comparaison de la dynam ique des peup lements Soricidae des sites
-
”

A et B
_

Sur les deux sites , les richesses spécifiques , densités relatives globales et densité rela
tive de Sylvisorex johns toni sont maximales en petite saison des pluies

f

et m inimales en

grande saison Seche . L es seules informations concordantes entre les deux Sites , en terme de

variations mensuelles d ’

abondance relative
, sont la dom inance de Sylvisorexjohns toni tout

au long de la période d
’

étude et le pic de S. olla la en septembre ,
ala fin de la grande saison

seche .
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bates i et Praomys jacks oni, précédemm ent captures en Afrique ouest-centrale (DO llman

19 10 ; Petter et Genest 1970 ; Granjon 199 1) sont absentes de notre inventaire . Ces espéces

semblent préférer les zones situées al
’

écotone forét/savane et/ou secondarisées ; il se peut

done qu ’

elles soient présentes dans la région des Monts Doudou,
mais que nous ne les

ayons pas capturées , puisque nos piégeages ont eu l ieu au coeur du massif forestier. L es

autres differences , en terme d
’

identité des especes , Observées par rapport aux études

antérieures, concem ent des especes difficilement identifiables et dont 1a position

taxinom ique est en cours de revision (majorité des especes des genres P raomys et

Hylomys cus ) . Il est done probable que les differences Obtenues ne refletent pas une réalité
biologique, mais plutOt des problemes d

’

identification . Soulignons la rareté, dans lesMonts

Doudou
,
de Stochomys longicauda tus ( 1 seul specim en sur 1198) compare aux autres

regions d
’

Afri que ouest centrale (Colyn et al .

L a richesse spécifique soric ine (9 especes) Obtenue est
,
quant a el le

,
largement

inférieure aux valeurs maximales de 16 et 18 trouvéeS '

jusqu
’

alors sur deux sites forestiers

de RCA respectivement par Ray et Hutterer ( 1995) et Barriere et N icolas Cette
valeur me s

’

éloigne cependant guere de la majorité des sites inventories en
_

Guinée

équatoriale (Lasso et al . 1996: 8 especes), au Cameroun (Hutterer et Schlitter 1996: 9 ;
Barriere 1997b: 10) et en RC (Barriere 1997b: 10 a Au Gabon,

“

3 études distinctes

revelent une richesse identique de 1 1 especes aBelinga—Makokou (Brosset en foret

des Abeilles (donnée non publ iée) et en foret de Minkebe (Goodman et al . 200 1) avec

cependant des differences en terme d
’

identité spécifique . Croc idura o livieri n a été

capturée qu
’

aBel inga-Makokou et en foret des Abeilles (donnée non publiée), tandis que
C. maurisca ne 1

’

a été qu
’

aMinkebe. Brosset ( 1966) note également a Belinga 1a presence
d

’

une espece tres rare, C. wimmeri, auparavant local isée sur la cOte ivo iri enne . Il serait

done envisageable que certaines espéces rares (C. wimmeri
,
C. nigrofirsca) ou difficiles a

identifier (C. mutesae, C. olivieri, C. p oens is ) n
’

aient pas pu etre reconnues acc jour
Remarquons enfin, que les savanes arbustives situées en périphérie du mass if et les

zones de foret secondarisées pourraient révéler la presence d
’

especes supplementaires .

Ainsi, L emnis comys s tria tus , P e lomys camp anae , Mas tomys sp .
,
L eggada sp .

,
Dasymys

incomtus
,
L ophuromys s ikapus i ou O enomys hypoxanthus ont été captures danS le bassin

du Kouilou (Granjon 199 1) et/ou en périphérie des Monts Doudou . De meme
, pour les

soricidés
,
les collectes effectuées par notre laboratoire dans des ilots de savane de

‘

la foret

des Abeilles ( 1995) et dans la savane du piémont des Monts Doudou révéleraient la

presence de especes du complexe Crocidura hildegardeae (donnée non publ iée) .
L

’

abondance relative et l ’ identité des especes abondantes ou rares est semblable avec
de nombreuses études de communautés de l ’Afri que ouest centrale . N otre etude n

’

ayant

révélé, a cc jour, aucune espece a distri bution local isée , la région desMonts Doudou ne

semble pas constituer, pour les micro—mamm iferes , um centre d
’

endémisme . L
’

intérét du

s ite réside cependant dans le fait qu
’ il abri te plusieurs especes a large distri bution mais

généralement rares ailleurs comm e C. go lia th,C. grass ei, C. ba tes i et Sancus remyi.

Sex-ratios

L e sex-ratio de la majorité des espéces murines dévie peu de um,
ce qui est conforrne

aux données de Duplantier ( 1982) pour le N ord—est du Gabon, et de Dudu ( 199 1) pour la
Républ ique Démocratique du Congo . A l ’ inverse , le sex-ratio de tro is des neuf especes de
Soricidés est en faveur des males . Sur différents autres sites de l ’Afri que ouest centrale,
nous avons également remarqué que le sex-ratio des musaraignes est souvent en faveur des
males .
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Préférences écologiques

A lors que la richesse spécifique des Muridés est sim ilaire dans les tro is types d
’

habitat

forestier (terre ferme, ripicole et marécageux) , elle est en revanche supérieure en foret de
terre ferme pour les soricidés . Une richesse m inimale en foret marécageuse s

’

oppose aux

observations de Dieterlen et Heim de Balsac ( 1979) observant la plus grande diversité de

peuplement Soricidae en m ilieu hum ide .

L a dens ité relative globale des Muridae est plus importante en foret marécageuse,
contrairement acelle des Soricidae qui l

’

est en foret de terre ferme .

L es m ilieux hydromorphes , constamm ent inondés , présenteraient des ressources

trophiques moins importantes et moins variées laissant moins de chance de survie aux

musaraignes mo ins généralistes (Brosset De plus , 1a stricte terrestrialité de certaines
especes sans adaptations a la vie arboricole

,
comm e c

’

est le cas de rares especes de

musaraignes africaines (Vogel ne leur permet pas d
’

échapper a l
’

eau environnante
en grimpant sur la végétation. C ’

est le cas notamm ent de Sancus remyi, espece de petite
taille ayant une ampl itude de tailles de proies réduite et un l ien étroit avec la litiere

forestiere . Autant pour Sylvis orex johns toni que Paracrocidura s choutedeni
,
la

non
—adaptation aux m il ieux inondés en permanence explique la dim inution de leur densité

relative dans ces dem iers , comme l
’

avait noté Heim de Balsac ( 1959) pour cette dem iere

espece . Au contraire
,
uh degré supérieur d

’

adaptation al
’

arboricolie de Crocidura grasse i,
espece plus

“

gracile
”

(Brosset, qui évite ainsi la competition avec les autres especes

moms
/

abondantes , expliquerait son statut dom inant en forét inondable .

L a distribution des espéces murines en fonction du type de foret pourrait etre liée a

leurs capacités de nage . En effet
,
alors queMa lacomys longip es , Praomys sp . 1, P raomys

Sp . 2 et Hylomyscus s tella nagent b ien, cela n
’

est pas le cas de Hybomys univitta tus et

Heimyscusfumosus (données non publiées) . L a préférence deMa lacomys longip es pour les

sols hydromorphes est deja connue ; Kerbis Peterhans et Patterson ( 1995) soul ignent

d
’

ailleurs que ce murideutilise son pied, en form e d
’

échasse , pour se déplacer en eaux peu

profondes . L
’

ubiquité du genre Hylomyscus vis avis de l
’

hab itat a
,
quant a elle, déja été

soul igné parDuplantier

Variabilité spatio-temporel le des peuplements en forét de terre ferme

Comparaison -de la composition et de la structure des peuplements des sites A et B

L es richesses Spécifiques des m icro-mammiferes Obtenues sur les 2 sites de foret de

terre ferme sont Sim ilaires . En revanche les densités et biomasses relatives globales varient

significativement d
’

un site al ’autre:elles sont supérieures sur le site B pour lesMuridae, et

inversement pour les Soricidae . Ces differences sont relativement importantes dans la

mesure ou1
’

on observe des differences du meme ordre entre peuplements de regions ou de

pays distincts Oflicolas 1999 ; Barriere et N icolas L es abondances relatives des

Muridae sont comparables entre les deux sites . En revanche, pour les Soricidae , b ien que

Sylvisorex johns toni soit dom inante sur les deux Sites ceci est plus marque sur B . L es

biomasses relatives spécifiques different d
’

un Site um l ’autre, tant pour les Muridae que les

Soricida
'

e .

Soul ignons que chez les soricidés l
’

espece la plus abondante (S. johns toni) est celle

dont la taille moyenne des portées est la plus faib le . L
’

abondance des especes de soricidés

ne semble done pas l iée ala taille de leurs portées .
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Variations temporel les
Alors que les variations mensuelles de richesse spécifique des Muridés semblent l iées

a la capture aléato ire des especes rares ; la diversité des peuplements soricidés semble

étroitement l iée a la pluviométri e . Ces observations sont en accord avec cel les de

Duplantier ( 1982) sur les Muridae , et celles de Lasso et al . ( 1996) et Barriere et N icolas

(2000) sur les Soricidae .

A l ’ instar des études antérieures menées en Afrique tropicale (Dosso 1983 ; Duplantier
1982 ; Barriere et N icolas on note des fluctuations temporelles de densité des mi

cro-mammiféres , qui sont plus ou moins marquees selon les eSpeces . Cependant, ces varia
tions ne sont pas tonjours synchrones,pourune espece donnée , entre les deux Sites d

’

étudef

Chez les muridés , seules les variations de densités relatives de Hylomyscus s te lla sont

synchrones entre les deux sites d ’

étude . Ces variations temporelles seraient issues de la

combinaison de la dynam ique des facteurs extrinséques (météorologiques , cl imatologiques ,

phénologiques) et de celle des facteurs écologiques intrinseques des especes

mammaliennes étudiées . Selon 1a littérature, la reproduction des muridés , b ien qu
’

ayant

l ieu toute l
’

année , présente un pic lié au cycle saisonnier
‘

des pluies (Dubost 1968 ;
Duplantier 1982 Dosso les maxima de reproduction coincideraient, pour de

nombreuses especes , avec les périodes pluvieuses . L es changements,
saisonniers des

précipitations se répercutent sur la biomasse , le couvert et la hauteur de la végétation, ainsi

que sur l
’

abondance des ressources trophiques ; parametres qui influenceraient la reproduc

tion des muridés (Taylor et Green 1976 ; Happold Chez Hybomys univittatus ,
Hylomyscus s tella et Praomys sp . 2 nous observons une reproduction continue durant la

période d
’

étude, avec cependant une dim inution en début de grande Saison Seche

(juin-juillet) . Ces résultats semblent done confirmer les données de la littérature .

A ce jour, les études a long terme de la dynamique des population—

peuplements

Soricidae en Afrique tropicale sont insuffisantes pour que nous puissions avoirune base de
données adaptée nous perrnettant de faire des comparaisons temporelles pour chaque

espece . Dans lesMonts Doudou,
1a densité relative de Sylvisorexjohns toni estmaximale en

petite saison des pluies et m inimale en grande saison Seche . Diverses études montrent que

les musaraignes ont um métabolisme tres élevé entrainant =des pertes hydriques et

énergétiques importantes d
’

ou un besoin Vital de S
’

alimenter régulierement (synthese ,
Barriere 1997a), et que l

’

humidité est un facteur determinant pour
-l
’

abondance et~ la

divers ité des insectivores et de leurs proies (Churchfield Puisqu
’

il existe des varia
tions saisonniéres d

’

hum idité en forét tropicale, et que certaines especes sont capables
d

’

entrer en torpeur lorsque les conditions cl imatiques sont défavorables (Rychlik 199 leS

variations apparentes de densité relative pourraient etre liées a des Variations d
’

activité

locomotrice des especes (done leurrisque de tomber dans un seau) et non ade réelles varia
tions d ’

effectifs .

En conclusion,
on observe des différences de densité , de biomasse et d

’

abondances rel

atives d
’

uns ite al ’autre au sein des forets de terre ferme . Ces differences restent
,
ace jour

,

inexpliquées . Quels que soient les facteurs écologiques responsables de ces variations
,

l
’

interprétation de résultats d ’

inventaires doit a la fois tenir compte (i) de l
’

effort de

piégeage m is en place, puisque certaines espéces sont localement rares (ex: 1 Stochomys
long icauda tus capturepour un effort total de 60950 nuit.pieges) , (ii) des types d

’

habitats et

m icro-habitats échantillonnés , (iii) de la variab ilité spatiale et (iv) des variations
temporelles de composition et structure de communautés .

Puisque la valeur maximale de densité d ’

une des deux communautés S
’

oppose a la

valeur m inimale de l
’

autre
,
autant entre habitats différents qu

’

entre deux s ites de terre
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autourdu campement 1 ( 110 m) , 77 especes autour du campement 2 (350 m) ,-73 especes au

campement 3 (625 m) et 49 especes en savane . Lorsque ces comparaisons sont restreintes

aux especes forestieres ct présum ées residentes , les chiffres sont: 151 especes pour le

campement 1 , 77 especes pour le campement 2 et 72 especes pour le campement 3 .

Pendant cette etude , nous avons trouvé plus ieurs eSpeceS qui étaient auparavant

inconnues dans le sud-ouest du Gabon . L a region supérieure du massifme semble montrer

aucun signe de vegetation montagnarde ou submontagnarde . De la meme maniere , nous

n
’

avons trouve aucune espece d
’

oiseau d
'

e montagne pouvant démontrer l
’

evidence que la

partie supérieure deS versants des Monts Doudou est un
“
refuge pleistocene

”

pour les

0 1seaux .

INTRODUCTION

Monts Doudouwas classified as a protected area of ha On 23 January 1998 .

The principal reasons itwas incorporated into Gabon ’

s protected areas system are that the

massif and surrounding areas hold a rich flora and the presence amongst the mammals of

Cepha lophus ogilbyi crusa lbum , Ogilby
’

s duiker
,
a subspeci es endem ic to the country. For

a considerable period no informationwas available on the avifauna Of this region ,
The first

prelim inary ornithological inventory of the birds of the Moukalaba Reserve; just adjacent

to Monts Doudou,was made during a fewvisits between 1987 and 1992 , but only in the

southern portion of the reserve and in a zone ofm ixed savanna and gallery forest . During
the course of these visits 278 Species of birds were found (Christy, unpubl ished ; L anguy,

unpublished) . To the west ofMonts Doudou there is a large assemblage ofprotected areas

(reserves de faune et anciens domaines de chasse) covering ha. These protected arm

eas
,
with a worldwide reputation,

are known as the “
aire d ’

exploitation rationnelle de faune

de SetteCama .

”

The establishment ofMonts Doudou as a protected area formed a eOrridor

between Sette Cama and Moukalaba ha) . This series of connected reserves is
known as the complexe d

’

aires protegees de Gamba
”

ha) .
The region to the west ofMonts Doudou and to the l ittoral zone, which includes the

zones ofGamba and SetteCama
,
was the subject of intensive prospection by an om itholo

gistwhowas resident at Gamba between 1988 and 1992 . These field studies revealed the

presence of nearly 400 species (Sargeant The ornithological richness of this site is
related to the large diversity of hab itats it contains , including mangroves , .coastal lagoons ,

and terrafirme forest . The two inventories made inMoukalaba (incomplete) and in the re

gion of Gamba (intensive) comprise the working basis of ornithological information from
the southwestern portion ofGabon .

The principal objectives ofour ornithological inventory ofMonts Doudou were to doc
ument the local forest—dwelling species and to exam ine the altitudinal variation along the

slopes of the mountain.

METHODS

Three different techn iques were used to inventory the birds ofMonts Doudou:1) sight
observations and vocal recognition of b irds during forest transects , 2) observations along
ecotones and very particular habitats , and 3 ) capture with the use ofm ist nets . These tech

niques were used at all three inventoried sites along the Slopes of Monts Doudou.

Mist-netting zones were centered within a range of i 75 m around the campsites within
each elevational zone:camp 1 at 1 10 m , camp 2 at 350 m ,

and camp 3 at 625 m .
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Sight ob servations and aud itory recognition

General observations based on visual and vocal recognition can provide information
on the b irds occurring within a given area. On a massif such as Monts Doudou one can find

zones where the avifauna is rich in Species and in relatively high density . This technique
simply

“

comprises noting all b irds observed or heard during the course of a slow prome

nade . This technique is cons idered an adaptation in some ways to the more methodologi

cally strict use ofpoint counts . In general our three study Sites provided good Opportunities
for these transects . For example, the presence of the Open old logging road close to camp 1

.

was highly,

favorable to view canopy birds and to local ize by vocalization birds of the

understory and intermediate canopy zones . At the upper two Sites itwas necessary to some

what adapt this technique, as the trails near camp 2 were largely for timber extraction and

in the v icinity ofcamp 3 were largely those opened by elephants ; in both cases these trails
were distinctly narrower than near camp 1 . At the two upper sites considerab le attention

was given to vocalizations , and the speed of passing through the transectwas distinctly
Slower than at camp 1 , allowing closer observations ofbirds moving through the forest . An

old logging road, about one hour
’

s walk from camp 2 and at 180 m ,
was used to inventory

canopy birds . This roadwas the continuation of the route passing by camp 1 . Given the alti

tude of this portion of the road, birds observed in this zone were considered as part of the

camp 1 transect. In the camp 3 transect, visual and auditory observations were made almost

exclusiyely from elephant trails and largely along a ridge that provided views ofmore open

canopyand the upperportion of the forest .

Given the flat terrain near camp 1 therewas no constraint to find sufficient habitat that

fell within the elevational transect . However
,
starting with camp 2 , an area of the forest

with extensive deep valleys and bisected terrain,
the amount of hab itat in a lateral sense

Within the transect zone became much more l im ited . By camp 3 this problem became even

more accentuated and observations were made in a transect ring passing around the

summ ital zone of the mountain.

It is worthwhile to briefly mention the state of the vegetational cover surrounding the

study sites . N ear camp 1 and camp 2 certain zones within the transects had been selectively
logged, and the natural vegetation showed Signs of disturbance . However,Within these two
areas there were considerable areas of forest that showed no Sign of selective logging. At

camp 3 and across the river where camp 2was establ ished, the forest Showed no signs of

disturbance .

O b servations in marginal , particular, and ecotonal hab itats

In order to make the inventory Of the birds ofMonts Doudou as complete as possible ,
visits and Observations were made In areas ofmarginal hab itat and zones with very particu

lar hab itats within the main forest block. Further, a daywas Spent Observing birds in the
ecotonal zone of

’
m 1xed forest and savanna (on the road towards Doussala, at 8 km from

camp as well as in pure savanna.

( Within the forest the marginal habitats comprised swamps and marshes bordered by
forest Vegetationthat are the result of the logging road construction that blocked the move

ment of Slow-moving stream s . This created a newhabitat, which,
in turn augmented the

bird diversity occurring in the area associated with aquatic and open forest Species . In this

context several marshes were visited:at about km from camp 1 on the road towards

Doussala and two marshes between camps 1 and 2 (at and km from camp

O ther marginal hab itats included the Gram ineae zone along the logging trails . Also,

zones with recolonizing or secondary vegetation,
associated with disturbance , and largely
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composed ofMarantaceae and Zingiberaceae . These open habitats explain the presence of

normally savanna-dwell ing species . The logging roads provide the means for these species

to penetrate into the interior of the massif. Further, these zones contain forest-edge b ird

species .

A lso within this group of particular habitatswe include forest streams and rivers and
associated flooded forest in valley bottom s that can vary greatly in size depending on the

extant ofrains . Given the topography of the massif this habitat of seasonally inundated for

est or swamp forestwas well represented at camp 1, whichwas adjacent to a river.W ith in

creasing elevation these swamp forests became rarer and by camp 3 non-existent . The river

near camp 2 passed through relativ
‘

ely steep terrain; some port ions of the river were with

fast-moving water with large water-smoothed rocks and others with waterfalls and quick

drop-offs . The lower portions of this riverwere censused for birds living in the smaller for

ested streams .

One specific habitat thatwe were hoping to find towards the summ ital zone of the

mountain, but to no avail ,was submontane forest . This hab itat is known in Gabon by sev

eral small parcels on the highest summ its above 900 m ofMonts de Cristal (northwest) ,
Chaillu Massif (center) , and the Bel inga complex (northeast) . The summ ital zone o f the

mountainwe surveyed in the Monts Doudou complexwas 660 m ,
which

“

explains the ab

sence of submontane forest. To the north of the sitewe inventoried and within the Monts

Doudou complex there is a massif, Mt . Igoumbi, that reaches 820 m and the vegetation and

avifauna of the summ ital area perhaps has submontane components .

Ornithological censuses were also conducted in the forest— savanna ecotone and sa

vanna hab itat . Information from these zones augmented data on the different b ird species
occurring in the reserve . Further, knowledge of the b irds found in these hab itats provided

insight into the distributions of forest birds that occur to the savanna edge and savanna

birds that are found just to the forest edge . There is also a l im ited group ofb ird species that

typically occur at the forest edge, that is to say they are never found deep within the main

forest block or in open savanna.

Mist-netting
We used this technique to provide measures of relative abundance ofunderstory birds

as measured by the number of captures perm ist-net day. Further, m ist netswere ‘

employed

to supplement inforrnation obtained from different observation techniques on the presence
of different bird species within each elevational zone . All nets were 35 mm mesh size,

m high,
and 12 m long. The bottom rung of the nets were either touching or within 10

cm of the ground .

Many captured b irds were weighed, measured, and marked before being released near
the original site of capture . A markwas made on the b ird ’

s primary feathers with indelible
ink . W ithin each elevational zone the first primarywas marked for b irds captured on the
first day ofnetting, the second primary on the second day,

and so on until the fifth and final
day ofnetting . This marking technique provided a means to recognize recaptured individu
als and the chronology of the recaptures . Some b irds were collected and prepared as either
standard study skins , skeletons , or fluid preserved specimens . Tissue samples of collected
individuals were preserved in a solution of EDTA . The specimens are depos ited in the
FieldMuseum ofNatural History,

Chicago .
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TABL E 1. List of Species found onMonts Doudou during the 2000 survey. For a fewspecies sci
entific names are presentedjust to the level of subspecies to indicate that there is a difference ofopin

ion amongst taxonomists concerning the specific status ofthe taxon.

Status only indicated for Afrotropical migrants (= AM) and Palearctic migrants (= PM) and for

those Species occurring at the forest edge (= FE) and savanna The abs ence of any code in this

column signals that the species is a forest-dwelling bird and is presumab ly sedentary and a local

breeding resident.

Species

Ixobrychus s turmii

SCOpuS ambretta

Ciconia ep iscop us

Bos trychid hagedash

Bos trychid olivacea

Bos trychid rara

P teronetta hartlaubii

Aviceda cuculoides

Pernis ap ivorus

Gypohierax angolens is

Polyboroides typus

Accz
'

p iter ery thropus

Urotriorchis macrourus

Buteo augura lis

Sp izaetus africanus
Stephanoaetus coronatus

Franco linus lathami

Francolinus squama tus

Francolinus afer
Agelas tes nige

‘

r

Guttera p lumiferd
“

Himantorm
'

s haema topus

Sarothrura pulchra

Canira llus oculeus

Crecops is egregia

Podica s enega lens is

Actophilornis africanus
Columba unicincta

Columba de legorguei iriditorques

Strep top elia semitorqua ta

Turtur afer
Turtur tympanis tria

Turtur brehmeri

Treron aus tra lis

Ps ittacus
'

erithacus

Poicepha lus gulie lmz
'

Agapornis p a llarius

Tauraco p ersa

Tauraco macrorhynchus

Corythaeola cris tata

Cuculus so litarius

Cuculus c lamosus

Chrysococcyx cup reus

Chrysococcyxflavigularis
Ceuthmochares d ereus

Status Savanna
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Status Cam 1 Cam 2 Cam 3 S avanna
Centrop us ans e lli X
Centrop us senega lens is

Glaucid
’

ium sjos tedti

Strixwoodfordii
Cap rimulgus p ec tora lis

Cap rimulgus ba teSi

Telacanthura melanopyg ia

Rhaphidura sabini

Neafrapus cass ini

Apus aequa toria lis

Apus apus

Apus ba ies i

Colia-s s triatus

Apaloderma narina

Apa loderma aequa toria le

Alcedo quadribrachys

Alcea
’
o leucogas ter

Ha lcyon badia
~Ha lcyon ma limbica

Ha lcyon senega lens is

Megacery le maxima

Merops breweri
Merop s mue lleri
Merop s gularis

Merops pus illus

Mcrop s variegatus
Merop s bullockoides

Merop s albicollis

Merop s malimbicus

Eurys tomus glaucurus

Eurys tomus gularis

Trop icranus a lbocris ta tus

Tockus hartlaubi

Taokas camaras

Tockus fascia tus
Bycanis tes fis tula tor
Bycanis tes cylindricus a lbotibia lis

Cera togymna a tra ia

Gymnobucco ca lvus

Gymnobucco p eli

Gymnobucco bonapartei

Buccanodon ducha illui

Pogoniulus scologaceus

Pogoniulus biline
‘
a tus

Pogoniulus subsulphureus

Pogoniulus a troflavus
Tricholaema hirsuta

Trachyphonus purpura tus

Prodotiscus ins ignis

Indicator macula tus

Camp ethera ca illiautii p ermis ta

era nivosa

Camp ethera caro li

Dena
’

rop icos gabonens is X
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Status Camp l Camp 2 Camp 3 _
Savanna

Smithornis rufolatera lis X X
P itta ango lens is X
Psa lia

’

oprocne nitens X

Psa lia
’

oprocne p ris top tera p etiti

Hirundo s emirufa
Hirundo abyss inica

Hirundo fulig inosa
Hirundo rufigula
Hiruna'o nigrita

Hirundo rus tica

Delichon urbica

Motacilla Clara

Anthus p a llia
’
iventris

Coracina azurea

Androp adus virens

Andropadus gracilis

Andropaa
'

us ansorgei

Andropadus curviros tris

Andropadus graciliros tris

Andropaa
’

us latiros tris

Ca lyp tocichla serina

Baeop ogon indica tor

Baeopogon c lamans

Ixonotus gutta tus

Chlorocichla s imp lex

Chlorocichla flavico llis
Thes ce locichla leucop leura

Phyllas trephus icterinus

Phyllas trephus xavieri

Phyllas trephus a lbigularis

Bleda syndaclyla

Bleda nota ta

Criniger chloronotus

Criniger ca lurus

Criniger olivaceus ndussumens is

Pycnonotus barba tus

Neocossyphus rufus
Neocossyphus p oens is

Stizorhina fras eri
Alethe diaa

’

ema ta cas tanea

Alethe p oliocepha la

Stiphrornis ery throthorax

Shepp ardia cyornithops is

Ery thropygia leucophrys

Myrmecoc ichla nigra

Sy lvietta virens

Sylvietta denti

Macrosphenus concolor

Macrosphenus flavicans
Hylta p ras ina

Sylvia borin

Cis ticola na ta lens is

Cis ticola brachyp terus

Cis ticola la tera lis
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Status Camp 1 Camp 2 Camp 3 Savanna
P loceus nigerrirnus X

P loceus cucullatus X
P loceus tricolor

P loceus sup erciliosus

Ma limbus nitens

Malimbus cass ini

Ma limbus rubricollis

Ma limbus ery throgas ter

Eup lectes hordeaceus

Eup lectes macrourus

Eup lectes ardens

Parmop tilawoodhousei
N igrita canicap illa

N igrita luteifrons
N igrita bicolor

N igrita fusconota
Pyrenes tes os trinus

Sp ermOphaga haematina

Clytosp iza monteiri

Es trilda me lp oda

L onchura cucullata

Vidua macroura

Serinus mozambicus

Total Species

Total forest-restricted presumed

breeding species

relatively poorly known and that were first detected by song. Sheppardia occurs
M
in zones

with dense vegetation around dead and fal len trees and often near water, where it forages
on or close to the ground . This type ofhab itat is distinctly more common on steep forested

slopes than in flat lowland areas . On the otherhand , this species is also known to occur in a
completely different type ofhab itat— the ecotone between swamp forest and upland forest.
This habitat typewas common in the area surrounding camp 1 .

After the inventoryofMonts Doudou, a list ofknown Gabonese , forest-dwelling, bird
Species that could possibly be found at this Sitewas drawn up . This list comprises 72 sup

plementary species ofwhich 42 were previously known from the Gamba area or the gallery
forest of theMoukalaba Reserve . One of these Species ofparticular interest isAnas sp arsa ,

which appears to be l im ited in Gabon to rivers passing through forest. This duckwas not
found during our inventory of theMonts Doudou massif

,
which seems to contain ideal hab

itat for this b ird andwe strongly suspect that itwas simply m issed. The closest known Site
to Monts Doudou for this species is Mt . Tandou to the north, where H. Beatty collected a

pair in June 1951 (Rand et al .
A fewgroups were poorly represented during our inventory,

most notable in this re

gard were forest-dwellingAcc i
’

p iter Spp . (onewas captured in am ist net but escaped before
it could be removed and identified), nocturnal raptors (the small number of Species oh
served is surprising given thatwe were in the forest over thirty nights and often the first
hours -

a fter night fa
'

ll were Spent l istening for call ing b irds) , honeyguides (they were not

calling during the period of this inventory) , forest flycatchers , and forest weavers .
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TABL E 2 . Mass data from netted birds based on adults
, unless otherwise

stated .

Species Mass (g)

Glaucidium sjos tedti
Alcedo quadribrachys

Alcedo leucogas ter

Ha lcyon badia

Magacery le maxima

Tricholaema hirsuta

Indica tor macula tus

Camp ethera nivosa

Campethera caro li

P itta ango lens is

Motacilla c lara

Andropadus virens

Androp adus la tiros tris

Phyllas trephus icterinus

Phyllas trephus xavieri

Phyllas trephus a lbigularis

B leda syndactyla

B leda notata

Criniger chloronotus

Criniger ca lurus

Neocossyphus rufus
Nedcossyphus poens is

Alethe diadema ta cas tanea

Alethe p oliocepha la

Stiphrornis erythrothorax

Camarop tera chloronota

Myioparus gris eigularis
Dyaphorophyta concreta

Terp s iphone rufiventer
I lladops is rufip ennis
I lladops is cleaveri

Anthrep tesfraseri
Nectarinia olivacea

N ica tor Chloris

Parmop tilawoodhousei

Relatively fewbirds were captured by use ofm ist nets . Given that fewdata are avail
able on the masses of b irds in this portion of Africawe present this information for birds
captured bym istnest (Table

D ISCUSSION

The inventory of the b irds ofMonts Doudou has two principal interests:
1 . To fill in amajor gap in information on the forest-dwelling b irds in the southwestern

portion of the country. Today, this region is separated from the large forest block in central
and northern Gabon by two savanna corridors which follow the Ngounie and Nyanga val
leys , and much further to the north the O gooueBasin. Monts Doudou represent the north

ern extension of the Mayombe Massif in the Congo . On the basis of paleoclimatological
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data this zonewas completely isolated from the large forested zones .ofcentral and northern

Gabon approximately 2500 years ago ,
a dry period across central Africa (Maley

2 . To test the hypothesis that for b irds the upper
"
l pes ofMonts Doudou m ight repre

sent a forest Pleistocene-refuge
”

for species that were much more widely distributed sev

eral thousand years ago ,
before the above stated dry period .

A fewSpecies of birds occurring in montane or submontane forest types have been

found in the Congo extension of the ChailluMassifat a elevation of 500— 600 m ,most nota

bly Zoo thera cross leyi and Dryosc0p us ango lens is (Dowsett-Lemaire and Dowsett

These two species , which are apparently good indicators of former connections between

forest blocks during wetter geological periods , are unknown from Gabon,
but have been re

corded further to the north in Cameroon. Given the geographical position and elevational

range ofMonts Doudou these two species were searched for during our inventory. How
ever, in this regard, it is important to reiterate that the maximum elevational range of our

surveywas 660 m ,
rather close to the known lower l im it of these speciesand generally out

s ide of the elevational range of other bird Species with montane affinities . Inventories of

higher zones within the Monts Doudou complex , most notablyMt . Igoumbi (820 m) , need
to be conducted to definitively establish if these species are absent fromthe mountain

chain. Further, the bird faunas of the summ ital zones of the highest mountains in~G.abon (all

above 1000 m) , particularly Mt . de Cristal in the northwest, Mt . Belinga in the northeast,
and the ChailluMassif in the central south,

are largely unknown and may contain traces of

these
“
Pleistocene-refuge species .

From a b iogeographic perspective , the occurrence of P ica thartes oreas on Monts

Doudou is probably one of the more important ornithological findings of this survey.This
site represents the southernm ost lim it of this species , which also occurs in the forested

zones ofCameroon,
Equatorial Guinea, and northern and central Gabon. This bird lives in a

very particular forested habitat sites with large exposed blocks of rock or caves,which
are used as nesting and resting sites . The population of this species found inMonts Doudou
is presumably isolated from other populations occurring in Gabon. This species probably
dOes not disperse widely and is rather sedentary. Finally,

this species is not known from the

Mayombe region of the Congo .

O b servations of reproduction
In Gabon thebreeding season ofmost forest birds is principally during the two rainy

seasons (from February to May, and from September to December) and the intermediate
Short dry season in January. During the course of our work on Monts Doudou several ca
sual observations were made associated with the reproduction ofafewspecies .

Camp 1 transect ( 1 10 m)
25 February:youngAnthrep tes rectiros tris being fed by an adult, Anthrep tes collaris

with young, and Bleda nota ta captured with a vascularized brood patch.

26 February:Neafrapus cass ini with a twig in its bill , two different Bleda syndact
‘

yla

captured with vascularized brood patches , and a collected B leda nota ta had Sl ightly en

larged ovarian follicles .

28 February:young Camarop tera chlorono ta captured in m ist nets .

1 March:juvenile Stiphrornis ery throthorax captured in m ist nets ; young D icrurus
a trip ennis begging for food .

2 March:Dyaphorophyia cas tanea with young; Ca lyp tocichla s erina feeding young
at nest .
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Glaucidium Sjos tedti

This small forest owl is broadly distri buted across Gabon, but remains poorly known .

It seemed to be relatively com mon onMonts Doudou,
as itwas seen or heard nearly every

evening across the complete elevational range Of our survey. Itwas Observed during the
day on 19 and 20 March near camp 3 . Here a pairwas found in a small valley in the com

pany Of at least one juvenilethat had recently fledged and remained close to one Of the

adults . One adult captured large insects until 9 15 hours , butwas regularly heard calling and
viewed in the company Of the juvenile until 1500 hours. This partial diurnal behavior is

presumably related to providing food for the juvenile . During the morning this species reg
ularly gave a song or perhaps contact call , which is poorly knownand Very different than

its nocturnal vocal izations . Individuals Of Nectarinia o livacea and Dyaphorophyia tons a

were Observed harassing one Of the adult owls .

Telacanthura melanopygia

This poorlyknown and seem ingly rare
,
large, forest swiftwas Observed several times

hawking insects above the logging road near camp 1 . This
“

Species has beenpreviously
noted in the region ofGamba.

Ap us ba tes t

This small swiftwas previously Observed in the Moukalaba Reserve . In general it is

difficult to Ob serve flying above the tree canopy,
which may be the reason there are SO few

reports from Gabon. During the survey OfMonts Doudou itwas noted flying above thelog

ging road not far from camp 1 . It is believed that this species nests in the abandoned
.
or

usurped nests of the swallow Hirundofulig inosa ,
but more recent observations indicate if

appropriates the nests Of savanna swallows , which may provide the means for this swift to

extend its geographical range .

Cap rimulgus p ectora lis
This nightjarwas heard calling at twilight near the village OfDoussala. This is the first

record Of this Species in the southwest OfGabon. The nearest known local ity is in the south

east along the BatekePlateau .

Merop s muelleri

This forest species is widespread in Gabon, particularly on the interior plateau and

massifs Of relatively high elevation. Given that this bee—eater is largely a canopy species , it

is diffuclt to Observe inside of the forest. Pairs Of this species were Observed along the log

ging road below camp 2 . Itwas previously unknown in southwest Gabon,
but has been re

ported from theMayombe region OfCongo (Dowsett-Lemaire and Dow
‘

sett

Tricho laéma hirsuta

This species is distributed throughout much Of Gabon. O f most interest is the

subspecific identification O f one individual captured at Monts Doudou by the use Ofm ist
nets . Two subspecies , clearly differentiated, occur in Gabon. Tricho laema h.flavip unctata
is found throughout much Of the country, but is replaced in the southwest by T. h.

angolens is . Material collected in the southwest by Beatty,
and most notably at Lebamba,

was referable to the form T. h. angolens is (Rand et al . N evertheless , b irds Obtained
by Beatty atMt . Tandou,

north ofMonts Doudou
,
are referable to T. h.flavip uncta ta ,

as are

Specimens from Mt . Chaillu . Rand et al . ( 1959) analyzed the distribution Of these two sub
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Species in Gabon and concluded that they abruptly replace one another with
"

no sign Of

integradation in the zone Of contact . The l ine separating these two forms is s ituated in
southern Gabon near the 2

°

parallel south . The individual Obtained at Monts Doudou
,

which is referable to T. h. angolens is , confirms this .

P itta angolens is

This pitta is one Of the more difficult African forest species to Observe , even though it
has brill iant coloration. The util ization Ofm ist nets placed in the understory,

is one of the

better techn iques to document the presence Of pittas . Also
,
knowledge Of their calls pro

vides anothermeans to census these b irds . These two methods revealed the presence Of this
species within the camp 1 transect zone . Itwas netted in swamp forest . Further, this species
was observed a long a Slope in terra firma forest in a zone with a dense understory, entan

glements Ofvegetation,
and fallen and rotten tree trunks . The call Of this species is actually

amechanical noise made with the wing feathers . The call
,
associated with territory defense,

was heard during the morning and afternoon, sometimes for long periods , between 26 Feb
ruary to 3 March. On the basis Of the configuration Of sites this specieswas heard calling
from ,

it appeared that two territorial males were involved. It is presumed that P . ango lens is

breeds in the vicinity Of our camp 1 zone . Information on this Species in Gabon is rare, but
there is a record from Moabi , about 50 km direct line from camp 1 (Malbrant and

Maclatchy These Observations confirm the local occurrence Of this species in the

southwest, and that P . angolens is is the form occurring in the central and eastern portions

Of the country. P itta re ichenowi, considered by some authorities to be a subspecies Of P .

angolens is , occurs in the northern portion Of the country.

Hirundo fuliginosa
The occurrence Of this forest-dwelling swallow at Monts Doudou extends its known

range in Gabon to the southwest. This species
’

distribution seems to be lim ited by the avail

ability Of nest s ites . Its mud-constructed nests are attached to the Sides of large blocks Of

rock. This explainswhy this species is more common in the interiorplateaus OfGabon and

on the tallermountains than in the coastal bas ins.The closest known sites toMonts Doudou

for this Species are the Mouila region and the ChailluMassif.

Shepp ardia cyornithop s is

Little is known about this small forest turdid . The occurrence Of this species onMonts

Doudou represents an extension Of its geographical range into southwestern Gabon. In the

northeast of the country it is relatively common in tall marsh forest or the ecotone between

swamp forest and terra firma forest . In the central portion Of Gabon,
itwas found in terra

firma forest with dense understory. OnMonts Doudou this species
'was only located in the

camp 3 zone in an area near a Slightly swampy valley with numerous rotten and fallen trees

and a dense understory with several recolonizing plant species filling in a tree-fall hole .

This Species Should also occur in the swamp forests near camp 1 .

Phy llas trephus albigularis

This understory bulbulwas found at all three surveyed forest sites on Monts Doudou.

These records appear to be the first Of it in this area Of southwesternGabon, where this spe

cies seems relatively common. It is also known from the Mayombe region Of the Congo.
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Phyllas trephas xavieri

Phyllas trephus xavieri is very Sim ilar in appearance to P . icterinus , and is distin

guished from the former by its vocal izations and its externalmorphology— its head is dis

tinctly flatter and its bill longer. In western Gabon P . xavieri is not known from the

low— lying coastal forests . Its occurrence on Monts Doudou Significantly extends its range

into southwestern Gabon .
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RESUME

Um inventaire herpetofaunal de 28 jours a été conduit au complexe de reserve de Mont

Doudou-Moukalaba au Sud-Ouest du Gabon, pendant février-mars 2000 . L es trous-pieges

combines avec les haies de conduite en plastique ont été laissées sur trois zones d ’

élévation

pendant 22 jours , soit pendant uh total de 726 nuits-pieges . L es objectifs principaux de

l
’

étude étaient de determiner 1a richesse spécifique de l
’

herpétofaune de cette région et de

voir la repartition de ces especes le long du gradient d
’

élévation entre 100 et 660m .

Un total de 78 espéces comprenant 54 amphibiens et 24 reptiles ont été recueill ies pen

dant l ’ inventaire et 8 autres especes
‘

de reptiles ont été trouvées ultérieurement . L a richesse

réelle en reptiles de la région est considérée plus élevée que l
’

actuel total de 32 especes .

Cependant, la richesse de 54 especes d
’

amphibiens est relativement élevée pour une seule

localité Si on considere qu
’

un total de 72 especes sont connues dans tout le Gabon (B lanc et
Frétey 2o00b ,

Frétey et B lanc Six des especes d
’

amphibiens récoltées au Mont

Doudou, y compris les genresHemisus etKass ina ,
sont nouvelles pour le Gabon .

L es comparaisons des successions d ’

especes d
’

amph
’

ibiens le long du
_ gradient

cl elevation revelent une evidence modérée des effets
i

de l
’

altitude . L
’

accroissement

d
’

effort de capture dans cette région refutera les quelques differences enregistrées quant a

la compos ition en especes pour chaque élévation.

Une partie de nos résultats a montré une variation plus élevée entre les Sites de meme
élévation, suggérant ainsi que les effets des ecotones dans les forets heterogenes pouvaient

etre plus influents pour la determination des communautés d
’

amphibiens .

L
’

alpha
—taxonomie deS reptiles et amphib iens africains est encore généralement

rudimentaire et beaucoup de pays africains ont été négligés de ce point de vue . Il est
impératifque ces pays , tels que le Gabon,

développent une expertise locale pour surmonter

ces retards herpéto logiques .

One of the clear things about theAfrican amphibianfauna is tha twe s till know
very little about it.

Poynton ( 1996)

INTRODUCTION

Herpetofaunal surveys of central African countries have generallybeen conducted in a

nonsystematic fashion with some countries being verywell studied and others almost com
pletely ignored to date . The recent syntheses by Frétey and B lanc (2000) presented amphib
ian species checkl ists for Cameroon

,
Central African Republic,

“

Equatorial Guinea
,
Gabon,

Congo,
the Democratic Republic of Congo (DRC) , and the oceanic islands off Gabon and

Equatorial Guinea. The total of 72 Species forGabon is not very high when compared with
neighboring countries such as the DRC (2 16) and Cameroon The relatively lowam

phibian Species richness in Gabon may be related to its smaller Size km2 ver

sus DRC km2 and Cameroon km 2
) and less diversity ofhabitat and alti

tude
,
but it may also be a result of insufficient field surveys conducted here . The reptile

fauna ofGabon has neverbeen subjected to a comprehensive regional synthesis and Species
richness figures are thus not readily available . However, the situation is likely to be Sim ilar
to the amphib ian fauna, i.e . , under represented due to a paucity of inventorial studies .
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AMPHIBIANS AND REPTILES

The first notable reports on amphibians and reptiles from this regionwere compiled by
Duméril Hallowell Giinther Boulenger ( 1899 , 1900) andMocquard

( 1897a, b ; Louis-Philippe Knoepffler
’

s herpetological works in Gabon were varied
and included some local ized and regional faunal assessments (Knoepffler 1966a,

1967a,

1968 , 1974 ,
taxonomy (Knoepffler 1967b ,

l 967o) , ecology (Knoepffler 1965,
1966h,

1967d
,
1976) and parasitology (Euzet et al . 1966 , Combes and Knoepffler 1967,

Maeder et al . 1969 , Dupouy and Knoepffler Recent publications dealing with
herpetofaunal surveys in Gabon are by Toft Waardenburg and Guicherit

Blanc Frétey and B lanc Frétey and Dewynter B lanc and Frétey

(2000a) , Lotters et al . Lotters et al . Gossman et al . (2002) and Pauwels et al .

(2002a, b) . Some recent taxonom ic treatments and species descriptions which include Ga
bon fauna are by Ohler and Kazadi Ohler ( 1996 , Am iet Bour

and Bauer and Pauwels Gramentz ( 1998a, 1998b ,
1999a, 1999h, 1999c , 200 1) has

publ ished on the morphological variation,
ecology,

and conservation ofvarious Gabon rep

tile species . Important marine turtle breeding sites along the Gabon coast have been recog

nized
,
e .g.

,
Fretey ( 1998) and B illes

This paper reports on the herpetological results of a multi-disciplinary biological in
ventory thatwas conducted in the Monts Doudou-Moukalaba reserve complex in south

western Gabon during February/March 2000.The main objectives were to determ ine the
species richness of this region and to study partitioning of the various species along an

elevatiOnal gradient, i.e .
, between 100 and 660 meters above sea level . AS far aswe are

aware
,
noh erpetological studies had previously been reported for this region.

DESCRIPTION OF STUDY AREA

The Monts Doudou-Moukalaba reserve complex is part of a series of eight protected
areas in the Gamba region,

Province Ogoue-Maritime
, southwestern Gabon. These pro

tected areas are situated in the biologically diverse Atlantic Equatorial Forest ecoregion,

which represents a transition between the tropical forest zones and the savanna ecosystem s

of the south . More specific details on the region
’

s geographical location,
cl imate , geomor

phology and geology, soils , hydrology and m eteorology are presented by Thibault et al .

(this volume) .
The

'

main focus of our fieldworkwas at three camps along an elevational gradient.

These were Camp 1 (site 6) at 1 10 m ,
Camp 2 (site 8) at 350— 425 m and Camp 3 (Site 9) at

585— 660 m . Fieldworkwas also conducted at a fewnearby local ities . Geographical and

hab itat details of the ten study sites
"

follow:

1 . Doussala village and immediate surroundings . Hab itat is open savanna with small

marshes:Reserve de Faune de laMoukalaba-Dougoua, alt. 100 m .

Survey effort at
‘
this localitywas Opportunistic searching during one afternoon and one

night.

2 . Forest habitat with a small stream :Reserve de Faune de la Moukalaba-Dougoua,

km 2 14° swofDoussala, alt. 1 10 m . Survey effort at this 10

calitywas opportunistic searching for only two hours during late morning.

3 . Series of swamps in forest hab itat near the forest/savanna ecotone:Reserve de

Faune de la Moukalaba—Dougoua, i 5 km NW of Doussala, alt.

110 m . Survey effort at this local itywas opportunistic searching for about 12 hours during
two nights .
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4 . Forest habitat south of Camp 1: Reserve de Faune de la MoukalabaaDougoua,

9— 1 1 km 305
°
NW ofDoussala, 02

°
17

'

S, 10
°
29

'

E
,
alt . 1 10 m . Survey effort at this local ity

form ed part of that ofCamp 1 .

5 . Univers ité de Rennes Camp:Reserve de Faune de laMoukalaba-Dougoua, i 1 1 km
305

°
NW ofDoussala,

'

S,
10

°
29

'

E
,
alt. 1 10 m . Survey effort at this localitywas hap

hazard over a period of 26 days and included pitfall trapping .

6 . Camp 1 . Forest habitat with small river: Reserve de Faune de la

Moukalaba Bougoua, 12 .5 km 305
°

NW OfDoussala
,

00
’

S, 83
'

E
,
alt. 1 10 m .

Survey effort at this localitywas opportunistic searching during 1 1 days , including eight

days ofpitfall trapping, i.e . , 88 trap
-days .

7 . Forest habitat north ofCamp 1:A ire d
’

ExploitationRationnelle de Faune desMonts

Doudou,
13 15 km NW ofDoussala, O2

°
IS

’

S,
1O

°
29

'

E
,
alt. ziz 1 10 m . Survey effort at this

local ity formed part Of that ofCamp 1 .

8 . Camp 2 . Forest habitat with small river:A ire d ’

Exploitation Rationnelle de Faune
des Monts Doudou,

km 307
°
NW of Doussala

,
E

,
alt.

350— 425 m . Survey effort at this local itywas Opportunistic searching during 8 days , includ
ing seven days ofpitfall trapping, i .e .

,
77 trap

-
.days

9 . Camp 3 . Forest habitat on mountain peak. Start Of mountain streams: A ire
d

’

Exploitation Rationnelle de Faune des Monts Doudou,
25 .2 km 304

°
NW Of Doussala

,

alt. 585— 660 m . Survey effort at this locality was opportunistic

searching during 8 days , including seven days ofp itfall trapping, i.e .
, 77 trap

-days .

10 . N O precise collecting information. Locality data entered in museum registers as:

Reserve de Faune de laMoukalaba-Dougoua, NW ofDoussala, 02 10AD . A batch ofreptile
and amphibian specimens that were collected by Violaine N icolas betweenMarch and 0 0

tober 2000 .

MATERIAL SAND METHODS

Three different camp sites
,
each located at a different altitude ( 1 10 m ,

3 50— 425m and

585— 660 m) , were surveyed during February/March 2000 . The basic approach to surveying
reptile and amphibian communities along an elevational gradient follows that of\ _sim ilar

studies conducted in Madagascar in recent years Raxworthy and Nussbaum 1996;
Raxworthy et al . 1998 ; Nussbaum et al .

Arrays of pitfall traps in combination with drift fences were erected as a passive cap

turing technique, which enabled quantitative comparisons to be made between the three
different camp sites . Three trap l ines were set in three different m icrohabitat types (e .g.

,
in

a valley bottom ,
on a slope , and along the crest of a ridge) at each camp. The only excep

tionwas at Camp 1, which had l ittle topographical variation. Herewe set two lines in the
forest and one along a rivermargin . In addition to amphibians and reptiles , these traps were
also capturing small mammals and arthropods .

A trap line consists of a 100-meter strip of plastic Sheeting (drift fence) with sunken

plastic buckets (pitfall traps) at 10 m intervals . Drift fences m high) were stapled verti
cally onto wooden stakes . An apron left at the basewas covered with soil and leaf l itter to
encourage individuals to move along the fence (towards the pitfalls) instead of trying to

pass beneath it. The. pitfall traps (275 mm deep ,
285 mm top internal diameter, 220 mm

bottom internal diameter) were sunk with their rim s flush with ground level and positioned
so that the dri ft fences ran across the m iddle of each trap . One pitfall trapwas set at each
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History,
Chicago (FMNH) . On two occasions in this paperwe make reference to material

in the FMNH and once to a specrmen 1n the Museum N ational d ’

Histoire Naturelle
,
Paris

(MNHN) .

The various fam il ies , subfam il ies , genera, and species in the species accounts are pre

sented alphabetically and do not reflect a phylogenetic arrangement . The nomenclature for

many amphibian and reptile groups is still in astate offlux and consensus has not yet been

reached between various workers . We generally follow Frost (2000) in respect to amphib

ian clasSification at the fam ily, subfam ily and genus levels , exceptions being our usage of

Xenopus overSilurana (see Kobel et al . 1996) andAmnirana overRana (see Dubois
In the case of the reptileswe follow Broadley ’

s ( 1998a) reptile checklist
'

of the Democratic

Repub lic of the Congo .

Identifications of amphibian Species were based on descriptions in literature (Perret

1966 , 1977, 1984 ; Lamotte 1967 ; Lamotte and Perret 1968 ; Laurent Am iet 1972
,

1977, 1991 , 2000 ; Schiotz 1999) and comparisons of publ ished sonograms (Tandy and

Drewes 1985 ; Schiotz 1999 ; Bosch et al . 2000 ; Marquez et al . 2000 ; -ROdel 2000 ; De la

Riva et al . Not all materialwas identified to the species level . This does not neces
sarily imply that such specimens represent undescribed taxa,

althoughwe believe that it
does in some cases . Species identification in the generaHyp ero lius and Phrynobatrachus is

notoriously difficult because of the large numbers ofvalid species and synonyms that have

been described (Poynton 1999 ; Frost Reptiles were identified from the literature,
e .g.

,
Loveridge 1939 , 1947, 1958 ; Laurent 1950 ; Tys van den Audenaerde 1967; Brygoo

and Roux-Esteve 1983 ; Rasmussen 1989 ; Lawson and Ustach 2000 ; Chippaux 200 1 .

This paper is primarily concerned with the spec ies richness and variation in elevational

distribution of amphib ians and reptiles at Monts Doudou . For amphibians the details on

species morphometrics , call structures , and descriptions of newtaxa wil l be presented in
forthcom ing pub lications . For the reptile materialwe present details on scutelationfrepro
ductive condition, hem ipenal morphology, stomach contents and body

"
proportions . Total

lengths of specimens are presented as head-and—body length tail length . Abbrev iations
us ed are SVL for measurement of snout vent length (same as head-and-body length) and
TL for total length. MSR is m idbody scale rowcount.

RESUL TS

Summ aries of the amphibian and reptile Species recorded during the study are pre

sented in Tables 1 and 2
,
respectively. The total numbers of species recorded from all ten

sites are 54 amphibians and 32 reptiles . Of these , 34 amphib ian and 17 reptile Species were
recorded from the elevational transect comprised of camps 1 , 2 , and
A total of 726 pitfall trap-days yielded 263 amphibian captures and a daily capture rate

of 36% (Table The capture rate of amphibians decreased sharply from the lowest eleva
tion up to the highest, with overall rates of ( 197 specimens) , (47 Specimens) ,
and ( 19 specimens) at camps 1, 2 , and 3 respectively.

Seven species were col lected in pitfall traps , 73% ofwhich were of two species , i.e .,

Xenopus ep itrop icalis ( 13 8 Specimens) andHemisus p erreti (53 specimens) . High numbers
of these two“

species were present in the traps following nights with good rainfall . Hemisus

p errettwas the only species not encountered during opportunistic Sampling and the pitfall
traps were thus important in recording the occurrence of this species . Likewise

,
more than

95% ofXenop us ep itrop ica lis and about 90% of Geotryp etes s eraphini specimens were
from pitfall captures . Only one reptile , the Serrated Hinged Tortoise (Kinixys erosa) ,was
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sampled by the p itfall traps , whereas the pitfal l line set at the Université de Rennes camp
(Site 5) col lected three skink species , i.e .

,
Mabuya affinis , M . p olytrop is and L ep tos iaphos

brevicep s . These species were also encountered during opportunistic searches and thus the

pitfall traps were ineffective in boosting the total reptile Species richness during this survey .

The amphib ian species accumulation curves
,
incorporating the results of all sampl ing

techniques , are presented in Figure 1 . The cumulative Species totals for Camps l and 2
were still increasing on the second to last and last day respectively,

whereas no newspecies
were added during the last three days at Camp 3 .

The amphib ian species richness figures recorded for the three camps are 2 1, 22 ,
and 17

respectively,
and comprise 34 Species in total (Table O f these, eight Species were unique

to Camp 1, six to Camp 2 ,
and two to Camp 3 (see Table 4 and Figure Camps 1 and 2

combined had — 32 Species , whereas Camps 2 and 3 totaled 26 species . Camp 1 Shared 11
Species with Camp 2 and 10 species with Camp 3 . Camp 2 Shared 13 species with Camp 3
and eight Species were Shared between al l three camps .

O f the 53 frog Species noted during this survey,
29 were Observed cal ling and 22 of

these were recorded on tape (see Table In addition
,
a number Ofunidentified frog calls

were noted at various local itie s . Some of these may belong to the 23 Species forwhich no
direct call Observations were made

,
and/or they may belong to species that were not re

corded during the survey.

TABL E 1 . Checklist ofamphibians (in alphabetical order) recorded from ten different localities at

theMontsDoudou reserve comoplex .M Museum Specimen
,
T Tape recording,

H Heard call (not
taped), S Sight record.

Species L ocalities

CAECIL IANS
Geo tryp etes seraphini

FROGS
Acanthixalus sp inosus

Afrixa lusfulvovittatus

Afrixa lus sp . 1

Alexteroon obs tetricans

Amnirarta amnicola

Amnirana lep us

Arthrolep tis variabilis

As tylos tern
’

us ba test

Bufo camerunens is

Bufo gracilip es

Bufomaculates

Bufo tuberosus

Cardioglossa gracilis

Cardiog lossa leucomys tax

Cardioglossa sp . 1

Chiromantis rufescens

15 1
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TABL E 1 . continued .

Species L ocalities

Conraua crass ipes

Dimorphognathus africanus

Hemisus p errett

Hop loba trachus occip ita lis

Hyp erolius cinnamomeoventris

Hyp erolius guttulatus

Hyp erolius nasutus

Hyp erolius ocellatus

Hyp erolius tuberculatus

Hyp erolius sp . 1

Hyp erolius sp . 2

Hyp erolius sp . 3

Kass ina sp . 1

L ep top elis aubryi

L ep top elis ca lcaratus

L ep top elis ocellatus

L ep top elis millsoni

L ep top elis rufus

L ep top elis sp . 1

Nectophryne bates ti

P etrop edetes Sp . 1

Phlyctimantis leonardi

Phrynoba trachus auritas

Phrynoba trachus cornutus

Phrynoba trachus sp . 1

Phrynoba trachus sp . 2

Phrynoba trachus Sp . 3

P tychadena aequip licata

P tychadena p erreti

P tychadena pumilio

Schoutedenella poec ilonota

Schoutedenella sylva tica

Scotoblep s gabonicus

Trichobatrachus robus tus

Xenopus ep itrop icalis

Xenopusfraséri
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7

Time (days )
FIGURE 1 . Species accumulation curves .

FIGURE 2 . Graphic presentation of amphibian species richnes , turnover, similarity,
and uniqueness between

Camps 1, 2 , and 3 of theMonts Doudou-Moukalaba reserve complex .
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TABL E 4 . Details ofamphibian species turnoverbetween Camps 1, 2 , and 3 . The first columnlists

the cumulative. 34, species recorded from all three camps . The next three columns reflect Species
occurrence at these camps , followed by species uniqueness (U) at each camp and species shared
between camps . The last. two columns Showcombined Species richness of Camps 1 and 2 , and

Camps 2 and 3 respectively. Note thatCamp 1 consists ofstudy sites 4, 6 , and 7 ; Camp 2 is site 8 and

A
'

mni
'

rana amnicola

Phryn'ab
-
arrachas Sp . 1

’

P tychadena p erreti

TOTAL S
REL ATIVE PERCENTAGE:

1
'

516
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Schoutedenella sp . 1

SAM 512 11— 18 . Sites 5 and 6:These specimens may represent a different taxon or

they could be juveniles of S. p oecilonotus We have assumed the latter and have included

pitfall capture records of these Specimens with that of S. p oecilono tus andwe do not l ist it
as an additional species for this region (see Table

Fam ilyAstylosternidae:GenusAs tylos ternus

Poynton ( 1999) listed 1 1 species for Sub-Saharan Afri ca. Only A. ba tes t is known

from Gabon (Frétey and B lanc

As tylos ternus bates i (Boulenger 1900)
SAM 5 1076— 79 . Site 9:This Specieswas only

‘

found along small stream s at the highest

elevations .

GenuSScotobleps

A monotypic genus with previous records from Gabon (Frétey and B lanc

Scotoblep s gabonicus Boulenger 1900

SAM 51003 — 5, 51034 . Site 8:A fewSpecimens were calling fromthe riverbank at

Camp 2 .

Genus Trichoba trachus

A monotypic genus not previously recorded from Gabon according to Frétey and

Blanc In addition to ourMonts Doudou record, Trichobatrachus robus tuswas ref
cently also recorded from Gabon by L Otters et al . (2000) and L

'

otters et al . A Speci a

men (FMNH 75058) in the Field Museum of N atural History,
Chicago,was collected in

Gabon byH. A . Beatty on 14 September 195 1 .

Trichoba trachus robus tus Boulenger 1900

SAM 50950 . Site 8 . A single adult malewas collected sitting on riverbankat night . N O

other specimens were observed .

Fam ily Bufonidae:Genus Bufo
According to Poynton

’

s ( 1996) scale formapping African Bufo species diversity, four
to six species are known from the five-degree grid cell in whichMonts Doudou is s ituated .

Frétey and Blanc (2000) listed eight species of Bufo from Gabon. We recorded four of
these during our survey.

Bufo camerunens is Parker 1936

SAM 51224— 34 . Sites 5, 6 , 8 , and 9:A common species throughout the elevational
range, but none were Observed calling.

Bufo gracilip es Boulenger 1899
SAM 5122 1— 23 . Site 5:Three Specimens were captured in pitfall traps .
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Bufo macula tus Hallowell 1855 1854

SAM 5 1 197— 5120 1 . Site 1:This Specieswas not encountered in the forest localities,
i.e . , sites 2 to 9 . Itwas, however, quite common in savanna hab itat at Doussalawhere itwas
observed call ing.

Bufo tuberosus Gunther 1859 1858

SAM 51044 . Site 8:A single adult specimenwas collected in leaf litter. Photo in Bur

ger

Genus Nectophryne

Both of the species that make up the genus Nectophryne have been recorded from Ga

bon (Frétey and B lanc We recorded only N . ba tes ti. Poynton
’

s ( 1996) map Of

non-Bufo African bufonids projects 5 to 6 Species of the Nectophryne group occurring in
the five-degree grid cell which covers northern Gabon and Cameroon

,
but none are re

corded for the grid cell which covers Monts Doudou.

Mectophryne ba tes ti Boulenger 19 13
AM 51063— 64 . Site 8:The only two individuals found during the survey were col

lected incidentally by Brian Fisher whilst beating branches for ants and by Simon van

N oortWhilst sweeping through foliage with a net to collect insects .

Fam ilyHemisotidae:GenusHemisus
According to Laurent ( 1972) and Frétey and B lanc no members of the

Hemisotidae are known to occur in Gabon.

Hemisus p errett Laurent 1972

Fig. 4 . SAM 50947— 48 , 5095 1
— 6 1, 51051 . Sites 5 and 6:We captured 53 individuals in

pitfall traps set at Camp 1 . Captures were always associated with periods of substantial
rainfall .

Fam ilyHyperoliidae:Subfam ilyHyperoliinae:GenusAcanthixa lus

A monotypic genus known from B ioko,
Cameroon

,
Equatorial Guinea, Gabon,

Congo,

and DRC (Frétey and Blanc

Acanthixa lus sp inosus (Buchholz and Peters 1875)
SAM 51058 , 51220 . Site 2:A sample of 14 tadpoles (SAM 51220) at various stages of

development were collected from a water-filled, tree hole on 29 February 2000 . Total

lengths of tadpoles measured between 29 and 52 mm . A feweggs were hanging from

a jelly strand at the tree hole entrance . Only one tadpole had well-developed hind legs when

collected. This individualwas kept alive until it completed metamorphoses 10 days later at

which time itwas photographed and preserved (SAM

GenusAfrixa lus
Four species OfAfrixa lus are known from Gabon (Frétey and Blanc We re

corded one of these ,
A.fulvovitta tus , and another that could not be identified .
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Afrixa lus fulvovitta tus (Cope 186 1 1860

SAM 510 10— 13 ,
5 1056 . Site 1:Males were observed calling from grass stalks in

marshy hab itat. The coloration and patterning of these individuals conform with the A.

fulvovittatus (type B) descriptions in Schiatz

Afrixalus sp . 1

SAM 510 14— 17, 5 1055 . Site 3 :Specimens were observed calling from grass and other

lowvegetation at fringes ofmarsh. Unfortunately the tape-recording made for this species
was Spoiled. Thi s species does not fit any of the descriptions of the Afrixalus species recog
nized by Schiotz

GenusAlexteroon

The genus Alexteroonwas monotyp ic with A. obs tetricans as the type species . How
ever, two newspecies were recently described by Am iet One Of the newSpecies ,A.

hyp s iphonus , is known from a fewGabon localities and the probable occurrence ofA.

obs tetricans in Gabonwas anticipated (Am iet Our record from southweStem Gabon

confirms Am iet"-S prediction.

Alexteroon obstetricans (Ahl 193 1)
SAM 5 1026 . S ite 6 . One individualwas collected by Steve Goodmanwho found it at

night
“

cl imb ing about a wooden pole from which a mistnetwas set. Its coloration and pat

terning conform s well with the illustration ofA. obs tetricans in Schiotz ( 1999 ; FirSt re

cord of this species from Gabon.

GenusHyp ero lius

Hyp ero lius contains 90 Species. in Sub—Saharan Afri ca, making it the anurah genus

with the greatest number of species in this region (Poynton Only eight species are

listed from Gabon by Frétey and Blanc but Lotters and colleagues addedH.

mosa icas and provided apparently the first proven records for H. phantasticus and H.

parda lis . Eight Species were recorded during the Monts Doudou survey. TW O of these
,
H.

guttula tus andH. nasutus
,
are newforGabon and another two (pos sibly three) appear to be

undescribed taxa.

Hyp erolius cinnamomeoventris Bocage 1866

SAM 51 188— 96 . Sites 1 and 3:A common species at marshy habitats . A femalewas
observed during the day clutching an egg

-mass attached to herbaceous vegetation growing
in Shal low water.

Hyp erolius guttulatus Gunther 1858

Fig. 5 . SAM 5 1027— 30 . Site 3 :A conspicuous species observed call ing fromfloating
vegetationand up to a meter above the water’ s surface . First record of this species for Ga

bon.

Hyp ero lius nasutus Gumher, 1865 1864

Fig. 6 . SAM 51162— 68. Sites 1 and 3 :Observed call ing from thin reeds on the edge of
swamps in savanna and forest/savanna ecotone . Not l isted by Frétey and B lanc (2000) and
thus appears to be the first record of this species from Gabon. Species identification is

based on an assessment Ofadvertisement calls within theH. nasutus complex (Charming et
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FIGURE 4 . Hemisus perrett, first record of

Hemisotidae from Gabon.

FIGURE 3 . Cardiog lossa sp . 1
,
recorded from Camps

1 and 2 .

FIGURE 5 .Hyperolius guttula tus , first record of this FIGURE 6 . Hyp erolius nasutus , first record of this

species in Gabon. species in Gabon.

identification at Ekwatawas verified when calling males were photographed and Speci
mens exam ined .

Subfam ily L eptopelinae:Genus L ep topelis
Frétey and B lanc (2000) l isted 10 L ep top elis Species from Gabon . We recorded five Of

these and one otherwhichmust still be identified.

L ep top elis aubry i (Duméril 1856)
SAM 50986— 87, 5 103 3 . Site 1:A fewindividuals were observed at Doussala call ing

from reeds and lowherbaceous vegetation in marshy habitat.

L ep top elis ca lcaratus (Boulenger 1906)
SAM 51089— 93

,
51 169 . Sites 6 and 9:The calls of this species were heard every night

at Camp 1 . Males of this Species called from 5 m up or higher in trees . Itwas not recorded
at the mid-elevation camp . At Camp 1 individuals called within meters from call ing
L ep top elis millsoni.
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FIGURE 7 . Hyp erolius sp . 1
,
unidentified species, FIGURE 8 .Hyp erolius sp . 2

,
colorvariation inmale .

"

which appears to be an undescribed taxon.

FIGURE 9 .Hyp erolius sp . 2
,

a

cOlorvariation inmale . FIGURE 10 . Kass ina Sp . 1
, first record ofthis genus

forGabon.

L ep top elis ocellatus (Mocquard 1902)
SAM 50982— 85

,
5 1083 . Sites 8 and 9:Specimens were observed calling from between

1 and 3 111 up in trees along streams . Colorphoto ofMonts Doudou specimenWas published

in Burger (2002b) .

L ep top elis millson-i (Boulenger 1895 1894
'

SAM 5 1087— 88 . Site 6:Males called from 5 m up and higher in trees every night at

L ep top elis rufus
j

(Reichenow 1874)
SAM 51085— 86 . Site 8:Two individuals found on branches along river at Camp 2 .

Color photo of SAM 51085 in lifewas published in Burger (2002a) . N o cal lingwas heard
for this speeres .

L ep top e lis sp . 1

SAM 51394 . Site 10:A single individual , collected after the survey period, still needs

to be identified.
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Fam ily Petropedetidae:Genus D imorphogna thus

The recognition ofa Petropeditidae is likely to be dropped by future workers , but is re

tained here for the sake of consistency in following
“

Frost D imorphognathus is a

monotypic genus with previous records from Gabon (Frétey and B lanc

Dimorphognathus africanus (Hallowell 1857)
SAM 51170— 75 . Site 6 , 8 , and 9:The conspicuous calling of this frogwas heard every

day at all three camps .

Genus Phrynoba trachus

Phrynobatrachus has the second largest number of species in the African anura with

65 Sub Saharan species (Poynton 1999) and still more being described (e .g.
,
Drewes and

Perret Only five species are known from Gabon (Frétey and Blanc The

Monts Doudoumaterial also comprises five Species, but only two were positively identified
by us . The remaining three species must Still be compared with other museum Voucher

Specimens before final identifications are made .

Phrynobatrachus auritus Boulenger 1900

SAM 50996— 5100 1, 5 1037
— 39 . Sites 5 and 6 . Collected Opportunistically at Camp 1

but several individuals were also captured In pitfall traps at Site 5

Phrynobatrachus cornutus (Boulenger 1906)
SAM 5 1184— 87 . Sites 6 and 9:All individuals were collected from leaf litter during

opportunistic searches .

Phrynobatrachus Sp . 1

Fig. 1 1 . SAM 51 182— 83 . Site 4:Two male individuals were collected from leaf liter

whilst active during the day.

Phrynoba trachus sp. 2

Fig. 12 . SAM 50988— 91
,
5106 1 . Site 8 and 9:A small , vividlymarked species found in

muddy terrain near small streams . Males were Observed and taped whilst call ing duringthe
day and at sunset.

Phrynoba trachus sp . 3

Fig. 13 . SAM 5108 1— 82 . Site 3 :A common, seem ingly diurnal , Species observed in as
sociationwith shallow swamp habitat .

Genus P etrop edetes

Up until recently P etrop edetes newtoniwas the only representative of this genus from
Gabon (Frétey and B lanc However

,
L Otters and colleagues (200 1) recorded another

two species (P . pa lmip es and P . parkeri) . The Monts Doudou material appear to be differ
ent from these three Species .

P etrop edetes sp . 1

Fig. 14 . SAM 51002
,
51052 , 51 18 1 . Sites 8 and 9:Two adults and one juvenile were

collected during nocturnal searches , but none were heard calling.
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FIGURE 1 1 . Phrynobatrachus sp . 1
, found in leaflit FIGURE 12 . Phrynobatrachus sp . 2

, called during the

ter at site 4 . day at Camps 2 and 3 .

FIGURE 13 . Phrynoba trachus sp . 3 from marshy FIGURE 14 . Petrop edetes Sp . 1 from Camp 2?

habitat at site 3 .

was collected in Gabon byH. A . Beatty on 2 1 August 1951 , but this recordwas neverpub
lished .

HOp loba trachus occip ita lis (Gunther 1859 1858

SAM 51045— 46 . Site 1:A comm on species observed in association with small dams in
and around Doussala village .

Genus P tychadena

Six species of P tychadena are known from Gabon (Frétey and B lanc 2000) three of

which were recorded during theMonts Doudou survey.

P tychadena aequip licata Werner 1898

SAM 5 1057 . Site 5:A s ingle individualwas collected by Violaine N icolas .

P tychadena p errett Guibe and Lamotte 1958
SAM 51062 . Site 4 and 7:A fewindividuals were Observed in damp grassy habitat at

forest fringes along an old logging road .
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P tychadena pum ilio (Boulenger 1920)
SAM 51059 . Site 3 :A Single individualwas taped whilst calling from the edge of a

marsh . N O other individuals were observed . This specieswas referred to as P tychadena

taenioscelis by Largen and Dowsett-Lemaire

Fam ily Rhacophoridae:Subfam ily Rhacophorinae:Genus Chiromantis
Schiatz

’

s ( 1999) distribution map for Chiromantis rufes cens Shows no records forGa
bon, but it is listed by Frétey and Blanc

Chiromantis rufescens (Gunther 1868)
SAM 50949, 51042 . Site 8:A fewfoam nests were observed on vegetation overhang

ing a small muddy pool in the forest (P . Christy pers . comm s .
, 8 March This local ity

was visited again on 12 March at night during which time a fewmales were collected from
adjacent vegetation. Surprisingly, no Observations of this species were made at any Of the

other sites .

SPECIES ACCOUNTS

REPTIL IA

Species accounts startwith specimen accession numbers (PEM R Port ElizabethMu
seum ) , followed by the various localities (Sites 1

— 9) at which a particular Specieswas re
corded . The MB accession numbers are for specimens that will be deposited in a Gabon

collection .

Suborder Sauria:Fam ily Chamaeleonidae:Genus Rhampholeon
Only one chameleon specieswas recorded during this survey. A number of species in

the genus Chamaeleo C. oweni and C. cris tatus ) may also be expected in the region.

Rampholeon sp ectrum (Buchholz 1874)
PEM R 15697— 98 , 15700

— 1 . Sites 8 and 9:Three individuals were found at night
“

sleeping on vegetation about 50 cm high; two were also collected during the day. The Sin

gle female (PEM R 15697 , 57 16 mm) contained two large ova (8— 9 mm diameter) and a
large grasshopper in the stomach. Three adult males (largest 56 23 mm) have well
everted hem ipenes .

-Wild describ ing ecological Observations onR. sp ectrum from Cameroon,
noted

maximum snout-vent lengths of57mm and 58 mm for female and males, respectively. The

roosting sites of the Monts Doudou specimens also conform to W ild ’

s observation
that noted that ofnight-time roosts were below 100 cm . Grasshoppers were rare in the
diet (one record Out of 32) ofCameroonR. sp ectrum (Wild The two large ova in the
Monts Doudou female conform to the typ ical clutch Of two eggs recorded elsewhere (Wild

In a

,

review of hem ipenial morphology in the Chamaeleonidae, Klaver and Bohme

( 1986) noted that the hem ipenis ofR. p la tycep s (Malawi) lacked calyces . ForCameroonR.

sp ectrum they noted that the hem ipenes were
“
like those of the previous species , but in

stead of apical horns there are two complex apical projections . These are denticulate

flanges that comprise a main flange, with seven denticles on the crest and 2— 3 additional

denticles on the lateral surface and a smallerflange with up to five denticles . The morphol

ogy of the Monts Doudou material differs in details from Klaver and Bohme ’

s ( 1986) de
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scription. Unlike the inference that R. sp ec trum lacks calyces , all the Gabon everted

hemipenes display well
—developed, fine lateral flounces on

,

the asulcal surface . These

anastamose to calyces distally. The sulcus spermaticus drains into a large apical V-shaped

nude basin [also unrecorded by Klaver and BOhme ( 1986) in Cameroonmaterial], which at

the outer tips of the arms bears complex denticulate flanges . These differ in the number of
denticles from those recorded for Cameroon material . Denticles on the main flange vary
from 10— 12 (mean on the lateral surface of the main flange from 2— 3 (mean

and on the smallerflange from 6— 7 (mean Denticle counts on both flanges are signif

icantly higher than those recorded for Cameroon materal . A lthough hemipenial- .morphol

ogy is useful in Rhampho leon systematics (Tilbury and Emmrich caution is meces

sary in assessing the taxonom ic significance of the o bserved difference between Monts

Doudou and Cameroon material . Bryoo and Domergue ( 1971) and Bohme ( 1988) have
both noted seasonal variation“

in hem ipenial ornamentation in chameleons . The higher

denticle counts inMonts Doudoumales may therefore reflect seasonal differences between
the populations . However, Wild (1994) nOted breeding throughout theyear in Cameroon,

and sim ilar aseasonal breeding is likely in Monts Doudou". The taxonom ic significance of
these hemipenial differences between Gabon and Cameroonpopulations needs further in
vestigation .

Fam ily Gekkonidae:GenusHemidactylus

Hemidactylus fascia tus Gray 1842
PEM R 15699 , 15707, 1571 1, 157 13 . Sites 5, 6 , 8 , and 9:These large forest geckos

were encountered at night about m up ontrees with smooth trunks, on all occasions in a .

head—down position. A large male with original tail (78 96 mm) has mature, active T

testis
’

.

Two of the three females are gravid, each with a single egg ( 12 x 9— 10 mm) in each ovi
duct. The largest female had a SVL 84mm . A non-

gravid female had a full stomach con

taining the remains of a large centipede , small millipede and large grasshopper. Schm idt

(19 19) recorded amaximum female SVL of 77 mm ,
but with an exceptional male reaching

95 mm SVL .

Hemidactylus muriceus Bocage 1873

PEM R 15691— 92 . Sites 5 and 6:Two individuals were collected during opportunistic
searches . A large female (49 43 mm ) contains two developing ova mm diameter) .
The male (41 45 mm ) has well-developed hemipenial bulges but only eight preanal pores .

The taxa H. muriceus , H. ansorgei, H. echinus , and H. longicephalus are difficult to

distinguish (Schm idt 19 19 ; Loveridge 1947 ; Dunger and BOhme ( 1975) has noted
that H. long icepha lus and H. ansorgei are probably best treated as synonym s of H.

muriceus . Hemidactylus echinus can also be confii sed withH. muriceus , but can be distin

guished by its digital webbing, denser tuberculation including the presence of two rows of
subcaudal tubercles, and higher subdigital counts (Loveridge The complex is in
need of a modern revision, and the present specimens are provisionally referred to H.

muriceus on the basis of the lack Of Obvious digital webbing; sparse and irregular dorsal tu
bercles (which at most forms 1 1— 13 poorly defined rows) ; presence of only one intemasal

granule ; number Of scansors under the first (6— 7) and fourth toe (8 lack of subcaudal
tubercles ; the l ight scattering ofbrown infusions on the ventrum ; and rain forest habitat.
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Brygoo and Roux-Esteve 1983) l isted only two other localities (O goum a and Alirna

L eketi) forF. grandisquamis in Gabon.

Subfam ily L ygosominae:GenusMabuya
“

Hoogmoed ( 1974) reviewed Ghanian Mabuya ,
discussing species from the adjacent

Congo basin,
including Gabon. He validated M. a lbilabris , previously considered a syn

onym ofM. blandingii, as a good species, and also Showed thatM. afiinis (Gray 183 8) had

priorityoverM. blandingii (Hallowell

Mabuya affinis (Gray 183 8)
PEM R 157 15, 15720 , 15722

— 23 , MB 5070 , 5122 . Sites 4 , 5, and 7:A fewindividuals
were observed during the day on fallen trees and Ofi

‘

the ground along an old logging road .

Five eggs found under a stone hatched on 22 March 2000 . Two of the hatchlings measured

26 4 1 mm and 26 45 mm . The largestmale had a. SVL 78 mm ; the otherhad an original

tail
,
67 130 mm . Previous maximum maleSize had been 76 mm (Ghana and Ivory Coast;

Hoogmoed Both males were sexually mature with well-developed,
"
active testes .

The largest had a well-everted hem ipenis ofunusual structure . The organwas divided for
half its length, with the sulcus spermaticus dividing in the crotch. The arms had th‘g e, thick,

unornamented longitudinal ridges that give them a triangular cross-section. A longone of
the ridges on each arm a fork of the sulcus runs to the tip , where two small papillae occur.

Between the ridges on the arms run parallel , Shallow horizontal flounces . Hoogmoed
( 1974) noted earl ierGabon specimens from Benito River andMitzii Mitzic

Mabuya a lbilabris (Hallowell 1857)
PEM R 5245— 50 . Site 10:A lthough sim ilar to,

and easily confused withM affinis , the
Monts Doudou material confirms Hoogmoed

’

s ( 1974) diagnostic features separating the

two species ; i.e .
, only one scale between the fourth suprocular and the anterior

supratemporal (two inM. afiinis ) , and lower subdigital lamellae counts . Hoogmoed ( 1974)
also noted that a pale lateral body stripe (yellowish in life) may ormay not be present. It is

nowevident that this is due to sexual dimorphism . Analysis of additional Gabon material
from Gamba and Rabi revealed that the pale lateral line is present in juveniles andmature

females (67— 7 1 mm SVL ) , but absent in sexually mature males (65— 70 mm
ter develop a dark brown rusty infusion to the dorsum and a bright lime yellow ventrum . A
prom inent rust red Spot occurs on the side of the neck in front of the forelimbs , and the
throat is bright grey with dark-emargined scales .

O f three large females (67—7 1 mm SVL ) , two were gravid,“ PEM R 5248 containing
two enlarged ova (5 mm diameter) and PEM R 5250 with three fully developed eggs

( 13 — 14 x8— 9 mm ) . The l atter had thickened Shells , but no Sign Of embryonic development.
An additional Gabon female from Gamba also had two large eggs without embryonic de
velopment. Therefore it is probable that the species is oviparous , supporting Hoogmoed

’

s

(1974) supposition.

“

The Species inhab ited forest floor
,
and this is reflected in the gut con

tents , which included mostly grasshoppers (four stomachs) , with a large spider in another.

The stomach ofa large male (65 mm SVL ) also contained a juvenileMabuya albilabris , the

first record of cannibalism in the species .

Mabuya polytrop is
“

Boulenger 1903

PEM R 5251
, 157 14, 157 17 , 157 19 , 1572 1 . Sites 4 ,

5
,
8
,
and 10:Observed on fallen

trees during dayt ime . Both large females were gravid; PEM R 157 19, 83 mm SVL , con
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tained 2 2 large eggs ( 16 x 9 mm) ready for laying; PEM R 157 14 , 85 mm SVL
,
con

tained 2 1 smaller eggs (6 mm diameter) . A smaller male (65 mm SVL ) had imm ature

testes ; the stomach contained the body of a large Spider. The stomach of an immature fe

male contained two mole crickets .

Genus L ep tos iaphos

L ep tos iaphos brevicep s (Peters 1873 )
PEM R 5267— 68

,
157 16

,
157 18 . Sites 5

,
8
,
and 10:Col lected in pitfall traps at site 5

and in leaf l itter at Camp 2 . The large female (53 mm SVL ) contained 2 1 eggs ( 11

x 6 m ) that appear ready for laying. Two females were gravid:one (53 mm SVL ) con

tained
—

2 1 eggs (1 1 x 6 m ) that appeared ready for laying; another (59 mm SVL ) con

tained a Single enlarged (4 mm diameter) ovum in each oviduct . A large male (6 1 mm
SVL ) is sexuallymature

,
with large active testes . AS noted by Perret (1973) the Species dis

plays sexual dimorphism ,
with the male having mottled flanks , unl ike the prom inent white

lateral stripe Of females . Gabon is the type local ity for this forest species , which reaches a

maximum SVL of 65 mm (Fuhn This Species was transferred from the genus

Panasp is to L ep tos iaphos by Broadley ( 1989a) in an expanded subgenus L acertasp is .

Suborder Serpentes

Fam ilyAtractaspididae:Subfam ilyAtractaspidinae:GenusAtrac tasp is
Four Species ofAtractasp is have been recorded from Gabon (Laurent only one

ofwhichwas
-

obtained during the survey.

Atractasp is corpulenta (Hallowell 1854)
PEM R 5257

,
15689 . Sites 5 and 10:The large (563 43 606 mm) female (PEM R

15689)was active in the early evening. The gutwas empty and only small ova mm)
were present . The male (PEM R 5257)was mature (425 3 8 mm ) , but the testes were inac

tive . The retracted hemipenis extended to the 7th subcaudal andwas shallowly forked (di
viding at 6th subcaudal) . O rnamentation compri sed seven rows of flounced spinose rows ,
the sulcus running centripetally to the fork between the shallow arms .

Fam ily Boidae:Subfam ily Erycinae:Genus Ca labaria

Kluge (1993 ) demonstrated that the genus Ca labaria,
long considered a burrowing rel

ative ofpythons , Shared numerous synapomorphies with erycine boids . The transfer of the

only species to the Erycinaewas well founded . However, his inclusion of the species with

two N ewWorld erycines in the genus Charina remains more problematic and we choose

not to follow it . A lthough taxonom ically conservative, it obscures important differences be
tween the O ld and N ewWorld congeners , not least the differing reproductive modes .

Ca labaria reinhardtii (Schlegel 1848)
PEM R 15708 . Site 9:An adult female (782 65 mm )was found curled up in a hollow

of a fallen tree .
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Fam ily Colubridae:Tribe L amprophiini:Genus Bothrophtha lmus

Bothrophthalmus lineatus (Peters 1863 )
PEM R 5266 . Site 10:A large female (746 + 176 mm ) . The stomach contained a large

unidentified rodent. The specimen conform s to the brunneus phase, lacking the usual prom

inent body stripes ; coloration is uniform brown with orange-red ventrum with dusky infu

s ions on the subcaudals and lateral edges Of the ventrals . Roux-Esteve ( 1965) noted that,
apart from color, no other features distinguished B. linea

‘

tus brunneus Giinther
'

1963 from

typ ical B . lineatus , and considered the race invalid . However, only the brunneus phase has
been recorded from Gabon and further studies of the situation are merited .

Tribe L amprophiini:Ge
‘

nusMehelya

In the last revrsron of the genus Mehelya , Loveridge ( 1939) recognized seven species

includingM p oens is , M cap ens is , M cross ii, M nyassae, M s tenophthalmus , M guira li,

and M riggenbachi. Three additional species have been described Snbsequently:M
vernayi (Angola) ,M laurenti (Congo and DCR) andM egbe

-

ns ts (N
“

The two latter
species remain poorly known,

and no further Specimens have been recorded sincethe. type

descriptions . The main distribution of thegenus is around Cameroon (four Species) and N i
geria (five species) .

Mehe lya cap ens is savorgnani (Mocquard 1887)
PEM R 5263 . Site 10:A large male (850 + 15 1 mm) . The stomach contained two

—

Undi

gested frogs (snout-burrowers , Hemisus cf. p errett) , whilst the hindgut contained in
'

deter

m inate mammal bones and hair. Mehelya cap ens is is traditionally considered to be a spe

cialist Ophiophage . However, Shine and colleagues ( 1995) reviewed dietary records for the

genus and noted thatM cap ens is ate almost as many lizards as snakes , and that the fewam
phibian records were all bufonids . The lack of snake scutes associated with the mammal

hair in the hindgut indicates that the above itemwas primary prey,
and not secondarily in

gested with snake prey. HemisOtids and mammals have not previously been recorded in the
diet of this species .

Mehe lya guira li (Mocquard 1887)
PEM R 15709 . Site 5:A single female individualwas collected (955 145 mm ) . The

stomach contained a small bolus of snake scales . Loveridge ( 1939) recorded no specimens
from Gabon. The only other record (MNHN 1896-540) for Gabon is a snake from

Lambarene (Broadley in litt. N ovember

Subfam ily Incerta cedis:Genus Grayia

Grayia orna ta (Bocage 1866)
PEM R 5255 . Site 10:Only the head of an adultwas preserved; 19 scale rows at neck,

lower temporal equal in length to distance from loreal , and eight lower labials .

Subfamily Colubrinae:Genus Boiga
Chippaux (200 1) placed Afri can Bo iga in the genus Toxicodryas , although thiswas not

supported by Rasmussen
’

s ( 1979) analys is ofboigine snakes .
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been generally recognised Pitman 1974 ; Rasmussen 199 1 ; Meirte 1992 ; Akani et al .
we support Broadley’

s transfer.

Hap s idop hrys smaragdina (Schlegel 1837)
PEM R 157 10 . Site 5:A single male (540 367 mm )was caught in a snap-trap set for

small mammals .

Genus Philothamnus

Philothamnus carinatus (Andersson - 190 1)
PEM R 526 1— 62 . Site 10:Two adults

,
one of each sex . Both lack white spots, have

vague dark crossbands on the forebody,
and have 13 m idbody scale rows . The simple

hem ipenis of the male extends to 6th— 7th subcaudal . O rnamentation is typical for the. ge

nus
,
with two enlarged, ossified basal Spines , followed distally by 8 crenelated spiny

rows that reduce in Size towards the tip where they are replaced bycalyces . The sulcus is

undivided and runs to the tip of the organ. Both guts were empty.

Hughes ( 1985) discussed the difficulty of distinguishing this Species
‘

from P .

he terodermus , but val idated its specific status (although not giving a full analyfi
srgs ofvaria

tion between the two taxa) . BothHughes ( 1985) and Chippaux (200 1) mapped only1— 2 10
calities (unspecified) for the species in Gabon

Philothamnus sp . 1

PEM R 15802 . Site 7:An advanced embryowas prematurely removed (6 May) from
one of three eggs found under a log on 27 February. It is referable to Philothamnus

,
but in

sufficient detail on scalation and dentition were available for specific identification

Genus Rhamnophis
Broadley and Wallach (2003) have revised the Dispholidini, reviving the genus

Rhamnophis .

Rhamnophis aethiop issa Gunther 1862

PEM R 5265 . Site 10: A large male (884 + 504 mm ) . The stomach contained a

L ep top elis Sp .

Subfam ily N atri cinae:Genus Na triciteres

Na triciteres fulig inoides (Gunther 1858)
PEM R 5260 , 15706 . Sites 8 and 10:A s ingle individualwas collected in forest hab itat

during the surveying period and another subsequently by V . N icolas . Loveridge ( 1958) ré
corded Na triciteres fulig inoides in Gabon from Franceville

,
Lambarene

,
and Ogooue

River.

Fam ily Elapidae:Subfam ily Bungarinae:Genus Dendroasp is

Dendroasp is jamesonii (Traill 1843 )
Site 7:Brian Fisher Observed two individuals whilst clearing a road during the two

week reconnaissance period prior to the actual survey. He described these snakes to M .

Burgerwho concluded that they were D . jamesonii.
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Genus Naja

Naja me lano leuca (Hallowell 1857)
PEM R 5259 . Sites 6 and 10:Voucher specimen is a large decapitated head with prom

inent black and white barred lab ials . Fragments of sloughed Skin from a large m) co
bra, poss ibly of this Species , were found at Camp 1 .

Fam ily Viperidae:Subfam ily Causinae:Genus Causus

Causus lichtens teini (Jan 1859)
PEM R 5258 . Site 10:A large male (36 1 42 mm ) with dark coloration,

with little in
dication of dark chevron pattern and lacking the white nape band ofjuveniles . The gutwas
empty. The retracted hem ipenis extends to the 7th subcaudal , is strongly divided (at the l st
subcaudal) , and has a very short nude basal region . Ornam entation comprises approxi

mately seven rows of ossified spines on the proximal 80% of the arms and is calyculate for

the remaining distal section.

Subfam ilyViperinae:GenusAtheris

Atheris squamigera (Hallowell 1856)
PEM R 15695— 96 . Site 8:A large female (530 104 mm)was found about 2 m up a

thin—stemm ed tree . She contained 10 (8-2) large yolked eggs ( 10— 17 x 14— 15 mm ) ; the
stomach contained an unidentified mammal and the lower intestinewas packed with mam
mal hair. A color photo of this specimenwas published in Burger (2002a) . A juvenile ( 193
39 mm )was found on the ground . It had typical , chocolate brown,

juvenile coloration,

with a l ight yellow tail tip .

The taxonomy of A. squamigera has been the subject of recent debate (Broadley
1998b ; Lawson 1999 ; Lawson and Ustach Libreville is the type local ity of A.

squamigera , to which theMonts Doudou Specimens remain referable .

Genus Bitis

B itis gabonica (Duméril , Bibron and Duméril 1854)
PEM R 5252—54 . Site 10:Three small specimens with prom inent umb il ical scars . A

molecular phylogeny ofBitis (Lenk et al . 1999) indicated that the two races ofB . gabonica

are best treated as separate species ,with westernB . rhinoceros having closer affinities with

B . nas tcornis , and occurring west of the Dahomey Gap .

Order Crocodyl ia:Fam ily Crocodyl idae:Genus Crocodylus
All of the three African crocodile species occur in Gabon . We recorded C.

ca taphrac tus only, but according to Christian Nziengui (a W P employee in the Gamba

Region), Os teolamus tetrasp is is known at Monts Doudou from small rivers and pools in

forest hab itat and the larger Crocodylus niloticus is known from the Mougalaba River.

Crocodylus ca taphractus Cuvier 1825
Site 3 :A single adult (approximate TL m)was observed at close range at night.

This individualwas lying in a swamp with its head resting on the bank and about two-thirds

of its body in the water.
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O rderTestudines:Fam ily Pelomedusidae:Genus P elus ios

Iverson ( 1992) recorded four species of P e lus ios (P . carina tus
,
P . cas taneus , P .

gabonens is , and P . niger) from Gabon. Bour (2000) has recently described another species ,
P . marani, from the country. We recorded only P elus ios cas taneas , a comm on species oc

curring from northern Angola northwards in all west African countries up to Senegal .

P elus ios cas taneus (Schweigger 18 12)
PEM R 15687 88 . Site 1: A fewindividuals were observed in small ponds at

Doussala. Although no pelomedusids were observed 1n forest habitat atMonts Doudou
,
it is

expected that some do occur.

Fam ily Testudinidae:Genus Kinixys

Kinixys erosa (Schweigger 1812)
PEM R 15684 86 . Sites 5

,
8 , and 9 . Thiswas the only reptile species captured by the

pitfall traps . Three adults fell into the buckets on three different days at Camp 2 and a juve
nilewas also collected from this locality . Adult individuals were recorded from altitudes

between 1 10 m and 640 m . Kinixys erosa is unusual 111 that individuals are mostly active at

night (Schm idt 19 19 ; N aulleau 1988) and they can swim and dive for food (Broadley
1989h) . Gramentz (200 1) noted that the Species is threatened ln Gabon bydeforestation and

exploitation for food .

D ISCUSSION

The 263 amphib ian captures over 726 pitfall trap—days (Table 3 ) translate to a daily
capture rate of a figure which is _

very high when compared with 2% and 3% recorded

for amphib ians and reptiles in sim ilar studies conducted in Madagascar (Raxworthy et al .

1998 ; Nussb aum et al . This excessive capture rate is primarily a product ofhigh cap
ture numbers of two species , i.e . ,

Xenopus ep itrop ica lis ( 13 8 specimens) and Hemisus

p errett (53 specimens) , together they account"for 73% of the amphib ian pitfall captures .

Given that high numbers of a fewspecies captured could so radically influence the daily
capture rate

,
is this in fact an appropriate measure for trapping success and

-

comparative

survey assessments?We feel that
,
even though this measure is informative in respect to the

extent of pitfal l captures , it is not ideal for the type of comparisons that are important for
evaluating trapping success . The terms

“daily trap success
”

or
“
capture success

’

cap

ture rate
”

have been used interm ittently for the same measurement (e g. RaxWorthy and
'

Nussbaum 1996 ; Raxworthy et al . 1998 , Nussbaum et al . 1999 Goodman and Jenkins
1998 ; Goodman and Hutterer

,
this volume) . We used “

capture rate over “
capture success

’

in evaluating our pitfall results , butwe propose that an alternative measure would better
serve to assess capture or trapping success .

The calculation for daily capture success or capture rate (op . cit.) is the number of cap
tures divided by the total trap-days . The inapprOpriateness of using this measure is illus
trated by the fact that, according to the above definition,

the daily capture rate of trap line 2
of Camp 1was 108% (see Table We propose that daily capture success should be the

sum of the number of traps containing frogs divided by the number of trap-days calculated
on a daily basis , divided by the number of days (survey period) . In order to use this for
mula

,
the field data being recorded must note the daily results of individual pitfall traps and
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TABL E 5 . Details ofreptilian Species turnoverbetween Camps l , 2 , and 3 . The first column lists

the cumulative 16 species recorded from all three camps . The next three columns reflect Species
occurrence at these camps , followed by Species uniqueness (U) at each camp and species shared
between camps . The last two columns Show combined Species richness ofCamps 1 and 2 ,

and Camps 2 and 3 respectively. N ote that Camp 1 consists of study sites 4
,
6
,
and 7 ; Camp 2 is

site 8 and Camp 3 is site 9 .

Species Reptilia

Atheris sauamigera

Boiga pulverulenta

Calabaria reinhardtii

Crotaphop eltis hotamboeia

D ip sadoboa duchesnii

Feylinta grandisquamis

Hemidactylus fascia tus

Hemidactylus muriceus

Kinixys erosa

L ep tos iaphos brevicep s

Mabuya affinis

Mabuya polytrop is

Naja cf melanoleuca

Natriciteresfuliginoides

Philothamnus Sp . 1

Rampholeon sp ectrum

TOTAL S

With the above in m ind,an elevational analyses of herpetofaunal divers ity at Monts

Doudou should best be conducted following some further intensive surveys, since species
turnover along such a short altitudinal range is l ikely to be less pronounced and would re
quire a larger data set to be measured effectively. In a number of cases our data did show
some strong evidence of species turnover, the best examples being 53 specimens of

Hemisus p erreti at Camp 1 and none furtherup ; 120 specimens oe nopus ep itrop ica lis at

Camp 1, 18 specimens at Camp 2 and none at Camp 3 ; 1 1 specimens ofPhrynoba trachus

auritus at Site 5 and Camp 1 , but none further up ; about 15 observations Of
'

As tylos ternus

ba tes i at Camp 3 and none further down . However, there are also some instances that, at

first glance , may be interpreted as a marked elevational partitioning when infact this may

not be the case . For example , four Specimens ofArthro lep tis variabilis were recorded from
Camp 3 and none from the lower two camps . Y et a single spec imen of this Specieswas col
lected at site 5 which is located less than 1 km from Camp 1 at the same altitude . The main

problem with our data set is that it includes numerous Species for which only small num

bers were collected or Observed,
e .g.

,
Trichoba trachus robus tus ( 1 specimen) , Alexteroon

obs tetricans Xenopus fras eri Bufo tuberosus Nectophryne ba tes ii

L ep top elis rufus (2) and P etrop edetes Sp . 1 The current faunal compositions of the vari
ous camps could easily have been very different were these Species not recorded in a partic

ular camp or if they were also recorded from further camps . Examples of Species only re
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TABL E 6 . Coefficients of community (C) (above diagonal) and number of species shared (below
diagonal) between four of the localities sampled atMonts Doudou. C number of shared species

divided by the total number of species Of the two locatlities being compared .

Site 3 Camp 2 Camp 3

corded at m id-altitude (Camp 2) Should also be regarded as being non-conclus ive
Chiromantis rufescens and Scotoblep s gabonicus) .
Apart from some of the elevational differences thatwe have highl ighted, the current

lim ited data set forMonts Doudou also shows evidence of greater variation between s ites
situated at the same altitude . The measures Ofuniqueness thatwe already presented above
for Camps 1 to 3 were and If site 3 is compared with Camp 1, they
have a very lowsim ilarity index of (Table and high uniqueness values of
and respectively. These Sites are about 7 km apart, both are in forest hab itat, but the
wetland types are very different— standing marshes at site 3 versus a flowing stream at

Camp 1 . A lthough sampling effort at Site 3was only about 12 hours during two nights ,we
did not lump the data from here with that of Camp 1 Since this would have introduced a

sampl ing b ias and hindered comparisons between the three elevational camps . The main

point to considerhere is that only one of the 13 species recorded at Site 3was also recorded
atC amp 1 . Thus it seem s likely that hab itat heterogeneity within a part icular altitude may

in fact be more influential as a determ inant of amphib ian commun ities . Hofer and col

leagues (2000) studied the effects of ecotones and elevational gradients (900— 2000 m) on

herpetological communities in the primary forest of Mount Kupe, Cameroon . They re

corded signifiCant relationships with the elevational gradient forboth reptile and amphib ian

communities . However
,
frogs also showed a

'

response to ecotones , especially in respect to

presence or absence ofwatercourses .

Cons idering that 72 amphib ian species are known from Gabon (Frétey and Blanc

the currentMonts Doudou total of 54 is a relatively high proportional richness for a

s ingle locality . In comparison for example, Frétey and Dewynter recorded 3 8 anu

ran Species from the Foret des Abeilles , Gabon,
and Largen and Dowsett-Lemaire ( 199 1)

recorded 39 anurans from the Kouilou River Basin in the Congo . Butwe bel ieve that these
are still early days for herpetological assessments in Gabon. The two independent surveys
conducted in Gabon during January to March 2000 pushed the country

’

s total up to 84 Spe

cies . The first stirdy (Lotters et al . 2000 ; Lotters et al . 200 1) discovered six species newfor
Gabon. Our study found two of those Species and another Six species newfor Gabon and

eleven unidentified species . The lattermay include undescribed species , or recognized Spe

cies newfor Gabon,
or species already known from Gabon. Thus it is not inconceivable

that the real total for Gabon may in fact exceed 100 species . Future surveys of Monts

Doudou amphib ians are l ikely to add many more Species to the current total of 54 , particu

larly if a m ixture of hab itat types were to be surveyed . A case in po int is the fact that the

last four species added to the Monts Doudou total were recorded in savanna on the last

night as the survey drew to an end .

The Monts Doudou material includes amphib ian genera (Hemisus and Kass ina) that

are first-time records forGabon . Likewise the generaHop loba trachus and Trichoba trachus
‘
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are also newforGabon,
having been recorded during our survey and also by Lotters et al .

Amphibian genera known to occur in Gabon
,
but which were not recorded during

our survey are Aubria ,
Chloro l ius , Cryp to thy lax ,

Herp e le, Hymenochirus
,
L ep to

dac tylodon,
and Op is thothylax (Frétey and Blanc

A lthough this survey has contributed substantially towards the herpetofaunal knowl

edge ofMonts Doudou and Gabon in general , the results also clearly Show that much more

is still to be learned about the amphib ians
“

and reptiles ofGabon. The current impoverished

knowledge is not only in terms of inadequacies in alpha
-level taxonomy, species l ists , and

zoogeographic analyses , it is especially acute with respect to
-basic information regarding

life history and ecology of the Gabonese herpetofauna. The opportunities and tasks ahead

are ample and would require much greater effort than the once-Off
,
rapid-assessment ap

proach thatwe used . The only sureway in which to achieve this is bymeans of local exper

tise capacity building. Lawson and Klemens (200 1) . bel ieve that the amphibian species

richness disparity between comparable African and N eotropical countries is not necessarily
because of a real higher faunal diversity of the latter. Instead they make a case that the

higher diversity is correlated with increased research effortSwhich commenced in the

1960s . The development of national scientific capacity overthe successive 40
_ years gave

rise to an unprecedented increase in species descriptions ofColombian
“

and Ecuadorian am

phibians . They also make the point that the alpha
-level taxonomy ofAfricanamphibians

and reptiles is still rudimentary and thus there exists considerable scope for newspecies

discoveries and descriptions if a generation of national biologists were to be trained . The

current onslaught on the natural environment from timber exploitation, increased agricul

ture, and m ining is starting to reach alarm ing proportions , thus making the development of

relevant national expertise in central African countries a matter of extreme urgency.
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Ichneumonid (Hymenoptera:Ichneumonoidea) Diversity
Across an Elevational Gradient onMonts Doudou in

Southwestern Gabon

Simon van Noort

Na tura lHis tory D ivis ion, SouthAfricanMuseum (IzikoMus eums of Cap e Town) ,
P . 0 . Box 61, Cap e Town, 8000, SouthAfrica ;

e—ma il:svannoort@iziko.org .za

An analysis of the ichneumonidwasps collected during a four-week, diversity survey
ofMonts Doudou in southwestern Gabon revealed 1 12 species represented by 233 ih
dividuals. Ichneumonidae ofGabon are extremely poorly known,with 25 species in 14
genera currently recorded . This survey added a further 45 genera to the checklist of

that country. The smoothed , species
-accumulation curve showed no sign of reaching

an
”

asymptote, indicating that the ichneumonids were under-sampled . Abun
dance

-based and incidence-based coverage estimators extrapolated estimated species

richness to 305 and 3 12 species respectively, i.e., only 3 6
— 37% of the ichneumonid spe

cies estimated to be presentwere actually sampled . Ichneumonid species richnesswas
sim ilar across elevationwith a 6% total variation between the 3 sampled altitudes .

Species richness and abundancewas highest at m id-elevation (350 m) , followed by
high elevation (630 m) and lastly lowelevation (1 10 m) . Species turnoverwas high be
tween elevations,with 82% of the sampled species being unique to an elevation. O nly
6% of the sampled specieswere shared across all three elevations and between
and 6% of total species richness shared between any two elevations . The

Morisita-Horn index of sim ilarity depicted that lowand high elevationwas more sim i
lar than m id-and high elevation or lowand m id-elevation. O f the four methods de

ployed to collect ichneumonidwasps, sweepingwas the most efficient in terms of pro

cured species richness, followed by Malaise trapping; yellowpan trapping was
inefficient, andwas superseded by hand collecting. In term s of species return per indi

viduals captured , all four methodswere similarly efficient. Species complem entarity
between different methodswas low. Malaise trapping and sweeping had the highest
species overlap, although thiswas only 1 1% of the total sampled species richness and

hence none of the sampling methodswere redundant.

RESUME

Une analyse des Ichneumons collectés pendant une période de 4 semaines au Mont

Doudou a révélé 1 12 espaces représentées par 233 individus .

L es l chneum onides de Gabon sont extrémement mal connus avec
,

au jour

d
’

aiijourd
’

hui et avant cette étude, 25 espaces inclues dans 14 genres . L e présent inventaire

a ajouté 45 autres genres a la l iste des l chneumonides du pays . L a courbe d
’

accumulation

régularisée d
’

especes, qui n
’

atteint aucune asymptote , montre que les l chneumonides sont

encore insuffisamment inventoriés . L es estimateurs de richesse d ’

especes basées sur

l
’

abondance (ACE) et l
’

incidence (ICE) ont respectivement estimé le nombre d
’

espéces

t extrapolées a305 et 3 12 et montre ains i que seulement 36
— 37% des especes supposées etre

présentes ont réellement été récoltées . L a richesse en especes d
’

l chneumons était s im ilaire
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le long du gradient avec seulement une variation totale de 6% entre les trois altitudes
échantillonnées . L e Site ami-ele

’

vation (3 50 m) est le plus riche en especes et en specimens ,

suivi par celui ahaute élévation (630 m) et finalement-par celui
’

abasse altitude ( 1 10 m) . L a

succession d
’

espéces est élevée entre différentes élévations avec 82% des espaces

collectées sur une élévation étant uniques a cette elevation. Seulement 6% des especes

peuvent étre trouvées sur les trois élévations et entre a6% peuvent etre partagées par

n
’ importe quel des deux sites choisis . L

’

index de Sim ilarité Morisita-Horn a présente que

les Sites a basse et haute altitudes sont plus Sim ilaires entre eux que les sites ahaUte et mi
élévation ou les sites a basse et mi— élévation. Sur les quatre méthodes déploy

_

ées pour

récolter les ichneumons
,
le filet fauchoir est le plus effectif en termes de -

r ichesse en

especes , suivi par le piege malaise . L e piege bac est inefficace et est supplanté par la récolte

manuelle . En termes de nombre d ’

especes accumrilées par individus .capturés, les quatre

méthodes sont aussi efficaces les unes que les autres .

L a complémentarité d
’

especes entre les différentes faible . Meme Si le

prege malaise et le filet fauchoir ont le p lus d
’

especes Sim ilaires capturées ,
‘

ceci ne

représente que 1 1% des totaux, montrant ainsi qu
’

aucune desméthodes n’

est sup
'

erflue .

INTRODUCTION

The orderHymenoptera is second only to the Coleoptera and Lepidoptera, in terms of

number of described species (Am ett There are an estimated described spe

cies of Hymenoptera (Gaston 1993 ; Grissell 1999 ; L asalle and Gauld while '

the

number of described Species ofColeoptera ranges from (Wilson 1992) to

(Hammond and that of Lepidoptera from (W ilson 1992) to

(Hammond The current lower species richness of the Hymenoptera may be a func

tion of unequal taxonom ic attention
, _

Since investigations of local species richnesS
’

have

shown that theHymenoptera are the most species rich of the insect orders in both temperate

and tropical areas (Gaston 199 1 ; Stork The estimated richness of‘ extant

Hymenoptera ranges between and m illion Species (Grissell
figure is more accurate it is clear that the Hymenoptera are taxon

'

om ically poorly known at

species level . This predicament is slowly being addressed through rigorous quantified in

ventory surveys such as the Sulawesi Indonesia “
Project Wallace

”

(Noyes
and the INBio program in Costa Rica (Gauld 199 1 Hanson and Gauld 1995 ; Gaston et al .

Recently a number of structured hym enopteran inventories have been conducted in

Tanzania, Nam ibia and South Africa . As part of an ecological inventory survey of

Mkomazi Game Reserve in northeastern Tanzania (Coe et an assessment of

hymenopteran Species richness of this sem i-arid east African savanna regionwas carried
out (Robertson 1999 ; vanN oort and Compton 1999 ; van Noort in prep .) An

'

elevational as

sessment of hymenopteran Species richness was assessed on the Brandberg Massif in

N am ib ia (van Noort et al . and a comparative assessment of forrnicid and

ichneumonid species richness between Afromontane forest and the adjoining upland grass
landwas conducted in Kwazulu-N atal in South Africa (Fisher and van N oort, in prep) .
These studies , togetherwith the current inventory survey ofMonts Doudou,

form part of a

program of rigorously quantified inventory surveys targeting Afrotropical Hymenoptera,

thereby allowing for repeatable and comparative assessments of species richness (Longino
and Colwell

The Ichneumonidae are one of the most Species—rich fam ilies of all organisms with an

estimated Species in the world (Townes , According to Gauld ( 199 1) many
I
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Sampling methods

The Ichneumonidae were sampled using Malaise traps , yellow pan traps , sweep net

ting and hand col lecting at each of the sampled elevations ( 110 m ,
350 m and 630 m) on

Monts Doudou. A transect consisting of 25 stations , spaced at 5 m intervalswas laid out at
each sampled elevation. At each station a yellow plastic bowl ( 165 mm diameter x 40 m

depth)was placed on the forest floor and charged with propylene glycol . These yellow pan

traps were left for seven days and serviced at the end of this period, with each station being
retained as a separate sample . FourMalaise traps were deployed at each elevation and ser

viced each day for a period of seven days . The Malaise traps were constructed to the speci

fications of the Townes design (Townes and made with a fine-meshed netting (grid

size mm), with black walls and a white roof. Fifty samples, each sample comprising
'

20

net sweeps (each sweep encompassing an arc of i.e .
,
1000 sweeps , were carried out

at each elevation. The collection of these sampleswas Spaced over aperiod Of seven days at
each elevation . Each sweepwas conducted in previously unsampledvegetation. The sweep
net used for samplingwas based on the des ign ofNoyes with anopening area ofca .

1300 cm
2

,
and a collecting bag constructed from fine-meshed netting with a grid. size of

mm . Sampling effort is portrayed in Tab le 1 .

TABL E 1 . Sampling effort for ichneum onidwasps across elevation onMontsDoudou (24 February
to 2 1 March

Identification and analyses

Specimens were identified to subfam ily and to genus and in a fewcases to species
level . The majority of the specimens, however, were only sorted to morpho

-species . Com

parative species richness of the Ichneumonidae across elevation and between sampling
methodswas assessed by plotting smoothed

,
species-accumulation curves , also known as

rarefaction curves (Gotelli and Colwell using the program Estimates (Colwell
An estimate of ichneumonid species richness present at the sampleddocalities , using

the methods that were deployed during the survey and within the
‘

particularsampled sea

son,was interpreted from the results of the abundance-based coverage estirnator and inci
dence—based coverage estimator options within the program Estimates.These estimators

function on
'

the principle that all the useful information about undiscovered classes
lies in the rarer discovered classes (Chazdon et al . and hence the abundance-based
coverage estimator extrapolates estimates based on species with fewer than ten specimens
in a sample and the incidence-based coverage estimator extrapolates estimates based on

species that are present in ten or fewer sampling units (Colwell Estimateswas also
used to compute the Shannon diversity index, which is based on the proportional abun
dance Of species and comb ines richness with evenness howequally abundant the Spe
cies are) Specimens resulting from all the deployed collection methods

were included in the analyses . The collected material is deposited in the South Afri canMu

seum
, Cape Town. Representative Specimens will be returned to L ibreville ,

(

Gabon.
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RESUL TS

Two hundred and thirty-three specimens representing 1 12 species were collected on

Monts Doudou . Forty-five of the 50 sampled genera were newrecords forGabon . Thirteen
subfam ilies were represented in the collected material

, only six of which had previously
been recorded from Gabon . Table 2 l ists the sampled species and their abundance at each of
the sampled elevations . The smoothed

,
species-accumulation curves for total observed

ichneumonid richness showed no indication of reaching an asymptote , when either plotted
against sampling effort or against abundance (Figs . 1 and Species richness estimates in

dicated that between 305 (ACE) and 3 12 (ICE) species Should be expected on Monts

Doudou us ing the same sampling methods during the same season (Fig . From an abun

dance
’

perspective the ichneumonids comprised of the ca . 3650 hymenopteran speci
mens (excluding ants and reared fig wasps) that were sampled onMonts Doudou .

In terms of overall sampling effort, the m id-elevation site produced the highest Species
richness and abundance, followed by the high elevation site and lastly the lowelevation Site

(Table 3 , Fig. Conversely, by plotting cumulative species against abundance rather than

against sampling effort
,
and by assessing the shape (species return per individuals cap

tured) of the smoothed, species-accumulation curve
,
a different pattern emerged . This ap

proach indicated that, with increased sampling, the peak ofMonts Doudou,
followed by the

mid-and lowelevation sites , would be the most species rich of the three sampled sites , and
was also the most diverse (richness in relation to abundance) site of the survey (Fig.

N one of the smoothed, species-accumulation curves for the three sampled elevations on

Monts Doudou approach an asymptote (Figs . 3 and Estimates of species richness ex

pected at these three elevations indicate an expected doubl ing to tripling of Species richness

(Table 3 , Figs . 5 and

Species turnoverwas high between elevations (Fig. Eighty-two percent of the sam
pled species were unique to an elevation,

with only 6% shared across all three elevations

and between and 6% of total species richness shared between any two elevations (Fig.

Strict complementarity across elevation,
where species that are shared across all three

elevations are included in the Shared tally between any two elevations still Showed a low
complementarity between elevations , with between 8% and of the total sampled Spe

cies richness shared between any two given elevations (Table The Morisita—Hom index

of Sim ilarity depicted that lowand high elevationwas more Sim ilar thanm id-and high ele

vation or lowand mid-elevation (Table
O f the fourmethods deployed to collect ichneumonid wasps , sweepingwas the most

efficient in terms of procured Species richness and abundance ,
followed by Malaise trap

ping; yellow pan trappingwas extremely inefficient, andwas superseded by hand collect
ing (Table Smoothed, spec ies-accumulation curves showed that sweepingwas the most
efficientmethod in procuring species per sampl ing effort followed by hand collecting, Mal

aise trapping and lastly yellow pan trapping (Fig. Conversely, plotting cumulative Spe

ciesa gainst abundance showed that all four methods were Sim ilarly efficient in returning
Species per number of specimens captured (Fig. Malaise trapping and hand collecting
sl ightly superseded sweeping and yellow pan trapping. Species richness estimators indi

cated that the deployed sampl ing methods procured between 19 and 3 8 of expected spe

cies richness (Table 5, Figs . 10 and
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TABL E 2 . l chneumonids sampled onMonts Doudou and theirpresence and

Cremastinae

sp. 2
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TABL E 2 . continued .

Mesochorinae

Ophioninae

Orthocentrinae

Pimplinae

Tersilochinae

Species complementarity between different methodswas low. Malaise trapping
sweeping had the highest species overlap ,

although thiswas still only 1 1% of the total s

pled species richness and hence none of the methods made any other method redunc
'

(Table 6 , Fig.

An ichneumonid species richness comparison with studies conducted elsewhere in
tropics and at increased latitude in the northern and southern hem isphere temperate regi
is portrayed in Table 7 .
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D ISTRIBUTION AND B IO L OGY OF ICHNEUMON IDAE FROMMONTS DOUDOU

Subfam ily Acaenitinae:Tribe Acaenitini

Paraco llyria Cameron

A Single species ofP aracollyriawas collected at the top (660 m) OfMonts Doudou.

N ine Species have been described from the Afrotropical region,
two ofwhich, P .fenes tra ta

Kriechbaumer and P . terebra tor Szépligeti, are known from Gabon (Townes and Townes
1973 ; Yu Paracollyria is confined to the Afrotropical region where Species have
also been recorded from Sierra Leone, Democratic Republic of the Congo (Zaire) , Zimba
bwe, and South Africa (Yu B iology of the genus is unknown,

although hosts of

otherAcaenitini are wood-boring Coleoptera (Townes

Phorotrophus Saussure

Two Species of this genus were collected on Monts Doudou, one from the peak

(660 m) and the other from m id-elevation (350 m) . Thirty-three described Species of this

Afrotropical genus are known from the region,
none ofwhich have been recorded from Ga

bon (Townes and Townes 1973 ; Yu The b iology of Phorotrophus species is un

known .

Subfam ilyAnomalinae:Tribe Gravenhorstiini

Bimentum Townes
A Single Species of Bimentum was collected at lowelevation ( 110 m) on Monts

Doudou. This monotypical Afrotropical genus is only known from Sierra Leone (Yu

Biology is unknown .

Subfam ily Banchinae:Tribe Glyptini

Ap ophua Morley

A single specieswas trapped at the peak (660 m) ofMonts Doudou. Ap ophua is a large

genus present in the N earctic, Palaearctic, Oriental , Australian and Afrotropical regions ;
thirteen species are known from the Afrotropical region,

none ofwhich have been recorded

from Gabon (Townes and Townes 1973 ; Yu Members of the tribe Glyptini are

parasitoids of lepidopteran larvae living in concealed situations , such as leafrolls , cases , or

tunnels in plant stem s .

Tribe Atrophini

Sp ilop imp la Cameron
A single species of this genuswas trapped on top (660 m) ofMonts Doudou . Twenty

described species are present in this Afrotropical genus , none ofwhich have been recorded

from Gabon (Townes and Townes 1973 ; Yu Members of the tribe Atrophini are

parasitoids of lepidopteran larva .
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FIGURE 1 . Observed and estimated cumulative ichneumonid speciesrichness plotted against sampling effort on
Monts Doudou. ACE Abundance based coverage estimator. ICE Incidence based coverage estimator.

Individuals

FIGURE 2 . Observed and estimated cumulative ichneumonid species richness plotted against abundance onMonts

Doudou. ACE Abundance based coverage estimator. ICE Incidence based coverage estimator.
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Subfam ily B
-

rachycyrtinae

Genus undet.

A Single femalewas swept near the top ofMonts Doudou (600 m) . This does not fit

any of the described world genera of this subfam ily. The only genus recorded from the

AfrotrOpical region is Brachycyrtus Kriechbaumer (Townes and Townes

Subfam ily Campopleginae

Camp op lex Gravenhorst

A single species of Camp op lexwas collected at lowelevation ( 110 m) . This is a cos
mopolitan genus with two Species recorded from the Afrotropical region (South Africa)
(Townes and Townes 1973 ; Yu Camp op lex species attack lepidopteran larvae .

Cas inaria Holmgren

Two Species of this genus were collected on Monts DOudou
,
one at

.

lowelevation
( 1 10 m) and the other at m id m) . Cas inaria is cosmopolitan,

with two de
scribed species present in the Afrotropical region,

neither recorded from Gabon\ (TowneS
and Townes 1973 ; Yu Species of Cas inaria are parasito ids of lepidopteran larvae .

Charo'

p s Holmgren

A Single Species of this genuswas collected at low( 1 10 m) and mid-elevation (350m) .
Charop s is a cosmopolitan genus centered in the troprcs with 1 1 species recorded frOm the
Afrotropical region, none Ofwhich are known from Gabon (Townes and Townes 1973 ; Yu

Charop s species are parasitoids of lepidopteran larvae .

Chriodes Foerster

A Single species of Chribdeswas trapped at lowelevation ( 110 m) . Three Species
'

of

this O ldWorld tropical genus are known from the Afrotropical region, none ofwhich have
been recorded from Gabon (Townes and Townes 1973 ; Yu B iology of the species is
unknown.

Hyp osoter Foerster

One species of this genuswas collected at both low( 1 10 m) and high (660 m) eleva
tion. Hyp osoter is a cosmopol itan genus with three described Species present in the

AfrotrOpical region,
none of which have yet been recorded from GabOn (Townes and

Townes 1973 ; Yu Species ofHyp osoter are parasitoids of lepidopteran larva.

Klutiana Betram

A s ingle specieswas Swept at lowelevation ( 1 10 m) . A single species of this O ld
World tropical genus is known from the Afrotropical region (Kenya) (Townes and Townes
1973 ; Yu Host relationships ol utiana species are unknown.

O les icamp e Foerster

A Species of this genus was trapped on the peak (660 m) of Monts Doudou.

Oles icamp e is a predom inantly Holarctic genus with representatives in the Oriental and
Afrotropical regions ; no species have yet been described from the Afrotropical region
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Samples

FIGURE 3 . Observed spatial Species richness patterns , plotted as cumulative species richness against sampling ef

fort, of Ichneumonidae onMonts Doudou as determined by elevation.

Individuals

FIGURE 4 . Observed spatial Species richness patterns , plotted as cumulative species richness against individuals , of

Ichneumonidae onMonts Doudou as determined by elevation.
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Samples

FIGURE 5 . Incidence based coverage species richness estimates (ICE) ofthe Ichneumonidae forthe three Sampled
elevations onMonts Doudou.

Samples

FIGURE 6 .Abundance based coverage species richness estimates (ACE) ofthe Ichneum onidae for the three sam

pled elevations onMonts Doudou.

200



https://www.forgottenbooks.com/join


SIMON VAN NOORT

Samples

FIGURE 8 . Observed hymenopteran species richness patterns between the different samplingmethodsdeplo
Monts Doudou perunit sampling effort .

FIGURE 9 . Observed hymenopteran species richness patterns between the different samplingmethods depl

Monts Doudou per sampled specimens .
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Samples

FIGURE 10 . Incidence based coverage species richness estimates (ICE) for the differentmethods deployed to sam

ple ichneumonids onMonts Doudou.

Samples

FIGURE 1 1 . Abundance based coverage species richness estimates (ACE) for the different methods deployed to

sample ichneumonids onMonts Doudou .
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Subfam ily Cryptinae:Tribe Cryptini

Ateleute Foerster
A Single species ofAteleutewas collected at both low( 1 10 m) and high (600-660 m )

elevation. This cosmopolitan genus is centered in the O ld World tropics , with 24 Spec ies

known from the Afrotropical region,
all of these except for one recorded from Madagascar

(Townes and Townes 1973 ; Yu N one are known from Gabon. The only recorded

hosts arePsychidae (Lepidoptera) .

Bozakites Seyrig
Two species of Bozakites were hand collected or swept at lowand m id-elevation .

Seven described species of this Afrotropical genusare known from Madagascar, Tanzania

Guinea, Liberia, and South Africa (Townes and Townes 1973 ; Yu although there

are at least 4 1 Species present in museum collections (Townes Biology is unknown .

Fita ts ia Seyrig
This genuswas represented by twos pecies on Monts Doudou. Four of the five speci

mens were hand collected, the other swept. Fitats ia rs an Afrotropical and O riental genus

with
:
only a single Afrotropical Species described from Madagascar (Townes 1969 ; Yu
B iology is unknown.

cf. Gabunia Kriechbaumer

A single female belonging to a probably undescribed genus that is near to Gabunia

Kriechbaumerwas collected by hand at the -

top ofMonts Doudou (660 m) . The newgenus .

shares characters, in part, with three related described genera:Gabunia Kriechbaumer 1895

(6 Species from central and east Africa, 3 of which have been recorded from Gabon) ,
Anep omias Seyrig 1952 (monotypic , Madagascar) and Schreineria Schreiner 1905 (2 Spe

cies , South Afii ca and Madagascar) (Townes and Townes 1973 ; Yu species of

Schreineria are distributed through the Palaearctic , O riental and Afrotropical .regions and

are parasitoids of coss id, aegeriid and cerambycid larvae that tbore in trees ; biology of

Anep omias and Cabanta (both genera are restricted to the Afrotropical region) is unknown

(Townes but they are also l ikely to attack larvae concealed in wood, a feed-ing be

havior that is characteristic ofrelated genera (Gupta and Gupta

Hoeocryp tus Habermehl

A single specieswas swept at mid-elevation (370 m) . Hoeoéryp tus 1s an Afrotropical
genus , with 7 described species occurring inMadagascar, east and west Africa, with none
known from Gabon (Yu B iology is unknown .

Nematocryp tus Roman

Five species ofNema tocryp tus were collected at the base ofMonts Doudou ( 110 m) .
Eight species have been described from the Afrotropical region,

with a widespread species ,
N . p a llidus Kriechbaum er

,
recorded from Gabon (Townes and Townes 1973 ; Yu

This is a predom inantly Afrotropical genus with an additional two species described from
India; b iology of the genus is unknown (Townes
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Tribe Phygadeuontini:Subtribe Chiroticina

Bodedia Seyrig
This genus was represented by a Single species , swept at m id and high elevation .

Bodediawas known previously only from Madagascar, represented by 13 described spe

cies (Townes and Townes 1973 ; Yu B iology is unknown .

cf. Bodedia Seyrig
A spe

-cies representing an undescribed genus close to Bodediawas swept at loweleva
tion ( 1 10 m) .

Chirotica Foerster

A single Species of this genuswas collected in aMalaise trap at mid-elevation (350 m) .

This cosmopolitan genus is represented by a single Species in the Afrotropical region (Mad~

agascar) (Townes and Townes 1973 ; Yu Species of Chirotica are paras ito ids of

Psychidae (Lepidoptera) .

Handao ia Seyrig
This genuswas represented by two species , collected at lowand m id-elevation respec

tively . Handaoia has a fragmented distribution (South Africa, Tanzania, Madagascar, Phil
Japan,

and Peru) (Townes Only theMadagascan (seven species) and Tanza
nian (one species)

-
species are described (Townes and Townes 1973 ; Yu B iology is

unknown.

L ienella Cameron

L ienellawas represented by five Species , all s ingletons that were mostly swept, except
for one thatwas hand collected . This large , O ld World

,
tropical genus contains 17 de

scribed Afrotropical Species , mostly from Madagascar, but also South Africa and Tanzania
(Townes and Townes 1973 ; Yu B iology is unknown.

cf. Mamelia Seyrig
Three species of a genus close toMamelia were swept or. collected in a Malaise trap .

Mamelia contains a single described species from Madagascar (Townes and Townes 1973 ;
Yu B iology is unknown .

Parap hylax Foerster

Seven species of this large , mostly O ld World
,
tropical genus were collected across all

elevations . Sweeping collected most specimens
,
but Malaise traps and yel low pan traps

also produced material . From an abundance perspective thiswas the most common genus

on Monts Doudou (representing 14% of total abundance) , andwas also one of the more

Species rich genera. Thirty-three species have been described, _

mostly from Madagascar,

but also
'

South Africa, Burundi and Tanzania (Townes and Townes 1973 ; Yu

P araphylax Species are mostly parasitoids of cocoons (such as other ichneumonids and spi

der egg cocoons) ; some species are paras itoids ofPsychidae (Lepidoptera) (Townes

Genus undet .

A single male of an unidentified cryptine genuswas swept at lowelevation .
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Subfam ily Ichneumoninae

Aethiop litop s Heinrich
A female ofAethiop litop s fulva tor (Morley)was collected at m id-elevation (350 m) .

This species is known from Uganda, Kenya, Angola, and Guinea (Heinrich 1968a) .

Aethiop litops is an Afii can genus that occurs from South Ani ca to Guinea
,
and contains

four described species (Townes and Townes 1973 ; Yu B iology is unknown.

Afrolong ichneumon Heinrich
Fourundescribed species ofAfro longichneumon were collected onMonts DOUdou,

all

represented by females . One specieswas swept at 600 m ,
another at 370m ; the third species

was collected in aMalaise trap at 350m and the last in yellow pan traps at 1 10 m . This is an

Afrotropical genus represented by 6 described species , with a generic distribution covering
Madagascar, and east, central and west Africa (Townes and Townes 1973 ; Yu The

genus has not previously been recorded fromGabon. B iology is unknown .

Dep ressopyga Heinrich

A female of an undescribed speciesclose to Depressopyga tanzanica Heinrichwas
swept on the peak ofMonts Doudou (660 m) . Only three Specimens

, each representing a

species of Dep ressopyga ,
are known from Zambia, Tanzania, and Uganda respectively

(Heinrich 1968b ; Yu B iology is unknown .

Foveosculum Heinrich

A female of Foveos culum s tria tiferop s Heinrichwas hand collected at the base of

Monts Doudou ( 1 10 m) . The Species is known only from
“

the female holotype collected in

Equatorial Guinea . Foveos culum is Afrotropical in distribution and is one of the character

istic genera of the region (Heinrich l 967o) , containing 24 described species , none ofwhich
have previously been recorded

‘

from Gabon (Townes and Townes 1973 ; Yu B iology
is unknown .

Gibbos op lites Heinrich

A Single female of Gibbosop lites guineens is Heinrichwas hand collected at ti n peak
ofMonts Doudou (660 m) . The species is known only from the holotype collected In Equa
torial Guinea (Heinrich 1968a; Townes and Townes Gibbosop lites is a tropical Afri
can genus with 3 species recorded from Togo ,

Equatorial Guinea, Democratic Republic of

Congo (Zaire) , and Uganda (Heinrich 1968a; Yu B iology ISunknown
Hemibys tra Heinrich

An undescribed Species of Hemibys tra was swept at m id—elevation (370 m) .
Hemibys tra is an Afrotropical genus with 24 described Species recorded mostly from east

and southern Africa (Townes and Townes 1973 ; Yu This is the first record ofthe ge
nus from Gabon . B iology is unknown.

Hem ibys trop s Heinrich

A female of an undescribed Species ofHemibys trop s , close to H. va lla tus (Morley),
was swept at the base ofMonts Doudou ( 1 10 m) . This is a monotyp ical genus recorded
from South Africa, Tanzania, and Uganda (Townes and Townes 1973 ; Yu B iology
is unknown .
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s enes cens is a widely distributed species in the AfrotrOpical region, but most common in
central and east Africa and has previously been recorded from Gabon (Mvoung,Mt. Sable) ;
a recorded host is Anomis leona Schaus (Lepidoptera; N octuidae) (Gauld and Mitchell

Enicosp ilus exp editus is also a widely distributed species from equatorial Africa to
Yemen and Madagascar, but not yet recorded from Gabon; the Species has been reared

from an unidentified lepidopteran pupa (Gauld and Mitchell There are 152 de

scribed species ofEnicosp ilus in the Afrotropical region, 7 ofwhich have been recorded

from Gabon (Yu

Subfam ily O rthocentrinae

Chilocyrtus Townes
A single species of this genuswas sampled at the peak (660 m) ofMonts Doudou . One

Species has been described from the Afrotropical region (Madagascar) (Townes and

Townes 1973 ; Yu B iology is unknown .

Orthocentrus Gravenhorst

Six species of Orthocentrus were collected on Monts Doudou, of which—four Were

sampled at mid-elevation (3 50 m) , one at low( 1 10 m) and high (660 m) elevation and the

last species across all three elevations . This is a large cosmopol itan genus ,with
'

l 4 de

scribed species known from the Afrotropical region,none of which have been recorded

from Gabon (Townes and Townes 1973 ; Yu There are very fewrearing records, but

the Mycetophil idae and Sc iaridae (Diptera) have been recorded as hosts .

Subfam ily Pimplinae:Tribe Pimplini

Xanthop imp la Saussure

Three species of Xanthop imp la were recorded from Monts Doudou
,
two from

mid-elevation (350 m) and one from both low( 1 10 m) and high (600 m) elevation .

Forty-three Species have been described from the Afrotropical re
'

gion,
three ofwhich have

been recorded from Gabon: X. occidentalis Krieger, X. octonota ta Krieger, and X.

ogovens is (Dalla Torre) (Townes and Townes 1973 ; Yu This cosmopolitan-

‘

genus is

centered in the O ldWorld tropics ; b iology of the genus is unknown.

Subfam ily Tersilochinae

D iapars is Foerster

Eight species ofD iap ars is were collected, four at mid-elevation (350 m) , one each at

lowand high elevation
,
one at m id-and high elevation and one across all three elevations .

This is a large genus that has an almost worldwide distribution with the exception of the

N eotropical and Australian regions . D iapars is is centered in the Afrotropical region,
but

only two of the many species have been described from there (Townes and Townes 1973 ;
Yu Species of D iapars is are paras itoids of coleopteran larvae, particularly
Curculionidae .

Sa throp terus Foerster

A single species of this genuswas collected at m id and high elevation. This is a

monotyp ical genus with the Single , widespread, O ld World species recorded from South
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Africa in the Afrotropical region (Townes and Townes 1973
,
Yu B iology is un

known.

Subfam ily undet .

A Single male that could not be placed at subfam ily levelwas collected in a Malaise
trap on the peakOfMonts Doudou .

D ISCUSSION

In the context ofglobal ichneumonid Species richness and abundance, based on the ob
served species richness during this survey,

the Ichneumonidae is fairly depauperate on

Monts Doudou (Table There is a dramatic disparity in richness compared with surveys
conducted in the N orthernHem isphere temperate regions (Owen and Owen 1974 ; Owen et

al . 198 1 ; Sawoniewicz 1979 , and in the Indo-Australasian tropics (Noyes 1989b) . In
an Afrotropical context, Monts Doudou is richer than two southern temperate localities in
Africa (van N oort et al . 2000 , van N oort and Fisher in and with increased sampl ing
effort would probably approach or supersede the species richness recorded from the other

three tropical African localities (Uganda, Sierra Leone and Tanzania) that have been far
more comprehensively surveyed for Ichneumonidae (Owen and Owen 1974 ; van N oort in

The Gabon inventory was a short-term survey and the shape Of the spe

cies-accumulation curve and the species richness estimators illustrated that the

Ichneumonidae had not been sampled sufficiently. The sampling effort of a summ ed total
of only three Malaise trap months at three sites on Monts Doudou is clearly inadequate in
assessing species richness of the ichneumonid fauna at this locality. Ichneumonid taxa can
be rare and localised in distribution

,
as exemplified by two Costa Rican genera:1473 Mal

aise trap months collected only 106 specimens representing six species of Cryp tophion

Viereck,
the majority of the specimens being collected at a fewof the many sites sampled

in Costa Rica (Gauld and Janzen 1994) and 15 years ofMalaise trapping produced only 4

specimens ofArotes pammae Gauld (Gaston et al . The thousand sweeps conducted .

at each elevation during this survey were expected to be sufficient? to sample the

ichneumonid fauna associated with the forest undergrowth and lowcanopy using this

method . In a sweep survey offoliage inhabiting beetles and bugs in Costa Rica, 800 sweeps
were usually sufficient to produce a levelling off of the species-accumulation curves

(Janzen l 973a) . However, in this study the accumulation curve for sweep samplingwas
still steadily rising, both as a function of samples and individuals , indicating that a thousand

sweeps were inadequate in sampl ing ichneumonids in this hab itat. The collecting methods

that were deployed on Monts Doudou restricted sampl ing to the forest undergrt and

lowforest canopythatwas accessible in clearings and along paths . Hence
,
the forest can

opy at a height of 40-50m (Sosef, this volume)was not sampled . The proportion of the

ichneumonid faunal assemblage that resides in the canopy in Afrotropical rain forest habi

tats is simply not known, but it is l ikely that the use of tree canopy fogging, orm isting with

a knockdown pyrethroid insecticide , to sample this component of the forest would increase

the species richness total forMonts Doudou . The forest canopy has been Shown to harbor a

high diversity ofvascular epiphytes and arthropods (Wolda 1979 ; Erwin 1982 ; Stork 199 1 ;
N adkam i and Basset and colleagues (200 1) Showed that density and abundance of

many arthropod taxawas higher in the canopy than in the understory. However, Gauld and

Gaston ( 1995) suggest that, based on species emanating from lim ited samples taken from

the forest canopy in comparison to species assemblages from extensiveMalaise trapping at
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ground level during the INBio program in Costa Rica, there is not a large unsampled

hymenopteran canopy fauna. Whether or not the canopy faunawas under sampled in this
survey, a baseline inventory assessment ofa local ichneumonid

/

faunal assemblage has been

provided for a country that has been extremely poorly surveyed forHymenoptera. Only 25

ichneumonid species in 14 genera were previously recorded from Gabon (Yu The

survey ofMonts Doudou added a further 45 genera to the ichneumonid checklist for Ga
bon . Given the poor taxonom ic resources for identifying ichneumonids, itwas generally
not feasible to identify the collected Specimens to Species level . The Ichneumonidae is one

of the most Species rich fam ilies of all organism s , but with only an estimated ofmore

than Species in the Afrotropical region known to science
,
existing species level

identification keys are largely useless . For many taxa identification keys do not exist or

where they do they are outdated and poorly backedtip with pertinent illustrations . For this

reason the exam ination of type s pecimens is necessary for rel iable identity.

’

Due to
'

the lo

gistic constraints the majority of species were only sorted to mort
-species , with the re

sult that it is difficult to predict the number of undescribed species that were collected or

the number ofnewSpecies records for the country. Even SO itwas establ ished that a
_

number

ofundescribed species and genera were produced during this
“

survey,
and no doubt them a

jority of sampled species were newrecords forGabon.

As a general rule species richness towards the tropics increases formany
‘

invertebrate
taxa. In contrast, Species richness of the Ichneumonidae 1s fairly constant across latitude .

Three hypotheses , which probably work in conjunction
,
have been forwarded to explain

this apparent anomaly. The resource fragmentation hypothesis maintains that tropical

lepidopteran species may be too rare for utilization by lspecialist parasitoids (Janzenand

Pond 1975; Janzen The predation hypothesis predicts that predation of paras itized

hosts is more severe in the tropics (Rathcke and Price whereas , the nasty-host hy

pothesis is based on the fact that tropical tree species are in general richer in toxié Oom

pounds than temperate species . Caterpillars sequester toxins from their food-plants and

therefore tropical Species are l ikely to be better chem ically -defended against parasitoids

than those in temperate regions (Gauld et al . 1992 ; Gauld and Gaston .The results

emanating from Monts Doudou support the
“

tenet of a relatively depauperate , tropical ,
ichneumonid fauna in '

comparison to the increased tropical diversity ofmany Other inverte

brate taxa
,
including those that are hosts to parasitic ichneumonid wasps .

Assessments Of Species richness parameters can vary, depending on whether these are

interpreted from sample
-based or individual -based rarefaction analyses (Gotelli and

Colwell This is clear from the comparative elevation results presented in this paper

with the shape of the rarefaction curves changing, depending onWhether cumulative Spe

cies are plotted as a function of samples or individuals . A lthough strictly speaking the va
lidity of species richness comparisons depends on the rarefaction curve reaching an asymp

tote
,
this is never achieved in invertebrate sampling (Fisher Hence, it is critical that

appropriate scal ing of the curves is implemented for comparative , species richness assess
ments (Gotelli and Colwell Sample

-based data accounts for natural levels of taxon

patchiness in the samples , but this preferred data set should still be plotted as a function of

the accumulated number of individuals , because of the disparity in the mean number of in

dividuals per sample (Gotelli and Colwell
Different sampl ing methods target different Species, and hence are b iased and

non random (Boulinier et al . and therefore not strictly comparable . However, it is

possible to compare method efficiency in term s of Species return pernumber of individuals
that need to be processed (Longino and Co lwell In this case the rarefaction curve
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corded temperature gradient from 1 10 to 625 m — 20 . 1
O
C daily m inimum average and

— Z4 .9
O

G daily maximum average) is probably not sufficient to affect ichneumonid Spe

cies richness . The high Species turnover across elevat1On is likely to be a function ofunder

sampling. The species—accumulationcurves Show that none of the elevations were suffi

ciently sampled ; with the result that further sampling may increase the number of Shared

species between elevations .
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especes de Ficus qui sont supposées se trouver auMont Doudou devraient présenter envi

ron 200 a350 especes de guepes de figuiers associées .

INTRODUCTION

The relationship between poll inating fig ~

wasps (Chalcido idea, Agaonidae) and their
host fig trees (Ficus , Moraceae) is a classic example of an obligate mutualism ,

where nei

ther partner can reproduce without the other, the wasp providing a pollination service and

the fig tree in turn providing a breeding site for the pollinating wasp
’

s progeny (Gal il 1977 ;
Janzen Besides the poll inator, each fig tree Species has a diverse assemblage of

non-

pollinating fig wasps associated with it . The non-

pollinating wasps are either

phytophagous , gall ing the ovules as do the poll inators , or parasito ids . of the gall formers

(Compton and van Noort 1992 ; West and Herre 1994 ; West et al . 1996 ; Kerdelhué and

Rasplus 1996a, 1996h) . The mutual ism between pollinating fig wasps and fig trees is usu
ally a one-to-one relationship (Ram irez 1970 ; W iebes l 979a; W iebesand Compton 1990 ;
Rasplus 1996) with each fig wasp Species associated with a particular host fig tree species,
ofwhich there are approximately 750 worldwide (Berg There are

,
however, a-

.few
exceptions to this rule . A number ofcases have been documented where two poll in\ator Spe
cies are associated with a Single host species (Compton et al . 1991 ; Michaloud et al . 1985;
Michaloud et al . 1996 ; Berg andWiebes Non-

poll inating wasps appear to be almost
as host- specific as the pollinators (Ulenberg 1985 , van Noort l 994c) .

In contrast to Boucek
’

s ( 1988) classification,
inwhich fig waspswere united underthe

Single fam ily Agaonidae , recentmolecular investigationshave Shown that theAgaonidae 1S

paraphyletic . Three of the constituent subfamilies of non-

pollinating fig wasps

(Sycoecinae , O titesellinae, and Sycoryctinae) were reassigned to the Pteromal idae, leaving
the pollinating fig wasps in the Agaonidae (Rasplus et al . The true taxonomic

f
affini

ties of the Syc0phaginae and Epichrysomallinae remain undecided
, but they do not belong

in the Agaonidae . In addition
,
there are representatives of the Eurytom idae and Ofinyridae

that are also associated with figs in Africa.

Fig wasps are circumtropical in distri bution,
with about 230 described Species ofan es

timated 700— 1000 Spec ies in the Afrotropical region (van Noort and Rasplus 1997 ; van
N oort unpubl ished) . Fig wasps are exclus ively associated with figs and Since Ficur species
richness is centered inthe tropics , Gabon has a rich representation of Species , with a total of
47 fig tree Species recorded from , or predicted to ,

occur in the country (Berg et al . 1984) .
This high diversity IS in line with other tropical Afri can countries:Cameroon (58 Species)
(Berg et al . Tanzania Kenya (34) and Uganda (43 ) (Berg and Bijman

Given the pan-tropical distribution ofFicus
,
it is predictable that temperate countri es such

as South Afri ca support a lower diversity (22 Species) (Berg
Local Ficus spec ies richness is extremely high in Gabon . In the LopeReserve in cen

tral Gabon
, which l ies approximately 250 kmnorthwest ofMonts Doudou,

at least 18 spe

cies ofFicus are present (White and Abem ethy Thirty-four Species have been re

corded from the vicinity ofMakokou in northeastern Gabon (Berg et al . with 28
hem i—epiphyt ic Ficus spec ies recorded around the Institut de Recherches en Ecologie
Tropicale station at M ’

Passa
, Situated 10 km south ofMakokou (Nieder et al . Very

fewassessments of local fig wasp species richness have been conducted in Africa. During
an ecological inventory survey of the fauna and flora occurring inMkomazi Game Reserve
in northeastern Tanzania (Coe et al . an assessment of fig tree and fig wasp species
richness of this sem i-arid east Afri can savanna regionwas carried out (van N oort and
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Compton Eighty-five species of fig wasp, of an expected Species richness of 170 ,
were reared from nine host fig tree species . For comparative purposes , van N oort and
Compton ( 1999) demarcated an area in Kwazulu-N atal (South Africa) thatwas Sim ilar in
size to Mkomazi Game Reserve, where 90 fig wasp Species of a potential 1 17 Spec ies were
recorded from 12 host fig tree Species .

Research 0 11 fig trees and fig wasps in Gabon has centered on ecological and evolu

tionary investigations . These were conducted on Ficus Species and their associated fig
wasp assemblages in the vicinity of the Institut de Recherches en Ecologie Tropicale sta

tion at M
’

Passa, Situated 10 km south ofMakokou in northeastern Gabon (Gautier-Hion
and Michaloud 1989 ; Michaloud 1982 ; 1988 ; Michaloud et al . 1985 ; Michaloud et al .

1996 ; N ieder et al . A number of fig wasp Species have been described from collec

tionse made by Georges Michaloud and others in the vicinity ofMakokou (W iebes 1979b ,

19790 , 1986 , 1988 , 1989 ; Michaloud et al . 1985 ; van N oort l 993a, 1993b ,
1994a, 1994b ,

l 994c) . Prior to the collections made on Monts Doudou only 26 described species of fig
wasp had been recorded from Gabon (Berg andW iebes 1992 ; van Noort , unpublished, see

also web s ite at:

which is simply a function of a lack of collecting fig wasps in the region . Within Gabon all

these species are only known from the vicinity of Makokou and for a number of them

Makokou is the type (and currently only known) locality.

In this paper the sampled Species richness of fig wasps onMonts Doudou is reported

on and a summary of expected Ficus and fig wasp species richness is provided for Gabon

and Monts Doudou . The b iogeographical affinities ofGabon
’

s fig wasps and fig trees are

discussed .

MATERIAL SAND METHODS

Study Site

Monts Doudou is Situated in Province O goové-Maritime in southwestern Gabon and

straddles two reserves: Reserve de la Moukalaba-Dougoua and Réserve des Monts

Doudou . Fig wasps were collected at three local ities: 1O
°
29 .83

'

E ( 1 10 m) ;

10
°
25 . 11

’

E ( 1 10 m) ; 1O
°
23 .67

’

E (660 m) . The habitat is defined as

coastal lowland rain forest (White

Sampling methods

Fig wasps were collected on an opportunistic basis . The majority offig trees that were

located were stranglers in other tree Species , and the fig crops were located in the forest

canopy 30
— 50 m above the ground. Accessing the forest canopy could not be accommO

dated in the logistics of the survey and sampling offig crops relied on locating figs that had

been knocked to the forest floor. Thiswas facil itated by the activities of primates feeding
on ripe figs and by adverse weather conditions . One of the collectionswas made possible
through a severe thunderstorm that knocked many figs to the forest floor. Figs were placed

in a plastic jar with a gauze lid . Fig wasps that emerged were aspirated and preserved in

96% ethanol . After a couple of days the figs were Split Open and any fig wasps remaining
within the fig cavity were extracted and preserved .

Identification and analyses

Specimens were identified to fam ily and subfam ily,
and where possible, to species .

However, the majority of the Species are undescribed and hence were sorted to
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DISCUSSION

220

morpho
-species . Owing to the lim ited num

ber of samples itwas not possible to carry

out species richness analyses or to assess the

effect of elevation on patterns of species
richness . The collected material is depos ited
in the South African Museum

,
Cape Town.

Representative specimens will be returned to
Libreville

, Gabon.

Thirty fig wasp Species , representing 12

genera and seven higher taxa at fam ily or

subfamily level , were reared from three Spe

cies of .fig tree:
‘

Ficus sans ibarica

macrosp erma (Mildbr. and Burret) . C . C .

Berg; Ficus i
'

ouis ii Bout. and Leon; . and

Ficus e las ticoia
’

es De W ild . Thei rg wasp
faunal assemblages reared from

-

these . three

host fig tree Species are l isted in Table
”

1 . The

forty
-seven Ficus Species that occur, or are

predicted to occur, in Gabon, currently have

a predicted]associated figwasp faunal assem
blage of225 Species (Appendix A) .

Species richness

Monts Doudou is only the second local

ity in Gabon that has been sampled for fig
wasps . This survey added a further 28 Spe

cies to the previously recorded total de

scribed species from the vicinity ofMakokou

in northeastern Gabon. Based on this total of

54 species in conjunction with the fig wasp
species richness that has beenrecorded else

where in Africa from those Ficus Species that

occur in Gabon,
at least 225-Species of fig

wasp are predicted to occur in this central

African country (Appendix A) . Seven Ficus
Species that occur, or are predicted to occur,

in Gabon have never had their associated fig
wasp faunas reared, and as such their

pollinators and non-

pollinating fig wasp fau

nas are unknown (Appendix A) . In addition,

the majority of the 47 Ficus Species that oc

cur in Gabon have not had their full assem

blage of fig wasps reared from them any
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abs
'

condita C . C . Berg, F. subsag ittifo lia C . C . Berg, and F. cya this tipula p ringsheimiana

(Braun and K. Shum .) C . C . Berg (Berg et al . The nom inate subspecies of F.

cya this tipula Warberg has a wider distribution from Ivory Coast to Angola, N . Zambia
,

Kenya and Tanzania, but has a different species ofpollinating wasp and a different assem

blage of non-

pol linating wasps , suggesting that these two subspecific taxa are distinct at

species level . A further six Gabon species are restricted to the central African region . Eigh

teen of the Gabon species (plus a further two species that are predicted to occur in Gabon)
are distributed through central andwest Africa. The remaining Gabon species enjoy a more
widespread distribution extending into east and southern Africa. Given this fairly wide

spread distribution of the Ficus species that occur in Gabon and the fact that all three of the

sub—endem ic Gabon Species are lowland forest taxa,\MontS Doudou is unlikely to have any
endem ic Species . From a biogeographical perspectiveMonts Doudou does not have a high

enough altitude to support (sub)montane Ficus Species , and although the mountain has

been postulated to be a Pleistocene refuge based on the presence of a number ofBegonia

Species that occur towards the peak (Sosef the presence ofF. lOuis ii, a lowland for

est Species , on the peak (660 m) ofMonts Doudou suggests that this elevation i s within the

climatic tolerance of widespread lowland Ficus Spec ies . species with distributions con

form ing to Pleistocene refugia, such as Ficus oreodryaa
’

um Mildbr.
,
which is pre dicted to

occur in Gabon and is distributed from Uganda, Rwanda, Burundi to Cameroon, SE N ige

ria and Fernando P0
,
are restricted to montane and submontane forest between

1300— 2500 m (Berg et al . and the only likely locality that this species maybe pres
ent in Gabon is on Mont Cristal . Given the obl igate mutual ism between fig wasps and fig
trees , the above discussion concerning

“

endem ism and Pleistocene refugia will hold for fig
wasps as well . However, this assumption needs to be treated with caution as not all fig

wasp Species are distributed throughout the range of their host fig tree Species (Comp
ton et

al .

B iogeographical affinities ofMontS
‘

Doudou fig wasps could only be ascertained for

the four described Species that were collected . Courtella arma ta ,
the pollinator Of

‘

Ficus

sans ibarica
,
has been reared from both subspecies of this host, the nom inate subspecies and

F. sans ibarica macrosp erma , in Ivory Coast, Nigeria, Cameroon
‘

,
Zambia

,
Zimbabwe and

South Africa (W iebes 1986 ; Berg and W iebes 1992 ; van N oort, is the first

published record of this Species from Gabon. Ficus sans ibarica is a widespread
Afrotropical Species distributed from eastern South Africa and northern Angola north to

Kenya and Uganda and west to Guinea—B issau (Berg andW iebes and the pollinator

would be expected to exhibit the same distributional pattern . Seres armip es , a

non—

pollinating sycoecine fig wasp reared from F. s . macrosp ermab nMonts Doudou,
was

described from specimens reared from Ficus ova ta, which is pollinated by Courtella

hamifera Kieffer, and has been recorded from Ivory Coast, Cameroon and Uganda associ
ated with Ficus ovata . Seres armip es has previously been recorded from Ficus sans ibarica
macrosp erma in Ivory Coast and Zambia (van N oort l 993a) , but this is the first record of

this species from Gabon. Paragaonjosephi, the pollinator ofFicus louis ii, is only known
from Gabon having been described from Specimens reared from F. louis ii at Makokou

(Wiebes However
,
the Species is likely to be more widespread as F. louis ii is a cen

tral and west African species recorded from Democratic Republic of the Congo , Gabon,
Cameroon and Guinea (Berg andW iebes DNA has been successfully extracted from
the samples ofParagaonjosephiW iebes collected onMonts Doudou as part of an investi

gation into the phylogeny and evolution of fig
-

pollinating wasps at generic level (J . M .

Cook, V . Bull
,
and C . Lopez Vaamonde in prep ) . The Crossogas ter species thatwas reared
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from this fig tree is undescribed . This sycoecine genuswas recently revised (van N oort
1994a) and the species associated with F. louis ii is distinct from the 16 described

Crossogas ter species . Elisabethie lla articulata
,
the pollinator ofF. elas ticoia

’

es , has previ
ously been reared from this host species in Gabon (Makokou) (W iebes and has also

been collected in a Berlese trap (Equatorial Guinea) and at light (Ivory Coast) (Berg and

W iebes Ficus e las ticoides is a lowland rain forest species distributed from Angola
to Cameroon and is also present in Ivory Coast (Berg andW iebes The remainder of
the fig wasps that were reared from the 3 sampled fig tree species are l ikely to be undes
cribed species , but this is difficult to ascertain without the revision of the groups in question
having been completed (van Noort, in prep ) .

In summary, the sampling of fig wasps during the survey ofMonts Doudouwas done
on an

’

opportunistic bas is . Consequently,
it is l ikely that many further Species ofFicus still

wait to be recorded, each W ith its own host- specific fig wasp fauna. In addition
,
the fig

wasp species richness recorded from the three sampled fig tree Species onMonts Doudou is

currently an under-representation, given the l im ited sampling effort. For both these rea

sons , the results are a gross underestimation of fig wasp Species richness in this locality
Nevertheless , indications are that Gabon supports a rich Ficus and fig wasp fauna, a factor

that will l ikely hold forMonts Doudou as well .
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APPEND IX A

Checkl ist of fig tree species recorded from Gabon or predicted to occur there (after

Berg et al . 1984 ; nomenclature updated) , and including a list ofthe predicted associated fig
wasp fauna for each Ficus species based on collections made elsewhere in Afri ca. The fig

wasp species that have been recorded (both previously and during this survey) from Gabon

are indicated in bold text. Hab itat associations offig tree Species are afterBerg andW iebes
Distributions of the fig tree Species are summarised as Southern Africa (S) ; East

Africa (E) ; Central Africa (C) and West Africa (W) .

FICUS OFGABON

SYCID]UM (subgenus)
SYCID]UM (section)
1 . F. exasp erara Vahl (S, E,

C
,
W AFRICA) Forest up to 1800 m

Krou
’
ibia ges troi afrum (W iebes)

Sycos cap teria
’

ea longip a lp us (Joseph)
Philotryp es is quadrisetosa (Westwood)
Sycoryctes sp .
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2a .

'

F. asp erifolia Miq. (E,
C

,
W AFRICA) Wet and dry forest along streams

Kradibia ges troi afrum (W iebes)

2b . F. asp erifolia Miq . variety urceo laris )
Kradibia hilliW iebes

SYCOMORUS (subgenus)
3 . F. mucuso Ficalho (E,

C
,
W AFRICA) Forest

Cera tos o len arabicus Mayr

Cera tos olen ga liliWiebes

Ap ocryp ta cryp ta Ulenberg
Ap ocryp tophagus Sp A
Ap ocryp tophagus sp . B

4 . F. sur Porsk. (S,
E

,
C

, W AFRICA) Woodland forest

Ceratoso len s ilves trianus Grandi

Cera tos olenflabe lla tus Grandi

Sycophaga cyclos tigma Wiebes

Sycophaga s ilves trii Grandi

Ap ocryp tophagus sp . A
Ap ocryp tophagus sp . B

Ap ocryp tophagus Sp . C
Ap ocryp tophagus Sp . D

Ap ocryp ta guineens is Grandi

Ap ocryp ta sp . B

Sycoscap ter nigrum Risbec

Sycos cap ter Sp . B

Watshamiella sp . A
Wa tshamiella Sp . B

Wa tshamiella sp . C
Camaro thorax sp .

Sycophila sp .

Acophila Sp .

5 . F. vogeliana (Miq .) Miq . (E,
C

,
W AFRICA) Riverine and swamp forest

Ceratoso len acuta tus Grandi
Sycophaga sp .

Ap ocryp tophagus Sp . A
Ap ocryp tophagus sp . B

Ap ocr
'

yp ta Sp .

Watshamiella Sp .

PHARMACOSYCEA (subgenus)
OREOSYCE

'

A (section)
6 . F. variifolia Warb . (E,

C
,
W AFRICA) Wet and dry forest up to 1300 m

Dolichorisflabellata W iebes

7 . F. a
’

icranos tyla Mildbr. (E,
C

,
W AFRICA) Savanna woodland up to 1500 m
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O tites ella Sp .

Wa tshamiella Sp A
Watshamiella sp . B

Camaro thorax sp .

CHLAMYDODORAE (subsection)
13 . F. ca lyp tra ta Vahl F. ma llotoides ) (C W AFRICA) Forest up to 700 m

EliSabethiella p ectina ta (Joseph)

14 . F. amaa
’

iens is De Wild (E,
C AFRICA) (Predicted to occur in Gabon) Woodland up to

2 100 m

15 . F. cra teros toma Mildbr. and Burret (S, E, C , W AFRICA) Forest up to 2 100 m
Alfonsiella m icha loudiW iches

Philocaenus liodontus (W ieb es)
Philocaenus insolitus van Noort

Sycoryctes Sp .

O titese lla Sp .

F. lingua lingua De Wild . and T . Durand (E C ,
W AFRICA) Forest up to 1200 m

Alfonsiella michaloudiW iebes
Philocaenus liodontus (W iebes)

F. na ta lens is lep rieurii (Miq .) C . C . Berg (C , W AFRICA) Forest, woodland up
1200 m

Alfons iellafimbriata W aterston

Philocaenus liodontus (W iebes)

F. thonning ii B l . (S,
E

,
C

, W AFRICA) Wet and dry forest up to 2000 m

Elisabe thie lla s tuckenbergi Grandi
Alfons ie lla brongersma iW iebes
Alfons iella longis cap a Joseph
Philocaenus barbarus (Grandi)
Crossogas ter odorous W iebes

Philotryp es is parca W iebes

Sycoscap ter cornutus Wiebes

Sycoryctes remus W iebes

Sycoryctes hirtus Wiebes

Wa tshamiella a la ta W iebes

Wa tshamiella sp . A
Wa tshamiella Sp . B

O tites e lla ts amviWiebes

O tites e lla sp . B

Camarothorax brevimucro Boucek

Camarothorax equico llis Bouéek

Camarothorax longimucro Boucek

Sycotetra serricornis Boucek

Eury tomaficusga llae Bouéek
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Ficomila curtivena Bouéek

Ficomila gambiens is (Risbec)
Syceurytomaficus Boucek
Sycophilaflaviclava Bouéek
Sycophila kes traneura (Masi)
Sycophila modes ta Boucek

Sycophila nas o Bouéek

Sycophila p unctum Boucek

Sycophila sess ilis Boucek

Ormyrusflavip es Bouéek
Ormyrus subconicus Bouéek

Ormyruswa tshami Bouéek

19 . F. kamerunens is Mildbr. and Burret (C , W AFRICA) Forest at lowaltitudes
Alfonsiel lafimbriata W aterston

Philocaenus liodontus (W iebes)

CRASSICOSTAE (subsection)
20 . F. e las ticoia

’

es De Wild . (C ,
W AFRICA) Forest altitudes

Elisabethiella
‘

articulata (J oseph)
O titesella sp. A

Philosycus sp .

Sycoryctes Sp . A

Sycoryctes Sp . B

Watshamiella Sp .

Camarothorax Sp .

2 1 . F. burretiana Hutch . (C AFRICA) Forest at lowaltitudes

E lisabethiella longiscap a W iches

22 . F. oreoa
’

ryadum Mildbr. (C , W AFRICA) (Predicted to occur in Gabon) (Sub)montane
forest 1300— 2500 m

23 . F. p s eudomangifera Hutch. (C , W AFRICA) Forest up to 1200 m
N igeriella letouzeyiW ieb es

F. adolfi—fria
’

erici Mildbr. (C ,
W AFRICA) Forest at lowaltitudes

F. louis ii Boutique and J . L eonard (C ,
W AFRICA) Forest at lowaltitudes

ParagaonjosephiW iebes
Crossogas ter Sp .

O titesella sp . A

O titesella Sp . B

Sycoryctes sp . A

Sycoryctes sp . B

Camarothorax Sp. A

Camorothorax Sp . B

Sycophila sp.
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Ormyrus Sp .

26 . F. leonens is Hutch. (C , W AFRICA) (Predicted to occur in Gabon) Forest

GYATHISTIPULAE (subsection)
27 . F. conraui Warb . (C

‘

, W AFRICA) Forest
Agaon kiellana

’

iW iebes

28 . F. tesse la ta Warb . (C ,

-W AFRICA) Forest, often riverine
, up to 1900 m

Agaon ta iens e W iebes

Sycoecus bergi vanN oort

29a. F. ardis ioides ardis ioia
’

es Warb . (C AFRICA) (Predicted to Occur in Gabon) Forest at
lowaltitudes

29b . F. ardis ioia
’
es camp toneura (Mildbr.) C . C . Berg (C,

W AFRICA) Forest at low
altitudes

Agaon megalop onWiebes

Philotryp es is sp .

30 . F. p reuss ii Warb . (C , W AFRICA) Forest up to 1200 m
Agaon Sp .

3 1 . F. abscondita C . C . Berg (C AFRICA) Forest at lowaltitudes
Agaon Sp .

32a . F. cya this tip ula cyathis tipula Warb . (E,
C

,
W AFRICA) Forest, Often riverine up to

1800 m

Agaonfasciatum W aterston

Sycoecus thaumas tocnema Waterston

32b . F. cya this tipula p ringsheimiana (Braun and K. Shum .) C . C . Berg (CAFRICA) Forest
at lowaltitudes

“7

Agaon kiellandiW iches

Sycoecus oculabulbus van N oort

Sycoryctes sp .

3 3 . F. cyathisupuloia
’
es De W ild . (C W AFRICA) Forest at lowaltitud

“

es

Agaon obtusum Wiebes

Sycoecuswiebes i van Noort
Wa tshamiella Sp . A
Wa tshamiella Sp . B

Watshamiella Sp . C
Philotryp es is Sp .

34 . F. dens is tip ulata De Wild . (C AFRICA) Forest up to 1250 m
Agaon kiel landiW iebes

35 . F. subcos ta ta De Wild . (C AFRICA) Forest at lowaltitudes
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Seres s o lweziens is van Noort
O titesella Sp .

Sycoryctes sp . A

Sycoryctes Sp. B

Sycoryctes Sp. C

Sycoscap teridea Sp .

Sycoscap ter Sp .

Watsham iella sp . A

Watshamiella Sp . B

Camarothorax sp .

Sycophila Sp . A

Sycophila Sp. B

Sycophila sp . C

F. dryep ona
’
tiana De Wild . (C AFRICA) Forest at lowaltitudes"

Courtel la sylviae W iches

F. umbella ta Vahl (C , W AFRICA) Forest and woodland at lowaltitudes
Courte lla medleri (W iebes)

F.

'

bubu Warb . (S, E, C , W AFRICA) Forest and woodland up to 1200 m

Courtella michaloudi (W iebes)
Sereswardi van N oort
Sycoryctes sp . A
Sycoryctes Sp . B

Sycoryctes Sp . C
Sycoryctes Sp . D

Sycoryc tes Sp . E

Sycoryctes Sp . F

Sycos cap ter Sp .

Sycoscap teria
’
ea

‘

sp .

Philotryp es is Sp .

Watshamiella
m

Sp . A
Wa tshamie lla Sp . B

O titese lla sp .

Philosycus Sp .

Camarothorax Sp . A
Camarothorax Sp . B

Camarothorax sp . C
Camarothorax Sp . D

nr. Camarothorax sp .

Ficomila Sp .

Sycophila sp . A
Sycophila Sp . B

Sycophila Sp . C
Sycophila Sp . D

SyCOphila sp . E

Sycophila sp . F
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FL ova ta Vahl (S, E, C , W AFRICA) Forest, riverine woodland up 100 m

Courtella hamifera Kieffer
Seres armip es Waterston

Seres solweziens is van N oort
Crossogas ter ovata van N oort

Sycoryctes Sp . A
Sycoryctes Sp . B

Wa tshamie lla sp .

Philotryp es is africana Grandi
Philotryp es is Sp . B

Philosycus mons truosus (Grandi)
O titesella sp .
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O n the Scorpions ofGabon and Neighboring Countries,
with a Reassessm ent of the Synonym s Attributed to

Babycurus buettneri Karsch and a Redescription of

Babycurus melanicus Kovaiik

Lorenzo Prendini
D ivis ion of Invertebrate Zoology, AmericanMuseum ofNatura lHis tory

Centra l P ark Wes t a t 79lnSt.
NewYork, NY 10024-5192
ema il: lorenzo@amnh.org

Results are presented from a study of recently collected scorpions from Gabon. The

material is classified into three famil ies and five species:Babycurus buettneri Karsch,
1886 ; Babycurus melanicus Kovai l

’

k, 2000 ; Op is thacanthus africanus Simon, 1876 ;
Op is thacanthus Iecom tei (L ucas, Pandinus dictator (Pocock, The taxo

nom ic validity of synonym s attributed to B. buettneri is reassessed by exam ination of

the type material . Babycurus kirki (Pocock, 1890) is synonymizedwi th B. buettneri.

Babycurus johnstonii Pocock, 1896 and Babycurus neg lectus Kraepelin, 1896 are re

moved from synonymywith B. buettneri and B . kirki, respectively. The validity of

Babycurus centrurimorphus Karsch, 1886 and Babycurus p ictus Pocock, 1896, as dis

tinct from each other and from B . buettneri, is upheld. Babycurus melanions , newly re
corded from Gabon and previously known only from the holotype, is redescribed on

the basis of four newspecim ens. A key to the identification of theW est African Species

ofBabycurus is provided , and their distributions mapped . Additional records for O .

africanus , 0 . lecomtei, P . dictator, Pandinus imp erator (C . L . Koch, 1841) and

Boudinas gambiens is Pocock, 1899 are provided from a study of previously undeter

m ined museum material, and the distributions of these species are mapped . Babycurus

buettneri and 0 . africanus are newly recorded from the Central African Repub lic, P .

dictator is newly recorded from Gabon, and 0 . lecomtei is newly recorded from Bioko

I sland (Equatorial Guinea) .

Ce travail présente les résultats d
’

une étude sur des scorpions récemment récoltés au

Gabon. L es Specimens sont rapportés a 5 especes représentant 3 fam illes distinctes:

Babycurus buettneri Karsch,
1886 ; Babycurus melanicus Kovai

‘ik
,
2000 ; Op is thacanthus

africanus Simon
,
1876 ; Op is thacanthus lecomtei (Lucas , Pandinus dicta tor

(Pocock,
L a val idité taxonom ique des synonymes attri bués a B . buettneri est

réé
’

valuée par exam ination des Specimens types . Babycurus kirki (Pocock, 1890) est

synonyme de B . buettneri. Babycurus johns tonii Pocock,
1896 et Babycurus neglectus

Kraepel in, 1896 sont respectivement exclus de la l iste de synonymes de B. buettneri et B.

kirki. L a val idité de Babycurus centrurimorp hus Karsch, 1886 et Babycurus p ictus Pocock,

1896 , considérées comm e étant dseux especes distinctes entre elles et égal ement différentes

de B . buettneri, est retenue . Babycurus me lanicus , trouvée pour la premiere fois au Gabon

et seulement connue par l
’

holotype , est redécrite apartir de 4 nouveaux Specimens . Une
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nouvel le clé de determination des especes de Babycurus pour l
’

Afrique de l
’

OueSt est

établie ainsi que leur distribution. Des données additionnelles sur les especes 0 . africanus ,
0 . lecomtei, P . dicta tor, Pandinus impera tor (C . L . Koch, 184 1) et Pandinus gambiens is

Pocock, 1899 ainsi que leur distribution sont présentées ala suite d
’

une étude de matériels

de musées précédemm ent non-identifies . Babycurus buettneri et 0 . africanus sont

rapportées pour la prem iere fois de la Républ ique du Centre-Afrique . P . dicta tor et 0 .

lecomtei sont rapportées pour la premiere fois du Gabon et de l
’

ile B ioko (Guinée

Equatoriale) .

N o Single work has treated the Scorpion fauna ofGabon and neighboringWest African
countries . However, the Species reported from this region have been variously covered in

other general works (e .g.
,
Belfield 1956) and most are fairly well known. According to the

catalogues ofL amoral and Reynders ( 1975) and Fet et
—al . nine Species in three fam

illes have been reported from this region. The recent description of a newSpecies of

Babycurus by Kovarik (2000) raised the total to ten (Table
A lthough only five of these species had been previously reported fromGabon,

addi

tional species reported from neighboring Cameroon,
Congo,

and Equatorial Guinea were

predicted to occur in Gabon. This predictionwas confirmed during recent expeditions to

Gabon in which 34 Specimens were collected and classified into five species ,
"
representing

three fam il ies— Buthidae:Babycurus buettneri Karsch,
1886 and Babycurus melanicus

Kovai ik
,
2000 ; L iochelidae:Op is thacanthus africanus Simon, 1876 and Op is thacanthus

lecomtei (Lucas , Scorpionidae:P andinus dicta
-

tor (Pocock,
Seven scorp ion

species are nowrecorded from Gabon (Table
All localities from Gabon

,
reported below,

represent newrecords forB . buettneri
,
B .

melanicus , O . africanus , 0 . lecomtei and P . dic ta tor. Babycurus melanicus and P . dictator

are newly reported from Gabon . Furthermore, the newrecords ofB . melanicus from Gabon

represent a considerable range extens ion for this species , until nowknown only from the

holotype , originating in western DRC (Kovarik The discovery of four newSpeci
mens has prompted a redescription ofB. melanicus .

Additional records of O . africanus , O . lecomtei
,
P . dictator, P andinus gambiens is

Pocock
,
1899 and Pandinus imp era tor (C . L . Koch,

from neighboring countries in

West Africa
,
are provided from a study of previously undeterm ined museum -materia l .

These data provide newrecords for some of these Species and assist in clarifying the
distributional ranges suggested by Vachon ( 1967 , 1970) and Lourenco and

Cloudsley-Thompson ( 1996) for the threeWest African Species ofP andinus ,

The taxonomy and diagnostic characters of the nonbuthids , Of
‘

africanus , 0 .

“

lecomtei,

P . dicta tor
,
P . gambiens is and P . imp erator, have been thoroughly addressed in the works

of Belfield Vachon ( 1967, Lourenco ( 1982a, 1982b , 1987 , 1991) and

Lourenco and Cloudsley-Thompson However, confusion plagues the taxonomy of

the buthids , especiallyB . bue ttneri, to which no fewer than five synonym s havebeen attrib

uted by various authors (see Fet and Lowe 2000 ; Kovai ik Much of this confusion
can be attributed to the failure ofprevious authors to exam ine and compare the type Speci
mens ofB . buettneri and its putative synonym s , a Situation thatwas unfortunately not re
solved in the recent revision ofBabycurus byKovai ik According to Kovaiik (2000,
pers . comm ) , the holotype ofB . buettneriwas m issingwhen he requested loan of the Speci
men from the Zoologisches Museum der Humboldt-Universitat, Berlin (ZMB) . Appar
ently,

the holotypewas officially loaned in 1982 to M . Vachon,
who sent the specimen

(without notification or approval from the ZMB) , to the South African Museum ,
Cape
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typematerial , not exam ined, is deposited are as follows:Museum National d ’

Histoire

Naturel le, Paris (MNHN ) ; Zoologisches Institut und Museum ,
Universitat Hamburg

(ZMH) ; Frantisek Kovaiik Private Col lection,
Prague

Illustrations were produced using a stereom icroscope and camera lucida. Measure

ments were taken with digital cal ipers . Color des ignation follows the numbering system of

Sm ithe ( 1974 ,
1975, trichobothrial notation follows Vachon and mensura

tion follows Stahnke ( 1970) and L amoral Morphological term inology follows

Couzijn ( 1976) for the segm entation of legs, Hjelle ( 1990) and Sissom ( 1990) for the seg
mentation of pedipalps , Prendini (200 1) for metasomal carinae

,
and Stahnke

L amot al and Sissom ( 1990) for remaining features . Basal and apical rows of

denticles on the fingers ofpedipalp chelae are included in counts , followingS issom

Lowe (2000) and Kovai ik This method is considered less confusing than the alter

native
,
variously employed by

‘

Kraepel in Vachon ( 1940a) , Belfield (1956) and
Probst

SYSTEMATICSECTION

KEY To THEWEST AFRICAN SPECIES OFBABYCURUS
l

Sternite VI Iwith four granular carinae; metasomal segment Vwith ventromedian and Ventrolateral

Sternite VIIwithout granular carinae ; metasomal segment Vwith ventromedian and ventrolateral

carinae absent or obsolete
j

2 . Fixed and movable fingers ofpedipalp chelawith Six and seven rowSofdenticles , respectively
Fixed and movable fingers ofpedipalp chelawith eight and nine rows ofdenticles , respectively

3 . Fingers ofpedipalp chela eachwith a pair of external and internal accessory granules at the junction of

the fused basal rows ofdenticles ; subaculear tubercle not bifin cate B . johns tonii Pocock, 1896

Fingers ofpedipalp chela eachwith a Single external accessory granule at the junction of the fused basal
rows ofdenticles ; subaculear tubercle unequal ly bifurcate B . melanicus Kovaiik, 2000

4 . Metasomal segment V expanded distally in adult male
, such that maximumwidth more than half length;

fixed and movable fingers ofpedipalp chelawith Six and seven rows ofdenticles , respectively
B . ansorgeiHirst, 191 1

Metasomal segment V not expanded distally In adult male
,
maximum W idth less than half length, fixed

and movable fingers ofpedipalp chelawith different numbers ofrows ofdenticles k

5 . Fixed and movable fingers ofpedipalp chelawith seven and nine rows ofdenticles, respectively; movable
finger ofpedipalp chelawith a pair of external and internal accessory granules at the junction of the
fused basal rows ofdenticles ; telson vesiclewidth more than halfmaximumwidth ofmetasomal

segment V B. buettneri Karsch, 1886
Fixed and movable fingers ofpedipalp chelawith nine and ten rows ofdenticles

,

~respeétively; movable

fingerofpedipalp chelawith a Single external accessory granule at the junction of the fused basal
rows ofdenticles ; telson vesiclewidth less than halfmaximumwidth ofmetasomal segm ent V

B. neglectus Kraepelin, 1896

FAMIL Y BUTHIDAE

Babycurus buettneriKarsch

Babycurus buttneri Karsch, 1886z78 , pl . 111, fig . 1 (Type loc .: Sibango Farm , Gabon; ho lotype 9:
ZMB Kraepelin,

1895z89 ; Pocock, — 4 30 ; Kraepelin,
1899z62 (part) ; Pocock,

1899z835 ; Kraepelin, Kraepelin,
l 9 13 :18 1 ; Strand, Werner, l 9 16:86 ;

Lampe , Pavlovsky,
Pavlovsky,

l 925:199 ; Werner, 1934z272 ; Werner
,

Vachon,
1940a:180 , figs . 18

,
22 ; Vachon,

1940b:25 1, 254 , figs . 19 , 2 1, 3 1, 35 ; Bel

field
,
l 956:44 ; Probst, l 972:74 .
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Rhop trurus kirki Pocock,
1890:13 7— 13 8 , pl . XIV,

fig . 1 (Type loc .:West Afii ca; holotype d
‘
:BMNH

synonym ized by Kraepelin, Pocock, l 896:429 .

Rhop trurus buttneri:Pocock,
1890 1138 ; Kraepelin, 189 1110 1, pl . 11, fig. 23 ; Lonnberg,

Kraepelin, 1898 13 .

Babycurus kirki: Kraepelin, 1895z88 ; Pocock
,
1899 1835 ; Kraepelin,

19 13 1180 ; Werner
,

1936 118 1- 182 ,
fig. 2 ; Vachon,

l 940a1176— 178 ; Belfield, 1956 144 ; Lourenco ,

— 203
,
figs .

1
'

— 4 ; Kovai ik, Kovai ik,

— 250 (part), figs . 8 , 20 , 30, tab . 1— 3 (part) .
Babycurus buettneri:Werner

, 1902 1599 ; Moritz and Fischer
,
1980 13 1 1 ; Fet and Lowe, 2000 177

(part) ; Kovaiik,

— 242 (part) , figs . 4
,
16 tab . 1— 3 (part) .

Babycurus buttneri: Simon,
1903 1123 ; Borelli, 19 1 1113 ; Roewer, 1943 12 16 ; Stahnke,

L amoral and Reynders , 19751496
— 497 (part) ; Vachon,

1980 1222 , fig. 3 ; Lourenco,

— 203 ;
Dupre, 1990a19 ; Warburg and Polis, 1990 1229 ; Kovaiik,

1998 1104 .

Tityus bahiens is :Kovarik, 19922184 (part) .

As noted above , the taxonom ic validity of the synonym s attributed to B . buettneri

[spelling accepted by Fet and Lowe (2000) according to Article 32 (i) (2) of the ICZN
remain contentious

,
despite a recent revision by Kovai ik Kraepelin ( 189 1)

synonym ized B . centrurimorphus , the type local ity of which is allegedly in northwestern
Madagascar, with B . buettneri

,
the type locality of which is in Gabon. L amoral and

Reynders ( 1975) observed that if B . centrurimorphus were truly synonymous with B .

buettneri
,
then B . buettneri would be one of the most widely distributed scorpions of the

Afrotropical region. Kraepel in ( 1896 , 1899) regarded B . centrurimorphus as a valid Species

and did not repeat his previous synonymy with B . buettneri
,
a view adopted by some au

thors Vachon 1940a; Probst 1973 ; Kovaiik 1998 , but not by others

L amoral
“

and Reynders 1975 ; Fet and Lowe

Sim ilarly,
the validity ofB . p ictus , described from Kenya, has remained uncertain. In

the original description,
Pocock ( 1896) suggested that this Species m ight prove to be synon

ymous with B . centrurimorphus . Kraepelin ( 1896) subsequently synonym ized it with B.

centrurimorphus , a View accepted by some authors Birula 19 14, 19 15a, l 9 15b ; Probst

1973 ; L amoral and Reynders , 1975 ; Kovai ik 1998 ; Fet and Lowe but not by others

Fage and Simon1936 ; Kovai ik

The validity ofB . kirki also remains amb iguous . Pocock ( 1896) first suggested that the

holotype m ight be a mature individual of B . buettneri. Kraepel in ( 1896) reiterated this

view
,
and subsequently (1899) synonym ized this Species with B . buettneri. Som e authors

(e .g. ,
L amoral and Reynders 1975 ; Fet and Lowe 2000) accepted this synonymy, but others

(e .g. ,
Vachon 1940a; Lourenco 1986 ; Kovai ik 1998 , 2000) did not .

Vachon
’

s ( l 940a) synonymy ofB . neg lectus with B. kirki appears to have been forgot

ten
'

by most authors Belfield 1956 ; L amoral and Reynders 1975 ; Lourenco 1986 ; Fet

and Lowe However
,
Kovai ik (1998 , 2000) recently l isted it as a junior synonym of

B . kirki
,
following Vachon ( l 940a) . Fet and Lowe (2000) considered this synonymy to be

unjustified
,
and followed previous authors (except Vachon 1940a) in retaining B . neg lectus

as a valid Species , distinct from B . buettneri.

In the most recent development
,
Kovarik (2000) synonym ized B . johns tonii with B .

buettneri
,
apparently by default, as hewas unable to locate the holotype of B . buettneri

(discussed above) . According to Kovarlk

B . kirki has been synonymized by Kraepel in and B .

centrurimorphus by Kraepel in ( 189 1 1243 ) and L amoral and Reynders.

with this Species [B. buettneri] . In Germanmuseum s (SME,
ZMB

and ZMH) nearly all specimens labelled as B. buettneri agree with the
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lectotype ofB . johnstonii, and several other Specimens belong to B . kirki. Most

Specimens of B. kirki in German museum s were identified as B. neglectus .

Since B . centrurimorphus , B. johnstonii, and B . kirki B . neglectus ) are dif

ferent species whose types I have exam ined
,
and Since I have not found in all

the museum materials any Specimen label led as B. buettneri, which could not

be placed ln one of the above three spec ies anyway, I am convinced that one of
these Species real ly 1s a synonym of B . buettneri. Existence of the type of B.

buettneri thus becomes very important . To resolve the mutual position and

val idity of the above species it is necessary to designate a neotype of B.

buettneri. Since the holotype of B. buettneriwas in ZMB , it
'

Can be assumed

that Kraepel in had exam ined it . Therefore , I decided to designate as the

neotype ofB. buettneri an adult male which Kraepelin identified asB. buttneri

and which is from the same local ity as the holotype . Specimens that agree with
the lectotype of B. johns tonii were commonly identified as B. buettneri by

other German arachnologists , such as Werner and Roewer (unfortunately,

there are no specimens identified by Karsch , who described B . buettneri) ,
which is evidenced by examined Specimens , as well as by published keys .

Since I decided to designate a neotype only after
'

seemg all the specimens iden
tified as B . buettneri, my identification labels bear the name B . johns tomii.

The rediscovery of the holotype ofB . buettneri invalidates Kovarrk’

s (2000) prema

ture neotype designation . Comparison of the holotype ofB buettneri with type and nontype

material of its putative synonym s , as well as reassessment of the relevant diagnostic char

acters has resulted in the following conclus ions , seveial of which differ from
“

those of

Kovarik

( 1) The validity ofboth B . centrurimorphus and B . p ictus , as distinct from B . buettneri ,

is upheld . N otwithstanding their disjunc_

t geographical distributions (B:
centrurimbrphus

and B . p ictus occur in East Africa, whereas B . buettneri occurs in West Africa) , B .

centrurimorphus and B . p ictus can be separated from B. buettneri according to the nim er

of rows of denticles on the movable finger of the pedipalp chela (Tab le
“ Including the

apical and fused basal rows , there are seven rows inB . centrurimbrpkus andB . p ic tus , com

pared with nine rows inB . buettneri (Kraepelin 1896 , 1899 ; Vachon 1940a; Kovaiik
(2) The validity ofB . p ictus , as distinct from B . centrurimorphus

‘

, is provisiOnal ly
‘

up

held, pending further investigation . The holotype ofB . p ictus displays the diagnostic char

acter combination of B . centrurimorphus (Vachon 1940a; Probst 1973 ; Kovai ik
sternite VII and metasomal segments with ventrosubmedian and ventrolateral carinae ab

sent or obsolete ; pedipalp movable fingerwith seven rows ofdenticles (includingthe apical
and basal rows) ; 18— 19 pectinal teeth. However

,
the two species appear to be separable by

means ofdifferences in sexual dimorphism ,
notably the longer, narrowerpedipalps of adult

male B. centrurimorphus , as well as the smaller Size of adult B . p ic tus (Kovaiik
Only the holotype female ofB. p ictuswas exam ined during the present investigation. An

independent comparison of additional material (including adult males of both Species)
should be conducted in order to resolve the issue conclusively .

(3 ) Babycurus kirki is agam synonym ized with B . buettneri. AS noted by Pocock

( 1896) and Kraepel in the putative diagnostic differences between B . kirki and B.

buettneri (see Vachon l 94oa; Belfield 1956) can be ascribed to sexual dimorphism be

tween the male and female holotypes . The ventromedian and ventrolateral carinae on

metasomal segment V are obsolete to absent in the male
, but weakly developed to obsolete

in the female and the pedipalp chela manus of the male is broader than in the female
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TABL E2 .Meristic data forBabycurus buettneriKarsch, 1886 ,Babycurus centrurimorphus Karsch,

1886 ,Babycurusjohns toniiPocock, 1896 ,Babycurus melanicus Kova
f

ik
,
2000 ,Babycurus neg lectus

Kraepelin,
1896 and Babycurus p ictus Pocock, 1896 . Measurements following Stahnke ( 1970) and

L amoral 1 Sum ofmetasomal segments I— V and telson.
2

.Measured from base ofcondyle to tip

Specimen:

prosoma+mesosoma+metasoma

anteriorwidth
posteriorwidth

length

total length (tergites)
width
length

total length
1

maximumwidth
length

Metasoma I I: maximumwidth
length

Metasoma 111: maximumwidth
length

Metasoma IV: maximum W idth

length

Metasoma V: maximum Width
length

Telson: maximumwidth
maximum height

aculeus len
‘

gth

total length

total length (including trochanter)
maximumwidth
maximum height

length
2

length ofventroextemal carina

length ofmovable finger

rows ofdenticles fixed (left/right)
rows ofdenticles movable3 (left/right)

Patella: maximumwidth
length

Femur: maximum W idth

length

Pectines: total length

length along dentate margin

tooth count (left/right)
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TABL E 2 . Meristic data (continued) .

B . centrurimorphus

5?

ZMB

4307b

lectotype
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Babycurus centrurimorphus Karsch

Babycurus centrurimorphus Karsch, 1886 178— 79 , pl . 111, fig. 2 (Type loc .:NW Madagascar [dubi

ous]; lectotype 9 [desig Kovai ik
,

ZMB 4307b ; d
‘

,
3 ? paralectotypes [desig Kovai ik

,

ZMB 4307a) ; Kraepelin,
1895 189 ; Kraepelin,

1896 1124 (part) ; Kraepelin,
1899 163 (part) ;

Kraepelin,
1913 1180 , 182

— 183 ; Birula, l 9 14:1 19
'

~ 120 (part) ; Birula, l 9 15a116— 17 (part) ; B irula,
19 15b 151 (part) ; Fage , 1929 172 ; Fage and Simon,

1936 1303 ; Werner, 1936 118 1 ; Vachon,

l 94oaz179, figs . 20
,
24 ; Roewer, 1952 128 ; Geeraerts , 1953 11066 ; Probst, 1973 1325

(part) ; Vachon,
1980 1222 ; Moritz and Fischer, 1980 13 12 ; Warburg and Polis , 1990 1234 ; Kovai ik,

1998 1104 (part) ; Kovai ik,

— 244 (part) , figs . 17, 33— 34 ,
tab . 1— 3 .

Buthus (Rhop trurus) centrurimorphus :Pocock,
1890 1122 .

Rhop trurus biittneri:Kraepelin,
189 1 110 1

,
243 .

Babycurus (Rhop trurus ) centrurimorphus :Kraepelin,
1901 1268 .

Babycurus buttneri: L amoral and Reynders ,
— 497 (part) .

Babycurus buettneri:Fet and Lowe, 2000 177 (part) .

AS discussed underB . buettneri
,
B . centrurimorp hus is a distinct Species . The diagnos

tic characters of this Species were reviewed by Vachon ( 1940a) , Probst ( 1973) and KOvai ik
A lectotype and paralectotypes were designated byKovaiik

RANGE. The type locality of B . centrurimorphus is ambiguous . Although
\
KarSch

( 1886) indicated that the type Specimens originated in northwestern Madagascar, all re

maining spec ies ofBabycurus have been described from Specimens originating on the Afri
canmainland or the Arab ian Peninsula (L amoral and Reynders 1975 ; Sissom 1994 ; Fet and

Lowe 2000 ; Lowe 2000 ; Kovai ik N o other specimens ofBabycurus ha
'

ve been re

ported subsequently from Madagascar and L ourenco ( 1996) om itted Babycurus from his

monograph on the Malagasy scorpion fauna. Probst ( 1973) speculated that the occurrence

of B . centrurimorphus in Madagascar m ight be attributed to artificial importation.
,
How

ever
,
it is more

“

parsimonious to conclude that the type specimens ofB . centrurimo
'

rphus

originated InEast Africa and were erroneously labelled .

All confirmed records ofB . centrurimorphus occur in East Africa, principallyKenya,
Tanzania

,
Mozambique, and Rwanda (Probst 1973 ; Kovarik Kovarik (2000) sug

gested that the Species may also occur in the DRC
,
following ROewer but this re

quires confirmation. Kovarik (2000) followed Probst ( 1973) in rejecting Kraepelin
’

s

( 1913 ) record ofB. centrurimorphus from Angola and suggested that Kraepelinmay have
m isidentified B . ansorgei. A lthough Kovarik

’

s (2000) suggestion is possibly correct, the

same misidentification may be attributed to several specimens listed by him from
“
San

Paolo de Loanda” (the old name for Luanda
,
which occurs in Angola not

T

Tanzania) . The
latter Specimens (ZMH 8 180 , 10 182 ,

10 186) may be conspecific with B . ansorgei ormay

represent an undescribed species (see also underB . p ictus ) .

Babycurus johns tonii Pocock

Babycurus johns tonii Pocock,
1896 1429— 4 30 (Type loc .:Rio del Rey,

near O ld CalabarRiver, Cam
eroon-N igeria border [Cameroon]; lectotype 52

, paralectotype 9 [desig Kovafik,
BMNH

Pocock
,
18991835 ; L amoral and Reynders, 1975 1498 ; El

-Hennawy,
1992 197

1 11 ; Kovaiik, Fet and Lowe
,
2000 178 .

Babycurus johns toni: Kraepelin, 1899 163 ; Kraepelin,
19 13 118 1 ; Borelli, 1925 1323 ; Vachon,

l 94oa1l 80
,
figs . 19, 23 ; Belfield, 1956 144 ; Strinati, 1960 1536 .

Babycurus (Rhop trurus) johns toni:Kraepelin,
190 11268 .

Babycurus buettneri:Kovafik, 2000:237— 242 (part) , figs . 4 ,
16 tab . 1— 3 (part) .

244



https://www.forgottenbooks.com/join


LORENZO PRENDINI

246



SCORPIONS

247



LORENZO PRENDINI

DIAGNO SIS.
— Babycurus me lanicus appears to be most closely related to B .

johns tonii, with which it Shares the following character states:stem ite VII with four granu
lar carinae ; metasomal segment V with ventromedian and ventrolateral carinae distinct,

granular; fixed finger of pedipalp chela with eight rows of denticles . Kovaiik (2000) evi

dently drew the same conclusion when suggesting that B . me lanicuswas most closely re

lated to B . buettneri, although that conclusionwas predicated on the m istaken impression
that B . buettneri and B .johns tonii were synonymous (discussed above) .

Babycurus melanicus can be separated from B . johns tonii by means of the following
character states:fingers ofpedipalp chela each with a single external accessory granule at

the junction of the
-fused basal rows

‘

of denticles ; subaculear tubercle b ifurcate . In B .

johns tonii, the corresponding character states are as follows:fingers ofpedipalp chela each
with a pair of external and internal accessory granules at the junction:

of the fused basal

rows ofdenticles ; subaculear tubercle not b ifurcate . The rufous coloration ofthe telson ves

icle, contrasting with the black coloration of the carapace, mesosoma
,
metasoma

, pedipalps

and legs , is also diagnostic forB . melanicus . Babycurus johns
'

tonii is characterized by uni

form dark brown coloration of the metasomal segments and telson. Further color differ

ences were provided by Kovarik

DESCRIPTION . The following redescription 15 based on the largeSt female~from Ga

bon (Figs . 2
,

Differences between this specimen and the other three -are prOvided
‘

ln the

section on variation.

Co lor:Carapace , tergites , metasomal segments I— V , pedipalps (excluding chelae) and
dorsal surfaces of legs:Jet B lack N o . 89 . Pedipalp chelae:Chestnut N o . 32 . Telson:Cinna
mon-Rufous No . 40 . Chelicerae , stem ites, and ventral surfaces of legs:Clay COlorN o . 26 .

Pectines and genital Operculum:Cream ColOr
'

N o . 54 . Rufous telson contrasting markedly
with black carapace , mesosoma

,
metasoma

, pedipalps and legs .

Carap ace:Carapace subrectangular
'

, becom ing wider posteriorly; anteriormargin dis
tinctly procurved, posterior margin straight. Entire carapace surface evenly,

coarsely,
and

sparsely granular, except for ocular tubercle and posteromedian furrow,
which are Smooth .

Three pairs of lateral ocelli . Median ocelli considerably larger than lateral ocelli, Situated
anteromedially. O cular tubercle distinctly elevated above carapace surface , with pair of

weakly granular supercil iary carinae . All other carinae obsolete . Anteromedian furrow
shallow, subovate ; posteromedian furrow narrow

,
shallow anteriorly, becoming

‘

deeper

posteriorly; posterolateral furrows shallow,
wide

,
curved ; posteromarginal furrow narrow,

deep .

Che licerae: Movable finger with distal external and distal internal ,

teeth equal ,
opposable . Fixed finger with two ventral teeth. Ventral aspect offingers and manus with
long, dense macrosetae .

Sternum: Subtriangular. Median longitudinal furrow T-Shaped, Shallow anteriorly,
deep and narrow posteriorly.

Pedip a lp s : Femur pentac
’

arinate ; carinae distinct, costate granular to granular, with
spiniform granules on internomedian carina; dorsal and ventral intercarinal surfaces finely
and evenly granular, lateral intercarinal surfaces smooth . Patella with seven distinct
carinae ; dorsointem al and dorsomedian carinae comprising several large spiniform gran

:

ules
,
remaining carinae costate ; intercarinal surfaces smooth, except for dorsointemal sur

face which is finely granular medially; basal tubercle weakly developed . Chela entirely
smooth; dorsomedian,

digital and ventroextem al carinae weakly developed but distinct,
costate ; other carinae obsolete . Chela long and slender, length along ventroextem al carina
39% greater than W idth and 4 1% greater than height; length ofmovable finger 53% greater
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RANGE. Presently known only from the type local ity (indefinitely located inWest

ern DRC) and the two ,
newly reported local ities in Gabon (Fig. This Species appears to

be endem ic to primary lowland rainforest. The specimens from Gabon were collected at an

elevation of 1 10— 375 m .

Babycurus neglectus Kraepel in

Rhop trurus denta tus (nec Karsch, Kraepelin,
189 1199, 24 1 .

Babycurus neglectus Kraepelin,
1896 1125 (Type loc .:Klein-Popo [Togo]; lectotype 9 , paralectotype

d
‘

[desig. Kovafik,
2000 ; not examined]: ZMH) ; Kraepelin,

1899 163 — 64 ; Werner
,

Kraepelin,
Werner, 19 16 186 ; Lampe, 19 17 1195; Werner

,
1934 1272

,
fig. 339 ; Roewer,

Belfield
,
1956 144 ; L amoral and Reynders , 1975 1498 ; Dupre, 1990a19; Kovafik,

19921182 ; Fet and Lowe , 2000 179 .

Babycurus kirki:Vachon,
l 940a1176— 178 (part) ; Kovaiik ,

1998 1104 (part) ; Kovaiik,

— 250

(part) , figs . 7 , 19, 29 , tab . 1— 3 (part) .

This specieswas , in part, redescribed as B . kirki by KOvaiik who:

also desig

nated a lectotype and paralectotype . As discussed underB . buettneri
,
B . neg lectus is a dis

tinct species , which can be separated from the former, and from the remaining W-est Afii

can Species of Babycurus , by means of the key provided above . Belfield
’

s
‘
f

(1956) key

provides additional diagnostic differences .

RANGE. Kraepelin ( 189 1, 1899) gives the distri butional range of B. neg lectus as

Gold Coast to GaboonRiver” (Ghana to Gabon) . However, the only confirmed-locality re
cords available for this species occur in the Dahomey gap ,

a region of savannain Ghana,
Togo,

and Benin (Fig. It is not known whether the distri butional range ofB . neglectus

extends into the lowland rainforests of the Congo basin, orwhether the records from Gabon

are merelym isidentifications ofB . buettneri.

Babycurus p ictus Pocock

Babycurus p ictus Pocock,
1896 1426— 4 30 , pl . XVIII, fig. 1 (Type loc .:Athi Plains , Kenya; holotype

9 :BMNH Pocock
,
1898 1430 ; Page and Simon,

1936 1303 ; Kovai
'ik

2
2000 1242— 244

,

figs . 17, 33
— 34 ,

tab . 1— 3 .

Babycurus centrurimorphus : Kraepelin,
1896 1124 (part) ; Kraepelin,

1899 163 (part); B irula,
1914 1119— 120 (part) ; Birula, 19 15a116— 17 (part) ; Probst, 1973 1325 (part) ; Kovai ik,

1998 1104

(part) .
Babycurus buttneri: L amoral and Reynders,

—4 97 (part) .
Babycurus buettneri:Fet and Lowe , 2000 177 (part) .

As discussed under B . buettneri
,
the val idity of B . p ictus , as d istinct from B .

centrurimorphus , is provisionally upheld on the basis of differential sexual dimorphism in

the adult male presented byKovaiik but the matter requires further investigation .

RANGE. All except one confirmed record occur in Kenya and Tanzania (Probst

1973 ; Kovai ik Kovaiik (2000) reported a Single male Specimen from Angola, differ
ing from typ ical specim ens by its larger Size and the presence of costate carinae on the

pedipalp chela. This Specimen is doubtfully referable to B . p ictus and may represent an un

described species [perhaps conspecific with the abovementioned Angolan specimens iden
tified as B . centrurimorphus by Kovarik rather than a subspecies of the former, as

suggested by Kovaiik
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Op isthacanthus africanus Simon

?Scorp io 7-denta tus Beauvois , 1805 119 1, pl . V, fig. 5 (Type loc unknown; holotype: lost;
synonym ized by Kraepelin,

O p is thacanthus africanus Simon,
1876 122 1— 222 (Type loc .:Landana

,
Congo [nowCabinda, An

gola] ; holotype d
‘

[not examined]:MNHN RS Kraepelin,

— 125 ; Kraepelin,

Kraepelin,
1899 1149 ; Pocock, 1899 1837 ; Kraepelin, 190 11272 ; Werner, 1902 1603 ; Simon,

1904 1444 ; Borelli, 191 1113 ; Kraepelin,
19 11 176 ; Hewitt, 19 12 1307 ; Borelli, 19 13 1220 ; Giltay,

1929 117 ; Kraepelin,
Bacelar

,
1950 15 ; Belfield, 1956 145 ; N ewlands , 1973 192 ; L amoral

and Reynders , 1975 1544— 545; Lourenco ,
1979 130 ; Lourenco , l 982b 1147— 153

,
figs . 1— 14 ;

Lourenco , 1987 1904— 905, pl . IV,
figs . 9— 1 1 ; Lourenco , 199 1 13 1 ; Kovai ik, 1998 1134 ; Fet,

2000a1403— 404 .

Op is thacanthus sep temdentatus :Karsch,
1879 1372— 373 ; Lourenco , 1979 129 .

Op is thocentrus africanus :Pocock, 1893 13 17— 3 18 .

Op is thacanthus africanuswas redescribed by Lourenco ( 1982b) ,who rediscovered the
N holotype in the collection of the MNHN . Lourenco ( 1987) provided additional diagnostic
differences and mapped the known distributional range . The most closely related species of
Op is thacanthus (subgenus Nep abe llus ) occur in southern and eastern Africa (Lourenco

ECO L OGICAL NOTE. The morphology of the telotarsi (notab ly the strongly curved
ungues and, to a lesser extent

,
the dactyl) is indicative of an arboreal hab it. This species is

known to inhabit holes in tree trunks and the Spaces behind peel ing bark, but has also been

collected at ground level (Newlands The two recently collected specimens from Ga

bon were obtained in a rotten log and a pitfall trap ,
respectively.

RANGE. Specimens of 0 . africanus are well represented in collections , with local ity
records confirmed from Angola, Cameroon,

Congo,
the DRC,

Equatorial Guinea, and Ga

bon (Fig. The Species is newly recorded from the Central African Republic in the pres
ent study (CAS) .

Records from Mozambique (Bacelar 1950) and South Africa (Kraepel in 1894 , 1899 ;

Hewitt 1912) are referable to Op is thacanthus asp er (Peters ,
196 1) or Op is thacanthus

va lidus Thorell , 1876 . Reports from Guinea (Pocock 1893 , 1899) and Sierra Leone

(Kraepel in 1899 ,
if confirmed, would support Belfield

’

s ( 1956) -_Suggestion that O .

africanus occurs all along the West African coast. However, as no other records have been

reported west of Cameroon,
this is extremely doubtful . Op is thacanthus africanus appears

to be endem ic to primary lowland rainforest in the Congo basin . Specimens forwhich data

are available were collected at an elevation of 1 10 m .

Op is thacanthus lecomtei (Lucas)

Scorp io (Ischnurus ) lecomtei Lucas , 1858 1428 (Type loc Indefinite locality in West Africa [Ga
holotype:MNHN [lost]; neotype d

‘

[desig. Lourenco ,
1982a; not examined]:MNHN RS

4627 , Yaounde, O totomo forest reserve, Cameroon) .
Op is thacanthus duodecimdenta tus Karsch, 1886 179 (Type loc .:Sibango Farm ,

Gabon; holotype d
‘
:

ZMB 4369 [not examined]; synonym ized by Kraepelin, Lourenco ,
1979 130 ; Moritz

and Fischer, 1980 13 14 .

Op is thocentrus lecomtei:Pocock, 1893 13 18 ; Pavlovsky,
19251200 .

Op is thacanthus lecomtei:Kraepelin,

— 123 , pl . 11, fig. 50 ; Kraepelin,
1899 1149 ; Pocock,

1899 18 36 ; Kraepelin, 190 1 1272 ; Simon
,
1903 1123 ; Kraepelin,

19 1 1 173 ; Strand, 19 161140 ;

25 1
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FIGURE 11 . Map ofWest Afii ca illustrating the known distributional range ofOp is thacanthus africanus Simon,

1876 (squares) , based on data from L amoral and Reynders L ourenco ( 1987) and the present contribution.

Numbered, dashed lines indicate the boundaries ofmajorvegetation zones according toWhite such that:<1

desert; 1—2 semidesert ; 2-3 , >6 arid to semiarid Savanna; 3 -4, 5—6 moist savanna,with Inontane vegetation at

high elevation; 4
-5 rainforest.

Werner
,
19 16 191 ; Lampe , 19 17 1200 ; Werner, 1934 1279; Roewer, 1943 1234 ; Belfield, 1956 145 ;

Newlands
,
1973 192 ; L amoral and Reynders , 1975 1547 ; Lour‘enco ,

1979129 ; Lourenco
l 982a11163— 1168 , figs . 1— 13 ; Lourenco,

— 90 1 , pl . 111
,
figsf . 57 9 ; Lourenco,

199 1 13 1; N enilin and Fet, 1992 12 1 ; Lourenco , 1995179 ; Kovai ik,
1998 1134 ; Fet,

Op is thacanthus lecomteiwas redescribed by Lourenco ( 1982a) , who designated a

neotype from the O totomo forest reserve , Cameroon . Lourenco ( 1987) proyided additional
diagnostic differences and mapped the known distributional

The most closely related Species of Op is thacanthus (subgenus Opjs thacanthus ) occur
in northern South America (Lourenco 1987 , 199 1, which has elicited some debate
on the zoogeography of the genus . The recognition of five N eotropical species of

Op is thacanthus (Lourenco 1987 , 199 1 , 1995) suggests that West African elements of the

genus had reached the neotropics prior to the African disjunction in the late Cretaceaous ,
Where they subsequently evolved in isolation (L amoral This invalidates both N ew
lands

’

( 1973 , 1978) trans—Atlantic rafting hypothesis and Francke ’

s ( 1974) generic
relim itation.

ECO L OGICAL NOTE. The morphology of the telotarsi (notably the strongly curved
ungues and enlarged dactyl) is indicative of an arboreal habit. In Gabon, Specimens were
observed at night Sitting on tree trunks several metres above the ground (M . Burger, pers .

comm .) This Species presumably inhabits holes in tree trunks and the Spaces behind peel
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A lthough P . dictator has not been redescribed Since its original description,
the diag

nostic characters of this species have been thoroughly elaborated in three papers . Belfield
’

S

( 1956) key reviewed traditional diagnostic differences in the pectinal tooth count and the

surface ornamentation of the carapace, terga and pedipalp chela manus between P . dicta tor

and the closely related P . imp era tor and P . gambiens is (as P . imp era tor gambiens is ) .
Vachon ( 1974) presented a newkey, wherein diagnostic differences in the numbers and rel
ative positions ofpedipalp trichobothriaWere demonstrated among the three species , trans

ferred P . dicta tor to a newsubgenus , P andinop s is , and retained the other two Species ,
which are evidently more closely related, in the subgenus Pandinus . Lourenco and

Cloudsley-Thompson ( 1996) summarized the differences presented by Vachon ( 1974) and
discussed the known distributional range of the three Species . Al l three species are pro

tected by CITES due to overexploitation for the international trade in exotic pets (IUCN

ECO L OGICAL N OTE. The thickened metasoma
, Short, robust legs with stout

,

spiniform macrosetae distributed laterally and distally on the baSitarsi
,

_

and curved

telotarsal ungues ofP . dicta tor are indicative of a fossorial habit. As with the closely re

lated P . imp era tor and P . gambiens is , P . dicta tor constructs burrows in term ite mounds -

and

under stones or logs (N ewlands It is not known whether these burrows are~ occupied

by more than one individual , as is the case with P . imp erator (Toye 1970 ; Polls and

Lourenco 1986 ; Mahsberg

RANGE. Specimens ofP . dicta tor are reasonab ly common in collections and, as is
the case with 0 . lecomtei, this species appears to have a fairly restricted distributional
range . All confirmed locality records occur in CameroOn

,
Congo ,

Equatorial Guinea (in
cluding B ioko Island, the type local ity) , and Gabon (Fig. from which P . dicta tor is

newly recorded in the present study (MRAC CAS) . Lourenco and

Cloudsley-Thompson ( 1996) suggested that this Species m ight also occur in southeastern

N igeria, but this seem s unl ikely as theMassif de l ’Adamaoua
,
between Cameroon and Ni

geria, appears to be an agent ofvicariance , separating the distri butional ranges ofP .

"
1dicta

torand P . imp era tor (see below) . P . dictator is endem ic to lowland and montane rainforest,
having been recorded at an elevation of 1 10— 640 m .

P andinus gambiens is Pocock

Pandinus imp era tor gambiens is Pocock, 1899 1836 (Type loc .:Gambia; holotype o
"
:BMNH

Birula
,
1910 1143 ; Belfield, 1956 145 .

Pandinus gambiens is : Vachon
,

1967 11534— 1537 , figs . 1
,
345} 9 and

“

Cloudsley
-Thompson,

1996 1133— 136
,
figs . 3

,
18— 19 ; Kovaiik,

Pandinus (Pandinus ) gambiens is : Vachon,
19741953 ; L amoral and Reynders , 1 9751566 ; Prost ,

1982 17 ; Fet 2000b 1466 .

Vachon ( 1967) first real ized the distinction between P andinus gambiens is and its sister
Species , P . imp erator, which can be separated by differences in granulation,

the number of

telotarsal Spiniform setae , and the relative positions of pedipalp trichobothria (Belfield
1956 ; Vachon 1967 , 1974 ; Lourenco and Cloudsley—Thompson

ECO L OGICAL NOTE. Ecological data are absent forP . gambiens is , but are expected
to be similar to P . imp era tor. The thickened metasoma

, Short, robust legs with stout,

spiniform macrosetae distributed laterally and distally on the basitarsi, and curved
telotarsal ungues are indicative of a fossorial hab it. The Species presumably constructs bur
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FIGURE13 .Map ofWestAfrica illustrating the known distributional ranges ofPandinus dictator (Pocock,
1888)

(triangles), Pandinus gambiens is Pocock, 1899 (circles) , and Pandinus imp erator (C . L . Koch, 1841) (squares) ,
based on data from Vachon L amoral and Reynders ( 1975) and the present contribution. Contour interval

500 m . Numbered, dashed lines indicate the boundaries ofmajorvegetation zones according toWhite such

that:<1 desert; 1—2 semidesert; 2-3 >6 arid to semiarid savanna; 3-4 ,
5-6 moist savanna,withmontanevegeta

tion at high elevation; 4
-5 rainforest.

rows under stones or logs , which may be occupied by more than one individual
,
as in the

latter species
_
(Toye 1970 ; Polis and Lourenco 1986 ; Mahsberg

RANGE. Pandinus gambiens is is endem ic to savanna in G ambia, Senegal ,

Guinea-B issau,
and northern Guinea (Fig. Vachon ( 1967 , 1970) referred specimens

from Boromo Somo (Burkina Faso) to P . gambiens is , but this is questionable . Prost ( 1982)
and Lourenco and Cloudsley-Thompson ( 1996) referred records from Burkina Faso to P .

impera tor.

The distributional range ofP . gambiens is is allopatric with that of its Sister Species , P .

imp era tor (Vachon 1970 ; Lourenco and Cloudsley—Thompson Reports from COte

d
’

Ivoire (Fet 2000b) are referable to the latter. The conservation status ofP . gambiens is is

presently unknown ,
but the restricted range of this Species is cause for concern.

Pandinus imp era tor (C . L . Koch)

Buthus afer (nec Scorp io afer Linnaeus, C . L. Koch,
1836 117, pl . LXXIX,

fig. 175 (part) ;
'

?Guerin Méneville, 1843 19 .

Buthus imp erator C . L. Koch
,
184 1 11— 2, pl . CCLXXXIX,

fig. 695 (Type loc .:unknown ; types:lost) ;
C . L. Koch

,
1850 187 .

He terometrus roeseli Simon,
1872 153 — 54

, pl . VI, fig. 4 (Type loc:Guinea; type(s):MNHN [not ex

amined]; synonymized by Thorell ,
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Heterometrus imp erator: Simon,
1872 155— 56 .

Pandinus africanus Thorell , 1876 1128 , 202
— 203 (Type loc .: unknown; types not designated ;

synonymized by Fet 2000b:

Pandinus i zmp era tor Thorell , 1876 1130 ; Kraepelin,
1899 1122— 123 ; Pocock, 1899:836 ; Kraepelin,

190 1 . Werner, 1902 1602 ; Birula, 19 13 14 19; Borelli, 1913 1220 ; Lampe, 1917 1199 ; Pavlovsky,

1924 178 ; Birula, 1927 187— 88 ; Werner
,
19341278 , fig. 349 ; Werner

,
1936 1185 ; Vachon

l 940a1180 ; Kastner, 194 11234; Roewer, 1943 1229 ; Frade, 1947 1269 ; Bacelar, 1950 14 ; Roewer
1952 132 ; Takashima, 1952 133 ; Vachon,

1952 113— 15
,
figs . 7— 12 ; Belfield, 1956 145 ; Biicherl ,

1964 159 ; Vachon,
1967 11534— 1537

,
figs . 1— 2

,
6— 8 ; Gam ier, 1973 118 13 — 18 16 ; Vachon,

1974,
fig.

96 ; Prost, 1982 17 ; Lourenco, 1986 1200 ; Kovai ik,
1992 1186 ; Lourenco and Cloudsley

—Thompson,

1996 1133— 136 , figs . 1
,

Kovafik, 1998 1140 .

Scorp io s imoni Becker, 1880 1137— 140 , pl . 11, fig. 1 [Type loc .:unknown ; types possibly in Musée
Royal d

’

Histoire Naturelle de Belgique, Bruxelles , Belgium (Fet 2000b:466) ; synonymized by
Thorell

,

Scorp io roes eli:Becker, 1880 1137
— 140 , pl . 11, fig. 2 ; Pocock, 1888 1253

4 254 .

Scorp io imp era tor:Becker, 1880 1137
— 140

, pl . 11, fig. 3 ; Pocock,
1888 1254 .

Pandinus africanus :Thorell , 1893 1377— 379 ; Karsch,
1884 168 ; Pavesi, 18971157 .

Scorp io afi icanus :Kraepelin,
1894 162— 65 (part) , pl . 1, figs . 23

,
25 ;t-Kraepelin, 1898 14

— 5 .

Scorp io africanus typ icus :Kraepelin, 1894 169 .

P andinus imp era tor typ icus :Kraepelin,
1899 1123 .

Pandinus (Pandinus ) imp eratoe achon,
1974 1953 ; L amoral and Reynders , 19751566—5 6

’

h Dupré ,
1990a9 ; El-Hennawy,

1992 1100 , 13 8 ; Kovarik, 1997 1184 ; Fet, 2000b:466

Pandinus imp era tor is the best known of the three West African species of the genus .

D iagnostic differences between P . imp era tor and the related Species , P . gambiens is and P .

dictator
,
are summarized by Belfield Vachon( 1967 , 1974) and Lourencoand

Cloudsley-Thompson The taxonomic validity of the subspecies P andinus imp er

a tor subtyp icus (Kraepel in,
described from Habab, Abyssinia (nowEritrea) is un

certain. This may represent a distinct spec ies , or a synonym of one of the 20 species of

P andinus described from northeastern Africa.

The ecology,
behavior, and physiology ofP . imp era tor have been extensively

‘

studied

Toye 1970 ; Gam ier and Stockmann 1973 ; Casper 1985 ; Mahsberg This spe

cies is readily obtained from pet stores in Europe , the U. S. A. ,
(and Japan and there is an

extensive l iterature on captive husbandry and breeding (e .g.
,
L arrouy et al 1973 ; Gam ier

1974 ; Krapf 1988 ; Copeland 1990 ; Dupre l 990b ; Montambaux 1996 ; Schiejok 1997 ;

Mahsberg et al . The remaining wild populations are threatened not only by the ex

otic pet trade , but also by continuing destruction of their hab itat through deforestation.

However
,
the decl ine in this Species may be partially alleviated .by its recent CITES status

(IUCN 1994 ; Lourenco and Cloudsley-Thompson 1996) and the Increasing preference for
captive-bred Specimens in the pet trade (R. D . Gaban

, pers . comm )
ECO L OGICAL NOTE.

— P andinus imp erator inhab its primary rainforest, relict gallery
forest

,
and savanna (Toye 1970 ; Vachon 1970 ; Lourenco 1986 ; Mahsberg 1990 ; Lourenco

and Cloudsley-Thompson Vachon ( 1952) reported specimens collected from pri

mary rainforest in Guinea at an elevation of 500— 1250 m . Two ecotypes , corresponding to
forest and savanna populations, have been reported from the COte d

’

Ivoire (Gam ier and
Stockmann 1972 ; Garnier 1973 ; Lourenco and C loudsley-Thompson 1996 ,

As withother species of the genus , P . imp era tor constructs burrows using the Short, ro
bust legs with stout, spiniform macrosetae distributed laterally and distally on the basitarsi,

and the thickened metasoma (Newlands Burrows are preferentially constructed in
term ite mounds and under stones or logs , and may contain up to 20 individuals , with the
largest individual nearest the entrance (Toye 1970 ; Pol is and Lourenco 1986 ; Mahsberg
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APPENDIX A

Specimens Exam ined

Babycurus buettneri . West Africa, Dr Kirk: BMNH (holotype d
‘
Of

Rhop trurus kirki) . CENTRAL AFRICANREPUBLIC . Prefecture Sangha Mbaéré, Parque
N ational de Dzanga-N doki , Mabea Bay,

km 53
°
NE of Bayanga, at Camp 1

,

0 1 N , 34
"
E

,
M . Burger, 5 .v .200 1:CAS GABON . Sibango Farm bei

Gaboon
,
Biittner

,
15 . ix— 20 .x . 1884 . ZMB 4367 (holotype SE) ; Prov . O gooueMaritime , A ire

d ’

Exploit, Rationnelle de Faune des Monts Doudou
, 24 .3 km 307

°
NW Doussala

,

0 l 0
°
24

'

2 l E
, 375 m ,

B . L . Fisher, 6 rainforest, bucket pitfall trap:
CAS (2 Prov . O gooué

-Maritime
,
Reserve de Faune de laMoukalaba-Dougoua, km

305
0
NW Doussala

,
02

°
17

'

S, 110m,
B . L . Fisher

,
10 . ii .2000

,
rainforest, ex

rotten log:CAS Prov . O gooue
-Maritime, Reserve Monts Doudou,

km 304
0
NW

Doussala
, S

, 375 m
,
M. Burger, 14 rainforest, be

tween term ite mound and tree trunk:AMC Prov . O gooué
-Maritime,SE ofGamba, on

road to Vera
,
nearpitfall trapline #3 , M . Burger,vii .2001 , in for

est hab itat:USNM
Babycurus centrurimorphus .

— NW Madagaskar [dubious], J .M . Hildebrandt:ZMB
4307b ( S2 lectotype) , ZMB 4307a (d

‘

,
3 5? paralectotypes) .

Babycurus johns tonii. CAMEROON :Rio del Rey near O ld

Calabar River, Cameroon-N igeria border, H. H. Johnston: BMNH — 2

(lectotype 9. and paralectotype

Babycurus melanicus . GABON :Prov . O gooué Maritime
,
Reserve de Faune de la

Moukalaba-Dougoua, km 305
°
NW Doussala

,
S

,
49

”
E

,
1 10 m ,

M . Bur

ger, 3 . iii .2000 , rainforest
,
ex rotten log: 9 (CAS) ; same data, except

‘

B . L . Fisher
,
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24 . ii rainforest, on ground
’

:CAS Prov . Ogooué
-Maritime

,
A ire d ’

Exploit,

Rationnelle de Faune des Monts Doudou, km 307
°

NW Doussala,

375 m ,
B . L . Fisher

,
6 rainforest

,
bucket pitfall trap:AMG

CAS (subadult Prov . Ogooue
-Maritime

,
Loango N ational Park, 0 . S . G . Pauwels

xi .2002:MRAC 2 13087
Babycurus neg lectus . GHANA:Kete Kratschi [Kete Krachi , 07°48 'N ,

SMF RII/8873 (2 9 [not d
‘

,
TOGO :Atakpame SMF RI I/6696

( 9 )
Babycurus p ictus . KENY A: Athi Plains, G . W . Gregory: BMNH

(holotype

,

Op is thacanthus africanus . CENTRAL AFRICAN REPUBLIC: Prefecture

Sangha
-Mbaéré , Parque N ational de Dzanga—N doki

,
km 173

°
S ofLidjombo, at Camp

3 ; M . Burger, 25 .v .200 1:CAS DEMOCRATIC REPUB
LIC OF CONGO :Congo don. Gilson:MRAC 4552— 4 554 (d ,

Bas . Congo , Cattien,
Delafaille

,
1956: MRAC Bas . Congo ,

Kimwenza

R. P . Van Eyen,
1956:MRAC Moyen Congo ,

Kimuenza
,

O4
°
Z8

'

S
,
0 15

°
17

'

E
,
A . Bouillon

,
1965:MRAC Bas . Congo ,

reg . Weka
,

OS
°
43

’

S,
0 12

°
36

'

E
, A . Marée

,
i. l 949zMRAC Equateur

,
Bas . Congo ,

riv .

Bangu Bangu, km 53 route N Boma
,
00

°
04

’

S,
0 19

°
12

’

E
,
J . Meulenbergh,

1964 1 MRAC
Kongo dia Venga, OS

°
26

'

S,
0 13

°
27

'

E
,
M . Bequaert, 19 .vi . 1951 1 MRAC

(subad . Bamania
, 00

°
0 1

'

N
,
0 18

°
19

'

E
,
R. P . Hulstaert, 20 . iii . 1956: MRAC

( cf) ; same data, except MRAC Bamba Kilenda

Mme . L epersonne, vii . 1948:MRAC ( of) ; Banana, O6
°

GG
’

S
,

0 12
°
24

’

E
,
Mesmaeckers

,
i. 1952 1MRAC Basankusu,

O1
°
14

’

N
,
O19

°
48

’

E
,
N . D .

Bunderen,
x . 195 1:MRAC (subad . Bokuma

,

’

00
°
06

'

S, 0 18
°
4 1

'

E
,
R. P . Lootens

,

1 . ii . 1952:MRAC same data
,
except MRAC same data

,

except MRAC 80 864— 80 865 (d
'

,
Boma

,
O5

°
SI

’

S,
0 13

°
03

'

E
,
L . Mesmaeckers

,

xii . 1950:MRAC Bolobo ,
02

°
10

’

S, 0 16
°
14

’

E,
J . D . Viccars, 1956:MRAC

Coquilhatville [Mbandaka, 00
°
04

'

N
,

Lang—Chapin Congo Exp ,

19 .v . 19 15: AMNH Kamangu H. Schouteden, 1941 1 MRAC
Kinshasa Lang-Chapin Congo Exp ,

27 .V . 19 15:AMNH

S. E. Kinshasa, 80 km de Moloundou,
R. Brisson, vi . 1970 1 MRAC

Léopoldville [Kinshasa], O4
°
19

'

S, 015
°

19
'

E,
Mme . L epersonne , 1942:MRAC 57-667

L éOpoldville , Stanley Pool [Pool Malebo
,
04

°
17

'

S
,

J . H. Camp ,
30 . ix. 1893 1

USNM 273 89 (5o
"
,
4 9

,
2 Lukalela Breulheid, xi . 194 1 1MRAC

(o
’

,
Lukolela Lang—Chapin Congo Exp ,

2 1 .v . l 9 15:AMNH L ukengi, Kasoi Fontainas:MRAC 4677
Luki

,
OS

°
3 8

'

S,
0 13

°
04

'

E
,
A . van O lstein,

28 .iv . 1952:MRAC Luki, Boma
,

O5°3 8
'

S,
0 13

°
04

’
E

,
Wagemans , 1957:MRAC — 972 05 (d

‘

,
Camp de la Luki ,

OS
°
3 8

'

S, 0 13
°
04

'

E
,
L eprez:MRAC Luozi, O4

°

57
'

S, 0 14
°
08

’

E,
Bequaert and

Schotte, 195 1:MRAC (juv . Mabali
,
OO

°
S3

'

S, 0 18
°
07

’

E
,
G . Marlier, 19551

MRAC (subad . Mayidi, 05
°
1 1

'

S,
0 15

°
09

'

E
,
R. P . van Eyen,

1952:MRAC

( d
'

,
Malela Lang-Chapin Congo Exp , 9 .vii . 19 15:

AMNH (3 d ,
5 9

,
2 subad . d

‘

,
3 subad . 9 ,

15 Matadi, OS
°
49

’

S, 0 13
°
28

'

E
, Courtois :

MRAC same data,
except

‘
S. A . Coplac, MRAC Mavuma
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05
°
05

'

S
,
0 12

°
59

'

E
,
M . Bequaert, xi . 1950:MRAC Moanda

,
05

°
56

’

S, 0 12
°21’E

,

E. Dartevelle, 1947:MRAC Wolter R
'

. Close ,
1954:MRAC GABON : Prov . O gooue

-Maritime
,
Reserve de Faune de la

Moukalaba-Dougoua, km 305
°
NW Doussala, 02

°
17

'

S
,

E
,
1 10 m

,
B . L .

Fisher, 25 .ii rainforest, bucket pitfall trap:AMC same data
, except

‘M .

Burger, 3 .iii .2000 , rainforest, ex rotten log
’

: CAS Prov . O gooue
-Maritime

,
E of

Gamba,
“

on road to Vera, trapl ine #5, S, M . Burger, 24 .vii .200 1 , in

forest habitat with stream nearby:USNM

Op is thacanthus lecomtei. CAMEROON : Kamerun
,
West Afri ca, EfA. Ford:

AMNH (o
’

, juv . British Cameroons, Sassé , nearBuea ca . 3500 ft

on Slope ofMt . Cameroons , S. Tita
,
xii . 1950:CAS (d

'

, same data, except
‘iii . 1951 ’ 1

CAS same data, except
‘iv CAS O lounou, 0 12

°
08

'

E, F.

Puylaert, 1 1 MRAC (subad . 10 m i -W Bertoua

640 m
,
E. S. Ross and K . Lorenzen,

5 .x . 1966:CAS (o
’

,
Slibad . EQUATO

RIAL GUINEA: Fernando Po [B ioko Island, 03
°
27

'

N
,
OO8°4 1

'
E] Banapa, Ramon

Persamon,
vi i . 1968 1 MRAC GABON : Prov . O gooue

-Maritime
,
A ire

d
’

Exploit, Rationnel le de Faune des Monts Doudou ,
km 3 03

0 WNW Dous

sala,
630 m ,

B . L . Fisher, 18 . i i i .2000 ,
rainforest ,

"
s ifted l itter:

AMC

Pandinus dicta tor. West Africa, purchased Stevens:BMNH (paratype

En face d
’

Irebou,
rive Francaise ou fleuve Congo [Ir.ebu, 00

°

37
'

S
, OI7

°
4S

'

E
,
dubious]

Nassent:MRAC CAMEROON : 30 km E
‘

of Krib i On

road to Y aoundé Vanderb ilt Afr. Exped .
,
26 .xi . 1924:MCZ 2 9

subad . d
'

,
22 Kamerun , West Africa, E. A . Ford:AMNH 3427 Kameroon,

Finley McGrissett: AMNH 25505
.

(subad . Akandinga [Akanolinga,
03

°
46

'

N

D . Thys v .d . Audenaerde, 28 .x . 1964 1 MRAC B ipindi

French Cameroon, S. E. Johnson: MCZ (6 9 , juv . Efulen
French Cameroon,

Finley McGrissett, 193 1— 19132: AMNH (4 9 ,
Ekoumdoum ,

B iba
,
03

°
49

'

N
,
0 1 1

°
32

’

E
,
D . Thys v .d . Audenaerde, 9 .x. l 964: MRAC

Metet George Schwab:AMNH ex MCZ ( 9 ),M CZ

9
, subad. Mevo—Nkoulou, 03

°
47

'

N , 0 1 1
°
34

'

E
,
Thys v .d . Audemaerde

,
22

MRAC Lorn et Kadié [Kadey], Miéri, Batouri,
'

N
,
I 3

°
S8

’

E
,
F . Puylaert,

MRAC Nkolmebang, 04
°
24

'

N
, 0 11°255E,

-\D . Thys v .d .

Audenaerde, 20 .x . 1964:MRAC (5 O lounou
,
02

°
49

’

N
,
012°08 ’E,

F. Puylaert

11 MRAC Sakbayémé Edéa [03
°
48

'

N

George Schwab:MCZ EQUATORIAL GUINEA:Micomeseng, 02
°
08

'

N
,

MRAC Fernando Po [B iokoIsland

03
°
27

'

N
, Capt. B irch:BMNH (holotype Fernando Po, St. Isabel ,

03
°
45

’

N
,
008

°
42

’

E
,
Ramon Persamon

,
vii . 1968 1 MRAC GABON :Omboue

(Pem an Vaz) C . R. Aschemeier
,
Collins—Gam er Congo Exp:,

14 .v . 19 17:USNM same data
,
except USNM same data, except

USNM Oyem , OI
°
37

'

N
,
0 1 1

°
35

'

E
,
J . Collot, 1966:MRAC

Prov . O gooue
-Maritime

,
A ire d ’

Exploit, Rationnelle de Faune desMonts Doudou, km

307
°
NW Doussala

, 375 m
,
B . L . Fisher, 6 rain

forest
,
bucket pitfall trap:AMC Prov . O gooue

-Maritime, A ire d
’

Exploit, Rationnelle
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tion-Firestone Expedition,
1940:USNM Monrovia

MCZ Monrovia, 06
°
19

'

N , G10
°
48

'W ,
W . G . Johnson,

1975:MRAC (8 d
‘

,
5 9 )

Monrovia, R. N . N ilson,
29 .vii . 1963 :CAS Mt . Coffee O . F .

Cook,
1896:USNM (5d

'

,
Mt . Coffee , Rev . George P . Goll , 1899

— 1900:USNM

N imba County,
O ldtown Gobonwea, 225 mi from Monrovia, 40 m iles E Mt. N imba

Charles D . Miller 111, at night, with aid of l ight, they frequent rocky
outcrops in the bush,

frequently come out during the day after heavy rains:AMNH (2d
'

,

USNM (4d
'

,
Y ekepa N imba, 07

°
35

'

N
, 008

°
28

'W
,
M . Louette and P . Rigaux ,

15 . iii . 1980:MRAC Zwedru (Tchien) Eastern Prov . ,

J . J . Baldwin, Jr.:USNM 177246 Zwedru Jensen,
6 .vi . 19471

USNM (juv . N IGERIA:Ibadan, 07
°
14

'

N
,
003

°50 'E, S. Afolabi Toye , ix . 1968:MRAC

(d
‘

, Jos , 09
°
55

'

N
, 008

°
54

'

E
,
E. Bot Gwong, x MRAC (juv .

o
"
,
2 juv . Kaduna N igeria, W . McDonald, ii11958:AMNH

Kwara State, Iyale , 60 m iles S Idah L . Dick, i. l 970:AMNH (juv.

O loke Meji Ibadan:USNM Plateau Province , JOS, 09
°
55

’

N
,

008
°
54

'

E
,
Meussen and Bouguiaux ,

7 MRAC SIERRA
LEONE: Freetown

,
Pepel Town, O8

°
3O

’

N
,
0 13

°
15

'W
,
D . O lu—Pitt

,
iv .1977 1

\ "

MRAC

(juv . Pepel Town,
08

°
35

'

N
, 0 13

°
03

'W ,
D . O lu-Pitt

,
ix . 1976:MRAC

(juv . TOGO : AMNH (d
‘

,
3 9

,
Atakpamé , Kolekepe [KolokOpé], 07

°28 'N

00 1
°
19

'

E,
F . Puylaert, 26

— 3 1 .viii . 1969 1 MRAC Badou
,
07

°
37

’

N,
000

°37
’

E
,

Dr W . Verheyen and 0 0 11 , 17 .vii . 1968 1 MRAC Bafilo ,
Aledje , [Alédjo]

09
°
15

’

N
, 00 1

°
12

'

E
,
F . Puylaert, 19 .vii . 1969:MRAC (subad . Fazao

F . Puylaert, 20
- 24 .viii . 19691MRAC ex (d

‘

,
N iamtougou

09
°
46

'

N
,
00 1

°
06

'

E
,
F . Puylaert, 2 1 MRAC (2c ,

Naliergou,

10
°
55

’

N , 000
°
09

’

E
,
Dr W . Verheyen and coll .

,
17 .viii . 1968 ; MRAC (7d ,

Togoville, 06
°
14

’

N
, 00 1

°
29

'

E,
-F. Puylaert, 11 MRAC MRAC

ex MRAC (2 juv . o
"
,
2 juv . N o data:AMNH
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cially true for hyperdiverse groups ofArthropods such as ants (Hymenoptera:Form icidae) ,
forwhich even approximate estimates of species richness and distribution patterns remain

difficult to ascertain (Robertson 2000a) .

Ants are an especially diverse and ecologically important group whose social behavior

and ecological dom inance have been the subjects of intense biological study (HOlldobler

and Wilson Despite this long history of research and their ecological importance ,
considerable gaps remain in our understanding of the African ant fauna (Robertson 2000a

and included references) . For example, the Species-level taxonomy of driver ants (Aenic tus

and B arylas ) is fragmentary
“

and out-of-date , despite their Spectacular predatory-and no

madic behavior and the evidence that certain
“
keystone

”

Species exert amajor influence on

the composition of forest arthropod communities -(Franks and Bossert 1983 ; Gotwald
A more complete inventory ofAfrican ants is essential to advance understanding of

their ecology, evolution,
and behavior, and to take full advantage of their demonstrated

value in conservation priority setting, biomonitoring, and biological control (Agosti et al .
2000)

Quantitative sampl ing of ants has been Conducted in
‘

. Ghana (Belshaw
"

and Bolton

South Africa (Majer and de Kock
‘

1994) , Tanzania (Robertson and Nam ibia

(Robertson 2000b) . In this paper, I report the first quantitative survey of ants in theC ongo

Basin. Inventories were conducted along an elevational gradient at three Sites: 1 10 m ,

375 m ,
and 640 m on Monts Doudou,

in southwestern Gabon. Information is presented on

the species composition along the gradient and the relative efficiency ofmethods to capture

ants .

METHODS

Study Sites

Ants were intensively sur veyed from
'

24 February to 2 1 March 2000 at three principal
localities along an elevational gradient on Monts Doudou. The reserve is located iri south
western Gabon in the Province de O gooué-Maritime . The inventories were conducted at

the following Sites and hab itats within the Reserve:

Camp 1 . Reserve de Faune de la Moukalaba-Douboua, km 305
°

-NW Doussala,

km 324
°
NW Mourindi 1 10 m

,
lowland rainfok st,

- 24

February— 4 March 2000 .

Camp 2 . A ire d ’

Exploitation Rationnelle de Faune des Monts Doudou, km 307
°

NW Doussala, km 32 1
°

NW Mourindi, 10924.35f-E,

-~elevation zone

350— 425 111
, with principal collection conducted at 375 m ; mid-elevation rainforest, 5

March— 12 March 2000 .

Camp 3 . A ire d ’

Exploitation Rationnelle de Faune des Monts Doudou,
km 304

°

NW Doussala, km 32 1
°
NW Mourindi

,
elevation zone

585— 660 m
, with principal collections conducted at 640 m ; mid-elevation rainforest, 14

March— 2 1March 2000 .

In addition,
a second lowelevation Site ( 1 10 m)was Visited on February 29, 2000 (Re

serve de Faune de la Moukalaba-Douboua, km 2 14
°
SW Doussala

This sitewas located km SSE ofCamp 1 . In this paper, Camp 1 alongwith
this additional 110-meter site is referred to as the 110-meter Site

,
Camp 2 as the 375-meter

Site , and Camp 3 as the 640-meter s ite .

The habitat of all Siteswas lowland rainforest . The 1 10-meter sites had been selec

tively logged until 1992 . Camp 2 and Camp 3 did not Show any signs ofprevious logging.

270



ANTS OFGABON

During a 10—day reconnaissance in the region before the expedition,
the 660 m summ it near

Camp 3was the highest po int encountered onMonts Doudou.

Survey methods

In each elevational zone, ants were surveyed using seven principal methods:leaf litter
sifting, pitfall , yellow pan,

beating, sweeping,
Malaise

,
and general (hand) collectingmeth

ods . Simon van Noort conducted the yellow pan, sweeping, andMalaise traps as part ofhis
study on Ichneumonidae . [See Chapter on Ichneumonid (Hymenoptera) diversity , by Si

mon van N oort in this volume for additional details ] These methods are described below:

( 1) Leaf l itter sifting (L) . Invertebrates were extracted from samples of leaf l itter (leaf
mold,

rotten wood) using a modified formof the Winkler extractor (see Fig. 2 in Fisher
The leaf l itter samples involved establ ishing 50 , 1 m2 plots , separated by 5 m inter

vals , along a 250-meter transect line . The leaf litter ins ide eachplotwas collected and sifted
through awire sieve with square holes of 1 cm x 1 cm . Before sifting, the materialwas
choppedwith a machete to disturb ant nests in small twigs and decayed logs . Ants and

other invertebrates were extracted from the Sifted litter during a 48-hour period in

m ini-Winkler sacks (for a detailed discussion of the m ini-Winklermethod, see Fisher 1998
At each elevation zone

,
two transects were conducted, each with 50 litter samples .

At 110 m the second l itter transectwas located km from the first. At the 375 m and

640 m camps , the litter transects were placed less than 1 km apart.

(2) Beating lowvegetation (B) . Along the 50—Sample leaf l itter transect, 25 beating sta

t ions were:established 10 m apart. Ants on lowvegetation and arboreal ants were sampled

by holding a stretched 1 m x 1 m White nylon platform below the undergrowth and beating
the trunk or a branch three times with a. st ick. The dislodged ants were aspirated and placed

in ethanol . This processwas repeated six times for each of the 25 beating samples . There

times With a.stick. The Six beating subsamples were taken w
i
thin a 5 m radius of the beat

ing,
station along the leaf l itter transect .

(3) Pitfall traps (P) . In each elevational zone, thr ee pitfal l transects W ith 1 1 buckets.per

internal diameter, 220 mm bottom internal diameter) were sunk with their rim s. flush with

serviced each day for a period of seven [See Chapter on Ichn eumonid (Hymenoptera)

Yel low pan traps (Y ). A transect consisting o-f 25 stations Spaced at
“

5 m intervals

sweepwas conducted . in previous ly unsampled vegetat ion , [See Chapter on:Ichneumonid:

(Hymenoptera) divers-ity, by Simon van Noort:in this volume for additional details ] ;
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(7) General collecting (G) . An ts were alSo surveyed through general collecting, d e

fined as any collection method thatwas separate from the quantitative transect andMalaise

trap methods described above . It included searching rotten logs and stumps , dead and l ive

branches and twigs , lowvegetation,
term ite mounds , and under stones .

Data analysis

Only records of ant workers were used in data analysis since the presence of queens or

males in samples does not necessarily s ignify the establ ishm ent of a colony of that species
within the transect habitat type . Voucher specimens for this study have been deposited at
the California Academy of Sciences , San Francisco,

California
, US A.

Overlap and complementarity (distinctness or dissim ilarity, s ensu Colwell and

Coddington 1994) of the ant assemblages at different elevations were
“

assessed us ing dis

tinctness and beta-diversity indices . Complementarity
‘

of ant assemblages at different ele

vationswas assessed us ing the proportion of all species intwo sitesxthat occurred
_

at only

one site . Complementaritywas calculated using the Marczewski—Steinhaus (M-S) distance

index:CMS (a b b j) where j number of species found at both elevations , a

number of species at elevation A ,
and b

'

number of Species at elevation B (Colwell and
Coddington M-Swas chosen because of its simple and statistically val id approach to
comparing two biotas (Colwell and Coddington

Beta-divers ity (species turnover between elevations)was calculated using the measure
of beta-divers ity developed by Harrison et al . because it distinguishes between

spec ies turnover and the lo ss of spec ies along a gradient without adding newspec ies .

Beta = (S/amax) 1, where S the total number of species in the two elevationscombined
,

and amax the maximum value ofalpha-diversity (1.e .
,
nurnber of species) between the ele

vations compared . The number of species unique to an elevation and the number ofspecies
shared between elevations were also compared .

The redundancy of quantitative methods to capture the same portionof the faunawas
evaluated using the redundancy index (R) . R l u/a

,
where u the number of species

found only by method min,
where min is the method that collected the fewest number of

Species , and a the total number of species collected by the method that captured the few
est species (Fisher Higher values represent greater redundancy:a value of l repre
sents complete redundancy, where all species collected by the method that captured the
fewest species are also collected by the othermethod, and a value of 0 represents noover
lap between species captured by each method .

RESUL TS

Three hundred and ten species of ants in 56 genera, were collected on Mont-s Doudou

(Table Genera with 10 ormore species were:Tetramorium (34 species), Pyramica
Monomorium Camp onotus Pheidole Crematogas ter O ligomyrmex

Strumigenys Technomyrmex Cataulacus ( l l ) , Polyrhachis ( l l ) and

Pachycondyla Strictly arboreal species constituted approximately 27% of the total

species richness (assessed from Table 1 on the basis of collecting method and previous
knowledge ofbiology) .

Elevation had no measurable effect on species richness , with the number of species at
the two upper elevations being identical (206 species) and only four less than the number at
the lowest elevation (2 10 species) (Table The number of species unique to 640 m (34)
was sim ilar to 375 m (3 1) but less than 1 10 m
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Camponoms sp . 05

Camponotus sp. 13

Camponotus sp.. 16

Camponotus sp . 19

Campono tus sp.
. 23

O cecophyl l
'

a longinoda

Para-treehina sp . 0 1

Paratrechin'a sp . 02

Para trechi
‘

na sp . 03

Pa-ra trec-hina sp . 04

P
'

ara trechina sp . 06

Paratrechma Sp . 10

Para trechina
'

sp . 1 1

1 l 0 m

P M
,
Y

, S

L 2 , B, G M,
S

375 m

B,

“

P, Y
‘

, M S

L I , L 2 ,
B

, S

L l , P
“

, S

L 2
, B, S
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L 1,_ L 2 , S



Pd lyrhachis concava

Polyrhachis decemdenta ta

Pa-lyrhachis. laboriasa

Pa lwhachis revoili

L l L 2

C
‘

ataulacus sp. 09

Crema 'togas ter sp . 0 1

L I , L 2, S

L I
,
L 2

L 2
‘

, B, P,G,
M,
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Species 1 10 m 375 m 640 m

Crema togas ter sp . 07

Crema togas ter sp . 08

Crema togas ter sp . 10

Crematogas ter sp . 1 1

Crematogas ter sp . 12

Crematogas ter sp . 13

Crematogas ter sp . 14

Crema togas ter sp . 15 B
, S, M

Crematogas ter sp . 18

Cyphoidris exa lta

Decamorium decem L I
,
L 2

,
Y

D icroasp is laevidens

Melissotarsus emery:

Meranop lus nanus

Microdaceton tibia lis

Monomorium thrascolep tum

Monomorium cf. cryp tobium

Monomorium cf tanysum

Monomorium cryp tobium

Monomorium draxocum

Monomorium egens

Monomorium exiguum

Monomorium guineense

Monomorium invidium

Monomorium nr. invidium

Monomorium sp ec trum

Monomorium s trangula tum

Monomorium sp .

‘0 1

Monomorium sp . 02

Monomorium sp . 03

Monomorium sp . 04

Monomorium sp. 05

Monomorium sp . 06

Monomorium sp . 07

Monomorium sp . 08

Monomorium sp . 09

Myrmicaria exigua

Myrmicaria sp
'

. 0 1

O ligomyrmex nr. viliers i

O ligomyrmex sp . 0 1

O ligomyrmex sp . 02

O ligomyrmex sp . 03
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110 m

Pym
-mica tacta

Pyramica te tragnatha.

L l
, L 2

L I , L 2
‘

, Y
'

Tetramariu-m Sp . 0 1

L 1
, L 2 , S

L I L 2:

Tetramorium sp . 10

Tetram'

ori
'

um Sp . 12
'

Tetmmoriu-m sp . 14
“

Tet-ratmorium:sp . 15

Tetramoriwm sp . 177

L I , L 2,, Y, S

375 m 640 m

L I , L 2 L 1
, L 2 , S

L I , L 2

L I
, L 2 L I

,
L 2

L I L 2.

L I , L 2

L l , L 2

L I , L 2
“

S

L 1, L 2 , Y _ _

L 1, L 2

L l
, B, G

L I , L 2,, G
, Y

278



Species l 10 m

Tetramorium sp . 26

Tetramorium sp . 27

Te
‘

tramorium Sp . 28

Tetramorium sp. 30

Tetramorium sp. 3 1

Tetmmorium sp . 32

Tetramorium sp . 33

Tetramorium sp . 34

Tetramorium sp . 35

Tetramorium sp. 36

Tetramorium sp . 37

PONERINAE
Amblyopone sp . 0 1

Anochetus africanus

Anochetus nr. africanus

Anochetus ka tonae

Anoehetus sp . 01

Anochetus sp . 02

Anochetus sp . 03

AnocheZus sp . 04

Anochetus sp. 05

Centromyrm
-ex bequaerti

Centromyrmex sellaris

Discothyrea sp . 0 1

D iscothyrea Sp . 03

Hypoponera sp . 0 1

Hypoponera sp . 02

Hypoponera sp . 03

Hyp oponera Sp . 04

Hypoponera sp . 06

L ep togenys amon

L ep togenys bubas tis

L ep togenys camerunens is

L ep togenys conradti

L ep togenys occidenta lis

L ép togenys Sp . 05

L ep togenys sp . 07

L oboponera basa lis

L oboponera vigilans

Odontomachus ass iniens is

Odontomachus troglodytes

Pachycandyla ambigua
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640 m
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L 2
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L 2

L 1
,
L 2



BRIAN L . FISHER

Species 1 10 m 3 75 m 640 m

Pachycondyla cattvaria

Pachycondyla cf. sharp i

Pachycondyla p achyderma

Pachycondyla sjos tedti

Pachycondyla tarsata

Pachycondyla sp . 0 1

Pachycondyla sp . 02

Pachycondyla sp . 03

Pachycondyla sp . 04

Phrynop onera bequaerti

Phrynoponera gabonens is

Phrynop onera heterodus

Phrynoponera svem
'

P latythyrea conradii

P latythyrea gracillima

P latythyrea modes ta

P lectroctena minor

P lectroctena ugandens is

P rionop elta sp . 0 1

Prionop elta sp . 02

P rionop elta sp. 03

Probolomyrmex sp . 0 1 L I
,
L 2 :

Psa lidomyrmexp rocerus

PSEUDOMYRMICINAE

Tetraponera aethiops

Tetraponera anthracina

Tetraponera cf. liengmez
’

Tetraponera mocquefys i

Tetraponera Ophtha lmica

Tetraponera sp . 03

TAB L E 2 . Complementarity and species turnover between the three

el evational zones based on all methods sampled in Monts Doudou. The

Marczewski-Steinhaus (M-S) complementarity measure is above the diagonal
andHarrison index ofBeta diversity is below. Highervalues represent greater
distinctness (M-S) or turnover (Beta) . The number of species shared between
elevations is presented in parentheses .

Elevation 110 m 375 m 640 m
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TABL E 5. Optimal orderofmethods to capture the greatest numberofspecies

for each e levation,
based on the 8 methods used in this survey. The cumulative

number
“

ofspe0 1es captured IS inparentheses .LI , L 2 leafl1ttersifting transects ;
B beating; S sweepingG general collecting (G) . Ye llowpan traps ,Malaise,
and pitfall added very fewnewspecies.

Elevation Method

L 1 ( 104)+ s ( 157)+L 2 (200)

The analys is of redundancy clearly shows a d1
'

v1S10 n 1nmethods to either capture spe

cies living or foraging on the ground or soil versus species foraging and nesting above

ground (Table Leaf litter, pitfal l and yellowpan traps .formed one g roupwith high te
dundancy that captured the ground assemblage,while Sweeping, beating andMalaise traps

had high redundancy and captured the arboreal assemblagef
‘

General collectingwas more
redundant with the methods that captured the ground community thanwith methods that
trapped the arboreal community. Ofnotewas that even though the two leaf- litter transects
conducted at each elevational zone were highly redundant (R i the second

transect still captured a greaternumber ofnewspecies than all less redundant methods eXa

cept sweeping (Table 5,

DISCUSSION

Species richness

The 3 10 spemes of ants recorded 1nMonts Doudou represent the greatest ant spec ies
richness yet recorded for a single region on the continent . In Tanzania, Robertson
recorded 232 species , and in Ghana Belshawand Bolton ( 1994) recorded 176 species ,
whilst Room recorded 128 Species (Room The species count from MontSDoudou is
also greater than any locations surveyed in Madagascar (Fisher 1996 , 1999a,2002 ;
Fisher and Robertson The highest recorded species richness inMadagascarwas 215
species at the Anjanaharibe—Sud Reserve in northeastern Madagascar (Fisher

-

A

comparison between 50-sample, leaf litter transects onMonts Doudou and lowelevation
sites in Madagascar (25— 1240 m) also shows greater richness in Gabon than in Madagas

car. In this study,
the average number of Species captured in a 50~§ ample , leaf littertransect

in Gabonwas spec ies (SD is N
“

E 6)while inMadagascar anaverage of 80 3 spe
cies were captured in a sim ilar area. (SD :1: N

The recorded species richness on Monts Doudou
,
however

,
is inferior to inventories

conducted in thewet tropics in Central America, South America
,
and in southeast Asia.

Longino and colleagues (2002) reported 437 species from L a Selva Biological Station,

Costa Rica. Briihl and colleagues ( 1998) found 524 species in Kinabaloo National Park,

Borneo . Verhaagh ( 1990 , 1991) reported 520 species in Panguana Reserve , Peru. All of

these inventories employed a complement of collecting methods and strongly suggest that

thewet forest in Africa has lower ant diversity than sim ilar habitat in Southeast Asia and
the N ewWorld . Future work comparing studies that include measures of inventory com

pleteness will be necessary to confirm this prel iminary result.
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TABL E 6 . Redundancy ofquantitative methods used to capture the same portion ofthe fauna. See

text forexplanation ofredundancy index (R) . Highervalues represent greaterredundancy. Leaflitter
sifting transects (LI , L 2) , beating (B) , pitfall traps (P), general collecting (G) , sweeping (S) , yellow
pan traps (Y) , andMalaise traps (M) .

(a) Elevation . 1 10 m (above diagonal) and 375 m (below)

B P

(b) Elevation 640 m

Productive methods

The survey on Monts Doudou is the most thorough inventory conducted in Africa to
date . The high species richness of this study isdue in part to the variety ofmethods used to

capture ants . Every method employed captured additional species . A critical issue associ

ated with invertebrate inventories is determ ining which method and sampling design is the

most efficient . As reported in other studies (Fisher l 999b ; Fisher and Robertson lit

ter sifting captured the most species . Based upon the number of species captured, Malaise,

yellow pan,
and pitfall were the least productivemethods . Sweeping is rarely used in ant in

ventories but these results suggest that it should be included to complement l itter sampling.

Sweeping also
'

collected rare ants such as Santschiella kohli (Fig. l ), which had yet to be re

corded in Gabon.

Elevational variation

Elevation had no measurable effect on Species richness and composition. In studies in

Madagascar (Fisher 1996 , 1998 , l 999a,
l 999b ,

2002) along an elevational gradient from

appro
ximately 25 m to m

,
species richness peaked at mid elevation (800 m) and de

clined rapidly after m . In addition,
these studies in Madagascar showed distinct

montane and lowland ant assemblages . The results from this Study suggest that Monts

Doudou does not have a unique mountain ant fauna at the 640 meter site . Mountains with

higher elevation such as Monts Cristal , which reaches just over m , should be investi

gated forpossible montane elements in Gabon.
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There is lim ited inform ation on the

distribution pattern of ants in the Congo
Basin. Thanks to the recent work of

Bolton (2000) there is one diverse

group,
the tribe Dacetonini, which has

been sufficiently documented to perm it

an evaluation of the uniqueness of the

ant fauna on Monts Doudou. The

Dacetonini (Microdaceton, Pyramica ,

and Strumigenys ) on Monts Doudou

comprised 36
“

species , all but two of

which have previously been recorded

from Gabon or in neighboring countries

and
“

have broad
'

_ distribution ranges

across the western Congo Basin.

The 1 10-
“

meter zone Was the only

site surveyed that showed signs ofhabi
tat disturbance . This sitewas selectively
logged for a fewspecies . This activity
seemed to have l ittle effect on the ant

FIGURE 1 . Santschiella kohli, a rare species , collected by
fauna m the areas sur

v
eyed Along Ihe

sweeping at 375 m ,

roads that were estab l l shed . to extract
logs , however, the invasive

“

exotic ant

Wasmanm
’

a auropuncta tawas seen. It is possible that with time
,
this invasive ant will pen

etrate the forest away from the road edges . Wasmannia aurop uncta tawas first recorded in

Gabon in 1914 in Libreville, Gabon (Santschi 1914) and has recently been recorded
i

-from

reserve de la L Opé (Wetterer et al .

Inventories are a crucial step. in the conservation process and provide the baseliiied ocQ

umentation of species and their natural occurrence . Patterns of species richness , turnover,
and endem ism are three criteria for conservation assessment that require knowledge of spe

cies ’ spatial distributions . There are arguments to base conservation decisions on alterna

tive criteria (such as threat oruniqueness ofhabitat or ecosystem) , but there is still ac ritical
need to define areas ofhigh endem ism and species richness if the maximum diversity is to

be preserved . The best sustainable management decisions are based on thorough knowl

edge of the inhab itants to be conserved. Accurate environm ental inform ation is important

for land management in Gabon and this requires taxonom ic knowledge . We must continue

to develop the taxonom ic capacity ofAfrican scientists to ensure that baseline biodiversity
data is available for sound conservation and sustainable use plann ing.
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Gazetteer

Note:Local ities studied only by particular authors have the authorname in parentheses .

Locality Longitude E Latitude S Elevation (m)

Site 1 (Burger)
Site 2 (Burger, Fisher)
Site 3 (Burger)
Site 4 (Burger)
Site 5 (Burger)
Site 7 (Burger)
Mont Pongou (Sosei)
MontMougoubi (Sosei)
Plot 1 (Sosef)
Plot 2 (Sosei)
Plot 3 (Sosei)
Plot 4 (Sosei)
Plot 5 (Sosef)
Plot 6 (Sosei)
Plot 7 (Sosei)
Plot 8 (Sosei)
Plot 9 (Sosei)
Plot 10 (Sosei)
Plot 11 (Sosei)
Plot 12 (Sosei)
Plot 13 (Sosei)
Plot 14 (Sosei)
Plot 15 (Sosei)
Plot 16 (Sosei)
Plot 17 (Sosef)
Plot 18 (Sosei)
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Bos trychid

olivacea 141

mm 141

Bothrop tha lmus 172

linea tus 172

lineatus brunneus 172

Bozakites 204

Bufo 155
camerunens is 157

gracilip es 157

macula tus 157

tuberosus 157 , 179

Buthus

afer 255
imp era tor 255

centrurimorphus 244

C
.

Go labaria 17 1

reinhardtii 172

Ca lp oca lyx

brevifolius 24
heitzii 38

dinklagei 3 8

Ca lyp tocichla s erina 140

CamarOp tera chloronota 140

Camp ethera nivoso 133

Camp onotus 272
Campop lex 198

Canira llus aculeus 14 1

Cap rimulgus p ectora lis 142
Carap a p rocera 3 8
Cardiog lossa 153

escalarae 153

gracilis 153

gra tiosa 153

leucomys tax 153

Cas inaria 198

Cataulacus 272

Cousys 175
lichtens teini 175

Ceibap entandra 3 8
Celtis tessmannii 3 8
Cepha lophus ogilbyi crusa lbum l

Chabanaudia 169

Chamaeleo 167
cris tatus 167

oweni 167

290

Charina 17 1
Charop s 198
ChilOcyrtus 2 10

Chiromantis 167
rufescens 167 179

Chirotica 207

Chlorolius 180

Chriodes 198

Chrys ococcyx 14 1

flavigularis 14 1
Cincinnobotrys acaulis 24

Commitheca letes tuana 24

Congosorex 12 1

Connarus longes tip ita tus 24
Conraua 165

“

crass ip es 165, 166

Cos tus nudicaulis 24
Coula edulis 3 8

Courtella

arma ta 222

hamifera 222
Cremaiogas ter 272

Criniger ndussumens is 133
Crocidura 97

125

crena ta 94
,
97, 10 1

— 103
,
1 16

,
118

do lichura 10 1
,
1 16 , 1 18

eisentrauti 104

golia th 97, 100
— 102 , 1 16

— 1 18 , 122

125

grassei 94 ,
100, 102 , 103 , 116> l l 83

122
,
123 , 125

hildegardeae 122

kivuana 104

lanosa 104

latona 10 1

manengubae 104

maurisca 10 1
,
122

mutesae 122

nigrofus ca 122
odora tus 102

olivieri 102 , 122

p oens is 122

s tenocepha la 104

wimmeri 122
Crocodylus 176

ca taphractus 176



niloticus 176

Crossogas ter 222 , 223

Crotaphop e ltis 173

hotamboeia 173

Cryp tophion 2 11

Cryp tothylax 180

Cylicodiscus gabonens is

Cynometra

lujae 3 8

nyangens is 26 , 3 8

D

Dacryodes igaganga 3 8

Daniellia kla inei 3 8

Dasymys incomtus 122

Dendroasp is 175

jamesonii 175

Deomysferrug ineus 1 10 , 111
Dep ressopyga 208

tanzanica 208

Desbordes ia glaucescens 3 8

D ialium angolense 3 1 , 3 8

D iapars is 210

D ichap etalum 26

D ichos temma glaucescens 3 1 ,

D icrurus atrip ennis 140

D imorphogna thus 164

africanus 164
D iogoa zenkeri 3 1

D iospyros 3 1 , 3 8

dendo 3 8

hoyleana 3 8
obliquifolia 3 8
zenkeri 3 8

D ip sadoboa 173

aulica 173

duchesn-cii 173

weileri 174
Dory lus 270

Dracaena 3 8

Dryoscop us angolens is 140

Dyaphorophyia

cas tanea 140

tonsa 142

E

Elaeophorbia drup ifera 26 , 39

Elisabethiella articula ta 223

INVENTORY OFMONTS DOUDOU, GABON

29 1

Enicosp ilus 209, 2 10

exp editas 209, 2 10

senes cens 209

H
Ha llea ciliata 3 8

Handaoia 207

Hap s ia
’

ophrys 174

smaragdina 174

Heimyscusfumosus 110— 114 123

F

Feylinia 169

c urrori 169

grandisquamis 169, 170

Ficus 2 18— 222

abs cona
’

ita 22 1

aurea 22 1

cyathis tipula 222

cya this tipula pringsheimiana 222

elas ticoides 223

louis ii 220 , 222 ,
223

oreodryaa
’
um 222

ovata 222

sans ibarica 222

s ans ibarica macrosp erma 220 , 222

subsagittifolia 222
Fita ts ia 204

Foveosculum 208

s tria tifemp s 208

G

Gabunia 204

Gambeya africana 3 8
Gas tropyxis 174

Geotryp etes 151

seraphini 150 ,
151, 177

Gerrhosaurus 169

nigrolineatus 169

GibboSOp lites 208

guineens is 208

Gilbertiodendron dewevrei 3 8
Glaucidium sjos tedti 14 1, 142

Grayia 173

ornata 173

Greenwayodendron suavolens
Grewia coriacea 3 8
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Hemibys tra 208 K

Hemibys trops 208 Kass ina 16 1 , 180

va llotas 208 Khaya ivorens is 3 8

Hemidactylus 168 Kinixys 176

ans orgei 168 , 169
erosa 150 , 176 , 177

mabouia 169 Klutiana 198

echinus 168 , 169

fas cia tus 168

longicepha lus 168 ,
169

muriceus 168 , 169

Hemisus 158 , 180

p erreti 150 , 158 ,
172 , 174 ,

176 ,

177 , 179

Herp e-le 180

squa los toma 151

Heterometrus

imp era tor 256

roeseli 255

Hirundofulig inosa 13 3 , 142 143

Hoeocryp tus 204

Homa lium le- tes tai 3 8

Hop loba trachus 166 , 180

occip ita lis 166

Hybomys univitta tus 1 10
— 1 16 , 123 , 1

Hylomyscus 122, 123

aeta
-1 104 112

parvus 1 10
— 1 12

s tella 1 10— 1 15, 123 , 124

Hymenochirus 180

Hymenoptera

Form icidae 270

Hyp erolius 150 , 160 , 161 , 173

bobirens is 16 1

cinnamomeoventris 160

guttula tus 160 , 16 1 , 173

mosa icas 160

nasutus 160 , 16 1

ocella tus 16 1 , 173

p arda lis 160

phantas ticus 160

tubercula tus l 6 l

zonatus 161

Hyposoter 198

I

Imp atiensfloretii 26

Isomacro lobium conchyliophorum 26

292

L

L andolphia manni i 3 8 , 39

L anneawelwitschii 39
L asianthera africana 39

L eggaa
’

a 122

L emniscomys s tria tus 122
“

L ep todactylodon 1
,

80w

L ep tonychia echinocarp a 38

L ep top elis 162

aubry i 163

ca lcara tus 163

millsoni 163

ocella tus 163

rufus 164 ,
179

L ep tos iaphos 17 1

brevicep s l Sl ,

L ep tos iaphos l 7 l

L ibrevillea kla inei 38

L ienella 207

L ophuromys

nudicaudus 1 10— 1 12

s ikapus i 1221
“

Lychas ioia
’

es amieti 257

M
Mabuya 170

affinis 151 , 170, 177

a lbilabris

blandingii 170

p olytrop is 151 , 17
1
,

Ma lacomys long ip es 1 10
— 1 12 ,

Mamelia
_

207

Mansa 205

Massularia acumina ta 3 8

Mas tomys 122

Mehelya 172

cap ens is 172

cap ens is savorgna
ni 172

cross ii 172

egbens is 172
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Phyllas trephus

a lbigularis 143

icterinus 144

xavieri 144

P icathartes areas 133 , 140

P icra lima nitida 3 8

P itta

angolens is 143

reichenowi 143
P lagios iphon emarg ina tus 3 8

P lagios tyles africana 3 8
P la tymys tax 205

Polyrhachis 272

Praomys 1 10 , 122

jacks oni 122

Prionomys 12 1

ba tes i 12 1

Pris tomerus 20 1

P seudotogea 209

a lbidora 209

P terocarpus soyauxii 3 8

P tychadena 167

aequip lica ta 167

p erreti 167

pumilio 167

Pyramica 272 , 283

R

Rampholeon

p lazycep s 168

sp ectrum 167, 168

Rana 150

Rhadinodontops 209

Rhamnophis 174

aethiop issa 174

Rhampholeon 167, 168

Rhop trurus

buttneri 239
,
244

dent
'

atus 250

kirki 239

Rinorea 3 8 , 39

S

Sa intp auliop s is lebrunii 26

Sa lacia 38

Santiria trimera 3 1
, 38 , 39

Santschie lla kohli 282

294

Sa throp terus 2 10

Schoutedene lla 15 1
,
155

p oecilonota 155

sylva tica 155

Schreineria 204

Schumanniophyton hirsutum 26

Scorodophloeus zenkeri 3 8

Scorp io

7—dentatus 251

africanus 256
africanus typ icus 256
dicta tor 253

imp era tor 256

lecomtei 251

roeseli 256

s imoni 256

Scotoblep s 155

gabonicus 155, 179

Seres armip es 222

Serratosculum 209

flavonigrum 209
Shepp ardia

cyornithop s is 133 , 143

Silurana 150 , 165

Sorex odora tus 10 1

Sp ilop imp la 195

Sp inellamblys 209

Staudtia kamerunens is 3 8

Stenarella 205

Sterculia tragacantha 3 8

Stiphrornis erythrothorax 140

Stochomys longicauda tus l 10 ,

122
,
124

Strombos ia pus tula ta 3 1, 3 8 , 39

Strombos iop s is tetrandra 3 1, 3 8

Strumigenys 272 , 283

Strychnos aculeata 39 .

Suncus

remyi 94 , 102 , 103 , 1 16

123 , 125

Sylvietta denti 141

Sylvis orex 97

johns toni 97 , 100 , 102 , 1 16— 1

123
,

olla la 97, 100 , 102 ,
1 16

,
1 18

,

Symphonia g lobulifera 39
Synsep a lum longecunea tum 3 8



T

Tanyloncha 205

Tap ura letes tui 26

Technomyrmex 272

Telacanthura melanopygia 142

Tetramorium 272

Tetrap leura tetrap tera 3 8

Thamnomys rutilans 110
— 1 12

Tityus bahiens is 239

Toxicodryas 173

Traika la 20 1

Trichilia p ierreana 3 8

Trichobatrachus 155, 180

robus tus 155, 179

Tricho laema

hirsuta 14 1, 142

hirsuta angolens is 142 ,
143

hirsutaflavipuncta ta 142
Trichoscypha gambana 26

Trichos tephanus gabonens is 26

Tris temma ves titum 26

Trop icranus a lbocris ta tus 14 1

Uvarias trump ierreanum 3 8
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W
Warneckea cauliflora 26
Wasmannia auropunctata 283

Z

Zoothera cross leyi 140

295

X

Xanthocamp op lex 20 1

Xanthop imp la 2 10

occidenta lis 2 10

octonota ta 2 10

ogovens is 2 10

Xenopus 150 , 165
andrei 165

ep itrop icalis 150 1

179

fras eri 165, 179
sudanens is 165

Xylop ia
hyp o lamp ra 3 8

quintas ii 39


