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P45-05 – S45 Biodiversity patterns and processes along altitudinal gradients in tropical forests
17:30 – 18:30 – Joffre Area (Level 1)

Cross-continental comparison of the functional composition and carbon allocation of two 
altitudinal forest transects in Ecuador and Rwanda
HANS VERBEECK1, BAUTERS MARIJN1, BRUNEEL STIJN1, DEMOL MIRO1, TAVEIRNE CYS2, VAN DER HEYDEN DRIES2, 
KEARSLEY ELIZABETH1, CIZUNGU LANDRY3, BOECKX PASCAL2

1Ghent University, CAVElab Computational and Apllied Vegetation Ecology, 9000, Gent, Belgium
2Ghent University, ISOFYS Isotope Bioscience Laboratory, 9000, Gent, Belgium
3Université Catholique de Bukavu, Faculty of Agronomy, BP285, Bukavu, DR Congo
 
Tropical forests are key actors in the global carbon cycle. Predicting future responses of these forests to global change is challenging, but 
important for global climate models. However, our current understanding of such responses is limited, due to the complexity of forest 
ecosystems and the slow dynamics that inherently form these systems. Our understanding of ecosystem ecology and functioning could 
greatly benefit from experimental setups including strong environmental gradients in the tropics, as found on altitudinal transects. We 
setup two such transects in both South-America and Central Africa, focussing on shifts in carbon allocation, forest structure, nutrient 
cycling and functional composition. The Ecuadorian transect has 16 plots (40 by 40 m) and ranges from 400 to 3000 m.a.s.l., and the 
Rwandan transect has 20 plots (40 by 40 m) from 1500 to 3000 m.a.s.l. All plots were inventoried and canopy, litter and soil were 
extensively sampled. By a cross-continental comparison of both transects, we will gain insight in how different or alike both tropical 
forests biomes are in their responses, and how universal the observed altitudinal adaption mechanisms are. This could provide us with 
vital information of the ecological responses of both biomes to future global change scenarios. Additionally, comparison of nutrient 
shifts allows us to compare the biogeochemical cycles of African and South-American tropical forests.

P46-01 – S46 Free session: Climate change in tropical ecosystems
17:30 – 18:30 – Joffre Area (Level 1)

Limitation of reproductive success of a cavity nesting bird (Momotus mexicanus, Momotidae) 
during an ENSO event in Central Mexico
GRÉGORY MICHAËL CHARRE, MARCELA OSORIO BERISTAIN, OMAR PANIAGA
Universidad Autónoma del Estado de Morelos, Centro de Investigación en Biodiversidad y Conservación, 62209, Cuernavaca, Mexico
 
Soil texture, composition and orientation play another key-role for birds to achieve successfully their nestling period. We assessed the 
breeding success of the Russet-crowned Motmot (Momotus mexicanus) nesting along the earth bank on a secondary road corridor 
in a seasonally dry tropical forest in Central Mexico. We monitored 28 nests from construction to abandonment and characterized 
the composition of the soil in which they were constructed and other physical variables. We used a chi-square test to compare 
environmental values like precipitation amounts between seasons and soil composition between nests. We performed a pairwise 
non-parametric Mann-Whitney´s U-test on means for nest characteristics and nest orientation. Accumulated precipitation was 52.4% 
more intense in 2003 than the year before, with a significantly different distribution of the amounts recorded. Only one nest produced 
two fledglings, the others failed to breed successfully: 46 % of the nests experienced flooding or wall collapses while the nests built 
on sandy loam soil remained intact. Nest characteristics did not significantly differ between collapsed and undamaged tunnels, except 
for entrance diameter. The other nests that failed in reproductive success (54%) could be explained by inadequate soil properties like 
higher soil granulometry and penetrability or site exposure to depredation and inclement weather. The combined effect of elevated 
precipitations, high humidity and nest location in open site, as well as poor high quality available soil to construct nests probably 
impeded Motmots pursuing their nesting activities. This study could be of great interest for forest managers and help conserving 
suitable Motmot habitats with special focus on maintaining riparian corridors with substrate banks that permit the excavation of 
structurally stronger nest-cavities.

P45-03 – S45 Biodiversity patterns and processes along altitudinal gradients in tropical forests
17:30 – 18:30 – Joffre Area (Level 1)

Are the floristic composition of montane forest changing within their woody layers? A study in 
the Kahuzi-Biega National Park (Democratic Republic of the Congo)
CIRIMWAMI LEGRAND1, AMANI CHRISTIAN2, GOURLET-FLEURY SYLVIE3, KAHINDO JEAN-MARIE4, DOUMENGE 
CHARLES3, GONMADJE CHRISTELLE5
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The comparison between overstorey and understorey (woody layers) composition had been investigated in many studies without 
taking into account the altitude. Therefore, the impact of altitude on the variation of the floristic composition of the understorey vs 
overstorey remains poorly understood. We postulate here that the rate of overstorey species present in the understorey tends to 
increase with the altitude. The objective is to assess the dynamic trends of a forest in a case of altitude variation.
To investigate the variation of the floristic composition of the understorey and the overstorey of montane forests, we inventoried the 
highland forests (1800 to 3315m asl) of the Kahuzi-Biega National Park in the Democratic Republic of the Congo. Trees greater than 
10 cm of diameter at breast height (dbh) were numbered and identified in 10 x 1ha plots (overstorey), in each of which we nested 
a 0.1ha (understorey, woody plant with dbh<10cm). We measured the altitude for each plot. Fisher alpha and rarefaction r were 
calculated. For each couple of plot, we calculated the percent of overstorey species which are present in the understorey to see if the 
overstorey species are well represented in the understorey.
In the two layers alpha and r decrease when the altitude increases. The overstorey species are well represented in the understorey 
varying from 47.37% to 76.92% and tend to increase with the altitude (coefficient of correlation = 0.34, p=0.34). At least, 23.08% 
of the overstorey species are absent in the understorey. Differently from the rate of overstorey species present in the understorey, 
some of the most abundant species in the overstorey are present but rare in the understorey albeit the most common species in 
the understorey are those which will likely incorporate later on the overstorey. This means that these species don’t meet suitable 
conditions to regenerate or seldom regenerate beneath themselves. We found a likely future change in the floristic composition of 
the overstorey in these forests.
As already found in other studies, woody plant diversity decreases with increasing altitude. We found also that floristic elements of the 
understory that will likely integrate the canopy are often different from that of the current overstorey. This suggests future changes in 
the floristic composition of these montane forests if there are no major disturbance in the forest or if the mortality rate will not be 
greater among the abundant understorey species. 

P45-04 – S45 Biodiversity patterns and processes along altitudinal gradients in tropical forests
17:30 – 18:30 – Joffre Area (Level 1)

Biodiversity patterns of butterflies and moths (Lepidoptera) communities along a complete 
Afrotropical forest gradient
VINCENT MAICHER1, 2, SZABOLCS SÁFIÁN1, 3, TOMASZ PYRCZ4, AXEL HAUSMANN5, ŠT&#283;
PÁN JANE&#269;EK6, 7, ROBERT TROPEK2, 6
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Background: Altitudinal gradients, as important models for explaining biodiversity changes with various environmental conditions, have 
been recently studied in many places around the world. However, in contrast with others tropical regions, Afrotropical rainforests 
still offer a substantial lack of comprehensive data. The highest mountain in West/Central Africa, Mt. Cameroon (4095 m a.s.l.), offers 
the only complete tropical forest gradient from seashore to timberline in the whole continent, as well as an important hotspot of 
biodiversity and endemism. Here, we present the first results of our intensive research of both butterfflies and moths along the 
complete altitudinal gradient of Mount Cameroon.
Method: We have been sampling butterflies and moths at 7 elevations equally covering the complete forest gradient. Focusing on both 
nocturnal and diurnal communities of Lepidoptera, we have applied two main methodological approaches. Fruit-feeding butterflies and 
moths were captured by 80 traps baited by fermented bananas per elevation covering both understorey and canopy layers (as much 
as we know, the most intensive bait-trapping worldwide, especially for moths). Simultaneously, we have sampled moths by standardized 
active light collecting. In the last three years, our sampling covered dry season, as well as both transition seasons. 
Result: So far, more than 35,000 specimens were collected and are under process. The species richness of majority of the already 
processed groups is firstly growing with the altitude with a peak of diversity at about 300-700 m a.s.l. with a continuous decrease in 
higher elevations. Simultaneously, a high species turnover among the elevations was detected. On the other hand, both these patterns 
vary among the seasons. 
Discussions: We bring the first study of a complete altitudinal gradient in the Afrotropical forests, together with the most intensive 
standardised bait trapping along an altitudinal gradient. Both altitude and seasonality show important effects on biodiversity patterns 
of butterflies and moths. Including of often avoided lowest elevations revealed interesting patterns of low biodiversity not observed 
in many other studies. Although we have detected an interesting shift of the biodiversity patterns with the seasons, the low species 
numbers at the lowest elevations are consistent.


