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Introduction and overview 
The University of Nottingham (www.nottingham.ac.uk) is one of the leading universities in the UK.  It 
is research intensive and global in its outlook.  Operation Wallacea (www.opwall.com) is a conservation 
research organisation specialising in tropical forest and coral reef science and conservation.  The two 
organisations have joined forces in the Parque Nacional Cusuco (PNC), Honduras, in an effort to study 
and help protect the tropical montane rainforest of the park.  In order to do this, staff with expertise in a 
range of scientific areas (especially biology, geography and social science) have been contracted 
primarily from UK universities to lead scientific projects based in Cusuco.  Paying volunteers are invited 
to join these projects and to undertake small-scale projects of their own (usually for dissertations for 
university degrees).  This provides the funding for the costs of the scientific work.  Most of the 
fieldwork for the studies was carried out in July and August 2004.  The projects are listed in the next 
section. 
 
The main aims of the 2004 work have been: 

1. To start to build an inventory of the flora and fauna of PNC (diversity and abundance). 
2. To study the ecology of a range of important organisms, to achieve a better understanding of 

them and produce scientific dissertations and papers. 
3. To investigate the social and economic structure of the villages of Buenos Aires (primarily), 

Naranjito, Guadalupe and La Fortuna; and the attitudes of the people in these villages to PNC, in 
order to inform plans for development of PNC as a conservation and ecotourism centre. 

 
We have found that PNC is biologically very rich, with far greater diversity of all organisms studied 
than was known from previously existing records.  In addition to numerous new records for PNC, we 
have discovered many species new to Honduras and some that are undescribed and therefore new to 
science.  Among the species in the park’s inventory are many cloud forest specialists and other species 
that are of considerable conservation importance in the global context.  The 2004 work is only very 
preliminary in terms of understanding the ecology of the organisms living in PNC.  However, we have 
found that the primary forest of the core zone is approximately as rich as the forests of the buffer zone 
for a range of organisms, despite its higher altitude.  More importantly, there is typically little overlap in 
species composition between the primary forest and the secondary forest/plantations in the buffer zone.  
The species in the core zone of the park tend to be cloud forest specialists and other globally important 
species, while a higher proportion of buffer zone species tends to be common and relatively wide-
ranging species.  However, there are valuable species in the buffer zone and it is recommended that 
attention be paid to conserving this area as well as the core zone.  Of the non-forest land uses in PNC, 
shade-grown coffee plantations appear to support the most diverse and valuable set of species – much 
more so than other types of plantation and agriculture.  
 
Our social-scientific research suggests that the people living in Buenos Aires and surrounding buffer-
zone villages, while being poor, have developed a healthy respect for the forest of PNC.  The role of 
DIMA, COHDEFOR and other organisations in providing education programmes for the people should 
be acknowledged as being primarily responsible for this.  The people are very willing to get involved 
with potential projects designed to provide an income for them whilst ensuring that PNC is protected 
from logging, land clearance, hunting and other illegal activities.  Such projects are likely to be focused 
on ecotourism and on the production of environmentally friendly fair-trade coffee. 
 
The scientists and volunteers taking part in the scientific programme in 2004 have benefited greatly 
from the experience of coming to PNC.  Scientifically, it has been both fascinating and valuable.  We 
have accumulated data that confirm our initial impression that Cusuco is an area of high conservation 
value.  We have all expanded our scientific knowledge considerably, both in terms of other aspects of 
biology and geography, and in terms of knowledge about a different part of the world.  It has also been a 
great cultural experience and many people have enjoyed getting to know the people of Buenos Aires. 
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List of the projects undertaken in 2004, with scientists’ names 

Forest structure and composition 

Dr Daniel Kelly (Trinity College, Dublin, Ireland) 
Cordula Lenkhh (University of Glamorgan, Wales) 
Maarten Blaauw (Trinity College, Dublin, Ireland) 
Danny Hernandez (Operation Wallacea) 
Thomas Cavanagh (University College Worcester, UK) 
German Sandoval (Universidad Nacional Autonoma de Honduras, Honduras) 
 
Bat diversity and abundance 

Prof. John Altringham (Leeds University, UK) 
Paula Senior (Leeds University, UK) 
Sally Griffiths (Leeds University, UK) 
Claire Hopkins (Leeds University, UK) 
Zoe Davis (Leeds University, UK) 
Dr. Victoria Bennett (Leeds University, UK) 
 
Bird diversity, abundance and ecology 

Dr. Robin Brace (Nottingham University, UK) 
Dr. Peter Cosgrove (Cairngorms National Park Authority, UK) 
Dr. Martin Dallimer (Operation Wallacea, UK) 
Robin Cosgrove (Operation Wallacea, UK) 
Veronica French (Trinity College, Dublin, Ireland) 
Roberto Downing (COHDEFOR, Honduras) 
 
Herpetofaunal diversity, abundance and ecology 

 
Josiah Townsend (University of Florida, USA) 
David Carter (Manchester Metropolitan University, UK) 
Sara Hughes (Michigan State University, USA) 
Emma Sherratt (Manchester University, UK) 
 
Invertebrate diversity, abundance and ecology 

Dr. Francis Gilbert (Nottingham University, UK) 
Dr. Graham Rothery (National Museums of Scotland, UK) 
Iain Bray (Anglia Polytechnic University, UK) 
Jose Nunez-Mino (Imperial College, UK) 
Frazer Sinclair (Imperial College, UK) 
Greg Chamberlain (Glamorgan University, UK) 
 
Primate behaviour 

Justin Hines (Australian National University, Australia) 
 
Terrestrial mammal diversity, abundance and ecology 

Dr. Rachel Freer (Durham University, UK) 
Dr. Ruth Cox (Durham University, UK) 
Sharon Hodge (Edinburgh University, UK) 
 
The social and economic structure of the village communities in Cusuco’s buffer zone 

Danielle Hines (University of Toronto, Canada) 
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List of papers, reports and dissertations to be written from this work, with proposed dates of 
submission 

 

Bat diversity, activity and ecology 

• Griffiths, S. 2004. Bat diversity and habitat disturbance in Honduran forests. MSc Thesis, 
University of Leeds, UK. 

• Hopkins, C. 2004. A Comparison of Acoustic and Capture Methods as Means of Assessing Bat 
Diversity and Activity in Honduras. MSc Thesis, University of Leeds, UK. 

 

Forest structure and composition  

• Kelly, D.L., Lennkh, CA.M., Blaauw, M., Hernandez, D.D. & Cavanagh, T. Forest structure 
classification of Cusuco National Park and El Paraiso Nature reserve, Honduras using IKONOS 
imagery. International Journal of Remote Sensing. To be submitted 2006. 

• Kelly, D.L., Lennkh, C.A.M., Blaauw, M., Hernandez, D.D. & Cavanagh, T. Altitudinal zoning 
of forest structure in Cusuco National Park, Honduras. Journal of Tropical Ecology. To be 
submitted 2006. 

 

Bird diversity, abundance and ecology  

• Brace, R., Cosgrove, P, Cosgrove, R., Dallimer, M., French, V. and Fadden, K. The avifauna of 
Cusuco National Park, Honduras. Bird Conservation International. To be submitted 2006. 

• Dallimer, M. et al. 2004. New records for the wedge-tailed sabrewing and the blue-black 
grosbeak in Cusuco National Park, Honduras. Cotinga in press. 

• Brace, R., Cosgrove, P, Cosgrove, R., Dallimer, M., French, V. and Fadden, K. The avifaunal 
comparison of the core and buffer zones Cusuco National Park, Honduras. Auk. To be submitted 
2006. 

• Fadden, K. Avifaunal comparison between core and buffer zones in Cusuco National Park. BSc 
Dissertation, University of Leeds, UK. Submission date July 2005. 

 

Herpetofaunal diversity, abundance and ecology 

• Townsend, Josiah H., and Larry David Wilson. 2005 (Submitted). A new species of snake of the 
Geophis dubius group (Reptilia: Squamata: Colubridae) from the Sierra de Omoa of 
northwestern Honduras. Proceedings of the Biological Society of Washington.  

• Townsend, Josiah H., Sara M. Hughes, Justin J. Hines, David J. Carter, and German Sandoval. 
2005 (Submitted). Notes on a juvenile Celestus montanus Schmidt, 1933, a rare lizard from 
Parque Nacional El Cusuco, Honduras. Herpetozoa.  

• Townsend, Josiah H. Submitted. Celestus montanus Schmidt. Catalogue of American 
Amphibians and Reptiles. 

• Townsend, Josiah H., David J. Carter, and Sara M. Hughes. In preparation. Ninia pavimentata 
(Bocourt, 1883): an addition to the snake fauna of Honduras. 

• Clark, G. A comparison of reptile diversity in disturbed and undisturbed habitats in Cusuco 
national park. BSc Dissertation, University of Reading, UK. Submission date July 2005. 

• Olney, D. 2004. A comparison of herpetofauna biodiversity between disturbed and undisturbed 
habitats within the Cusuco National Park in Honduras. MSc Thesis, University of Glamorgan. 

• Pyle, N. The diversity of forest floor reptiles in different areas of forest disturbance. BSc 
Dissertation, Portsmouth University, UK. Submission date July 2005. 
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Invertebrate diversity, abundance and ecology 

• Sinclair, F. 2004. Ecology of Chrysina scarabs, and diversity of Sphingid moths, in Cusuco 
National Park, Honduras.  MSc Thesis, Imperial College London, Silwood Park. 

• Chamberlain, G. 2005. New species of neotropical water mites from Honduras.  

• Nunez-Mino, J.M. 2004. Butterfly diversity and abundance in relation to disturbance of forest 
ecosystems in Honduras. MSc Thesis (Distinction), Imperial College London, Silwood Park. 

• Nunez-Mino, J., Bray, I., Beard, M. & Emery, L. Butterfly diversity and abundance in relation 
to disturbance of forest ecosystems in Honduras. Submitted for consideration as a poster or 
paper for the Fifth International Symposium on "Lepidoptera as indicators of Biodiversity 
Conservation" (Southampton University, April 2005). 

• Wiles, P.R. 2005. First collections of water mites (Acari: Hydrachnidia) from Honduras: 
descriptions of six new species. Journal of Natural History 39:253-263. 

• Beard, M. A study of the species richness and abundance of butterflies in different habitats in 
the Merendon mountains, Honduras. BSc Dissertation, Southampton University, UK. 
Submission date July 2005. 

• Fardal, C. How does resource distribution impact on the diversity and abundance of saprophages 
in Heliconia flowers? BSc Dissertation, Sparsholt College, Winchester, UK. Submission date 
July 2005. 

• Garsden, J. Does Bromeliad size effect the abundance and diversity of the macro invertebrate 
communities living within it? BSc Dissertation, University of Leeds, UK. Submission date July 
2005. 

 

Primate behaviour 

• Mitchell, C. Activity budgets of Howler monkeys in a cloud forest environment. BSc 
Dissertation, University of Wales, Swansea. Submission date July 2005. 

• Williams, S. 2004. Activity budgets and species identification of Howler monkeys in a cloud 
forest environment, Honduras. MSc Thesis, University of Manchester, UK. 

 

Terrestrial mammal diversity, abundance and ecology 

• Apps, M. Comparison of small mammal populations from broadleaf and conifer forest types 
within the Cusuco core zone. BSc Dissertation, University of Wales, Bangor. Submission date 
July 2005. 

• Mann, K. Comparison of small mammal diversity and abundance in conifer forest patches and 
broadleaf forest patches, in Cusuco National Park. BSc Dissertation, University of Leeds, UK. 
Submission date July 2005. 

• Mead, M. A Comparison of the Diversity and Abundance of Small Mammal Populations in 
Conifer and Broadleaf Habitats in Cusuco National Park. BSc Dissertation, University of 
Southampton, UK. Submission date July 2005. 

• Morgan, C. A Comparison of Small Mammal abundance and diversity between areas of 
disturbed and undisturbed forest within the Cusuco National Park, Northwestern Honduras. BSc 
Dissertation, University of Reading, UK. Submission date July 2005. 

• Walburn, J. Does the diversity and abundance of small mammal species differ between areas of 
disturbed and undisturbed forest in Cusuco National Park, Northwestern Honduras? BSc 
Dissertation, University of Leeds, UK. Submission date July 2005. 
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The social and economic structure of the village communities in Cusuco’s buffer zone 

• Butler, L. An analysis of enforcement and compliance and the level of illegal activity currently 
occurring within the core zone of the Cusuco National Park. BSc Dissertation, Lancaster 
University, UK. Submission date July 2005. 

• Gunn, K. What are the Socioeconomic Implications for Small Holder Coffee Producers in 
Honduras? BSc Dissertation, University of Nottingham, UK. Submission date July 2005. 

• Haase, D. The Implications of Ecotourism for Developing Countries: The Case of El Cusuco 
National Park, Honduras. BSc Dissertation, University of Manchester, UK. Submission date 
July 2005. 

• Hopper, J. Do socially constructed gender and generation differences within Buenos Aires affect 
individual’s behaviour towards Cusuco National Park? BSc Dissertation, University of Reading, 
UK. Submission date July 2005. 

• Porter, N. Cusuco National Park: the people’s perception and the amount of illegal activity 
occurring there. BSc Dissertation, University of Lincoln, UK. Submission date July 2005. 

• Riddell-Care, D. The economic impacts of tourism on the local Garifuna communities in Cayos 
Cochinos and Buenos Aires in Cusuco national park. BSc Dissertation, University of 
Nottingham, UK. Submission date July 2005. 

• Savory, F. An assessment of the current levels of economic benefits from natural resource 
exploitation in the core and buffer zones of the Cusuco National Park to communities in the 
buffer zone. BSc Dissertation, University of Reading, UK. Submission date July 2005. 
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Preliminary reports from the individual projects 
Forest structure and composition 

1. Report of team leader,  Daniel L. Kelly, on field work in Cusuco National Park  

Forest Structure Team, Operation Wallacea Honduras 
24 June – 6 August 2004 
 
Cusuco National Park is situated in the Merendón Mountain range, North-west Honduras, close to the 
border to Guatemala. The 23,440 ha Cusuco National Park has a 7,690 ha core zone and a 15,750 ha 
buffer zone at 1,600 - 2,300m altitude. It is one of the few remaining islands of montane forests in the 
region. 
 
The aims of the field work in the 2004 season were: 

1. To assess the range of variation in the forest vegetation, on the basis of forest structure and tree 
species composition, and to classify the vegetation into a limited number of forest types. 

2. To produce a map of the distribution of the different forest types. 
3. To assess the tree species diversity of the different forest types. 
4. To assess the degree of past and present human influence on the forest vegetation. 
5. To interpret the observed patterns in the forest vegetation in ecological terms.  
6. To assess the conservation value of the forest in national and international terms. 
 

Field work was based on recording the vegetation within 20m x 20m (400 m2) plots. The plots were 
positioned objectively in the proximity of the network of trails; random sampling was not practicable 
because of the very steep terrain. Within each plot, an inventory was carried out of all trees of diameter 
at breast height  (DBH) 10cm or over. Each tree was given a permanent number; its DBH, height to first 
branch and height of crown were measured. Trees were identified by local name using local guides; bark 
and slash characters were recorded and leafy shoots were collected wherever possible to permit 
scientific identification to species level. A rough record was made of the lower strata in each plot, 
recording the percentage cover (estimated to the nearest 5%) of trees DBH 10 cm or over, tree 
regeneration, shrubs, herbs and bryophytes. 
 
All plots within the core zone were permanently marked and the individual trees numbered. This 
provides potential educational material in the form of individually identified trees, and opens the way for 
long-term monitoring of the dynamics of the forest. 
 
In the fourth week, several days were spent at the herbarium (TEFH) of the Departmento de Biologia of 
the Universidad Nacional Autónoma de Honduras, working on identification of the specimens collected. 
 
Results: A total of 24 plots were recorded. These covered a range of altitude, from lower montane rain 
forest around Guanales (1200m), through a narrow zone of typical upper montane rain forest (“mossy 
forest”) to high-elevation elfin forest at 2200m. Variation was also governed by topographic position 
and soil type, from leached ridge-tops to moist, fertile valley bottoms. The forest also contained stands 
at a range of successional stage, from pioneer vegetation subsequent to both human disturbance 
(especially past timber extraction) and natural disturbance (hurricane), to mature high forest with both 
pines and broadleaved trees of impressive dimensions.   
 
The dominant forest type in the vicinity of the Base Camp (altitude 1600 m) is pine forest composed of a 
mixture of Pinus oocarpa and P. maximinoi, forming rather homogeneous stands. The presence of 
Sphagnum sp. (bog moss) and Ericaceae (heather family) is evidence that the pines are associated with 
strongly acid soil conditions. In more fertile and/or less disturbed forest the pines give way to a more 
diverse lower montane rain forest composed of a rich mixture of broadleaved species, with no one 
species predominating. At high altitude, the conifer Podocarpus oleifolius becomes a significant element 
in the forest composition. 
 
Biogeographically, this part of Central America is of high interest, with elements characteristic of the 
Northern Temperate Zone such as Pinus, Quercus and Carpinus  combined with ‘Gondwana’ elements 
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such as Podocarpus, Roupala (Proteaceae) and Weinmannia (Cunoniaceae). Neither of the last two 
families has been previously reported from the Park. The park also includes elements characteristic of 
the lowland tropics, such as palms (Arecaceae) and strangling figs (Ficus sp. – not hitherto reported) 
along with montane elements such as Ericaceae (heather family). 
 
Our survey has produced large number of new records for the Park. So far we have added some 15 new 
families of flowering plants, 20 new genera and 25 new species to those listed in the Rapid Ecological 
Assessment of 1993 (see Appendix). These are preliminary data only. To take as example two of the 
most striking floristic elements of the Park flora: to the single tree fern (Cyatheaceae) species listed in 
1993 we have added five more, of which three have been identified to species level; to the three palm 
(Arecaceae) species listed in 1993 we have added at least four, of which two have been identified to 
species level.  
 
The plot-based data provide the necessary ‘ground truth’ for maps in preparation based on remotely-
sensed satellite imagery.  
 
A substantial collection of herbarium specimens has been made. Some duplicate specimens have been 
lodged in the TEFH herbarium, and more will be lodged in due course. It is planned to work on these 
collections in the herbaria of the Royal Botanic Gardens, Kew and the Natural History London in March 
2005. This is essential to provide a firm basis for the estimation of tree diversity and to evaluate the 
usage of vernacular names by local guides. (It is clear that many local names do not correspond to those 
in the available literature; also that some local names are applied to a range of species.) 
 
The core team at Cusuco consisted of Daniel Kelly, Cordula Lenkhh and Daniel Hernandez. Fieldwork 
received invaluable assistance from a range of volunteers, some of whom participated for several weeks 
(notably Paul Gardiner), others for a day or two. We were fortunate in the help provided by the 
herbarium assistant of TEFH, German Sandoval, both in the field and in the herbarium. We also 
received help in identifications from Dr Cirilo Nelson and Dr Paul House, of the Universidad Nacional 
Autónoma de Honduras. Finally, without the help of our excellent guides, Macrin Rodriguez, Pastor 
Cortes, Danilo Alvarenga and Aladino Alvarenga, this work would hardly have been possible. 
 
Outputs: The results of this study will feed into a series of publications on the structure, floristics and 
conservation value of the Merendón montane forests.  
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2. Forest structures of Cusuco National Park and El Paraiso Nature reserve, Honduras 

Cordula A. M. Lennkh MSc, University of Glamorgan, U.K.;Dr. Daniel L. Kelly, Trinity College 
Dublin, Ireland; Ing. Daniel D. Hernandez, Universidad Nacional Autonoma de Honduras;Dr. Maarten 
Blaauw, Trinity College Dublin, Ireland ;Thomas Cavanagh, BSc, University College Worcester, U.K. 
 
Forest Structure Team, Operation Wallacea Honduras 24 June – 6 August 2004 
 
1. INTRODUCTION 

The work of this year’s forestry team takes part on two different sites, Cusuco National Park and El 
Paraiso Nature reserve (Fig.1). 

 
Fig.1. Merendon Mountain study area, Cusuco National Park and El Paraiso Nature Reserve 
 
 
1.1. Cusuco study site 

The Cusuco National Park project is a combination of ground surveys with remote sensed data to 
develop a general forest structure map for the Eastern half of Cusuco National Park for the GEF funding 
application. The existing map of ecological zoning from COHDEFOR differentiates only between five 
ecological zones within the National Park, humid tropical forest, dry tropical forest, very wet and wet 
subtropical forest, as well as very wet mountain forest (see Fig.2). Satellite data covering, 1 metre-
resolution IKONUS data, as well as data collected during ground distinguished several different forest 
structures. Quadrates were taken in 40 different homogeneous forest structures, in the areas mentioned 
below (see Fig.4). 
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Fig.2: Cusuco National Park Ecological Zoning (COHDEFOR)   
 
1.2. El Paraiso study site 

The El Paraiso project studies forest structures and stages of succession within the El Paraiso Nature 
reserve. The sample sites are positioned in primary and secondary forest. The disturbed primary forest was 
situated higher up in the reserve; these sites were primary according to the local guide although they 
appear to be rather secondary considering the vines and the under storey. The secondary lowland forest 
was situated in lower altitudes. The El Paraiso Nature Reserve covers an area of approximately 350 ha, 
situated along the Rio de Piedras close to the village of El Paraiso on the North-western coast (see Fig.3). 
The Rio de Piedras valley contains one of the few remaining examples of lowland forest in Honduras. 
 

 
Fig.3: Situation of El Paraiso Nature reserve 
 
The forest has been widely used for crop cultivation (mainly cocoa, beans, maize), especially in the lower 
parts. At higher altitudes, around 600 metres, some stands of primary forest can be found, although at these 
elevations, there is also ample evidence of abandoned plantations (e.g., of coffee). Starting in 1992 the area 
surrounding the primary forest was bought and left agriculturally unused to allow regeneration. 
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2. METHODS 

A large number of satellite data has been obtained from Honduran organisations 
 
2.1. Survey methods 

The aim of the ground survey is to describe and define forest types using physiognomy to classify in 
remote sensed data on different scales. The forest is sampled at 20x20 metre (400m 2 ) quadrat intervals. 
A size considered to be appropriate for satellite image analyses and quantitative ecological study. The 
forest is sampled at different altitudes in accessible areas for a preliminary study in order to identify 
forest types from forest structure. Within these areas, quadrats are placed using random numbers to 
determine direction and distance between quadrates. Quadrate boundaries are laid out with 20 metre 
tapes. For each quadrate Global Position System (GPS) reading, altitude and average slope are recorded. 
 
Preliminary studies (The Nature Conservancy, 1996; Lennkh, 2003) show considerable variation in 
forest physiogamy (structure) that can be classified into forest types corresponding to conventional 
vegetation classifications. In order to identify forest types, forest structures are measured as formation 
and extend of trees’ canopy and the composition and cover of understory. Hamilton and Perrott (1981) 
showed that physiognomy changes with altitude. The physiognomy of ground covering forest can 
generally be defined with the following tree measurements: 

• Diameter at breast height (DBH), 
• Height of first major living branch and, 
• Overall height of tree. 
 
Forest types are identified from the tree species in the community. Thus leaf samples of each tree 
species, as well as information about colour of timber, smell, exudates and bark was collected for later 
analysis in the Botanical Department of the Universidad Nacional Autónoma de Honduras in 
Tegucigalpa. 

 
Fig.4: Sample areas within the Cusuco National Park (European Space Imaging) 
 
Data collected in the field will be examined using multivariate techniques to identify forest types. Plots 
located on a G.I.S. map will be identified on satellite images and the image data explored to determine 
whether the forest type can be identified on the image. Gathered information will be used to refine the 
technique and to develop a vegetation identification system. 
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3. RESULTS 
Analysis is in progress for both sites. The results for Cusuco National Park will be detailed in the G.E.F. 
funding application. 
 
4. DISCUSSION 

4.1. Cusuco National Park 

Forest structure in Cusuco National Park shows more diversity that originally thought. Last year’s 
preliminary study identified three main forest structures, Semi-arid Pine forest; Wet deciduous forest; 
and Cloud forest (Lennkh, 2003). This year’s study showed that these can be subdivided into a number 
of different types. 
 
The Cusuco Forest structure team has investigated 40 transects in different altitudinal zones (see Fig.4). 
 

• Sample sites at the lowest altitudes are situated close to the village of Buenos Aires in the buffer 
zone of the National Park. This area is dominated by coffee plantations using shade growing 
methods. The forest structure shows heavy anthropogenic influence in the form of species 
abundance and distribution. 

• The area surrounding the Base Camp at 1,600 metres, and Laenes, 1,700metres, is dominated by 
either pine forest or pine broad leaf mixed forest. Observations in growth pattern in pine stands 
showed a trend of pines growth in the vicinity of Liquidambar (liquidambar styracuflua) and 
Guarumo (Cecropia spp.). Most stands consisted of Pines (pinus maximinoi and pinus oocarpa) 
in the canopy and Liquidambar and Guarumo as saplings or in the understory (see Appendix I, 
suggested future research). 

• Due to the humid climate the sample area in Guanales was covered with broad leaf forest with a 
great variety of species. Identification of tree species proved to be difficult in this area. The 
collected information of bark and slash (see 2.1.3. tree identification) samples and samples of 
leaves will be used for identification in Kew Garden. 

• High altitude forest in the area from 1,800 to 2,200 metres shows several different forest 
structures. The Rio Cantiles area at 1,800 metres is dominated by high broad leaf trees in dense 
forest. In Bosque Enano, the dwarf forest, average tree high is approximately 3 metres. Both 
high altitude areas have a high diversity of tree species. 

 
A preliminary species list of the Cusuco National Park is enclosed in Appendix II. Identification work 
was carried out by Gernan Sandoval and Onan Rayes at the Herbaria of the Universidad Nacional 
Autonoma de Honduras as well as by Dr. Daniel Kelly. 
 
 
4.2. El Paraiso Nature reserve 

The El Paraiso team has investigated 15 quadrates (see Table 1), of which three were situated in 
disturbed primary forest. Two were in plantations still in use, and the remaining ten quadrates were in 
abandoned plantations. 
 
Due to the difficult terrain all sample sites have been on relatively flat areas with would have been 
exploited for agriculture at some point, therefore reducing the samples to secondary forest. Analysis of 
collected data shows low species diversity in the existing plantations and high diversity in the oldest 
abandoned plantations. Plantations tend to have big trees remaining within them which were not logged 
due to the lack of chainsaws. This type of clearance produces a mixed age structure in regenerating 
forest. 
 
A preliminary species list of El Paraiso is enclosed in Appendix III. Identification work was carried out 
by Gernan Sandoval at the Herbaria of the Universidad Nacional Autonoma de Honduras. Further 
identification work will be carried out at the University of Amsterdam, Netherlands. Analysis of soil 
samples will be carried out by the University of Glamorgan, U.K. 
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Plot Site Description Situation 

 
Table 1: summary of the plots in El Paraiso (T. Cavanagh) 
 
 
5. PROPOSED PAPERS 

Kelly, D.L., Lennkh, CA.M., Baauw, M., Hernandez, D.D. & Cavanagh, T. 2006. Forest structure 
classification of Cusuco National Park and El Paraiso Nature reserve, Honduras using IKONOS 
imagery. International Journal of Remote Sensing. 
 
Kelly, D.L., Lennkh, CA.M., Baauw, M., Hernandez, D.D. & Cavanagh, T. 2006. Altitudinal zoning of 
forest structure in Cusuco National Park, Honduras. Journal of Tropical Ecology. 
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APPENDIX I 

The following projects are suggested research topics for MSc and BSc theses in the area of El Paraiso 
Nature reserve and Cusuco National Park. 
 
General techniques: 20 x 20 metre quadrates, measuring height and DBH of each tree >10cm diameter; 
identification of tree species.  
 
1. DIVERSITY AND ABUNDANCE 

Effects of microclimate on diversity and abundance of tree ferns (Cusuco National Park) 

The aim of this project is to study diversity and habitat of tree fern species in Cusuco National Park. A 
distribution map of the different species will be developed. (Study area Base Camp, Guanales) 
 
Correlation of Liquidambar and Pine trees (Cusuco National Park) 

This project analyses factors affecting the correlation of Liquidambar (Liquidambar styraciflua), Ocote 
(Pinus oocarpa) and Pinabete (Pinus maximinoii). (Study area surrounding of Base Camp) 
 
2. FOREST SUCCESSION 

Pioneer succession in landslides (Cusuco National Park) 

The project studies pioneer succession in landslides of different ages. The aim is to identify pioneer tree 
species and patterns of succession. (Study area Base Camp, Guanales) 
 
Reforestation in abandoned plantations (El Paraiso) 

A comparison of species distribution and stages of succession in abandoned plantations of different 
previous use. The aim of this project is to identify patterns of forest succession and natural forest 
regeneration. 
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APPENDIX II 

Preliminary species list of Cusuco National Park (Dr.D.Kelly). Additional information will be detailed 
in a later report after identification work. 
 
Family     Species (as far as known)   Collection no./local name 
 
A. PTERIDOPHYTA 

 
 
B. GYMNOSPERMAE 

 
 
C. ANGIOSPERMAE 
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APPENDIX III 

Preliminary species list of El Paraiso Nature reserve (Dr. M. Blaauw). Additional information will be 
detailed in a later report after identification work by the University of Amsterdam. 
 

Family                 Scientific name              Collection no. 
/Local name 
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Taxonomy was checked (e.g., family level of species) using Nelson, 1982 
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Bat diversity and abundance 

1. Interim Report, Bat Biodiversity Assessment: Cusuco National Park and El Paraiso 

Paula Senior, Claire Hopkins & Sally Griffiths, University of Leeds, UK 
6 August 2004 
 
Aims 2004: 

• To establish a protocol for assessing bat diversity and abundance using a combination of mist 
netting and echolocation call recording along transects 

• To begin the process of assessing diversity and abundance 
• To begin compiling a reference library of echolocation calls 

 
This report was written in the middle of the field season, before much of the data had been collated or 
analysed. 
 
Methods 
Two teams of two are operating simultaneously in the field. Each is erecting four mist nets of a total 
length of 32 m each night between dusk and midnight. Nets are placed across tracks, in clearings or 
along habitat edges to maximise catches. All bats captured are identified to species and sexed. 
Morphological data are collected, age and sexual status determined and 3 mm wing biopsies are taken 
for later microsatellite DNA analysis. Bats are released from the hand and their echolocation calls 
recorded to a minidisk using a time-expansion bat detector. Sonograms of the calls will be analysed to 
see how many species/genera have unique calls that enable them to be identified without capture. 
 
We will determine if there is a correlation between abundance measured from capture data and from 
flying bats recorded on transects. Between 20:30 and 21:30 bats are recorded for 5 min at sequential spot 
locations 25 m apart along a transect that includes the mist netting site. 
 
If it is possible to identify a significant proportion of the bats from their echolocation calls then bat 
diversity determined using the two methods will also be compared. 
 
We are attempting to study four basic habitat types at three sites (Base Camp, Buenos Aires and El 
Paraiso): primary forest, secondary forest, plantation and ‘other’ disturbed sites. 
 
Preliminary results (data from Buenos Aires not all available) 
 
Table 1. Summary data. 
 El Paraiso Buenos Aires Base Camp 
Nights trapping (nights lost to rain) 15(4) 11(2) 7(5) 
Total no. of species caught 21 13 9 
Average number of bats/night 15 9 3 
Insectivores Y Y Y 
Frugivores  Y Y Y 
Nectarivores Y Y Y 
Carnivores N Y N 
Vampires Y Y N 
 
Bat diversity is high at all sites, but the number of bats caught has been low, particularly at Base Camp. 
Representatives of all of the major trophic groups have been caught at all locations, with the exception 
of vampires at Base Camp. Carnivorous bats are often present at low densities, so it is not too surprising 
that only one has been caught. Sustained effort and a growing knowledge of the sites should lead to 
improved capture success, but low numbers, particularly at Base Camp may have to be accepted. This 
may impact on effective monitoring. 
 
One in three nights have been completely lost to rain and rain has fallen on over 80% of nights, reducing 
bat activity and therefore capture success. 
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Table two summarises the capture data by taxonomic group and by site. Records new to Honduras, that 
represent range expansions or that are new to individual sites are also indicated. The most noteworthy 
records are Eptesicus brasiliensis, previously unrecorded in Honduras (to be confirmed by literature 
survey on return to the UK) and Phyllostomas hastatus, captured at Buenos Aires (1200m), but 
previously only recorded up to 600m. There are several range expansions and many new records for the 
two principle locations.  
 
Frugivores are over represented, relative to insectivorous bats, but it is too early to say whether this 
result is real or due to capture bias. 
 
 
Future practical issues 
Capture success has been relatively low, but this should improve as knowledge is gained of the sites. A 
pool of four harp traps to move around the sites, in addition to mist nets, would greatly improve capture 
success without increasing the time spent extracting bats. A single team of two experienced mist netters, 
with a helper capable of handling bats would be able to cope with the bats caught and keep 
volunteers/staff and school parties occupied. 
 
A high proportion of nights was lost to rain – is this year typical? 
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Family Subfamily Species BaseCamp Buenos Aires El Paraiso
Emballonuridae

Noctilionidae

Mormoopidae Pteronotus davyi Y3
Mormoops megalophylla Y

Phyllostomidae Phyllostominae Micronycteris microtis Y3
Lonchorina aurita Y
Phyllostomas hastatus Y2

Glossophaginae Glossophaga soricina Y3 Y
Glossophaga commissarisi Y3
Hylonycteris underwoodi Y2
Anoura Geoffroyi Y3

Carolliinae Carollia castanea Y3
Carollia perspicillata Y
Carollia brevicauda Y3 Y3

Stenodermatinae Sturnira lilium Y Y Y
Sturnira ludovici Y2 Y2
Artibeus intermedius Y3 Y3?
Artibeus jamaicensis Y3 Y
Artibeus lituratus Y3
Artibeus toltecus Y2 Y2
Artibeus watsoni Y
Uroderma b ilobartum Y
Platyrrhinus helleri Y
Vampyrodes caraccioli Y2* Y3?
Chiroderma salvini Y2
Centurio senex Y3 Y3

Desmodontinae Desmodus rotundus Y3 Y

Natalidae

Furipteridae

Thyropteridae

Vespertilionidae Myotis velifer Y2
Myotis nigricans Y3
Myotis keaysi Y3
Eptesicus brasiliensis Y1
Eptesicus furinalis Y3
Rhogeessa tumida Y3

Molossidae Molossus ater Y
Molossus sinaloae Y

 
Table 2. Species data 
Y1 – previously recorded in Park 
Y2 -  previously recorded in the region 
Y3 – outside previously known range 
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2. A comparison of acoustic and capture methods for making inventories of bats in Honduras 

Claire Hopkins, University of Leeds, UK. 

Supervisors: John Altringham, Richard Field Dates: 26th June – 8th August 2004 
Sites: Cusuco Base Camp, Buenos Aires, El Paraiso Date for completion: October 2004 
 
Introduction 
Bats are one of the major taxonomic groups in Honduras, comprising the most species-rich mammalian 
taxon at the local community level in the Neotropics (Patterson et al. 2001). Around 98 species of the 
microchiopteran suborder are currently recognised in Honduras (IUCN – www.redlist.org) although 
knowledge about the distribution and ecology of most of these is generally limited.  
 
Flight and echolocation are two attributes of microchiropteran bats which help to explain the diversity of 
functional niches filled by bats as they allowed adaptation to pursue previously inaccessible resources 
(Fenton et al. 1995, Aldridge & Rautenbach 1987).  
 
All microchiropteran bats use echolocation – vocalisations produced in the larynx and emitted from the 
nose or mouth – to orient and in some to detect insect prey, by making comparisons between pulse and 
echo to acquire information about the presence, location and structure of objects and details about 
changes in position in relation to the surroundings (Dear et al 1993). Signals are typically short 
ultrasonic pulses (> 20kHZ, between 1-50 ms in duration) which provide high resolution of 3-
dimensional objects and prey and allows separation of pulse and echo in time (Fenton et al 1995, 
Bogdanowicz et al 1999). Most aerial-feeding bat species call using intense (>110dB SPL) echolocation 
calls to detect moving targets, although species which forage for other sources of food may be more 
reliant on other senses to locate food, such as olfactory (Fenton et al 1995).  
 
There is great interspecific variety in call characteristics (Fenton et al 1995), a property which has 
frequently been exploited as a means of species identification in the field (Fenton & Bell 1981, Vaughan 
et al 1997, Rydell et al 2002). There are two types of echolocation call structure: broad- and 
narrowband. Broadband calls cover a range of frequencies while narrowband focus more energy into a 
smaller range of frequencies and duty cycles (the time the signal is “on”) also vary. The effective range 
of echolocation is constrained by the speed of sound in air (331ms-1), spreading loss according to the 
inverse square law, and atmospheric attenuation of high frequency sounds (Laurence & Simmons 1982) 
which means that bats must use call structures which give the most effective information about the 
surroundings, and therefore a trade-off between resolution and effective range. The acoustic 
characteristics of a bat’s call has been shown to influence the comparative success at foraging within 
particular habitats (Neuweiler 1983, Brigham et al 1997).  
 
However a degree of intra-and inter-individual variety has been demonstrated by studies of individuals 
over extended time periods (Obrist 1995). This serves several functions in transmission of information. 
Unique, flexible calls have the benefit of ensuring self-recognition and reduced ambiguity as well as 
enabling adjustment to the environment as flexibility allows access to a greater variety of habitats 
(Obrist 1995). Differences between sex and age also exist (Jones et al 1992). Acoustic methods have not 
previously been found to be a reliable method of making assessments of bat diversity as even with a 
good call library it can be difficult to distinguish between species (Barclay 1999). 
 
Previous studies of bats in the Neotropics have focused largely on traditional capture methods including 
mist netting and harp trapping (Kunz & Kurta 1988, Medellin et al. 2000, Kalko & Handley 2001). These 
methods have been found to be inherently biased towards species which forage in the understorey, and 
have resulted in a high representation of Phylostomine bats (Kalko & Handley 2001). Only one study has 
previously set out to directly compare acoustic and capture techniques for the inventory of bats (O’Farrell 
& Gannon, 1999) although acoustic methods are often used to complement capture data (eg. Mills et al. 
1996). Different species have been found to be unequally susceptible to each detection method and the aim 
of the current study is to compare acoustic sampling and mist net capture techniques as methods of 
assessing bat diversity in three locations in Honduras. The objectives are to build up a library of calls from 
bats captured in mist nets and use this to identify bats detected by a transect acoustic sampling method. 
Statistical analyses will be used to directly compare the two methods as means of assessing bat diversity.   
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Methods 
An acoustic bat monitoring study was undertaken in three locations in Northern Honduras (Cusuco National 
Park Base Camp, Buenos Aires and El Paraiso). The area of interest comprises part of the Merendon 
mountain range and supports a wide range of habitats and distinct vegetation types at altitudes up to 1500m.  
 
Four sites were chosen in the vicinity of each location. Criteria for site selection were that sites should 
represent a range of different habitats, elevations and levels of disturbance representative of the region. 
These included forest trails, habitat edges, streams, unnatural vegetation and other areas likely to have 
concentrated bat activity, although sites were not selected on the basis of known presence or abundance 
of bats as no pilot studies have been previously carried out in the area. Each site was studied twice and 
results for the two capture nights were pooled. Pseudoreplication was avoided by always using a 
different site on consecutive nights, which also avoids the problem of trap evasiveness by knowledgable 
bats (Altringham 1996). This exceeds the number suggested to obtain reliable estimates of the number of 
bat species in forest areas and takes into account variation in weather conditions (Mills et al. 1996).  
 
Four mist nets (2 x 9m, 2 x 6m) were deployed at each site (e.g. Kunz & Kurta, 1988); the orientation of 
nets was influenced directly by the physical characteristics of the sampling location and additional 
disturbance to the local vegetation was kept to a minimum. Mist netting effort was standardized in terms 
of number of capture hours (between 19.30 and 23.00), frequency of checking (every 5 – 10 minutes) 
and total net length.  
 
Captured bats were identified to species level using a key (M. B. Fenton, pers. comm.) and field guide 
(Read 2002), the sex, age and reproductive condition were noted as Jones et al.(1992) have 
demonstrated call differences between different ages and sex. Bats were subjected to wing biopsy as a 
means of marking captured bats; and biometric analyses including forearm and mass measurements. 
Analyses were carried out with minimum stress to the bats.  
 
An ever-expanding library of calls was created of captured bats being released from the hand close to 
the net of capture (O’Farrell et al. 1999, Aldridge & Rautenbach 1987), using a Tranquility Bat detector 
(Stag Electronics) connected to a Sony Minidisk recorder held 2 – 3m from the bat. The library was 
developed to provide standard call information of known species against which to compare transect 
recorded calls. Although such calls are not typical due to the novelty of the situation and a degree of 
distress by the bats, call parameters are assumed to be sufficiently specific to allow identification of 
individuals detected using the transect method, at least down to the genus level.  
 
A method involving a 250m linear transect was employed to sample bat activity around each site. Calls 
were recorded using a Tranquility bat detector on 400ms time expansion mode. The detector was placed at 
a 45º angle to the ground in such a position as to maximize the likelihood of detecting high-quality calls 
(O’Farrell et al. 1999) for at least five minutes at each 25m point along the transect, selected as the largest 
practical distance at which to avoid sampling overlapping foraging grounds. Recording ceased during 
periods of rain to minimize risk of microphone damage. Using such a method allows bat activity to be 
sampled regardless of the purpose of the flight (foraging or commuting between foraging sites or roosting 
grounds). Transects typically followed the forest trails or natural vegetation breaks as these have been 
shown to be used by aerially feeding forest dwelling bats (reviewed in Wunder & Carey 1996). Transects 
incorporated parts of the trail before, around and beyond the netted area in order to sample a comparable 
area, and acoustic sampling was carried out simultaneously with capture. Transects were timed to coincide 
with 2 hours after sunset (according to GPS) to take the maximum activity of foraging bats and the 
photoperiod into account (Aldridge & Rautenbach 1987) and making the assumption that there is little 
temporal partitioning of foraging time in different bat species (Fenton 1982).  
 
Recorded calls (defined as individual, discrete pulses of sound; O’Farrell et al. 1999) were processed 
using Batsound Pro software on a desktop PC and parameters including frequency range (max and min), 
frequency of maximum energy (kHz), duration (time in ms) and shape were identified where possible 
with reference to the call library and other reference literature; although variation at a number of levels, 
fragmentary calls and background noise made correct identification down to species level difficult at 
times (Barclay, 1999).  
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Preliminary Results 
Capture data 
Some capture sites were shown to be more successful than others in terms of numbers and diversity of bats 
caught, possibly as a result of site-specific characteristics, weather and moonlight variables or net orientations 
Repetitions at each site and pooling of data is believed to take account for much of this variation.  
 
There was a significant paucity of bat activity noted in Cusuco sites in comparison with Buenos Aires 
and El Paraiso sites, which could be alluded to differences in altitude as well as in forest structure and 
suitability of food resources. In future it may be more successful to replicate with more traps than to 
extend trapping to more nights, as spatial variation appears to be greater than temporal variation under 
the weather conditions experienced.  
 
Acoustic data 
The echolocation call library was successful in that over half of all captured bats that were recorded 
leaving the hand emitted identifiable calls. This was the first known such library of calls to be carried 
out in the area and can be used to support future acoustic surveys in the area. 
 
The transect method for acoustic sampling proved more successful and effective in some sites than 
others, depending on technical factors as well as site-specific factors. Bats were typically under-
represented using this method in comparison with actual activity, although preliminary analyses suggest 
that numbers of bat passes were comparable with numbers caught in nets. Many species recorded using 
this method could not be identified even when compared with the library, which suggests that this 
method is making different assemblages of bats susceptible to detection than that recorded in nets. It 
should be noted that the transect method concentrates on a small time period in comparison to the 
netting and that much of the recorded activity is likely to be from the same individuals foraging or 
commuting over the detector multiple times. This suggests that this method could not be used as an 
exact measure of bat abundance, except for measuring relative activity.  
 
It is assumed that there is a large overlap between species captured by each method, especially given 
that in this study they were both based in the understorey. Future studies may involve sampling at 
different elevations in the canopy.  
 
In conclusion this study has shown that although each method for making inventories of bats in the 
forest in Honduras is biased but that when used in conjunction with each other it is possible that in the 
future more representative inventories could be made of bats in the Neotropics.   
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3. The Effect of Anthropogenic Forest Disturbance on the Diversity and Abundance of Bats in 
Northwest Honduras 

Sally Griffiths, University of Leeds 

 
Aims 

• Determine impact on diversity of bats of increased conversion to plantations in and around 
Cusuco National Park.  

• Determine whether Neotropical bat diversity changes in a predictable way with increased 
anthropogenic disturbance. 

 
Objectives 

• Does anthropogenic forest disturbance in the form of plantation formation reduce the diversity 
and abundance of bats when compared with natural forest openings? 

• Are there endangered/ rare/ endemic bat species found on the edges of natural forest openings 
but not on the edges of plantations? What are the conservation implications of such a finding? 

• Does the impact of plantations as opposed to natural forest openings differ between three 
different altitudes? 

• Does the impact of plantations as opposed to natural forest openings differ between primary 
versus secondary forest? 

 
Methods 
Bat diversity in the tropical rainforests of Honduras is high with 98 species reported. Human activity has 
converted much of the original forest surface to plantations, with dispersed clusters of forest fragments 
in the lowlands and a small fraction is still preserved as extensive forest mainly at elevations greater 
than 1200 meters above sea level.  
 
Study Habitats 
The study was conducted at 2 locations in Northeast Honduras. The first of these contained continuous, 
pristine primary rainforest within the 23,440 ha forest of the Cusuco National Park. The original forest at 
300 meters below the continuous forest has been gradually converted to plantations by the inhabitants of 
the village of Buenos Aires. This area consists of remnant rainforest and interdigitated stands of coffee 
shaded by rainforest trees, and of citrus and banana groves as well as patches of pineapple, avocado and 
papaya trees. The second location is at El Paraiso, at an elevation of below 500 meters above sea level. 
A small core of primary forest is surrounded by an area of regrowth edged by active coffee and cacao 
plantations and banana groves. At each of the two locations, we sampled sites on the edges of primary 
forest, secondary forest, plantations and sites of high anthropogenic disturbance such as ornamental 
gardens. 
 
When sampling each of the four habitat types, openings (such as man-made paths) were used to allow 
space for the mist nets, and were used consistently so that predominantly edge species were sampled 
throughout. We selected sites where we expected to find bats- justify- few in vegetation. May be 
selective. 
 
At each site, between one and four mist nets were used (two at 6 meters long, one 9 meters long and one 
12 meters long; all 3 meters high). Nets were operated from 19.00 to 24.00 hours, or shorter periods 
depending on weather. The nets were checked every 15 minutes. Each extracted bat was identified to 
species, sexed, weighed (to the nearest 0.5g), measured (forearm length), classified as adult or juvenile, 
assessed for reproductive status and biopsied (for later microsatellite DNA analysis). On release a 
‘Tranquility’ and mini-disc recorder were used to record echolocation calls to build up a library of calls. 
Since we only sampled ground-level habitats and because species of bats may be caught unequally by 
mist nets, we are aware that the reported data may represent a biased portrait of the bat community 
present in the area. Such a bias, however, will be present throughout the sites and locations, so that 
results will nonetheless be comparable. Taxonomic nomenclature for bats followed Reid. Each bat was 
assigned to one of six general foraging guilds according to information reported by Bonaccorso (1979) 
and Nowak (1994). These guilds were insectivore, frugivore-insectivore, necatrivore-insectivore-
frugivore, sanguinivore and carnivore-insectivore.  
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Family Subfamily Species BaseCamp Buenos Aires El Paraiso
Emballonuridae

Noctilionidae

Mormoopidae Pteronotus davyi Y3
Mormoops megalophylla Y

Phyllostomidae Phyllostominae Micronycteris microtis Y3
Lonchorina aurita Y
Phyllostomas hastatus Y2

Glossophaginae Glossophaga soricina Y3 Y
Glossophaga commissarisi Y3
Hylonycteris underwoodi Y2
Anoura Geoffroyi Y3

Carolliinae Carollia castanea Y3
Carollia perspicillata Y
Carollia brevicauda Y3 Y3

Stenodermatinae Sturnira lilium Y Y Y
Sturnira ludovici Y2 Y2
Artibeus intermedius Y3 Y3?
Artibeus jamaicensis Y3 Y
Artibeus lituratus Y3
Artibeus toltecus Y2 Y2
Artibeus watsoni Y
Uroderma b ilobartum Y
Platyrrhinus helleri Y
Vampyrodes caraccioli Y2* Y3?
Chiroderma salvini Y2
Centurio senex Y3 Y3

Desmodontinae Desmodus rotundus Y3 Y

Natalidae

Furipteridae

Thyropteridae

Vespertilionidae Myotis velifer Y2
Myotis nigricans Y3
Myotis keaysi Y3
Eptesicus brasiliensis Y1
Eptesicus furinalis Y3
Rhogeessa tumida Y3

Molossidae Molossus ater Y
Molossus sinaloae Y

 
Results, not including last 2 weeks at Paraiso 
 
Y1 Present, previously recorded in park; Y2 Present, inside known range; Y3 Present, outside known 
range 
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Bird diversity, abundance and ecology 

1. The importance of Cusuco National Park for birds, and the avifauna of El Paraiso 

 
Robin Brace, Peter Cosgrove, Robin Cosgrove, Martin Dallimer, Roberto Downing & Veronica French 
Kimberley Fadden. 
27 June – 20 August, 2004 
 
Executive Summary: 
Honduras has a rich Neotropical avifauna comprising over 700 species. A good proportion of this fauna 
(both residents and migrants) can be found in west Honduras, where Cusuco Park is located, and thus 
undoubtedly the park is rich in both Caribbean Slope and highland species. But the park checklist of 
Brough (1992) (covering a wide range of altitudes) lists only 105 species, and thus is clearly species 
deficient. Obviously, obtaining a complete picture of the park’s undoubtedly rich avifaunal diversity is 
crucial in underpinning conservation initiatives. To this end, the ornithology team have recorded birds – 
through visual observations and trapping (mist-netting) – from several sites within the park core (Base 
Camp and adjacent elfin forest, and at Guanales), and at Buenos Aires village area in the buffer zone, 
that span collectively a range of altitudes. 
 
Seventy species have been recorded to date in the core zone– of which 38 have been trapped (including 
Resplendent Quetzal). Included in this tally are two range-restricted species (North Central American 
Highlands Endemic Bird Area – re: BirdLife International designations) – Green-throated Mountain 
Gem and Wine-throated Hummingbird and one near-threatened species – Highland Guan. Overall the 
avifaunal composition reflects the montane situation, with cloud forest specialists being well 
represented. No less than 12 species of hummingbird have been observed, and the area is rich in 
woodcreepers also, both in terms of diversity (six species seen) and abundance. This inventory includes 
over 30 species additional to those appearing in Brough (1992). No less than 89 species have been 
documented to date at Buenos Aires in the buffer zone of park, of which 39 have been trapped. Across 
the two sites 128 species have been recorded, with 62 trapped.  
 
Comparative transect surveys conducted at Base Camp (two 1 km-long transects each walked eight 
times to assess relative abundances) through relatively undisturbed primary/secondary [coniferous/ 
broad-leaved] mix, and disturbed forest pitted with shade-coffee plantations and open grassland plots at 
Buenos Aires (two transects sampled similarly), has yielded an overall tally of 73 species, with 38 
species being recorded at Base Camp and 43 at Buenos Aires. Significantly, the avifaunal overlap 
between the two sites extended to only three species: Emerald Toucanet, Slate-throated Redstart and 
Yellow-billed Cacique. The greater range of habitats found at Buenos Aires should provide for a much 
greater range of niches, but the expected, substantially enhanced species complement was not realised. 
This finding provides indirect evidence that altitude is a limiting factor in avian occupancy at Buenos 
Aires 
Conclusions: 

• Our work has revealed a dramatic difference between the avifauna of the park core and that of 
the buffer zone.  

• Crucially this result indicates that any habitat modification in the core zone will result in the loss 
of extensive set of specialist species not found in the buffer area. 

• Thus it has been demonstrated unequivocally that conservation of the core zone is imperative to 
maintaining the integrity of the avian cloud forest community in the region. 

• Distances analyses of two abundant species of the park core have proved feasible – Slate-
coloured Solitaire (a New World flycatcher) and Grey-breasted Wood-wren – and thus in due 
course absolute density estimates can be calculated, that can act as reference data for further 
future studies in the Base Camp area or elsewhere in the park.     

 
____________________________________________________________________ 
 
Rationale: 
Honduras has a rich Neotropical avifauna comprising over 700 species. A good proportion of this fauna 
(both residents and migrants) can be found in west Honduras, where Cusuco Park is located, and thus 
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undoubtedly the park is rich in both Caribbean Slope and highland species. But the park checklist of 
Brough (1992) (covering a wide range of altitudes and including 11 Nearctic migrants) lists only 107 
species, and thus is clearly species deficient. Obviously, obtaining a complete picture of the park’s 
undoubtedly rich avifaunal diversity is crucial in underpinning conservation initiatives. To this end, the 
principal aim of the ornithology team was to record birds – through visual observations and trapping 
(mist-netting) – from several sites within the park core (Base Camp area and elfin forest above, and at 
Guanales), and at Buenos Aires village area in the buffer zone, that span collectively a range of altitudes 
(as does the Brough list [loc. cit.]).  
 
Additionally a survey (that included mist-netting) of the birds of the El Paraiso property was undertaken, 
as requested. This property comprises largely secondary forest, but pockets of primary forest are 
patchily distributed throughout the rugged terrain. 
 
Our principal objective was to produce reasonably comprehensive species lists for all sites visited; this 
has been achieved. Additionally, we wished to gather comparative quantitative data from the core and 
buffer zones of Cusuco to assess the impact of habitat modification in the latter. Again this aim has been 
successfully fulfilled through transect surveys, the results of which will be fully analysed in the near 
future.   
 
Methods: 
Extensive visual observations and mist-netting were undertaken in the Base Camp (c. 1500 m) area 
(particular along the Danto and Quetzal trails [see below]) and at Buenos Aires (c. 1100 m), and to 
lesser extents at Guanales (c. 1200 m) and El Paraiso (to c. 650 m). 
 
Comparative transect surveys conducted at Base Camp (two 1 km-long transects, each walked eight 
times to assess relative avian abundances) through relatively undisturbed (in recent times) 
primary/secondary [coniferous/broad-leaved] mix, and disturbed forest pitted with shade-coffee 
plantations and open grassland plots at Buenos Aires (two transects similarly sampled). 
 
Results:  
Eighty-seven species were recorded in the core zone of the park– of which 41 were trapped (including 
Resplendent Quetzal) (with a total of 235+ birds netted). Included in this tally are two range-restricted 
species (North Central American Highlands Endemic Bird Area – re: BirdLife International 
designations) – Green-throated Mountain-gem (abundant) and Wine-throated Hummingbird (one 
individual trapped), and one near-threatened species – Highland Guan (heard most days from Base 
Camp). Overall the avifaunal composition reflects the montane situation, with cloud forest specialists 
being well represented. No less than 13 species of hummingbird were observed in the core area, that is 
rich also in woodcreepers  (both in terms of diversity – seven species recorded – and abundance.  
 
No less than 93 species were documented at Buenos Aires (buffer zone), of which 47 were trapped. 
Across the two park zones 144 species were recorded, with 65 being mist-netted. Seventy-seven of these 
species were documented by Brough (1992), but 67 species are new to the area, giving a new park total 
of 174 species. Thus our avifaunal additions have thus boosted the park inventory by no less than 66%. 
Significantly, species overlap between core and buffer zones extends to only 39 species (only 22% of 
overall species count). 
 
Transect surveys (Kimberley Fadden with help from Robin Brace) yielded an overall tally of 73 species, 
with 38 being recorded in the Base Camp area and 43 in the environs of Buenos Aires. Avifaunal 
overlap between the two areas based on transects – an approach that is limiting in detecting some of both 
the more infrequent and cryptic species – was minimal: just three species (4%) – Emerald Toucanet, 
Slate-throated Redstart and Yellow-billed Cacique – were common to the two areas. It proved possible 
to obtain spatial data for two abundant species in the Base Camp area – Slate-coloured Solitaire (a  
thrush) and Grey-breasted Wood-wren – that will enable Distance analyses to be undertaken, thus 
yielding absolute density determinations. It is unlikely though that similar analyses will prove feasible in 
respect of any of the more abundant species recorded in the environs of Buenos Aires. 
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Our visits to El Paraiso during the June to July period, together with observations made by Roberto 
Downing earlier in the year, has resulted in the production of a list spanning 122 species; 15 species 
were trapped (including Green Kingfisher). The avifaunal composition is that typical of a lowland forest 
location, though the presence of many adjacent pastures has clearly facilitated incursion by a number of 
species typical of open/mosaic habitats (e.g. Blue-black and Yellow-faced grassquits). Intriguingly, the 
song of an antbird heard (three individuals) would appear to be that of Streak-crowned Antvireo, a 
range-restricted species known from Honduras at present only east of the Sula Valley (a biogeographical 
divide). Clearly, confirmation (or not) of the presence of this antvireo is an important future goal. 
 
Including El Paraiso, the ornithological team recorded a total of 206 species across the set areas visited 
(67 species trapped). Birding in the coastal strip yielded an inventory of 78 species, and a global 
expedition species count of 238. 
 
Obviously extension of observations further into autumn, and into winter would result in augmentation 
of species complements, due to the arrival of Nearctic migrants. In this context, a number of New World 
warblers have been detected arriving during the August period to join the small number of resident 
warblers; such species include Black-and-white Warbler, American Redstart and Louisiana Waterthrush. 
 
Discussion: 

• Our work has revealed a dramatic difference between the avifauna of the park core and that of 
the buffer zone.  

• Crucially this result indicates that any habitat modification in the core zone will result in the loss 
of extensive set of specialist species not found in the buffer zone. 

• Thus it has been demonstrated unequivocally that conservation of the core zone is imperative to 
maintaining the integrity of the avian cloud forest community in the region. 

• The greater range of habitats found at Buenos Aires should provide for a much greater range of 
niches, but the expected, substantially enhanced species complement was not realised (93 
species versus 87 found in the core zone). This finding provides indirect evidence that altitude is 
a limiting factor in avian occupancy at Buenos Aires. 

• Absolute density estimates that will be forthcoming from Distances analyses on two abundant 
species of the park core (see above) will act as reference data for any future studies in the Base 
Camp area, or elsewhere in the park core. 

• Our work at El Paraiso has not unexpectedly revealed a lowland forest avifauna that contrasts 
starkly with that of Cusuco Park. 

• Despite the fact that primary forest persists only as remnant pockets, the El Paraiso property 
contains a plethora of species typical of primary forest: e.g. Slaty-tailed Trogon, Blue-crowned 
Motmot, Keel-billed Toucan, Tawny-winged Woodcreeper (attends army ant swarms), and 
White-collared and Red-capped Manakins. 

 
Reference: 
Brough, K. (1992) Lista de las Aves Parque Nacional Cusuco. 
 
Publications: 

• A paper on the avifauna of Cusuco National Park will be prepared over the coming months: a 
likely journal to which it will be submitted is Bird Conservation International. 

• Following analyses of transect results (re: Kimberley Fadden) over the late 2004/early 2005 
period, a paper emphasizing the applied aspects of the avifaunal comparison of the core and 
buffer zones will be prepared for submission in autumn 2005. A possible target journal is Auk.   

 
Robin C. Brace, 20/08/’04  
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2. Avifaunal Comparison Between Core and Buffer Zones in Cusuco National Park  

Kimberley Fadden, University of Leeds, UK. 
 
Field Supervisor:   Dr. Robin Brace 
Home Supervisor:   Professor Steve Compton 
Dates of study:    2/06/04 – 06/07/04 
Expected date of submission:  March 2005 
 
Introduction 
Little study has been conducted on the avifauna in the Cusuco National Park and its 
surrounding buffer zone. A park list from 1992 indicates that there are 107 species (17 of which 
are nearctic and are absent during parts of the year)to be found in the altitudes ranging from 
500m in the Bosque Latifoliado regions up to 2242m in the Bosque Nublado regions.  
 
My project aims to investigate how the avifauna in the relatively undisturbed broadleaved forest 
in the Cusuco National Park core zone compares with areas in and around the village of Buenos 
Aires situated in the buffer zone of the park which includes a number of different habitat types 
including woodland, grassland, scrub and shade coffee plantations by looking at diversity and 
abundances and the extent to which human disturbance has affected this. I also aim to calculate 
the absolute densities of some of the more common species of birds found in both the zones. 
 
Due to the altitude and forest type, cloud forest endemics and highland specialists were 
expected to be found in the core zone with altitude being a limiting factor in species diversity, 
whereas a much greater species diversity was expected to be found in the buffer zone as a 
results of the extensive habitat range present therefore being more able to support a greater 
species diversity. 
 
The objectives of my project are to analyse the results of transect surveys conducted in the  
Base Camp and Buenos Aires areas and to assess the impact of human exploitation in the core 
and buffer zones through analysis of species comparison. 
 
Methods 
The species diversity and abundances were collected through transect surveys to provide 
information on relative abundances. 
 
Four transects were marked out in both the zones; two in the Base Camp area (Danto [BC-D] 
and Quetzal [BC-Q]) and two at Buenos Aires (trail below the Toucan (BA-L) and path above 
Buenos Aires (BA-H) were each walked eight times. Each transect measured 1 km which were 
divided into ten legs of 100m and daily observations commenced from 6am as it has been 
proven in previous studies that there is peak activity shown by birds. Both transects were 
walked each morning with the order each transects was walked in, in each zone alternating each 
day. 10 minutes was spent walking along each transect leg and all birds seen and or heard 
within 40 m of the access pathway or trail walked along were recorded in terms of the species 
identified, the number observed and the distance (to the nearest 10m) from the trail that the bird 
was seen/heard in.  
 
Additional data on the vegetation types found on each leg were also recorded, in terms of layer 
densities and heights of vegetation as well as altitudes at each point along the transect. 
 
Results 
Although it hasn’t yet been possible due to do any analysis of the data there have been many 
preliminary findings. 
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There have been 73 different species recorded across the two zones, with 38 species being 
found in the core zone of the park and 43 species found in the buffer zone of the park. The 73 
species, there was an overlap of just three species which were found in both zones of the park, 
these being the Emerald Toucanet,  Yellow-billed Cacique and the Slate-throated Redstart. 
 
In the core zone the birds to be found were cloud forest endemics and montane specialists. 
These included such species as the Green-throated Mountain-gem, and the Emerald-chinned 
Hummingbird, Black-headed Nightingale-thrush and the Slate-coloured Solitaire and a near 
threatened species, the Highland Guan. 
 
The greater habitat range to be found in the Buffer Zone should have provided for a greater 
range of niches but the expected, substantially enhanced species complement, was not realised 
during the transect walks. This finding provides evidence that altitude is still a limiting factor in 
species diversity. Some of the species found in the area included Blue-black Grassquit and 
Yellow-faced Grassquit, Plain Wren, Black-headed Saltator and Bat Falcon. 
 
Further Analysis 
Further comparative analysis will be undertaken using the ‘Estimates’, program for both species 
incidence and abundance comparisons. Feeding guilds and habitat mosaics will also be 
compared to try to eliminate the factor of altitude. 
 
Distance sampling will also be used to give absolute species abundances taken from a 
representative sample from the population. This program will be used on two of the more 
abundant species from each of the zones (which are yet to be chosen). 
 
Conclusions 
The results obtained show that there is a dramatic difference between the avifaunas between the 
core and the buffer zones of the park and that there is a slightly greater species diversity to be  
found in the buffer zone, due to a greater habitat range able to support many species types.  
Crucially these findings reveal that any habitat modification in the core zone will result in the 
loss of extensive set of species not found in the buffer area. Thus it has been demonstrated 
unequivocally that conservation of the core zone is imperative to the integrity of the cloud 
forest avian community.   
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Herpetofaunal diversity, abundance and ecology 

 
1. Herpetofaunal research summary: Parque Nacional El Cusuco 

Josiah H. Townsend, University of Florida, USA 
26 June-15 July 2004 
 
Introduction 
The amphibian and reptile fauna of Parque Nacional El Cusuco (PNEC) is probably the best understood 
of the biological groups targeted for study by Operation Wallacea during the 2004 field season. The 
work of a number of herpetologists within the park and its environs over the previous 20+ years has 
been summarized by Wilson and McCranie (In press), and served as the baseline from which the current 
herpetological staff has based its line of study. 
   
Wilson and McCranie (In press) reported 30 species of amphibians and reptiles from PNEC. Most 
interesting among these are a series of park-limited as well as regionally restricted endemics. Herptiles 
heretofore found only in PNEC include: the frogs Eleutherodactylus milesi, Plectrohyla dasypus, and P. 
exquisita; the salamanders Bolitoglossa diaphora and Cryptotriton nasalis; and the lizards Norops 
amplisquamosis and N. cusuco. Regional endemics, that is those that are known only from the greater 
Cordillera de Merendon along the Honduras-Guatemala border in the departments of Cortés, Santa 
Barbara and Copán, include: the frogs Eleutherodactylus rostralis and Duellmanohyla soralia; the 
salamanders Bolitoglossa conanti and B. dunni; the lizard Norops johnmeyeri; and the snakes 
Bothriechis marchi and Ninia espinali. The high percentage of species with a limited distribution that 
occur in PNEC makes the park an ideal site for distribution-related and well as a variety of ecological 
studies, particularly given that little is known about the species here other that the fact that they occur 
within the park.  
 
The work being carried out in PNEC to this point is being led by JHT at Base Camp, David Carter at 
Buenos Aires, and Sara Hughes at Guanales. In addition, four dissertation students are carrying out 
herpetology projects: Gavin Clark, Jennifer Gardsen, David Olney, and Nicola Pyle. GC, DO and NP are 
conducting a comparative study of reptile and amphibian diversity and abundance in disturbed and 
undisturbed forests, and rotate between different sites at different times in order to maximize data 
collection.  
 
Methodology 
Utilizing Wilson and McCranie (In press) as a working baseline for our project, we have implemented a 
survey methodology designed to: 

• confirm the continued presence of species already recorded in PNEC 
• search for species not previously known from PNEC 
• monitor the presence of reproducing populations of endemic Hylid frogs 

 
The primary references used for identifying any reptiles or amphibians collected are Köhler (2003) and 
McCranie and Wilson (2001). Photocopies of the identification keys from these books have been given 
to the herpetology staff at each site. In addition, JHT has provided photocopies of a number of other 
regional keys and pertinent papers, which are kept at Base Camp.  
 
Three primary survey techniques are currently being used by the OpWall herpetofaunal survey team: 
drift fence pitfall lines; anuran larvae presence/absence confirmation using leaf litterbags; and 
opportunistic searches.   

• Drift fence pitfall lines: This technique is implemented by burying ca. 10 gallon buckets 5 m 
apart in sets of 3 or 4, and then running a line of wire mesh fencing ca. 30 cm high along the 
length with the bottom 1-2 cm buried. We are currently running 18 pitfalls in 6 fence lines 
around Base Camp, 12 pitfalls in 4 fence lines at Guanales, and 30 pitfalls are currently being 
installed in the area of Buenos Aires. All drift fences are checked a minimum of once per day 
and are usually checked at 0600 h and ca. 1500 h each day.  
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• Leaf litterbags: A series of bags made from plastic nets have been filled with leaf litter and 
placed in pools and rivers in the Río Cusuco and three small tributary streams. These bags 
provide artificial refugia for anuran larvae that normally inhabit pools in the waterway that have 
a natural accumulation of leaf litter. They are checked by pulling the bag out of the water and 
quickly placing it into a large plastic wash basin, where the water and tadpoles drain out and can 
be counted. These searches are done at least every other day, and once a week a group of 
tadpoles from each stream is collected and preserved to allow for verification of their identity.  

• Opportunistic searches: These searches take many forms, and include spotting animals along 
trails en route to or from other survey sites, searching random areas of forest visually, turning 
over logs and debris, and walking along streams during the day and night to search for active or 
sleeping animals.  

 
Preliminary Results (26 June-15 July 2004) 
The herpetofaunal survey team has met with some exciting results in the first three weeks of work. All 
identifications are tentative pending examination of the specimens by JHT and other experts upon their 
return from the field.  The most important results to date are summarized below.  

• Geophis sp. nov. Two specimens of an apparently undescribed species of colubrid snake of the 
genus Geophis have been collected in pitfall traps near Base Camp. One specimen is an adult 
female and another is an unsexed juvenile. Description of the new species would be significantly 
aided by the acquisition of additional specimens, particularly an adult male.  

• Tantilla alticola. One specimen of this fossorial colubrid snake was collected in a pitfall trap 
near base camp. This snake was previously known from highlands in Nicaragua south to 
Colombia, making this specimen the a new country record for Honduras.  

• Celestus montanus. One juvenile specimen of this anguid lizard was collected along a trail in 
Guanales. The species was described by Schmidt (1933), who based his description on a single 
female specimen collected in the “mountains west of San Pedro, Honduras”. The specimen 
secured in Guanales represents the first C. montanus seen in Honduras since the type specimen 
was collected in 1923, and is the first juvenile ever examined.  

• Norops ocelloscapularis. This Honduran endemic was previously known only from the area of 
the type locality in P.N. Cerro Azul, Depto. Copán, Honduras. We collected at least two females 
of this species from the area of a large landslide on the SE face of Cerro Cusuco, representing 
the second known locality and a range extension of ca. 75 km NE of the type locality.  

• Norops sp. A.  Two female specimens of an unidentified anole were collected from a large 
landslide on the SE face of Cerro Cusuco. They are not diagnosable to any species currently 
recorded in PNEC, and represent additions to the herpetofauna of the park.  

• Eleutherodactylus charadra. Two specimens of this terrestrial frog were collected at Guanales. 
Until now, this species has not been recorded in Cusuco National Park.  

• Additionally, the following species identifications represent additions to the herpetofauna 
of Cusuco National Park 

• Adelphicos quadrivirgatus 
• Bolitoglossa delphini 
• Micrurus diastema 
• Ninea diademata 
• Ninea pavimentata 
• Ninea sebea 
• Norops tropidonotus 
• Norops tropodelepis 
• Sceloporus variabilis 
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2. Survey of the herpetofauna of Parque Nacional El Cusuco, Honduras: a field report for the first 
research season 

 
David J. Carter 

Department of Biology, York College, U.K. 
 

Josiah H. Townsend, Sarah Hughes, Emma Sherratt, Lynette Plenderleith   
 

 
INTRODUCTION 

 
In recent  years there has been an increase in published literature reporting a general, worldwide, decline 
in amphibian and reptile populations (e.g. Alford & Richards 1999; Pounds et al 1999; Halliday 2001; 
Wilson & McCranie 2003). Considering the potential importance of this trend on the herpetofauna of 
Honduras, and the possible consequences to the diversity within its National Parks, the development of a 
long-term monitoring program may have economic, social and biological relevance. Operation Wallacea 
has secured an eight-year research agreement that includes a survey of the herpetofauna of the 
Merendon Mountains, Honduras.   

The herpetofauna of Parque Nacional El Cusuco is probably the best understood of the 
biological groups targeted for study by Operation Wallacea during the 2004 field season. The work of a 
number of herpetologists within the park over the previous 20 years has been summarized by Wilson 
and McCranie (In press), and served as the baseline for the current survey (Townsend 2004, 
herpetofauna research summary for 26 June-15 July). 

Wilson and McCranie (In press) reported 30 species of herpetofauna from Parque Nacional El 
Cusuco. Most interesting among these are a series of park-limited as well as regionally restricted 
endemics. Species found only from within the park include Eleutherodactylus milesi, Plectrohyla 
dasypus, P. exquisita; Bolitoglossa diaphora, Cryptotriton nasalis, Norops amplisquamosis and N. 
cusuco. Regional endemics include Eleutherodactylus rostralis, Duellmanohyla soralia, Bolitoglossa 
conanti, B. dunni, Norops johnmeyeri, Bothriechis marchi and Ninia espinali. It is expected that this 
survey will further develop our knowledge of these species, given that very little is known already other 
than their occurrence within the Park (Townsend 2004, herpetofauna research summary for 26 June-15 
July). 

In 2003 a pilot study was carried out with three main objectives: to assess the potential of 
Parque Nacional El Cusuco as a study area for a biodiversity survey of the areas herpetofauna, to select 
the most suitable locations for sites within the study area and to test the effectiveness of the various 
survey methods at our disposal (see Carter 2003, OpWall online research reports). This year a team of 
herpetologists has worked at three sites within, or associated with, the park. Slight adjustments have 
been made to the methods used during last season’s pilot study but the overall aim remains the same: to 
compile a comprehensive species list for the area including data on distribution and abundance 
 
 

METHODS 
 

Study Area 
 
 The study centered on the visitors’ centre of Parque Nacional El Cusuco, which we will refer to 
as Base Camp. Base Camp is approximately 1600m above sea level and allows easy access to the other 
survey sites of Buenos Aires at 1250m above sea level and Guanales at a similar altitude.   Parque 
Nacional El Cusuco is primarily a lower montane wet forest and Buenos Aires, a village within the 
park’s Buffer Zone, was surveyed as a disturbed habitat used principally for growing coffee.  
 
Field Sampling  
 
 All sampling took place between 27 June and 04 September 2004. The field sampling methods 
were greatly similar to those used for the pilot study so we will only mention them briefly here. Please 
refer to Carter (2003, OpWall online research reports) for further details.  
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Pitfall traps  
 
 16 pitfall traps were established between the three study sites: eight at Base Camp, five at 
Buenos Aires and three at Guanales. A fine wire meshing was used as drift fence material, buried 
roughly two inches into the ground and standing approximately 30cm tall, which passed over the centre 
of each eight gallon bucket.  
 Pitfall traps were checked early each morning and were operated for 10 weeks at Base Camp 
and eight weeks at Buenos Aires and Guanales. Each Friday and Saturday was spent at Base Camp and 
no survey work took place at either Buenos Aires or Guanales for this time; buckets were therefore 
disarmed using a log until Monday. 
 
Funnel traps 
 
 We prepared funnel traps out of spare fine wire meshing left over from the drift fences. At least 
two traps were placed along each pitfall trap at Base Camp. These funnel traps sat along the base of the 
drift fence and were intended to trap larger snakes that would escape from buckets.   
 
Opportunistic and stream searches 
 
 Daytime opportunistic searches were strictly regulated to two hours duration. There was at least 
one search per survey day. Searches were either in undisturbed forest habitat or in coffee plantations, the 
only exception being the weekly searches that took place at an area of natural deforestation as a 
consequence of a land slide during Hurricane Mitch in 1998. In general each search comprised walking 
slowly through the habitat, turning any leaf litter, logs, etc, that lay within two meters either side of the 
field-worker’s path. Attention was also paid to the vegetation up to head height, where certain species 
may be found. 
 All areas, except those characterized by particularly hazardous terrain where walking off the 
pre-existing trail would be misguided, were surveyed by field-workers forming a transect, perpendicular 
to the direction of travel, and walking uphill keeping the line steady throughout.     
 General steam searches were carried out after dark walking upstream in Rio Cusuco and some 
of its tributaries. Any species of herp spotted was recorded and collected.     

 
Leaf-litter bags 
 
 A series of bags made from plastic nets were filled with leaf-litter and placed in pools and rivers 
in the Río Cusuco and three small tributary streams. These bags provide artificial refugia for anuran 
larvae that normally inhabit pools that have a natural accumulation of leaf litter. They were checked by 
pulling the bag out of the water and quickly placing it into a large plastic wash basin, where the water 
and tadpoles drain out and can be counted (Townsend 2004, herpetofauna research summary for 26 
June-15 July). This technique only ran for the first few weeks until a sudden storm washed the bags 
away. We will work more on this method next season.  
 
Capture methods, handling & ID  
 

Methods were the same as those used in the pilot study, 2003, with the exception of cover-
boards, which were not used during this season, and only herpetologists working as staff was allowed to 
handle snakes.    
 For amphibian identification we used keys in McCranie & Wilson (2001), for reptiles we used 
keys in Köhler (2003). As a further reference we used Schmidt (1993). 
 
 

RESULTS AND DISCUSSION 
 

We can provisionally confirm a species list of 43. Three of the species listed are park endemics, a further 
four are regional endemics. We recorded 14 new species records for the park, of these one was a new 
species records for the country and one was a new species to science (see Table 1). The identification of 
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some of these records requires further work. This will take place on voucher specimens to be exported 
under permit to the Florida Museum of Natural History and worked on by Josiah H. Townsend. 
 Potentially the most important result from this season is the unidentified Geophis sp. nov. 
(Colubridae) that was recorded from pitfall traps at Base Camp. Five specimens of this possible new 
species of fossorial snake were collected and will be described fully after the close of the season.  

In addition, Tantilla alticola, a fossorial colubrid snake previously documented from Nicaragua 
south to Colombia, was collected for the first time in Honduras; Celestus montanus, an anguid lizard 
with only one previous record for Honduras in 1923, was collected from Guanales; Norops 
ocelloscapularis, an anolis lizard collected at the area of a large landslide on the SE face of Cerro 
Cusuco representing the second known locality and a range extension of approximately 75 km Northeast 
of the type locality; Eleutherodactylus charadra, a frog previously unrecorded for Parque Nacional El 
Cusuco; Omoadyphas aurula, a small colubrid snake previously recorded around 30 years ago and  
Norops sp. an unidentified species of anole lizard collected from the landslide site did not match and 
previous species descriptions from Parque Nacional El Cusuco (Townsend 2004, herpetofauna research 
summary for 26 June-15 July). The other species that represent new park records may be detailed in 
future publications (see below).    
  C.  montanus was the only species recorded solely from Guanales, 17 species were recorded 
only from Buenos Aires and a further 17 were specific to Base Camp. All other species were recorded 
from two or all sites (Table 1).  
 Of the survey methods used this season the most fruitful in terms of number of species found 
was opportunistic searches. Pitfall traps yielded fewer species but is a method specifically intended to 
capture small fossorial species, for this purpose it has been a successful technique this season. Funnel 
traps were the least successful survey method with no individuals captured, we suggest that this method 
is repeated next year but more extensively and with greater attention paid to the structure and 
positioning of the traps.  
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Table 1. Species list from the 2004 season 
Family Genus species Location 
Anguidae Celestus montanus* G 
Anguidae Mesaspis moreletii BC 
Iguanidae Sceloporus malachiticus BC, BA, G 
Iguanidae Sceloporus variabilis* BA 
Iguanidae Norops petersi BA 
Iguanidae Norops cusucoe BC 
Iguanidae Norops johnmeyerire BC 
Iguanidae Norops ocelloscapularis* BC, G 
Iguanidae Norops tropidonotus BA 
Iguanidae Norops tropodelepis* BA 
Iguanidae Norops sp.A* BC 
Iguanidae Corytophanes sp BA 
Scincidae Sphenomorphus incertus* BC 
Scincidae Sphenomorphus cherriei BA 
Colubridae Geophis sp.nov. *2 BC 
Colubridae Geophis immaculatus BC 
Colubridae Dendrophidion nuchale BC 
Colubridae Drymobius chloroticus BA, BC 
Colubridae Imantodes cenchoa BC 
Colubridae Stenorrhina degenhardtii BC 
Colubridae Tantilla  alticola*1 BC 
Colubridae Adelphicos quadrivirgatus* BA 
Colubridae Ninea diademata* BA 
Colubridae Ninea pavimentata* BA 
Colubridae Ninea sebea* BA 
Colubridae Omoadyphas  aurula BC 
Colubridae Dryadophis dorsalis BA 
Colubridae Leptophis mexicanus BA 
Elapidae Micrurus diastema* BA, BC 
Viperidae Atropoides  nummifer* BA, G 
Viperidae Bothriechis  marchire BC, G 
Viperidae Cerrophidion  godmani BC 
Bufonidae Bufo marinus BA 
Bufonidae Bufo valliceps BC 
Hylidae Plectrohyla  exquisitae BC 
Hylidae Ptychohyla  hypomykter BC 
Hylidae Duellmanohyla soraliare BA 
Leptodactylidae Eleutherodactylus  rostralisre BC, G 
Leptodactylidae Eleutherodactylus  charadra* G 
Plethodontidae Bolitoglossa  diaphorae BC 
Plethodontidae Bolitoglossa dofleini* BA 
Plethodontidae Bolitoglossa rufensis BA 
Ranidae Rana maculata BA 
* new to park; *1 new to Honduras; *2 new to science 
BA Buenos Aires; BC Base Camp; G Guanales 
e endemic to park; re regional enemic 
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3. A comparison of reptile diversity in disturbed and undisturbed habitats in Cusuco national park 

Gavin Clark, University of Reading 
 
Field supervisor:  Richard Field 
Institute supervisor:  Dr. Seb Shimeld 
Dates of study:  4/7/04 – 7/8/04 
Expected date of submission:  10/12/04 
 
Rationale 
Cusuco national park is situated in the North west of Honduras, a country found in Central 
America.  Tropical forests are very important in terms of the worlds biodiversity, it is believed 
that combined they contain around 70% of the world’s flora and fauna.  The forests of Cusuco 
are no exception, covering an area of 23,440 hectares they have many varied habitats (Lennkh, 
2004).  The main area of undisturbed forest is classed as lower montane wet forest, there are 
many  other habitats present that have been altered by human interference. Conservation within 
the park is of great importance if levels of biodiversity are to be maintained.  This is however,  
made difficult by the lack of funding given to the park, as an example there are only two 
rangers guarding the entire park.  The party responsible for management of the park is the 
Corperación Hondureña de Desarrollo Forestal (COHDEFOR).  In the past there has been very 
little scientific research carried out into the biodiversity of the park, the majority of 
herpetological research has been carried out by McCranie and Wilson.  Previous studies have 
not even included studies of the forest structure despite its importance for conservation. 
Operation Wallacea  currently has 8 year agreement with COHDEFOR for biodiversity and 
socio-economic monitoring programmes. 
 
If conservation is to continue here there needs to be evidence of species that are of interest to 
science and require further study.  The study of reptiles is as important as any field in terms of 
studying the biodiversity of the park and hopefully providing valid reasons for further funding 
applications.  The question I aim to answer during the course of this investigation is:  Is there a 
difference between reptile diversity in disturbed and undisturbed habitats in a lower montane 
wet forest? 
 
Methodology  
Two main methods of data were used in the course of this investigation.  The first method was 
the use of bucket pit line traps.  These traps consist of three to four 10 gallon buckets buried so 
that there lips are just below the level of the ground in a straight line.  A wire mesh fence was 
then erected going directly through the centre of all the buckets, the fence was buried an inch all 
along the line to prevent anything going under it.  The purpose of these traps was that anything 
that came up against the fence would move along in either direction and fall into one of the 
bucket traps.  The traps were checked on a daily basis for any captures.  30 buckets were set in 
both the human disturbed site (coffee plantation) and undisturbed forest, traps were not set at 
the natural disturbed site due to the large distance from any base camp. 
 
The second method of data collection was timed opportunistic searches.  These consisted of 
searching for a period of 2 hours in one of the three different habitats.  All attempts were made 
to make the searches random however this was not always possible due to the difficult terrain, 
in these cases searches had to be conducted along a path.  During each search there were 3-4 
people searching within the area, logs and rocks were turned over and any reptilian movement 
was looked for.  Reptiles that were spotted were captured and taken back for identification, if 
possible the reptile was identified in the field so capture was not necessary.  
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Results 
The pit line trap data shows that by far the largest number of genus caught in the human 
disturbed area was Sphenomorphus.  The Geophis genus is only slightly more abundant than 
any other in the undisturbed pit traps.  Analysis of this data using Sorenson’s coefficient of 
similarity shows that there is no similarity between the two results at all. 
 
The timed opportunistic search data seems to show a large number of species that differ 
between the three different habitats.  Statistical analysis using the Kruskal-Wallis test gives a 
value of 0.061, this shows there is no significant difference between the three data sets.  Use of 
Sorenson’s coefficient of similarity shows that between undisturbed areas and human disturbed 
areas the diversity of species is 85.9% similar. 
 
When the data is classed from each site into Environmental Vulnerability Scores (EVS) it is 
clearly shown that the greatest number of species in the undisturbed habitat are considered high 
EVS, whereas in the human disturbed habitat the greatest number of species have low EVS. 
 
Discussion 
Pit line trap data shows that in the human disturbed habitat there is a great abundance of the 
genus Sphenomorphus, all of the species captured have low EVS.  The species captured in the 
pit lines in undisturbed forest contained either species with a high EVS, species new to the 
country or species new to science.  This helps to show that although diversity may appear the 
same through statistical comparison the undisturbed areas contain species much more important 
to science, the human disturbed areas meanwhile contain species which are commonly found in 
the country. 
 
The timed opportunistic search data gives much the same picture, that the overall diversity in 
each area is roughly equal.  The use of the natural disturbed data along with the other two data 
sets almost makes the diversity significantly different.  This is misleading, though, due to the 
small variety of species captured at the landslide.  Analysis of the combined results assessing 
the EVS gives a much better idea as to why conservation of undisturbed areas is still of great 
importance.  The new species to science found in the undisturbed forest alone goes to show that 
there is still a lot to discover in the vast areas of Cusuco national park.  There are also four 
species found in the human disturbed areas with high EVS, so conservation in these areas is 
also important.  (for information on EVS, Wilson and McCranie, The conservation status of the 
herpetofauna of Honduras, 2003) 
 
In conclusion, conservation of the Cusuco national park is a difficult thing to do due to the 
many illegal and legal practices going on within the park.  Conservation is, however, 
exceptionally important in terms of maintaining levels of biodiversity in the park, interest in the 
park due to these high EVS species will help to aid conservation efforts.  Not only conservation 
of the undisturbed areas but also the coffee plantations in which some high EVS species were 
found, the spread of these plantations needs to prevented or minimised to prevent encroachment 
into the undisturbed areas.  If I were to carry out this research, which I feel is necessary again I 
would place more traps in each habitat including placing some at the site of natural disturbance.  
The number of opportunistic searches would be more precise and the same amount would be 
carried out at each site.  Also the study should be carried out at different times of year to allow 
for seasonal variability.   
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Species present in each habitat 
 

Species Undist. 
Natural 
dist. 

Human 
dist. 

Adelphicos quadrivirgatus   Y 
Atropoides nummifer Y  Y 
Bolitiglossa delphini   Y 
Bothriechis Marchi Y   
Celestis sp. Y   
cerrophidion Godmani Y   
Drymobius chloroticus Y   
Geophis sp. Y   
Homodyphous arula Y   
Mabaya unimarginata Y   
Mesaspis moreletii Y Y  
Micrurus diastema   Y 
Ninea diademata   Y 
Ninea pavimentata   Y 
Ninea sebea   Y 
Norops johnmyri Y   
Norops oscelloscapularis Y   
Norops petersi Y   
Norops tropidonotus   Y 
Norops tropodelepis   Y 
Sceloporus malachiticus  Y Y 
Sceloporus variabilis   Y 
Sphenomorphus cherriei   Y 
Tantilla alticola Y   

  
 
Table showing results of the timed opportunistic searches 
(values are shown as number of species found per hour) 
 

Genus Undisturbed 
Natural 
disturbed 

Human 
disturbed 

Adelphicos 0 0 0.08
Atropoides 0.03 0 0.03
Bolitiglossa 0 0 0.05
Bothriechis 0.08 0 0
Celestus 0.05 0 0
Cerrophidion 0.05 0 0
Clelia 0 0 0.03
Drymobius 0.03 0 0
Dryodophis 0 0 0.03
Homodyphous 0.03 0 0
Lepidophyma 0 0 0.03
Mesaspis 0.03 0.17 0
Micrurus 0.03 0 0.05
Ninea 0 0 0.13
Norops 0.15 0.33 1.03
Sceloporus 0.05 3.67 0.2
Sphenomorphus 0.03 0 0.18
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Human disturbed

low
medium
high

Bucket pit line data 
(values represent number of that genus caught in the trap in the 4 week period) 
 

Genus Undisturbed 
Human 
disturbed 

Adelphicos 0 1
Geophis 3 0
Mabaya 2 0
Micrurus 0 1
Ninea 0 1
Norops 0 1
Shenomorphus 0 8
Tantilla 1 0

 
 
Levels of EVS of species found in each habitat 
(natural disturbed is omitted due to low level of data) 
  

Level of E.V Undisturbed 
Human 
disturbed 

low 1 7
medium 4 1
high 8 4

 
Undisturbed

low
medium
high
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4. A comparison of herpetofauna biodiversity between disturbed and undisturbed habitats within the 
Cusuco National Park in Honduras. 

 
David Olney, University of Glamorgan 
 
Field Supervisors: Joe Townsend, David Carter, Sara Hughes, Lynette Plenderleith, Emma Sherratt 
General Supervisor: Dr Richard Field 
Home Supervisor: Dr Roy Wiles/ Dr Malcolm Thomas 
Dates of Study 4/7/2004-20/8/2004 
Expected Submission Date 30th September 2004 
  
Rationale: 
Cusuco National Park is located in the Northwest of the Central American Country Honduras; the 
National park covers an area of 23,440 hectares in total; with 7,690 hectares forming the core zone of 
the park and 15,750 hectares forming a buffer zone around the core. The Park is located in the Merendón 
Mountain range in North-western Honduras; additionally the park is situated close to the border with 
Guatemala, 40 km approximately from the City of San Pedro Sula; the National Park lies within the 
governmental districts of Cortés and San Pedro Sula. 
 
Further more cloud forest reptiles and amphibians contribute the most important segment of the 
herptofauana of Honduras, of the 334 species of herpetofauna known from Honduras, 122 are known to 
be distributed in cloud forest habitats (Wilson and MCCranie 2003).  
Cusuco national park is classified as lower montane wet forest according to Holdridge formations. 
Of the 122 cloud forest species known from Honduras 27 are lizards, 18 are Salamanders, 38 are 
anurans and 39 are snakes; (Wilson and MCCranie 2003) 98 of the 122 cloud forest species are 
distributed in lower montane wet forests such as Cusuco national park. 
Additionally of the 125 species that are known to be either Honduran endemics or nuclear Middle 
American restricted species 83 are known from cloud forests (Wilson and MCCranie 2003); increasing 
habitat destruction as a result of deforestation means that this portion of Honduran herpetofauna is 
seriously endangered, Wilson and McCranie (2003) state the alarming statistic of approximately 51% of 
these cloud forest herpetofauna populations are known to have either disappeared from Honduran Cloud 
forests or their numbers are in serious decline.  
 
These reasons must form the basis of any rationale for further in depth study into the populations of 
Honduran cloud forest Herpetofauna, to enable assimilation of a more accurate picture of the status of 
these and other declining or threatened populations of herpetofauna within Honduras, and as a reason for 
conservation work.  
 
Aims and Objectives: 
The aims of the investigation are to examine and compare forest floor reptile diversity and 
abundance between disturbed and undisturbed areas of Forest Habitats within the  
core and buffer zones of the Cusuco national park in Honduras. 
 
The objective of the investigation is to answer the research question: Does diversity of 
herpetofauna differ between disturbed and undisturbed areas of forest habitats within the core 
and buffer zones of the Cusuco national park in Honduras? 
 
Methodology: 
During the course of this investigation into the differences of diversity of herpetofauna between areas of 
disturbed and undisturbed forest habitats, 2 methods were utilised. 
The first method used was pitfall traps in conjunction with a drift fence. 
The pitfall traps consist of large 10 gallon (approx) buckets buried into the ground with each bucket 
being spaced 5m apart and laid in sets of 3 or 4 buckets; it is important that when the buckets are buried 
in the ground, the rim is buried below the surface, to prevent small animals hesitating because they have 
to cross the rim of the bucket, and possibly not crossing thus avoiding falling into the trap. 
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The drift fence that was used in conjunction with the pitfall traps consisted of a fence made from a 
suitable material, Bennett (1999) suggests suitable materials to include light metal sheeting, rigid 
window screening and corrugated plastic sheeting. For this investigation the material used for the drift 
fence was a light weight aluminium mosquito mesh for windows which was ideal for the purpose 
because being aluminium it wouldn’t rust, was light weight so was easily carried to the sites when the 
were being set up. 
 
The fence was approximately 50cm high and buried in the ground to depth of approximately 3cm, to 
prevent anything from going underneath the fence. The drift fence was erected so that it went across the 
middle of the buckets and secured with sticks driven into the ground on either side of the fence at 
regular intervals.(see photo one).  
 
A total of 30 buckets were set in undisturbed and human disturbed areas, no pit lines were set at the 
naturally disturbed area of the landslide owing to its distance from any of the camps. 
The pitfall traps were checked on a daily basis at least once a day, and any captures identified and later 
released.  
 
The pitfall traps work in conjunction with the drift fence in the following way, animals (in this case 
herpetofauna) moving along or under the ground hit the drift fence and then follow the fence until they 
fall into the bucket from which they generally can’t escape from. 
 
In addition to the pitfall traps and drift fence, funnel traps were used on the pit lines surrounding base 
camp; these traps are placed alongside the drift fence.The funnel traps are constructed from 2 funnels of 
the same material used for the drift fence; the funnels were then joined together with the 2 smallest ends 
facing each other in the middle. 
 
Opportunistic searches were used in addition to the pitfall traps, at least one search of 2 hours duration 
was carried out each day (normally 2 searches per day would be carried weather and time permitting), 
the methodology for the searches consisted of 3-4 people searching within the search area by turning 
over logs rocks and leaf-litter looking for any movement. Any herpetofauna sighted were captured and if 
identifiable at the search site were released, if the species caught was not identifiable in the field then it 
was taken back to camp for identification. 
 
The search area was chosen at random and would take place either in forest or Coffee plantations, for 
natural disturbance a 2-hour opportunistic search was carried out at the landslide, near to the dwarf 
forest. 
The sites studied in this investigation were Base Camp, and Guanales for undisturbed forest habitats, 
and Buenos Aires for disturbed habitats, and for natural disturbance the landslide near to the dwarf 
forest was used for 2 hours of opportunistic searching per week. 
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Results: 
 
Table 1: Species present in each habitat: 

Species Undist. 
Natural 
dist. 

Human 
dist. 

Adelphicos quadrivirgatus   Y 
Atropoides nummifer Y  Y 
Bolitiglossa delphini   Y 
Bothriechis Marchi Y   
Celestis sp. Y   
cerrophidion Godmani Y   
Drymobius chloroticus Y   
Geophis sp. Y   
Homodyphous arula Y   
Mabaya unimarginata Y   
Mesaspis moreletii Y Y  
Micrurus diastema   Y 
Ninea diademata   Y 
Ninea pavimentata   Y 
Ninea sebea   Y 
Norops johnmyri Y   
Norops oscelloscapularis Y   
Norops petersi Y   
Norops tropidonotus   Y 
Norops tropodelepis   Y 
Sceloporus malachiticus  Y Y 
Sceloporus variabilis   Y 
Sphenomorphus cherriei   Y 
Tantilla alticola Y   

 
Table 2  
GENUS HABITAT TYPE 

 
HUMAN 
DISTURBANCE 

NATURAL 
DISTURBANCE UNDISTURBED 

ATROPOIDES 2  1 
NINIA 5   
NOROPS 46 3 7 
SCELOPORUS 8 27 1 
SPHENOMORPHUS 10   
ELAPHE 2   
CLELIA 1   
DRYADOPHIS 1   
ADELPHICOS 3   
MESASPIS  4  
CERROPHIDION  1 1 
CELESTUS   1 
DRYMOBIUS   1 
BOTHRIECHIS   3 
LEPIDOPHYMA 1   
MICRURUS   1 
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5. The diversity of forest floor reptiles in different areas of forest disturbance 

Nicola Pyle, Portsmouth University 
 
Home supervisor: Dr A. Powling 
Field supervisors: Joe Townsend, David Carter, Sara Hughes, Lynette Plenderleith, Emma Sherratt 
Dates of study: 05/07/04 – 06/07/04 
Expected submission date: April 2005 
 
It is important to know what floral and faunal species are present within the park, and then to monitor 
them to ensure populations are maintained.  
 
This project is looking to see if there is any difference in the species diversity of forest floor reptiles, in 
disturbed and undisturbed areas of forest. If it can be shown that there is a difference in species 
diversity, especially with respect to endemic species, then this will support the need to protect the park. 
Also an overall species list of the area will help to improve local knowledge about the presence of 
endangered or dangerous species.  
 
The aim of this project is to produce reptile species lists for different areas of forest disturbance, with the 
objective of showing a difference in species diversity between the sites and supporting the need to 
protect the Cusuco National Park. 
 
Methods. 
Two methods have been used to collect data on reptiles, pitfall traps and opportunistic searches. With 
the pitfall traps, a line of four buckets were buried in the ground approximately two meters apart, with 
the tops level with the ground. Before burial a few cuts were made in the base of each bucket with a 
knife to allow any rain water to drain out, and once in the ground some small logs were placed in them 
so that any animals caught would be able to sit on them if it rained and water collected in the bucket. 
The logs were however too short to allow anything to crawl out of the bucket. 
 
A metal mesh fence, approximately two feet high, was erected to run across the centre of each bucket. 
The fence was held in place with an upright stick either side, every few feet, and the base was buried in 
the ground by a few inches. 
 
The pitfall traps work by reptiles walking up to the fence, and then walking along the fence to find a 
way around, but instead falling into a bucket. The traps were checked once a day, or twice if time 
allowed. 
 
Nine pitlines were placed in primary forest, three at Guanales camp and six at base camp. A further five 
were placed at Buenos Aires, two in secondary forest and three in a coffee plantation. Due to a high 
water table throughout the area, the buckets had to be bailed of water after it rained. Two funnel traps 
were placed along each pitline at base camp. Due to a shortage of materials funnel traps were not able to 
be placed at the other sites, but throughout the five weeks of data collection nothing was caught in them. 
 
A timed two hour opportunistic search was carried out each day at least once, twice if time and weather 
permitted. On these anyone on the search spread out in a line and walked in the same direction, using a 
long stick to search the leaf litter and turn over any logs and rocks. It was sometimes not possible to stay 
in an exact line due to terrain and vegetation. A landslide was also used for opportunistic searches, but 
due to the terrain it was not possible to put pitlines there. 
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Results. 
     
GENUS HABITAT TYPE 

 
HUMAN 
DISTURBANCE 

NATURAL 
DISTURBANCE UNDISTURBED

ATROPOIDES 2  1 
NINIA 5   
NOROPS 46 3 7 
SCELOPORUS 8 27 1 
SPHENOMORPHUS 10   
ELAPHE 2   
CLELIA 1   
DRYADOPHIS 1   
ADELPHICOS 3   
MESASPIS  4  
CERROPHIDION  1 1 
CELESTUS   1 
DRYMOBIUS   1 
BOTHRIECHIS   3 
LEPIDOPHYMA 1   
MICRURUS   1 

 
This tally chart of how many times each species was encountered at each site, indicates that there is a 
greater diversity and abundance of species in the disturbed area compared to the undisturbed areas. A 
total of 27 species were found in the disturbed areas compared to 10 in primary forest. I have yet to 
confirm any significance in a statistical test.  
 

Disturbed forest

common rare

Undisturbed

Undist urbed common Undist urbed rare

 
 
Although fewer species were seen in the primary forest, a greater proportion of them  were endemics, 
new to Honduras or completely new to science, as shown in the above pie charts. This indicates that it is 
going to be important to ensure the long term sustainability of both the Cusuco National Park and the 
local coffee plantations. 
 
Eight different species of Norops lizards were found in the disturbed areas, with only two in the 
undisturbed forest. In general observations, the coffee plantations were warmer and less shaded than the 
undisturbed sites. The Noropses were seen most commonly in the plantations in which the trees were 
well spaced apart and with little leaf litter. This habitat would be good for communication between 
individuals and may also provide a richer supply of food, as observed in a greater abundance of 
invertebrates, including crickets. This habitat would also be a better area for basking, with more light 
intensity reaching the forest floor and therefore reducing the time required to reach optimum body 
temperature. 
 
Some plantations were quite densely planted and so had quite a lot of leaf litter. This thicker leaf litter is 
a good place for fossorial snakes to shelter and find food, such as worms. In comparison, the undisturbed 
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sites had a very thin layer of leaf litter, mostly consisting of pine needles and fern leaves, and was more 
shaded with tall trees and under story vegetation. 
 
I have taken some habitat data on temperature, humidity and canopy cover but I’ve yet to analyse it. 
Some further study would be to take a lot more habitat data from the different sites. I’m not sure if the 
species which were only seen in the primary forest were there due to habitat preference, or reduced 
competition from species now seen in the coffee plantations, but I will try and look into this more when 
I get home. I also intend to look more into habitat preferences and past effects of habitat disturbance.     
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Invertebrate diversity, abundance and ecology 

1. Butterfly Team End of Season Report 2004 Part A 

By José Nuñez Miño 
 
Introduction 
Insects are both major contributors to overall biodiversity and are an important part of many ecosystem 
functions (McGeogh, 1998), yet in the tropics they remain a vastly understudied group (Godfray et al., 
1999). Butterflies in particular have evolved a vast range of ecological strategies but their greatest 
taxonomic diversity is to be found in the tropics (Ehrlich, 1984; DeVries, 2001). It has been noted that 
some Neotropical butterfly subzones (areas where rare/endemic species are found, species phenotypes 
mix or abrupt changes in species composition occur) are often the same areas where other unique animal 
and plant species are present (DeVries, 1987). Butterflies undergo a high degree of speciation and can be 
suitable indicators of potential biogeographical areas worthy of increased protection in the Neotropics 
(Brown, 1991; Thomas, 1991; Daily & Ehrlich, 1995). 
  
Honduras ratified the Convention on Biological Diversity (CBD) in 1995, in its National Strategy and 
Plan of Action (produced to meet part of the requirements of the CBD) it acknowledges that “Of the 
invertebrate groups, insects are the most numerous and the least studied. At this time, 2500 species of 
insect have been recorded although estimates for Honduras put the total number at between 30000 and 
50000 species.” (SERNA, 2001).  
 
Although the FAO (2003) defines all of Honduras Forests as “Tropical” this does not reflect its wide 
range of forest types, classified by Holdridge (1967) as Central American Montane Forest. Honduras 
is a highly mountainous country with 75% of its land having a gradient greater than 20˚ (CEP, 1996). 
The National Park “Parque Nacional El Cusuco” (PANACU) contains a wide variety of high altitude 
habitats including Cloud Forest. The total butterfly diversity contained within the park and its buffer 
zone remains unknown. 
 
Aims of the project 
• To study the species richness and abundance of butterflies in a variety of different habitats at two 

sites (El Paraiso valley and Buenos Aires). 
• Compare the diversity and abundance of fruit feeding butterflies in secondary forest with that of 

forest edges. 
• Assess the suitability of Butterfly assemblages as indicators of habitat change. 
 
Site details 
The following work was carried at two sites within the Merendon mountain range: 
 
I. Buenos Aires (BA). PANACU consists of an area of 23440 ha of forest within the Merendon 
Mountain range in North-western Honduras. The core zone of the park (15° 29.8'  15° 32.1' N, 88° 13.0'  
88° 16.3' W), making up 7690 ha, is all above 1800m of altitude and receives the highest level of 
protection. Surrounding this core zone is a buffer zone of 15750ha where 45000 people live in 
approximately 50 villages and other small settlements (Pérez Regalado, 2001). The village of Buenos 
Aires lies to the South West of PANACU on the road leading to the park entrance. 
 
II. El Paraiso (EP). This second site is situated North East of PANACU and is a privately owner 
reserve within the Merendon Mountain range that has also received a high degree of protection for the 
last 25 years. 
 
Methods 
The study was conducted over a six week period from July 4th to August 20th. The week prior to the start 
of sampling was used in order to standardise the methods between the two teams working on the project, 
in particular the pace/rate of transect walks and identification procedures. All identifications were 
carried out using DeVries (1987, 1997) (The Butterflies of Costa Rica and their Natural History. Vol. I 
& II). 
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Two different methods of data collection were used, one sampled the fruit feeding butterflies and the 
other sampled the general butterfly population. The techniques are namely fruit bated Van Someren 
traps and “Pollard walk” transecting technique respectively. 
 
Bait Traps 
Van Someren traps (see Figure 1) were used to sample the fruit-feeding butterfly populations of the 
forest interior (secondary forest/ex-plantation) and forest edges (scrub/pasture). All traps were produced 
locally by the Alvarenge family in Buenos Aires.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1. Van Someren Trap 
 
 
Sampling sites were selected at random in each of 4 forest sites at BA and 5 sites at PA. Each site was 
fitted with twenty traps: ten on the forest edge and ten traps in the forest interior. Each set of 10 traps 
was placed in 5 sampling points, two traps set at each point: one at Under Storey (within 1m of ground) 
and one at a level of at least 5m off the ground. Each sampling point was at least 5m from the nearest 
neighbour. 
 
The traps were baited with fermented banana. This was prepared by cutting up ripe bananas (Musa sp.) 
into a bucket and allowing them to stand for 48 hours. The traps were sampled over a four-day period 
with extra bait added from the original batch. Daily checks consisted in identifying and recording every 
butterfly caught before releasing them. If the butterfly could not be identified in the field it was killed 
(pinch to the thorax) and placed in a glassine envelope for later identification. 
 
Transect Walks 
Transects were walked daily based a modified Pollard (1977) technique.  All butterflies entering an 
imaginary box 5m wide either side and in front of the observer were identified and counted while 
walking at a slow steady pace for ten minutes (500m).  All butterflies observed were identified on the 
wing where possible. If the butterfly was an unknown or confirmation was required, then the stopwatch 
was stopped while the butterfly was caught using a sweep net (Sparrow et al.1994).  On occasions where 
it was not possible to record the butterfly species, a note was made of its distinguishing features to 
attempt later identification.  The time of day, weather, aspect and a description of the vegetation 
(Presence/Absence of upper canopy, approximate % canopy cover & approximate Lower Canopy 
Height) were all recorded for later analysis. Transects were started at random points (distance generated 
through random number generation), when a habitat or weather change occurred this was noted along 
with the distance/time into the transect. 

Banana Bait

Wooden 
Platform 

60 - 70cm 

5-10 cm

20cm radius
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Transect walks were carried out in four habitats at both sites. In Paraiso the habitats were: Secondary 
forest, Scrubland (early successional regeneration), x- palm tree plantation and Grassland. At El Paraiso 
the four categories were: Secondary coffee, Scrubland, Coffee plantations and grassland. All habitats 
were transected a minimum of 7km between the hours of 8.30am and 4 pm. A minimum of 7Km worth 
of transects was carried out in each of the four habitat types. 
 
Results 
Index 1 shows the total species list for Buenos Aires and El Paraiso. Of the total 135 species, 26% are 
present in both sites while the others were found in only one or the another. 
 
Index 2 shows the bar charts for abundance of fruit feeding guild butterflies in secondary forest and 
forest edge. A G-test was carried out in order to establish whether variations between lower and upper 
canopy counts were associated in any way with whether the counts were in Secondary forest or forest 
edge. The G value for both sites was below the critical value of 7.81 (P=0.05) suggesting there is no 
significant difference. Chi- squared test does show a highly significant difference in the abundance of 
butterflies as a whole between secondary forest and edge sites. This is also apparent from the graphs in 
Index 2. 
 
Many species recorded in Forest traps were never recorded in edge traps or during transect walk 
sampling. Namely Prepona sp., Catonephele sp. and Archeoprepona sp. (both potentially flagship 
species) while others such as Caligo uranus, Memphis sp. & Adelpha sp. were only occasionally seen 
during transect walks. 
 
Transect walks appear to show the lowest overall abundance and diversity in Secondary forest with the 
highest in Scrubland areas. Statistical test have yet to be done to confirm  this observation. Similarly to 
the fruit baited trap data some of the species recorded during transect were only rarely recorded outside 
the forest environment, namely members of the Ithomiinae. Members of the Satyrinae, particularly 
species belonging to the Cissia genus were the most commonly encountered (widespread) butterflies in 
both types of sampling and in all habitats. 
 
Discussion 
Although many of the disturbed habitats sampled (i.e. forest edge and Scrubland) have the highest 
abundance and diversity, some less abundant species appear to be restricted to the forest habitat. The 
data collected therefore suggests that the assertion that butterflies hold great potential as indicator 
species may well hold true in PANACU. Further statistical analysis on the quantitative and qualitative 
data collected should confirm this hypothesis. 
 
Additionally this work constitutes the first known survey of the butterfly diversity and abundance of the 
PANACU buffer zone. The baseline data collected during the course of this project may forma a useful 
basis from which future work may be carried forward. 
 
Many of the species encountered have unknown biology and Ecology which means that a full 
understanding of how they are good indicator species remains to be resolved. 
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INDEX 1. Butterfly species list for Buenos Aires & 
El Paraiso. 

 
 
 

Family/sub family/species 

B
uenos 
A

ires

Paraiso 

Total 

Papiliondae 
Eurytides branchus 1 1
Eurytides phaon 1 1
Papilio androgeus 1 1
Papilio astyalus 1 1
Papilio cresphontes 1 1
Papilio iphidamas iphidamas 1 1
Papilio polyxenes (asterius?) 1 1
Papilio sp (Voucher 114 BA) 1 1
Papilio thoas nealces 1 1 1
Parides arcas mylotes 1 1
Parides iphidamas iphidamas 1 1
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Parides lycimenes 1 1

Riodinidae 
Ancyluris inca inca 1 1 1
Calephelis sp 1 1 1
Charis sp 1 1
Emesis lucinda 1 1
Exoplisia cadmeis 1 1 1
Juditha molpe 1 1
Mesosemia gaudiolum 1 1 1
Mesosemia lamachus 1 1
Thisbe Lycorias 1 1

Pieridae 
Anteos clorinde 1 1
Aphrissa statira 1 1
Ascia monuste 1 1
Enantia sp. 1 1
Eurema albula 1 1
Eurema daira 1 1
Eurema nise 1 1 1
Eurema proterpia 1 1
Leptophobia aripa 1 1
Lieinix nemesis 1 1
Phoebis argante 1 1 1
Phoebis sennae 1 1

Dismorphinae 
Dismorphia lua 1 1
Dismorphia amphiona praxinoe 1 1

Ithomiinae 
Aeria eurimedia 1 1
Dircenna sp. 1 1 1
Godyris zavaleta sorites 1 1 1
Greta sp. 1 1
Hypoleria sp. 1 1 1
Hypothyris sp. 1 1
Ithomia sp. 1 1
Mechanitis lysimnia doryssus 1 1 1
Mechanitis polymnia isthmia 1 1
Melinaea sp. 1 1 1
Napeogenes sp. 1 1
Oleria paula 1 1 1
Pteronymia sp. 1 1

Satyrinae 
Catargynnis sp. 1
Cissia gigas 1 1 1
Cissia gomezi 1 1
Cissia hermes 1 1 1
Cissia hesione 1 1 1
Cissia libye 1 1
Cissia metaleuca 1 1
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Cissia renata 1 1 1
Cissia redstripe 1 1 1
Cissia usitata 1 1 1
Dioriste sp. 1 1
Euptychia westwoodi 1 1
Pierella luna luna 1 1
Taygetis sp 1 1
Taygetis andromeda 1 1
Taygetis virgilia rufomarginata 1 1

Nymphalinae 
Adelpha celerio 1 1 1
Adelpha iphiclus 1 1
Adelpha leuceria 1 1
Anartia fatima 1 1 1
Anartia jatrophae 1 1
Callicore peralta 1 1
Catonephele mexicana 1 1 1
Catonephele numilia esite 1 1 1
Diaethria anna 1 1
Diaethria astala 1 1
Dynamine thalassina 1 1
Ectima sp. 1 1
Epiphile adrasta 1 1
Hamadryas februa ferentina 1 1
Hamadryas feronia farinulenta 1 1 1
Hamadryas fornax fornacalia 1 1
Hamadryas guatemalena 
guatemalena 

1 1

Hamadryas ipthime ipthime 1 1
Hamadryas laodamia saurites 1 1
Historis acheronta 1 1 1
Hypanartia godmani 1 1
Hypanartia lethe 1 1
Junonia evarete 1 1
Marpesia marcella 1
Mestra amymone 1 1 1
Nessaea aglaura aglaura 1 1 1
Nica flavilla canthara 1 1
Siproeta stelenes 1 1
Siproeta epaphus epaphus 1 1
Symrna blomfildia 1 1
Tigridia sp. 1 1
Thessalia theona 1 1
Vanessa virginiensis 1 1

Heliconiinae 
Aeria eurimedea 1 1
Agraulis vanillae 1 1
Dione june 1 1 1
Dione meneta poeyii 1 1
Dryas iulia 1 1 1
Eueides isabella 1 1 1
Heliconius charatonius 1 1
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Heliconius clysominus 1 1
Heliconius cydno 1 1 1
Heliconius erato petiverana 1 1 1
Heliconius hecale zuleika 1 1
Lycorea cleobaea atergatis 1 1
Tithorea tarricina pinthias 1 1

Morphinae 
Morpho peleides limpida 1 1
Morpho amathonte 1 1
Morpho polyphemus catarina 1 1

Danaine 
Danaus plexippus 1 1 1
Danaus gilippus thersippus 1 1

Melitaeninae 
Anthanassa ardys 1 1
Chlosyne lacinia 1 1 1
Chlosyne janais 1 1
Eresia clara 1 1

Brassolinae 
Caligo uranus 1 1 1
Caligo memnom memnon 1 1
Caligo eurilochus sulanus 1 1
Osiphanes cassina chiriquensis 1 1

Charaxinae 
Archeoprepona demophon centralis 1 1
Archeoprepona demophoon gulina 1 1
Archeoprepona meander 
amphimachus 

1

Consul fabius cecrops 1 1
Memphis eurypyle 1 1
Memphis glycerium 1 1
Opsiphanes cassina chiriquensis 1 1
Prepona sp 1 1

Lycaenidae 
Thecla aetolius 1 1
Thecla damo 1 1

Total 83 84 133
 
INDEX 2 – Butterfly abundance in fruit bated trap 
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2. A study of the species richness and abundance of butterflies in different habitats in the Merendon 
mountains, Honduras 

Melanie Beard, August 2004 

Southampton University  

Supervisor: Dave Goulson 

 
Aim: 

- To study the species richness and abundance of fruit feeding and nectar feeding butterflies in 
four different habitats at two locations in the Merendon Mountains; Buenos Aires and El 
Paraiso. 

  
Objectives: 

- To determine whether habitat type has an effect on butterfly richness and abundance. 
- To identify the environmental variables that are influencing butterfly distribution. 
- To determine whether butterfly species can be used as ecological indicators within the different 

habitats for use in a long term monitoring scheme. 
 
Introduction: 
The Merendon Mountains were the chosen site of study for an investigation into the species richness and 
abundance of fruit feeding and nectar feeding butterflies in different habitats.  Buenos Aires, at 1200m, 
located in the buffer zone of the Parque Nacional El Cusuco formed one sampling area.  The buffer zone 
has been significantly affected by land-use changes.  The dominant land use is coffee plantation, 
interspersed with patches of secondary forest.  The forest is coniferous pine with a broadleaf under-
storey.  The El Paraiso Valley, at 200m formed the other sampling area.   El Paraiso Valley is primarily 
a moist tropical lowland forest, which has also greatly been affected by land-use changes.   Sections of 
the forest are given protection in the El Paraiso Reserve, which became privately owned twenty-five 
years ago.  The forest is representative of disused banana and oil plantations that have been abandoned 
and allowed to regenerate.  
 
Methods:   
Within the two sites, Buenos Aires and El Paraiso four different habitats were chosen for investigation; 
secondary forest, coffee plantation (Buenos Aires)/ex-plantation (El Paraiso), scrub and pasture.  Three 
replicate sampling sites were established in each of the four habitats and two different methods of data 
collection were used to sample the nectar feeding and fruit feeding butterfly populations.  The two 
methods complement and eliminate the bias of each (Caldas and Robins 2003), while also providing a 
comparison of the reliability of each method for future monitoring programs.      

The study was conducted over a period from July 4th to September 20th. 
 
Transect Walks 
The transect walks use a technique adopted by Pollard (1977).  All butterflies entering an imaginary box 
approximately 5m wide around the observer are identified and counted while walking at a slow steady 
pace for ten minutes (500m).  All butterflies observed were identified on the wing, or if the butterfly was 
an unknown or to confirm its type the recording time was stopped while the butterfly was caught using a 
sweep net (Sparrow et al.1994).  On occasions where it was not possible to record the butterfly species a 
note was made of its distinguishing features to attempt later identification, which if still not possible was 
added to the count as unknown so future sightings could be counted.  The time of day, weather, aspect, 
and a description of the vegetation were all recorded for later analysis. 
     
Bait Traps 
Van Someron traps were used to sample the fruit-feeding butterfly populations of the forest interior and 
forest edges.  In Buenos Aires the edge was secondary forest and coffee plantation.  In El Paraiso the 
transition was between secondary forest/ex-plantation and scrub/pasture.     Each site was fitted with 
twenty traps, ten on the forest edge, and ten traps in the forest interior.  These were divided between the 
under storey and upper canopy to maximise the sampling effort.  The traps were baited with fermented 
banana and the sample period lasted over a four-day period with the traps emptied and re-baited each 
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day.  All butterflies caught were identified and recorded.  If the butterfly could not be identified in the 
field it was placed in a glassine envelope for later identification. 
  
Initial Results: 
During the six weeks of data collection up the present date (13/7/04), one hundred and thirty species of 
butterfly have been noted.   Ninety-one species have been identified at Buenos Aires and ninety-three 
species at El Paraiso, leaving an overlap of approximately forty species that are unique to one site.  This 
suggests that the environmental changes associated with the change in location are influencing butterfly 
distribution. 
    There has been no statistical analysis of the data collected at present, though initial observations 
show that the habitat is influencing the butterfly populations.  The habitats surveyed provide a 
succession of habitat re-growth, with changes in vegetation structure and diversity as the habitat 
matures.  The butterfly distribution observed appears to be correlated with these changes.  The butterfly 
abundance increases as the pasture succeeds into scrub and then as the canopy begins to close-in 
numbers begin to decline.  The lowest abundance was found in the secondary forest and ex-plantation 
habitats, figure 1. 
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Figure 1: The number of butterfly species observed in four habitats, El Paraiso.  The butterflies 
observed in 7500m of transect were recorded over a seven week period, from July to September in four 
different habitats.  The scrub was the habitat with the highest number of butterflies observed.  The 
secondary forest and ex-plantation had the lowest butterfly abundance.       
 
A comparison of the butterfly species found in the different habitats shows that some species are 
restricted to a certain habitat, while others are found abundant across them all.  The Cissia genus 
consists of a large number of species that have been found abundant in all habitats.  A number of the 
more conspicuous butterflies have only been found in the secondary forest habitats including the Caligo 
species, which have been described as the “giants of the neotropics” (DeVries, 1987). The species that 
are restricted in their habitat range have the potential to make good indicator species for future 
monitoring programs.  Their survival depends on the maintenance of an adequate number of these 
different habitats.    
 The forest edge traps recorded higher butterfly species richness, figure 2, and abundance than 
the traps placed in the forest interior.  This provides evidence for the ‘edge effect’ that has been 
observed in previous butterfly studies. The transition (edge) between habitats causes changes in biotic 
and abiotic conditions and this can result in a different species composition depending on the 
physiological tolerances of the butterfly (Murcia 1995).  This provides evidence that a small amount of 
disturbance is an important mechanism for maintaining species diversity (Spitzer et al 1996).    
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Figure 2: The number of butterfly species recorded in edge and secondary habitats, El Paraiso. 
Van Someran traps were used to record the number of fruit feeding butterflies in edge and secondary 
habitats over a  seven week period between August to September.  The edge habitat had a higher species 
richness than the secondary habitat.  
 
 The two methods of data collection used to sample the fruit feeding and nectar feeding 
butterflies recorded different results.  A large proportion of fruit-feeding butterflies caught in the traps, 
for example Catonephele and Archaeoprepona were not viewed on the forest transects. 
 Initial observations show that the sampling period, between 9am – 4pm has no effect on the 
number of individual butterflies observed.     
 
Final Report Title: A dissertation entitled ‘A study of the species richness and abundance of butterflies 
in different habitats in the Merendon mountains, Honduras’ by Melanie Beard, University of 
Southampton will be completed by March 2005. 
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3. Species Richness of Hawk Moths (Sphingidae) at Base Camp, Cusuco National Park, Honduras: 

Frazer Sinclair: Imperial College London 
 

Rationale: 
 The use of various invertebrate taxons as indicators of wider biodiversity or disturbance effects 
has received considerable interest in recent years (Lawton et al, 1998; Holloway et al, 1992). The Hawk 
moths may be a suitable group for such studies as they are sufficiently abundant and diverse in many 
tropical habitats, are easily sampled by light trapping, and their taxonomy is well known. In order to 
asses the potential for Hawk Moths as a biodiversity and disturbance indicator in Cusuco National Park, 
it is necessary to establish baseline species richness and abundance data. 
 
Methods: 
 Light trapping is a common sampling technique for nocturnal insects, particularly moths. A 
detailed rationale of light trapping is given by Fry & Waring (2001). In this study, a sheet trap design 
was adopted, as recommended for Sphingids by Roberto Lehman of the La Ceiba Butterfly museum. 
This trap consists of a large white sheet placed on the ground, with the light source suspended above it. 
Insects attracted to the light tend to settle on the sheets, and can then be captured by hand. The trap was 
located on the edge of a clearing at Base Camp, Cusuco National Park, Honduras: Elevation 1616m, N 
15° 29.772, W 0.88 12.714. A 20watt UV ‘blacklight’ was used nightly between the 14th of July and the 
6th of August 2004, and then a 175watt MV lamp was used between the 7th and 19th of August. Each 
night, any Hawk moths arriving at the trap were captured and placed in a container for the remainder of 
the night. The following day while the moths were inactive, each individual was identified using 
Sphingidae Mundi (D’Abrera, 1986), with the aid of species lists for Honduras provided by Dr Ian 
Kitching of the department of entomology, British Museum (Natural History), London, and Roberto 
Lehman of the La Ceiba butterfly Museum. A voucher specimen of each species was killed by an 
injection of pure alcohol to the thorax, and retained to aid future identification. After completion of the 
study, these specimens were donated to the Natural History Museum London, or the La Ceiba butterfly 
Museum, to confirm identification and to aid their reference collections.   
 
Results: 
 The nightly captures of Sphingids are given in appendix 1. A total of 135 individuals 
representing 16 species were sampled over 27 nights during July and August 2004. Seven genera were 
encountered, of which Xylophanes was the most diverse and abundant and was represented by almost 
half the individuals. Xylophanes is one of the larger genera of the Sphingidae, containing 65+ 
Neotropical species (D’Abrera, 1986). The genus Adhemarius was also sampled in abundance with 52 
individuals representing 3 species, although the vast majority of individuals were from the species A. 
dariensis. Adhemarius is a Neotropical genus consisting of 11 species. Species of all other genera were 
represented by fewer than five individuals. Five species were represented by a single individual.   
 
 Estimating species richness purely by observed species is often misleading as this is heavily 
dependant on sampling effort. Considering the relatively short period of this study, it is unlikely that 
sampling effort was sufficient to identify all species present, and so it may be appropriate to use 
extrapolation techniques to estimate overall species richness, based on the species accumulation curve 
for this study. Figure 1 shows the species accumulation curve for this study (Sobs), together with various 
estimates of total species richness (SMax). Descriptions of the various estimates used are given by 
Southwood & Henderson (2000) and Colwell (1997). The computer program EstimateS (Colwell, 1997) 
was used to calculate the various estimates, and to randomise the sample data. These estimates vary in 
reliability and merit (Colwell & Coddington, 1994) but they appear to indicate a Sphingidae species 
richness (SMax) of between 18 (Bootstrap) and 34 (Chao-2).    
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Figure 1. Randomised species accumulation curve (Sobs) and various estimates for Sphingidae species richness at 

Basecamp, Cusuco, Honduras. 
 

Discussion: 
 The estimates of species richness (Figure 1) suggest that considerably more effort may be 
required to compile a complete species list for Base Camp, Cusuco. In addition, these estimates do not 
take into account any seasonality effects, and to compile a complete list, it may be necessary to sample 
throughout the entire year. This is beyond the scope of Operation Wallacea who currently only operate a 
summer research programme.   
 
 It can be seen from the catch abundance data (appendix 1) that on many nights, few Sphingids 
(<10) were encountered. UV light in particular yielded very low catches. On the bases of this, and recent 
criticism of the suitability of the Sphingidae as an indicator taxon (Summerville et al, 2004), it is 
unlikely that the Sphingidae could serve as useful indicators of overall diversity or habitat disturbance in 
Cusuco. However, the Sphingids are of ecological importance in their role of pollinators for many 
tropical woody plants (Young, 1972), and the conservation of Sphingid diversity in Cusuco may 
continue to be an important objective.  
 
Final report details: 
 This study comprises part of an MSc thesis, due for submission on 10th September 2004. 
Provisional title: Ecology of Chrysina scarabs, and diversity of Sphingid moths, in Cusuco National 
Park, Honduras.   
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4. Population estimates and observations of the ecology of Chrysina scarab beetles at Base Camp, 
Cusuco National Park, Honduras. 

Frazer Sinclair: Imperial College London 
 

Rationale: 
 Members of the genus Chrysina (Coleoptera: Scarabidae) are commonly named ‘Jewel Scarabs’ 
in reference to their beautiful coloration. Seven Chrysina sp have been reported for Cusuco National 
Park, one of which is endemic to the park (C. cusuquensis), and another that is endemic to western 
Honduras (C. spectabillis). C. spectabillis in particular is of considerable cultural importance within 
Honduras, and is an icon of many biodiversity reports, as well as being a symbol for conservation within 
Cusuco. Part of this interest may be due to the possible economic potential of ‘Jewel Scarabs’, as certain 
specimens can be sold to collectors for as much as 500 US$. In order to assess the potential for 
sustainable harvesting of Chrysina, and to understand what is necessary for their conservation, it is 
important to study population levels, and various other aspects of their ecology.  
 
Methods: 
 Light trapping is a common sampling technique for nocturnal insects, and has proven effective 
for sampling Chrysina (Cave & Hawks, Unpublished). A detailed rationale of light trapping is given by 
Fry & Waring (2001). In this study, a sheet trap design was adopted, as recommended for Chrysina by 
Professor Ronald Cave of the University of Florida. This trap consists of a large white sheet placed on 
the ground, with the light source suspended above it. Insects attracted to the light tend to settle on the 
sheets, and can then be captured by hand. The trap was located on the edge of a clearing at Base Camp, 
Cusuco National Park, Honduras: Elevation 1616m, N 15° 29.772, W 0.88 12.714. A 20watt UV 
‘blacklight’ was used nightly between the 14th of July and the 6th of August 2004, and then a 175watt 
MV lamp was used between the 7th and 19th of August. Each night, any Chrysina arriving at the trap 
were captured and placed in a container for the remainder of the night. The following day they were 
identified using Colour plates provided by Professor Cave. In addition to the Chrysina sp, individuals of 
a species from the closely related genus Platycoleia were captured in relative abundance. This species 
may also be of ecological and collectible importance and so it was also marked and included in the 
study. Plates of each of the study species are given in appendix 1. These plates will be sent to Professor 
Ronald cave and other experts to confirm identification. For each Chrysina sp individual that arrived at 
the trap, the time period of arrival and the sex were recorded. Sexing Chrysina sp can be done by 
examination of the ventral surface of the final abdominal segments. Males have two distinctively dark 
bands on their final two segments, while females have a single dark band and a more pointed final 
segment (see plate 1). In addition, C. karschi can be easily sexed because the females have conspicuous 
groves on the rim of their elytra towards their rear, presumably to aid the attachment of the male during 
mating (see plate 2). The Platycolia sp1 could not be reliably sexed. The catches were contained 
overnight, and were given a mark the next morning to identify the night of capture. Recaptured 
individuals were given additional marks to identify them as such. Marks were in the form of a number of 
holes made in the elytra with an insect pin. This method of marking was adopted by Cave and Hawks 
(unpublished) who asserted that it does not affect the flight or longevity of the insects. Marked 
individuals were released at the trap in the mornings, and were induced to fly where possible, to promote 
mixing within the population.  
 
 There are a number of environmental factors that may influence the effectiveness of the trap, or 
the behaviour of the subjects. In order to later investigate or mediate the effects of these factors, various 
nightly environmental recordings were taken. Cave & Hawks (Unpublished) suggested that most 
Chrysina sp display reduced activity during rainfall, and so the amount of rainfall experienced during 
each trapping period was recorded using a rain gage. Many light trap studies suggest that trapping 
becomes less effective as the amount of moonlight illumination increases, and therefore, the stage of the 
lunar cycle each night was determined from a lunar calendar. Temperature may also have an effect on 
the activity of the insects and so temperature was recorded at 6pm and 9pm each night.   
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   (a)           (b) 

 
 

Plate 1. Chrysina spectabilis (a) Male: Note two black bands on final abdominal segments. (b) Female: Note 
single black band and swollen point on final abdominal segment. 

 
 

 
 

Plate 2. Female Chrysina karschi. Note the two groves on either site of the rim of the elytra. These are absent in 
the male.  

 
Results: 
  A total of 193 individuals representing five species from the Chrysina genus were sampled over 
30 nights of study at the Base Camp site. In addition, 51 individuals of Platycolia sp1 (waiting 
identification) were also sampled at this site. Of these six species, C. cusuquensis & C. pastori were 
represented by a single male individual and so could not be included in much of the analysis. C. 
spectabilis was represented by 10 individuals and so was excluded from certain aspects of the analysis. 
C. quetzalcoatli, C. karschi, and Platycolia sp1 were all sampled in relative abundance, and were 
included in most aspects of the analysis, although Platycolia sp1 could not be sexed and was thus 
excluded from the sex-ratio analysis. Table 1 gives the abundance data for each species from the two 
methods of trapping. The nightly and time period abundance data is given in appendix 2. In addition to 
trapping at the base camp site, UV trapping (using equipment described in methods) was performed for 
five nights (04-08/07/04) within a coffee plantation in the village of Buenos Aires (Location: Elevation 
1245m, N 15° 30.104, W 088° 11.431), and for two nights (26-27/07/04) in the core zone forest camp 
of Guanales (Elevation 1248m, ), as pilot studies for a possible habitat comparison of moth diversity. At 
the Buenos Aires site, two individuals of C. karschi and one individual of C. strasseni were sampled. At 
the Guanales site, two individuals of C. strasseni were sampled. In previous studies of Chrysina sp in 
Cusuco National Park, C. strasseni has only been reported between elevations of 1400 and 1800 meters 
and C. karschi between elevations of 1400 and 2100 meters (Cave & Hawks, Unpublished). The 
samples at Buenos Aires and Guanales would indicate that both species occur at least as low as 1250 
meters elevation.        
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Species UV (14/07–06/08) MV (07/08–03/09) Total 

C. quetzalcoatli 21 84 105 
C. karschi 56 19 75 
Platycolia sp1 32 19 51 
C. spectabilis 6 5 11 
C. cusuquensis 1 0 1 
C. pastori 0 1 1 

 
Table 1. Abundance data for each of the six study species, for each of the light sources. 
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Figure 1. Activity patterns between 6:30 and 11:00pm for (a) C. quetzalcoatli. (b) C. karschi. (c) 

Platycolia sp1. Error bars = +- 1 standard deviation. 
 
 
 Using the time period abundance data for C. karschi, C. quetzalcoatli, and Platycolia sp1 (see 
appendix 1), it was possible to form plots of activity between 6:30 and 11:00 pm (Figure 1). From these 
plots, there appear to be distinct patterns in activity, and Spearman’s Rank Correlation revealed there to 
be significant correlations for each. Regression analysis was then performed to reveal the nature of these 
correlations. For C. quetzalcoatli, there is a significant increase in catch abundance between 6:30 and 
10:30pm, and a significant decline thereafter. For C. karschi, activity declines significantly between 
7:00 and 11:00 pm. The pattern for Platycolia sp1 is less clear, but it appears that there is an increase in 
activity between 7:00 and the peak at 8-8:30, and a decline thereafter.  
 The sex ratios for C. karschi, C. quetzalcoatli, & C. spectabillis are given in table 2. Chi squared 
and sign tests revealed there to be significantly skewed ratios for all three species. For C. karschi, 
significantly more females than males were encountered. For both C. quetzalcoatli and C. spectabillis, 
significantly more males than females were encountered. 
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Chrysina karschi Chrysina quetzalcoatli Chrysina spectabilis 
Males females Males Females Males Females 

1 5 2 1 1 0 
4 5 2 2 1 0 
3 5 1 1 1 0 
0 2 2 0 2 0 
3 7 1 0 1 0 
3 9 1 0 0 1 
4 5 1 0 3 0 
2 6 1 0   
1 2 1 1   
2 3 1 1   
0 1 6 2   
0 1 4 2   
0 1 9 3   
1 1 4 2   
1 1 8 4   
1 4 8 3   
1 2 5 5   
0 3 6 4   
2 3 5 3   
0 1 3 2   
0 1     
0 2     

Totals 
29 70 71 36 9 1 

 
Table 3: Sex ratios for C. karschi, C.quetzalcoatli, & C. spectabilis. 

 
 A total of 231 individuals (105 C. quetzalcoatli, 75 C. karschi, 51 Platycolia sp1) were marked 
and released in an attempt to estimate population sizes. The recapture details are given in appendix 1. It 
is intended to use Jolly-Trellis, and Jolly-Seber techniques to analyse the recapture data, but this has not 
yet been possible. Brief assessment of the recapture data reveal recapture rates of approximately 14% for 
C. karschi, 15% for C. quetzalcoatli, and 25% for Platycolia sp1. These would appear to suggest quite 
large populations of each of these three species in the area around Base Camp.   
 The various environmental recordings are given in appendix 1. It is intended to use multiple 
regression analysis to relate these factors to catch abundance, but this has not yet been possible. There 
was very little rainfall during the study period, so it is unlikely that an effect will be revealed. Similarly, 
there was little variation in temperature between nights, so again it is unlikely that an effect will be 
revealed. The stage of the lunar cycle however did appear to influence catch abundance, with catches 
being lowest around the full moon.   
 
Discussion: 
 The identification of distinct activity patterns for nocturnal insects is not uncommon (Beck, 
Unpublished; Young, 1972), and the observed patterns for C. karschi would appear to resemble those 
from a previous study of Chrysina in Cusuco (Cave & Hawks, Unpublished). These activity patterns are 
likely to be related to the feeding / interaction behaviour of the insects, and it would be interesting to 
study this in further depth, and possibly to identify why there are such differences between the species. 
The identification of peak activity may be useful for designing studies where sampling time is limited. 
Operating traps around the period of peak activity may allow favourable abundance:effort ratios to be 
achieved.  
 The discovery of skewed sex ratios towards males is not uncommon in light trap catches (Owen, 
1969; Cave & Hawks, Unpublished), and this is usually attributed to the males exhibiting greater 
activity for mate searching. This may be why the ratios for C. quetzalcoatli and C. spectabillis were 
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significantly skewed towards males, but the ratios for C. karschi were skewed in the opposite direction! 
These ratios for C. karschi resemble those observed by Cave and Hawks (Unpublished) during the 
months of July, August, September, & October 2004, but in their study, the sex ratios for June were 
significantly skewed in the opposite direction, towards males. Further study would be required to 
quantify this chance in sex ratio throughout the season, but it may be that the females are tending to 
emerge later than the males. This may in turn be related to the general observation that the females of C. 
karschi are larger bodied than the males.      
 The low rates of recapture would suggest that there are large populations of C. karschi, C. 
quetzalcoatli, and Platycolia sp1, in the area around Base Camp. This is good from the point of view 
that Base Camp is the most accessible site for insect collecting in Cusuco, and during the course of this 
study, various collectors were observed to remove up to fifty Chrysina in a single night (3 collectors, 10 
sampling nights). The large populations observed would appear to be able to withstand these rates of 
extraction. The other species of Chrysina were not abundant at this site, and it would be interesting to 
identify sites where they are more abundant, in order to learn more about their habitat requirements. 
 
Final report details: 
 This study comprises part of an MSc thesis, due for submission on 10th September 2004. 
Provisional title: Ecology of Chrysina scarabs, and diversity of Sphingid moths, in Cusuco National 
Park, Honduras. 
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Appendix 1: 
Plates of the six study species from the Base Camp site and an additional species (C. strasseni) from a 
pilot study in Guanales. 
 
Chrysina karschi: 

(a)    (b) 

 
C. karschi (a) dorsal, (b) ventral (Photos ©Frazer Sinclair). 
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Chrysina quetzalcoatli: 
(a)    (b) 

 
C. quetzalcoatli (a) dorsal, (b) ventral (Photos ©Frazer Sinclair). 

Chrysina spectabilis: 
(a)    (b) 

 
 

C. spectabilis (a) dorsal (Photo ©Richard Field 2004), (b) ventral (Photo ©Dan Pupius 2004). 
 
Chrysina pastori: 

(a)    (b) 

 
 

C. plusiotis (a) dorsal, (b) ventral (Photos ©Dan Pupius 2004). 
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Platycolia sp1: 
(a)    (b) 

 
 

Platycolia sp (a) dorsal, (b) ventral (Photos ©Frazer Sinclair). 
 
Chrysina strasseni:  

(a)    (b) 

 
 

C. strasseni (a) ventral, (b) dorsal (Photos ©Richard Field 2004) 
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5. Copestylum hoverflies in Cusuco 

 
Dr Graham Rotheray*  
(Department of Geology & Zoology, National Museums of Scotland, Edinburgh) 
Dr Francis Gilbert  
(School of Biology, Nottingham University) 
 
*order of names does not reflect seniority in authorship of this report 
 
Introduction 
The hoverflies (Syrphidae) are a family of true flies (Diptera), with about 5500 described species. It is 
one of the largest and most diverse of all fly (or indeed insect) families: all adults feed from flowers on 
nectar and pollen, but the larvae have incredibly diverse shapes and feeding modes – predators, 
phytophages, saprophages, and even ectoparasitoids – and live in a phenomenal range of habitats. This 
tremendous diversification makes the family exceptionally useful for studying many kinds of questions 
in evolutionary biology. 

The largest genus of hoverflies is undoubtedly the New-World Copestylum, with about 325 
described species, but probably more than 1000 in reality, nearly all Neotropical. There are only a 
handful of such megadiverse genera in the animal kingdom: what has caused this astonishing diversity?  
Understanding the answer to this question is an evolutionary problem with important implications. 

In Copestylum the major generator of bursts of speciation appears to be the invasion of novel 
larval breeding sites, and then range expansion followed by geographical isolation and speciation. For 
example, there seems to be a unique set of species with hook-bearing larvae in every valley of the 
Central American highlands, breeding in decaying bromeliads. 
 
Cusuco National Park is a conservation priority, and documenting the diversity of Copestylum in 
relation to other cloud-forest sites in Meso-America  is an important goal in itself. Experience has shown 
that searching for breeding sites and larvae records one-third more species than by capturing adults, and 
the priceless additional knowledge of the larval ecology and morphology: such information is not 
available for the vast majority of insect species apart from the butterflies and moths. This part of the 
project therefore involves searching for the larvae of Copestylum species in their known breeding sites 
(e.g. bromeliad tanks, decaying bases of tree-fern fronds, Heliconia bracts and leaf sheaths, etc.), as well 
as trying to discover new breeding sites.  

The main aim of the project was to assess whether we can develop indicators for disturbance 
using censuses of hoverfly larvae. The results will also show the degree of endemicity present in 
Copestylum in Cusuco National Park. A wider aim is to contribute to the phylogeny and evolutionary 
biology of the genus which, when complete, may well solve the conundrum of megadiverse genera. 
 
Methods 
Copestylum has a number of larval morphotypes associated with various different breeding sites (Table 
1), and a new morphotype was discovered during the course of this work. Morphotypes were recorded 
from as many breeding habitats as we could find in the sites we sampled. Only rearing will allow 
determination of the material collected, and thus the true significance of the data will only then become 
apparent. Larvae typically take between 1-6 months to transform into adults. Only when the species 
identities have been established will we be able to place the results within the wider context of the 
evolutionary biology of the genus as a whole. 

We spent four weeks with Operation Wallacea in Honduras: two in Base Camp in the Cusuco 
National Park, and two in El Paraiso. The intention was to spend a week in each of the four sites (Base 
Camp, Guanales, Buenos Aires, and El Paraiso). The plan was to sample along a gradient of disturbance 
in each of these four sites: however, on arrival and it was clear that these gradients did not exist in each 
site, and some changes were necessary. We therefore decided to sample Base Camp intensively, and a 
gradient of disturbance at El Paraiso. 

We used two methods. The first is semi-quantitative, and involves moving slowly through the 
site, searching for possible breeding sites and recording what is found. The second is quantitative: it 
involves selecting plots of 15 x 10 m adjoining the trails (10 m of the side of the trail, and 15 m into the 
forest), and counting and searching every known breeding habitat within that area. The main breeding 
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habitats were bromeliad tanks, tree-ferns, Heliconia plants, sap-runs and tree-holes: a new breeding 
habitat was discovered during the course of the work: decaying lianas. 
 
Results 
A total of * larval morphotypes was discovered during sampling, which is **** for Central American 
sites (Rotheray et al., unpublished data). There was an abundance of a new species of Copestylum in the 
bromeliad tanks, with less common representatives of at least one other, together with some predatory 
larvae (probably of a known species). Decaying bromeliads produced some of the hook-bearing clade in 
which we are particularly interested: emergence of the adults will show whether these are yet another 
new species. In addition we discovered a completely new morphological type in the outer leaves of the 
ground bromeliads of the elfin forest. There were more new species in tree-ferns and Heliconia leaf 
sheaths. 

A female of a beautiful and large new Copestylum species was seen  ovipositing in the deep 
forest where a liana had been cut and was decaying; a female of another species was seen the next day 
doing the same thing, and we found larvae deep in the softening tissue. This represents a completely 
new breeding site for Copestylum. 
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6. How does resource distribution impact on the diversity and abundance of saprophages in Heliconia 
flowers? 

Colette Mary Fardal, Sparsholt College, Winchester, UK 
 
Home Supervisor: Martin Edwards 
Field Supervisors: Dr. Graham Rotheray & Dr. Francis Gilbert 
Dates of Study: 26/06/04 – 14/08/04 
Submission Date: February 2005  
 
Introduction 
The 150 species of the Helicaniaceae family (heliconias) are early colonisers of successional habitats in 
the neotropics, and grow best where light is abundant in fields, along roadsides, forest edges and stream 
banks.  Heliconias grow quickly, spreading by underground rhizomes with occasional emergent clumps 
of aerial stems and leaves. They are closely related to banana plants, and are recognisable by their huge, 
elongate, paddle-shaped leaves and distinctive red, orange or yellow bracts enclosing the inconspicuous 
flowers.  These flowers attract hummingbird pollinators, by oozing sweet, sticky nectar into the cuplike 
bracts, where, in most species, it is diluted with rainwater.     
 
Each flower spike has several pairs of bracts which contain the flowers.  The bracts are arranged along a 
gradient of development, with the oldest flowers at the base and the youngest at the apex.  Following 
pollination by hummingbirds, the flowers within each bract decay and a pool of decaying material 
begins to accumulate, which attracts a wide variety of insects which breed in it.  These insects include 
Crane flies (Diptera, Tipulidae), Soldier flies (Stratiomyiidae), Hoverflies (Syrphidae), Fruit flies 
(Drosophilidae) and Beetles (Heloidae).   
 
The aim of this project is to determine how the abundance and diversity of Heliconia flower bract 
saprophages are affected by flower age, patch size and patch isolation. Patches are defined by: (i) size; 
the number of flowers per spike; (ii) isolation; the number of flower spikes within a 10 metre radius.   
 
Method 
Location of the study area 
The work was carried out at Base Camp, Parque Nacional Cusuco, Honduras which is situated at an 
altitude of  1605 metres [N15o 29.780` W088o 12.710`]. The surrounding cloud forest is a mixture of 
pine and broadleaved tree species, although heliconias occur mostly in the river valleys where the 
vegetation is predominantly broadleaved woodland.  One of the most abundant Heliconia species was 
Heliconia bihai, [naming authority] (identification confirmed by Dr Daniel Kelly, Operation Wallacea).  
Given their proximity to the trail paths, due to the open canopy and their large conspicuous flowers, they 
were a relatively easy target to survey. 
 
Sampling methodology 
Since neither the individual flowers on a single spike nor the flower spikes within a 10 metre radius are 
independent of each other in terms of their communities, ideally no more than one flower from one spike 
in each of these study areas should be sampled.  However, in practical terms, this would involve the 
analysis of at least forty single study areas of a 10 metre radius in order to obtain enough independent 
replicates for accurate statistical analysis.  This would not only be extremely time consuming, but not 
possible at the Base Camp site where the research was focussed, as there were insufficient areas to 
sample.   
 
It was therefore decided that in order to obtain a good spread of data, that it would be necessary to 
sample 40 to 50 flower spikes from 10 to 20 sample areas of a 10 metre radius, which would vary in size 
from containing single spikes, 6 to 7 spikes, 14 to 15 spikes and 30 plus spikes, and that ideally no more 
than 3 spikes would be sampled from each of these areas.  These areas were located along the Quetzal 
Trail, one of the trails radiating from Base Camp, as this had the highest populations of Heliconia Bihai.   
 
Search methodology 
Sample areas of Heliconia bihai were located and marked with fluorescent marker tape for later 
recording and flower collection.  Three flower spikes were collected at random from each of these areas 
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and various environmental data was recorded on the data sheet shown in Appendix…..for each flower 
spike prior to removal.  This data included location (trail), level of canopy cover, proximity to water, 
aspect (level or slope), number of flower spikes within the plant that the flower spike was collected 
from, and the number of flower spikes in total occurring within a 10 metre radius of the collected 
specimen.  The flower spikes were sealed in separate uniquely numbered plastic bags to correspond with 
the record number on the data sheet, and removed to Base Camp for dissection and analysis.   
 
Identifying the larvae and recording the data 
At Base Camp, each of the flower spikes was dissected and analysed, one flower head at a time, starting 
with the youngest flower head at the apex.  The detritus from the flower head was spread thinly over a 
plastic sheet and examined in detail, and further data was added to the data recording sheet, including 
the number of flower heads in the flower spike, the age (1 being the youngest at the apex of the flower 
spike) and stage of development (seeds and/or decay) of the flower head, and corresponding numbers of 
the saprophagous larvae found in each flower head.  The larvae were identified to the family level with 
the assistance of Dr. Graham Rotheray, Entomologist, and a table of key identifying features, shown in 
Table 1. 
 
Table 1  Key identification features for saprophagous species found in Heliconia bihai flowers 
 
Family Key Features 
Stratiomyiidae Slow moving, with flat, segmented body, pointed head and rounded rear end. 
Tipulidae Long translucent white body with black head and blunt white tail.  Mandibles operate 

laterally. 
Tipulidae pupae Long green body usually encased in detritus.  Brown shell with two hooks at head end. 
Drosophilidae Pointed active head represented by fine black stripe running parallel to body length. Small 

white body, reminiscent of a rice grain. 
Syrphidae Fleshy opaque body with hemi-spherical shape and rounded head with long tail, 

representing breathing tube which can be elongated.   
Heloidae Hispines are slow moving, translucent, flat and disc-like.  Others are highly active with 

dark, segmented elongated bodies and three pairs of legs at the front and a forked tail. 
Staphylinida beetles Beetles with short wing cases that do not cover abdomen. 
Non-Staphylinida beetles Beetles with long wing cases that completely cover the abdomen. 
Phoridae pupae Small and brown with rounded sides, pointed tail and two curved hooks at the head end. 
Springtails (family?) Minute, highly active with white body and three pairs of legs at the front. 
 
Effect of patch size 
The key data recorded for the purpose of analysing patch size was the number of flower heads in a 
single flower spike, and the numbers of each family found within each flower head.   
 
Effect of patch isolation 
The key data recorded for the purpose of analysing patch size was the number of flower spikes within a 
10 metre radius, and the numbers of each family found within each flower head.   
 
Statistical Analysis 
The Simpson Diversity Index was calculated per flower head in excel.  The Simpson Diversity Index 
was analysed in SPSS using regression analysis with the following variables individually, to assess if 
there was any relationship: 

• Flower Age 
• Patch size 
• Patch isolation 
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Results 
Table 2  Regression Analysis using SPSS to determine the causal effect of individual flower age 
upon the diversity of saprophages in Heliconia bihai 
Variables Entered/Removed 

Model Variables Entered Variables
Removed

Method

1 Age of flower 
(1=youngest) 

. Enter

a  All requested variables entered. 
b  Dependent Variable: Simpson Diversity Index 
 
Model Summary 

Model R R Square Adjusted R
Square

Std. Error of the 
Estimate

1 .011 .000 -.003 .261093
a  Predictors: (Constant), Age of flower (1=youngest) 
 
ANOVA 

Model  Sum of 
Squares

df Mean Square F Sig.

1 Regression .003 1 .003 .037 .848
Residual 21.951 322 .068

Total 21.953 323
a  Predictors: (Constant), Age of flower (1=youngest) 
 b  Dependent Variable: Simpson Diversity Index 
 
Coefficients 

 Unstandardized 
Coefficients

Standardized 
Coefficients

t Sig.

Model  B Std. Error Beta
1 (Constant) .508 .031 16.628 .000

Age of flower 
(1=youngest) 

1.193E-03 .006 .011 .192 .848

a  Dependent Variable: Simpson Diversity Index 
 
 

 
Chart 1  Scatter plot showing insignificant 
relationship between flower age and diversity 
of saprophages in Heliconia bihai 
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Table 3 Regression Analysis using SPSS to determine the causal effect of patch size upon the 
diversity of saprophages in Heliconia bihai 
Variables Entered/Removed 

Model Variables Entered Variables
Removed

Method

1 Number of flowers
in spike

. Enter

a  All requested variables entered. 
b  Dependent Variable: Simpson Diversity Index 
 
Model Summary 

Model R R Square Adjusted R
Square

Std. Error of the 
Estimate

1 .002 .000 -.003 .261107
a  Predictors: (Constant), Number of flowers in spike 
 
ANOVA 

Model Sum of 
Squares

df Mean Square F Sig.

1 Regression .000 1 .000 .002 .969
Residual 21.953 322 .068

Total 21.953 323
a  Predictors: (Constant), Number of flowers in spike 
b  Dependent Variable: Simpson Diversity Index 
 
Coefficients 

 Unstandardized
Coefficients

Standardized 
Coefficients

t Sig. 

Model  B Std. Error Beta  
1 (Constant) .517 .082 6.303 .000 

Number of flowers 
in spike 

-4.092E-04 .011 -.002 -.039 .969 

a  Dependent Variable: Simpson Diversity Index 
 
 
 
Chart 2  Scatter plot showing insignificant relationship between patch size (number of flowers in 
spike) and diversity of saprophages in Heliconia bihai 
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Table 4  Regression Analysis using SPSS to determine the causal effect of patch isolation upon the 
diversity of saprophages in Heliconia bihai 
Variables Entered/Removed 

Model Variables Entered Variables
Removed

Method

1 Number of flower spikes 
within 10 metre radius 

. Enter

a  All requested variables entered. 
b  Dependent Variable: Simpson Diversity Index 
 

Model Summary 
Model R R Square Adjusted R 

Square
Std. Error of the 

Estimate
1 .086 .007 .004 .260138

a  Predictors: (Constant), Number of flower spikes within 10 metre radius 
 
 
 
 
ANOVA 

Model Sum of 
Squares

df Mean Square F Sig.

1 Regression .163 1 .163 2.406 .122
Residual 21.790 322 .068

Total 21.953 323
a  Predictors: (Constant), Number of flower spikes within 10 metre radius 
b  Dependent Variable: Simpson Diversity Index 
 
Coefficients 

 Unstandardized
Coefficients

Standardized 
Coefficients

t Sig. 

Model  B Std. Error Beta  
1 (Constant) .484 .024 20.136 .000 

Number of flower 
spikes within 10 

metre radius 

1.255E-03 .001 .086 1.551 .122 

a  Dependent Variable: Simpson Diversity Index 
 
 
Chart 3 Scatter plot showing insignificant relationship between patch isolation (number of flower 
spikes within a 10 metre radius) and diversity of saprophages in Heliconia bihai 
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Discussion 
As can be seen in Table 2, and 
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Table 4, there was no significant effect of flower age, patch size or patch isolation respectively on the 
diversity of saprophages in Heliconia bihai. 
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Assumptions and potential sources of error 
1. The assumption was made that there would be no influence of dependence upon the community 

structure beyond a 10 metre radius, and that the insect view of patch size and patch isolation were 
number of flower heads per spike and the number of flower spikes within a 10 metre radius 
respectively. 
 

2. Numbers of the more highly mobile species, such as Beetles and Springtails were difficult to 
estimate, and due to the nature of collection in plastic bags and overnight storage, may have left the 
flower heads or migrated to another flower head, thereby corrupting the data.   
 

3. Due to a lack of identification knowledge at the start of the project, there was an error in recording 
the early larval stages of the Stratiomyiidae as Tipulidae in the first 53 data records.  This error was 
identified in the early stages of recording, and rectified by analysing the ratio of Stratiomyiidae to 
Tipulidae in the following records numbered 54 to 156.  This equated to a ratio of 1:1 and was 
applied to the first 53 records.  Identification skills were increased by the assistance of Dr. Graham 
Rotheray, Entomologist, and the development of an identification key.   
 

4. Small larval stages may have been missed, although this effect was minimised by dissecting the 
flower heads at Base Camp in good light, and not in the field.   
 

5. The number of flower spikes recorded for two of the initial sampling areas was 8, and 5 for one 
other area.  Due to the local availability of Heliconia bihai, more flowers were sampled from fewer 
patches than would normally be desirable for statistical analysis. 
 

6. The flower spikes were sampled over a four week period, which could mean that the flowers 
sampled in the latter part of the study may be in a more advanced state of development or decay, 
which could therefore adversely influence the numbers of saprophagous larvae found within them.   
 

7. There may have been an overlap in the decaying process between the flower heads on each flower 
spike, as they are not necessarily independent of each other.   
 

8. The weather in the latter half of the study period was dry, and consequently the detritus contained 
within the flower heads was also drier, which could have an impact on selection of breeding 
resource by the insects. 

 
Further research 
A scatter plot matrix was generated in SPSS to see if there were any obvious relationships that require 
further investigation.  From preliminary analysis, it would appear that there is a correlation between the 
following groups; 
 

• Beetle larvae and Stratiomyids 
• Tipulids and Tipulid pupae 
• Tipulid pupae and Stratiomyids 

 
There are two possible avenues of research that could be pursued.  Further research and investigation 
could be carried out with regard to species ecology and community assemblages following on from the 
preliminary analysis. 
 
The second possibility is to carry out further analysis using ANCOVA to see if there is any influence 
and interaction between the environmental variables, such as effect of slope and level of decay, and if 
these would have an effect on the diversity of the saprophages or their communities.  To perform this 
analysis, it will be necessary to calculate the average diversity index by area and flower spike in excel 
first, depending upon what is being analysed, in order to avoid the issue of pseudo replication.  For 
example, aspect, proximity to water and exposure would need to be analysed by area, as all the flowers 
sampled in a particular area would be subject to the same circumstances, and therefore not independent 
of each other.  Similarly, flowers with seeds and/or decay would need to be amalgamated at the level of 
flower spike, as again they are not necessarily independent of each other.  
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7. Does Bromeliad size effect the abundance and diversity of the macro invertebrate communities living 
within it? 

Jenny Garsden, University of Leeds 
 
Home supervisor: Steve Compton 
Field Supervisors: Graham and Francis 
Dates of study: 25/06/04 – 06/08/04 
Date of Submission: 05/05 

 
Aims 

1. To discover which species are present in bromeliads. 
2. To investigate if the species diversity, species richness and species abundance are effected by 

the size of the bromeliad. 
 
Background Information 
Cusuco National Park is situated in the Merendón Mountain range in North West Honduras.  The area in 
which the study took place was around base camp at 1600m.  From 1938-1954 a saw mill was situated at 
the location of base camp and the forest was continually logged.  This means the forest around base 
camp is secondary forest because it was forest that was cleared for a significant period of time before 
being allowed to regenerate naturally.  This area is dominated by two species of pine, the principal 
species being, Pinus oocarpa accompanied by Pinus maximinoi. All epiphytes that were studied grew on 
theses two species of pine.  The epiphytes that were studied are one of two groups of flowering plants, 
Monocotyledons and are from the family Bromeliaceae known commonly as bromeliads.  Bromeliads 
have a funnel like structure and overlaying leaf bases which enable the bromeliad to collect and hold 
water, these are the only epiphytes to have this adaption.  Bromeliads provide a habitat for many macro 
invertebrates at different stages in their life cycles but very little previous research has focused on 
studying bromeliad communities.  The factors that influence them can reveal interesting aspects of the 
ecology of many important forest macro invertebrates.  
 
Methodology 
The area investigated was an area within Cusuco National Park, Honduras.  All bromeliads studied were 
collected from secondary pine cloud forest.( Pinus oocarpa, Pinus maximinoi)  The larger area of the 
forest was assessed to identify suitiable plots which met the criteria that two or more bromeliads at least 
one large (≥160mm in diameter) and one small (<160mm in diameter) could be found within a 5m 
radius.  Each area was mapped and given a number.  Using random number tables a specific plot was 
identified. 
 
Within the plot one large bromeliad and one small bromeliad situated between 0.5m-2m from ground 
level were removed and placed in resealable plastic bags for later analysis. 
 
For each bromeliad removed the trunk diameter at breast height (1.3m) (DBH) was measured in mm and 
recorded on table 1.  In addition the height of the bromeliad from the ground level was measured in mm 
and recorded on table 1. 
 
Anaylsis of an individual bromeliad 
In the laboratory the roots of the bromeliad were removed with a sharp knife along line A (Fig.1) and 
discarded.  The remaining lowest section of the bromeliad was measured for diameter in mm along line 
B (Fig.1) 
 
The first leaf (section C, Fig.1) was removed and called leaf 1.  It was placed in a white tray for analysis.  
Using scalpels and tweezers the leaf contents were surveyed for macro invertebrates.  Each macro 
invertebrate was identified using relevant keys (PUT ALL REFERENCES HERE).  The taxa were 
recorded according to Order, Family and genus using the recording sheet shown in table 1.  The 
abundance or absence of each macro invertebrate taxa was recorded, results based on this grouping are 
presented in appendix 1. 
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The second leaf was removed and called leaf 2.  Using the same method outlined for leaf one the 
contents were analysed and recorded.  This methodology was then repeated for all leaves within the 
bromeliad >10mm and all information recorded in table 1. 
 
This methodology was then repeated for analysis of the sampled individual bromeliads. 
  
Statistical methods 
A series of statistical tests will be carried out on the data at the moment I have carried out a Simpson 
diversity test.  Planned tests are the Shannon Weaver test which will also be used to measure diversity 
and an Ordination test (PCA) to see if there are differences between communities and what they are 
effected by.   
 
Results 
 Results were recorded in tables an example of which can be seen below 
BROMIELIAD NO:      
TREE WIDTH:      
BROMIELIAD 
WIDTH:      
HEIGHT OF BROMELIAD:    
     
 Kingdom       
 Phylum       
 Class       
 Order Diptera Diptera Coleoptera
Bromieliad Family Tipulidae Drosophilidae Heloidae 
Leaf Number Genus       

1   0 0 0
2   0 0 0
3   0 0 0

 
Typically there were approximately ten different orders of macro invertebrates found these can be split 
up into different families although not all of them could be identified at the Family level. 
For all raw data see attached sheets. 
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8. An initial assessment of Hydrachnidia of the El Paraiso Valley and Cusuco National Park 

 
G.H. Chamberlain,  
August 23RD 2004 
 
1.0 Introduction  
 
Water mites are classified in the Class Arachnida, Subclass Acari, Superorder Actinotrichida, and Order 
Prostigmata. They are formed from the two groups of Prostigmata aquatic Acari, the Family Halacaridae 
of the suborder Eupodina and the phalanx Hydrachnidia, suborder Parasitingona (Cook, 1986).  
 
Mites rank high in species richness with over 40,000 named species of Acari, which rises to anywhere 
between half to one million species when estimates of unnamed species are included. Mites are 
ubiquitous in aquatic, terrestrial, arboreal and parasitic habitats, but being among the smallest arthropods 
are often overlooked. However mites are not passive inhabitants of ecosystems and are strong 
interactors, which are important indicators of disturbance in aquatic habitats and are major components 
of biodiversity. 
 
The Hydrachnidia are morphologically diverse and are found throughout the world’s freshwater habitats 
including seepage waters, springs, cave pools, rice paddies, tree holes, lakes, streams and rivers. They 
are top carnivores as they are distasteful to fish and other predators and pierce their prey through the use 
of chelicerae, sucking the contents and disgarding the remaining skin (Evans, 1992). 
 
Part of the larval stage of their life cycle is parasitic on adult insects of aquatic benthic macro-
invertebrates including members of the taxa Trichoptera, Ephemeroptera, Plecoptera, Coleoptera, 
Odonata, Hemiptera and Diptera (Parasad and Cook, 1972; Wainstein, 1980; Smith, 1988). Few Studies 
have observed the behaviour of water mites or have recorded their distributions; the life cycles and diet 
of most neotropical species remains unknown, while the parasitic larval stages of most species have yet 
to be described and their hosts identified.  
 
2.0 Survey objectives   
 

1. Provide baseline data on the overall diversity and abundance of Hydrachnidia within the El 
Paraiso valley and Cusuco National Park.  

2. Identify and classify new species. 
3. Investigate the diversity and abundances of Hydrachnidia in association with land use. 
 

3.0 Study areas 
 
Surveys of the aquatic benthic macro-invertebrate fauna of the El Paraiso valley and Cusuco National 
Park were carried out over the period 10th July to 21st August 2004 (Table 1). 
 
3.1 El Paraiso 
The El Paraiso valley is primarily a wet, lowland rainforest which has been significantly affected by 
land use changes. The upper sections of the forest (altitude 500m) are less accessible and remain small 
examples of fragmented, primary forest. The middle sections (altitude 100m) are representative of 
disused plantations of cocoa and mosaics of fruit plantations. Most plantations have been abandoned for 
15-20 years and secondary forest has developed. The lower sections (altitude 20m) reveal extensive 
vegetation removal, primarily for cattle grazing and orange plantations. The lower sections are bisected 
by main highway, which is currently being upgraded to provide the main transport link between 
Honduras and Guatemala. The removal of river substrate for use as aggregate, for road building has 
dramatically affected the river morphology and aquatic macro-invertebrate community assemblages and 
negated the sampling of sites below road. In 2003, initial surveys concentrating on small mammals and 
herpetological fauna were carried out by Opwal, although no aquatic invertebrates were studied. 
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Plate 1. Deforestation of moist, lowland rainforest  
              for grazing within the El Paraiso valley 
 

 
   

Plate 2. Sampling above road bridge on    
             the Rio Cuyamel  

 
3.2 Cusuco National Park 
The National Park of Cusuco is situated in the Northeast of Honduras and encompasses 23,440 ha of 
temperate forest within the Merendon mountain range (Map 1). Over 7,690 hectares form the core zone, 
which is surrounded by 15,750 hectares of buffer zone. The vegetation is mainly characterised by three 
predominant forest habitats; 
 

1. Cloud forest (1500-2240m) 
2. Semi-arid pine forest, south facing (800-1500m) 
3. Wet, deciduous forest, north facing slopes (500-1500m) Brough, 1992. 

 
Plates 3. Forest structure of core   zone at Cusuco National Park 

 

 
 

Plate 4. Sampling the Quebrada  de Colarado at Buenos Aires 
 

In 1959, the decree number 53, afforded protection to the area with the primary aim to protect the source of 
drinking water in addition to flora and fauna. In 1974 the Corperacion Hondurena de Desarrollo Forestal 
(COHDEFOR) became the controlling authority responsible for conservation, reforestation, industrialisation 
and commercial development of the forest (Plan de Manjo Parque National Cusuco, 1994).  
 



 88

A number of scientific studies have been carried out within the National Park mainly concentrating on 
herpetological and forest vegetation investigations (Cruz, 1992; Baker, 1996: Erazo, Ham et al, 1996; 
Pineda, 1992). In 1996 the Nature Conservancy in collaboration with the Hector Rodrigo Pastor 
Fasquelle Foundation, published a rapid ecological assessment report of the area although no 
invertebrates were included (Baker, 1996). 
 
Map 1. Area under study by Opwall 

 
 
4.0 Methods 
 
The freshwater ecosystem provides a diverse range of habitats and consequently methods for collection 
vary according to habitat type. Hydrachnidia are generally associated with the bottom substrate, 
shoreline gravel, interstitial environments and aquatic macrophytes. 
 
4.1 Lotic and lentic habitats 
 

1. A fine meshed dip net (1mm) was placed in a suitable section along a riffle or pool habitat of 
river. 

2. Standing upstream, the substrate was dislodged and collected in net. 
3. The sample was sieved through large sieves of 3.0mm and 0.3 mm mesh. 
4. The material contained in the fine mesh was transferred to white trays and active mites were 

removed by eye using bulb pipette. 
5. Adult and nymphal water mites were preserved in Koenike’s solution; a mixture of acetic acid: 

glycerol: water (1:5:4).  
6. Each sample was labelled recording: 

 
a. Date 
b. River and country 
c. Sample reference 
d. Brief site and habitat description  
e. Global Position System   Garmin GPS II 
f. Altitude 
g. Collector 

 
7. At each site the following environmental parameters were recorded: 

 
a. PH     Hanna model HI 98127 
b. Dissolved oxygen    (mg/l) Jenway meter model 9071 
c. Conductivity    (Ms)   Jenway meter model 4071 
d. Mean air temperature    (0C) 
e. Mean water temperature  (0C) 
f. Mean channel width       (m) 
g. Mean channel depth   (m) 
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h. Stream order    (1,2,3,4,5) 
i. Substrate size Wentworth scale (%) 

 
Additional information recorded included 
 

j. Diagram of site with sampling points 
k. Habitats sampled 
l. Notable aquatic macro-invertebrates 
m. Photographs   

 
8. For microscopical examination the adults were first soaked in Lundblad’s  

solution (111.5 g phenol, 125 g chloral hydrate, 12.5 ml water) to remove lipids and then 
washed in Koenike’s solution. 
 

9. Samples were dissected (under x40 microscope) and displayed in a double coverslip within 
glycerine mounts (10 g sheet gelatine, 54ml water, 0.5 g phenol) and sealed with glyceel. 

 
    10.  Identification of samples was carried out using literature which principally  

consists of taxonomic papers based mainly on adult morphology. 
 

 
 
Plate 5. Students sampling Rio Cusuco using five 

minute kick sample technique 
 

 

 
 
Plate 6. Removal of Hyrachnidia from sample taken  

from the Rio Omoa, El Paraiso. 
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5.0 Results and Discussion 
Initial analysis of samples has revealed a range of Hydrachnidia species within all of the river systems 
sampled. Analysis of species abundance and identification of new species will be carried out at the 
Tropical Research Unit Glamorgan University November 2004 – December 2005.  
 
Further research will investigate the distribution of Hydrachnidia within Cusuco National Park and Pico 
Bonito National Park. Sampling of Hydrachnidia will form a component of an enlarged freshwater 
survey of a number of taxa of aquatic benthic macro-invertebrates throughout water courses of the 
National Parks. 
 
Results will be presented in future paper to be complete by December 2005, with working title “New 
species of neo tropical water mites from Honduras”  
 
6.0 References 

Baker, D.S. (1996). Evaluacion ecologica rapida, Parque Nacional El Cusuco y Cordillera del 
Merendon, Honduras. Fundacion Ecologista Hector Rodrigo Pastor Fasquelle. The Nature 
Conservancy. 

Brough, K. (1992). Lista de las aves, Parque Nacional Cusuco. Fundacion Ecologisat Hector Rodrigo 
Pastor Fasquelle . The Nature Conservancy. 

Cook D.R. (1974). Water mite Genera and subgenera. Memoirs of the American Entomological 
Institute, 21. 

Cruz, G.A. (1992). Perfil Estrategia de investigacion en el Parque Nacional Cusuco. Fundacion 
Ecologisat Rodrigo Pastor Fasquelle. San Pedro Sula, Cortes, Honduras. 

Erazo, M. Informe de Trabajo Realizado en al Parque Nacional Cusuco. Centro Universitario de 
Biologia. Universidad Nacional Autonomia de Honduras. 

Evans G.O. (1992). Principles of Acarology. CAB International. 

Pineda, M.G., Servillon, M., Oviedo, A., Gomez, J., Vallejo, A., Ortega, C., Duron, C. (1992). Estudios 
necesarios que deben desarrollarse en el Parque Nacional Cusuco-Merendon. Centro Universitaria de 
estudios generales, carrera de biologia, administracion de proyectos ambientaled. Universidad 
Nacional Autonomia de Honduras. 

Fundacion Ecologisat Hector Rodrigo Pastor Fasquelle and Corporacion Hondurena de Desarrollo 
Forestall Region Nor Occidental (1994). Plan de Manejo Parque Nacional Cusuco. Programa 
Ambiental para Centro America (PACA), San Pedro Sula, Cotes, Honduras. 

Prasad, D and Cook, D.R. (1972). The taxonomy of water mite larvae. Memoirs of the American 
Entomological Institute, 18. 

Smith B.P. (1988). Host-parasite interaction and impact of water mite larvae on insects. Annual Revue 
of Entomology. 33:487-505. 

Wainstein, K. (1980). The water mite larvae. Inst. Biol. Vnutrenn. Vod; Nauka: 1-238. 
 



 91

Primate behaviour 

1. Behaviour and Species Identification of the Howler Monkeys of the Cusuco National Park, Honduras 

Sam Williams, University of Manchester 
Field Supervisor: Justin Hines;  Home Supervisor: Dr Matthew Cobb 
Dates of Study: 5th July - 6th Aug 2004;  Expected date of submission: 10/09/04 
Expected title: Activity budgets and species identification of Howler monkeys in a cloud forest 
environment, Honduras 
 
Chris Mitchell, University of Wales Swansea 
Field Supervisor: Justin Hines; Home Supervisor: Prof. P F Brain 
Dates of Study: 5th July - 6th Aug 2004  Expected date of submission: 04/05 
Expected title: Activity budgets of Howler monkeys in a cloud forest environment 
 
Introduction 
The Howlers of the Cusuco national park are assumed to be of the species Alouatta palliata, which is 
distributed from Mexico throughout Central America to Western Columbia and Ecuador. However, as 
no published studies have been conducted in Honduras, and Cusuco national park is very close to the 
Guatamalan border, it is possible that the howlers of Cusuco national park are in fact A. pigra, which is 
occurs in Mexico, Belize and Guatemala.  The main distinguishing feature of the two species is that A. 
palliata is black with a fringe of gold to buff hairs along the flanks, while A, pigra is entirely black. 
 
The research question that this research project aims to answer is how the activity budgets of the howler 
monkeys differs between sex, time of day and solitary or group males.  The distribution of the howlers 
over the study site will also be investigated. In addition, this project aims determine if the DNA 
microsatellite markers of the species is more similar to A. palliata or A. pigra. 
 
The aims of this project are to locate and follow the howler monkeys for as long as possible each day, 
and then proceed to record their behaviour and GPS locations over the course of the day. Faecal samples 
will also collected opportunistically to provide howler monkey DNA for later analysis. 
 
Methods 
The study site was composed of three main trails. The areas most commonly used by the monkeys had a 
sparse understory comprised of small saplings, bushes and ferns. The most commonly used trees were 
Liquidambar styraciflua (Liquid amber) and Ficus sp. (figs). A general idea of the location of the 
monkeys was obtained from the previous nights calls, and the following morning we walked the trail in 
this direction. Camp was left at 4.30am, allowing us to be in the vicinity of the group for the morning 
calls, which were usually around 5am, thus providing us with a more precise location. Once a group was 
located, group size and composition was noted and a GPS location taken. Behaviour was then recorded 
at 5 minute intervals by scan sampling of all individuals in view (Altmann, 1974). The group was then 
followed for as long as possible, and their preferred trees and final location noted to facilitate location on 
the following day. 
 
Behavioural categories 

• Grooming - Auto grooming and social grooming 
• Foraging – Searching for food 
• Feeding – eating or holding partially eaten food or infant suckling 
• Resting – In a motionless position 
• Vocalisation  

o long call 
o General noise/grunt 
o Infant/juvenile call for attention 

• Agnostic behaviour – conflict between two or more individuals including agnostic vocalisation 
or fighting 

• Climbing – movement up and down the canopy within an individual tree 
• Locomotion – movement between trees 
• Social interactions – activities between two or more individuals not including grooming 
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DNA Analysis 
Faecal samples were collected opportunistically.  Samples were stored in sterile universal tubes and 
preserved in RNAlater (Ambion) for later analysis. Back in the UK DNA will be extracted from the 
samples using a DNA extraction kit (Quigen) as recommended by Goossens et al., 2003. PCR primers 
for specific microsatellite loci will then be used to amplify the howler monkey DNA (Ellsworth and 
Hoelzer, 1998).  The microsatellite alleles present will then be compared to those reported in A. palliata 
and A. pigra.  This will provide molecular evidence to aid in species identification. 
 
Initial Results 
Approximately 40 hours of observations of lone and group howler monkeys were obtained. The activity 
budgets of male and female adult howlers living in groups differ very little (Fig.1). Males living in 
groups spent a smaller proportion of their activity budget resting than lone males (Fig.2). Activity 
budgets of howler monkeys in this study is comparable to those reported in other studies on A. palliata 
in other countries (Fig. 3). 
 
Mean group size is 5.0 ± 3.7 individuals.   
 
Although the DNA samples are yet to be analysed, initial results from sightings indicate that the species 
present in Cusuco is A. palliata. 
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Fig. 1.  Activity budgets of group males and group females. Error bars represent standard errors. 
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Activity Budgets of Group vs Lone Males
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Fig. 2. Activity budgets of adult males living in groups and lone adult males.  Error bars represent 
standard errors. 
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Fig. 3.  Comparison of the activity budgets of howler monkeys in Honduras, Mexico and Costa Rica. 
(Honduras: this study; Mexico: Estrada et al., 1999; Costa Rica: Stoner, 1996). 

 
Discussion 
The activity budgets of adult group males and females differs very little, which may indicate that they 
have similar roles within the group.  This is consistant with the low degree of sexual dimorphism in this 
A. palliata in relation to some other primate species, such as mandrills (Mandrillus sphinx). 
Lone males may engage in more resting than group males because individuals have lower energetic 
demands than groups. This could result in less foraging as the resources of a smaller area could support 
lone males than group males. There is also much less opportunity for social interactions and associated 
behaviours for lone males than those in groups. 
The activity budgets presented here are similar to those of other published studies, indicating that the 
behaviour of howler monkeys does not need to adapt extensively to different environments.  
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Terrestrial mammal diversity, abundance and ecology 

 
1. An assessment of terrestrial small mammal populations within the Parque Nacional Cusuco core zone 
and surrounding areas. 

 
Rachel Freer University of Durham, UK  July-September 2004 

 
Introduction 
Few studies to date have been carried out in Honduras, resulting in the region being described as a ‘crucial 
sampling gap’ (Voss and Emmons 1996). Parque Nacional Cusuco is situated in the Merendon Mountain 
range in North West Honduras. The park comprises an area of 23,440 hectares including a buffer zone and 
a central core zone. The park has two main types of forest within the core zone: broadleaf and conifer 
forest, in addition to smaller areas of dwarf forest at high altitudes. Only two biodiversity studies have 
previously been carried in the park, one by The Nature Conservancy, the second by Operation Wallacea in 
2003. The mammalian fauna species lists recorded by these studies show a marked discrepancy. The 
Operation Wallacea survey detected 18 mammal species within the area, of which the Nature Conservancy 
Survey had previously recorded only six. Parque Nacional Cusuco personnel reported an additional 18 
species that were not directly observed; the Nature Conservancy Survey reported 20 additional species.  
 
There is a clear need for further study towards the greater understanding of conservation concerns 
relating to both individual species and the park as a whole. Such studies are of importance as they aid 
the prioritisation of areas for conservation, and support arguments for extra protection or attention from 
local governing bodies and international conservation bodies. Such information therefore enables 
resources to be targeted where they can be most useful and/or are most needed. Small mammal species 
are a particularly good subject of study as they are relatively easy to trap, give a good indication of the 
overall ecosystem productivity and fulfil key roles as predators of invertebrates, pollinators for 
flowering plants and dispersers of seeds, as well as forming a large part of the diet of carnivorous 
mammals, birds and snakes. Primary highlands such as Cusuco are of particular interest and may contain 
endemic species or restricted range small mammal species of conservation value in their own right.  
 
This investigation addresses community composition and population density differences between the two 
forest types within the Parque Nacional Cusuco core zone: broadleaf and conifer forest. Additional 
investigations were conducted to assess the influence of human-mediated disturbance on small mammal 
communities by contrasting i) modified habitat adjacent to Buenos Aires village in the buffer zone to those 
at Guanales, a pristine site at the same altitude (approximately 1400m), and ii) small mammal communities 
within habitats formerly exposed to different disturbance levels within the El Paraiso reserve. Population 
densities were calculated for each species captured by means of a mark recapture method to describe small 
mammal community composition. This was achieved utilising live traps arranged in a regular grid in 
conjunction with unique hair clips to permit the recognition of recaptured individuals.  
 
Methods 
Small mammal trapping 
Terrestrial small mammal communities were surveyed using live traps (dimensions 12.6 × 6.8 × 5.5 
inches), baited with mixed cereal and arranged in a regular grid within each of the habitats of interest. 
These grids comprised 49 traps set in seven lines of seven traps. Trap positions were marked and matched 
to a cage reference to allow relocation of each capture. Traps were then set out within a metre radius of the 
trap position in a flat suitable area. The traps were checked and closed at dawn for five consecutive nights. 
The traps were then opened and re-baited in the late afternoon to avoid captures of non-target, diurnal 
species such as granivorous birds. As small mammals are primarily nocturnal, this would have a minimal 
affect on the results (Reid 1997). Due to the considerable rainfall experienced in the core zone, the traps 
were also provided with a waterproof roof.  
 
The number of closed, empty traps were recorded during the morning trap checks in order to allow these 
‘false closures’ to be removed from subsequent statistical analyses. Any captured animals were gently 
shaken into a transparent plastic bag to ensure they did not escape whilst being removed from the trap. 
Gloves were worn to reduce the risk of bites. Each captured individual is identified to species (where 
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possible), measured, weighed, and given a unique hair clip before release at their site of capture. In 
addition, the date, site, trap location, and weather conditions the previous night were also recorded. 
 
Captured mammals were shaken gently out of the trap into a transparent plastic bags. This minimized 
handling and allowed for identification, examination for markings etc. If the individual had not been 
encountered before, it was removed from the bag for closer examination and for measurements to be taken. 
 
The first week of study was used as a pilot study. During this period the traps were set at ten metre 
intervals, resulting in overall grid dimensions of 60m × 60m, plus a 10m ‘buffer zone’ of comparable 
habitat along each side of the grid. Capture rates during this trial period were unexpectedly high (up to 
70% on occasions). Such levels of trap success prevent the use of standard mark-recapture analyses 
(Sutherland, 1996); hence trap intervals were reduced to 7m (overall grid dimensions excluding buffer 
zone 42m × 42m) in an attempt to reduce overall trap success. 
 
Vegetation assessment 
In order to gain a representative idea of the flora of each trap grid, four randomly selected 5m x 5m 
quadrats were assessed. These involved the collection of the following data in accordance with Cameron 
(1997): 
 
• Dominant species at ground level, understorey (knee-shoulder height) and overstory (above 

shoulder) with approximate percentage coverage of each.  
• Overall percentage vegetation density at ground, understorey and overstory.  
• Number of saplings (diameter <10cm at breast height, 1.3m).  
• Number of large trees (diameter >10cm at breast height, 1.3m) and the circumference of each of 

these trees.  
• Percentage coverage of dead wood on ground estimated visually.  
• Percentage canopy coverage estimated visually. 
 
Results and Discussion 
A total of eight small mammal species were recorded inside the Parque Nacional Cusuco core zone 
(Spiny pocket mouse (Heteromys desmarestianus), Alfaro’s rice rat (Oryzomys alfaroi), Alston's singing 
mouse (Scotinomys teguina), Mexican deer mouse (Peromyscus mexicanus), Slender harvest mouse 
(Reithrodontomys gracilis), plus a grey deer mouse, harvest mouse and grey rat species, all three as yet 
unidentified. A Virginia opossum (Didelphis virginiana) was captured within a small plantation inside 
the core zone, plus a Robinson’s mouse opossum was caught on two occasions on one of the conifer 
grids representing the first record of this species in mainland Honduras and a range extension at the 
eastern boundary of this species’ range (Reid, 1997). An additional two species: Salvin’s spiny pocket 
mouse (Liomys salvini), Roof rat (Rattus rattus) were recorded from Buenos Aires village within the 
park’s buffer zone. Of these species, six species were not recorded during a similar but less intensive 
study the previous year (Alfaro’s rice rat, Slender harvest mouse, Robinson’s mouse opossum, plus the 
unidentified grey deer mouse, grey harvest mouse and grey rat species).  
 
The small mammal community compositions and population densities within representative habitats are 
detailed in individual student project reports (see below). Hair samples and digital photographs will be 
used to try to identify the three unnamed species. 
 
Preliminary analyses indicate that greater species diversity and population densities occurred within 
primary forest than in degraded, secondary forest. When primary broadleaf forest was contrasted with 
primary conifer forest, significantly higher species diversity and populations were recorded within 
broadleaf forest. 
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2. Small Mammal Report, Guanales Camp, Honduras 2004. Units 3 – 8 

Sharon Hodge 
Edinburgh University 
 
Species trapped 
 
Forest Spiny Pocket Mouse (Heteromys desmarestianus) 
Mexican Deer Mouse (Peromyscus mexicanus) 
Alston’s Singing Mouse (Scotinomys teguina) 
Alfaro’s Rice Rat (Oryzomys alfaroi family) 
Mexican Mouse Opossum (Marmosa mexicana) 
Common Opossum (Didelphys marsupialis) 
 
 
Guanales Camp and Trails 
 

 
 
 
Small Mammal work at Guanales 
 
Unit 3 
First pilot week – no dissertation students on site. 

• 8 traps set at one possible grid site (Guanales 1) along the lower end of the Sendero de Timbo.  
An additional 6 traps were set along the Sendero de Marcial, although this site would not be 
suitable for a dissertation grid. 

• Species caught at ‘Guanales 1’ was the Mexican Deer Mouse (MDM).  The MDM, Spiny 
Pocket Mouse (SPM) and the Alston’s Singing Mouse (ASM) species were all trapped along the 
Sendero de Marcial. 

 
Unit 4 
Second pilot week – no dissertation students on site. 

• Traps were setup along the upper end of the Sendero de Timbo at ‘Guanales 2’ site, only SPM’s 
were caught. 

• Two grids at sites 1 and 2 were marked out and shelters erected at ‘Guanales 1’ ready for next 
week. 

1
3

2 

4 

Key 
 

Camp 
 
River 
 
Sendero de Timbo 
 
Sendero de Timbito 
 
Sendero de Venado 
 
Sendero de Marcial 
 

 1 – 4  Grid Sites 
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Unit 5 
First dissertation grid week, three students at Guanales (Vicky, Carys and Jess). 

• 5 nights trapping at ‘Guanales 1’ with SPM, MDM, ASM and the Alfaro’s Rice Rat (ARR) 
being trapped.  4 nights trapping at ‘Guanales 2’ with SPM, MDM and ASM being trapped. 

• Vegetation Quadrats for Guanales 1 and 2 were completed. 
• Two new grid sites were marked out,  ‘Guanales 3’ along the lower end of the Sendero de 

Timbo and ‘Guanales 4’ along the Sendero de Venado. 
 
Unit 6 
Second dissertation grid week, no students at Guanales. 

• 5 nights trapping at ‘Guanales 3’ with SPM, MDM, ASM and ARR being trapped. 
• One of the traps was disturbed by another animal – possibly a cat? 

 
Unit 7 
Third dissertation grid week, two students at Guanales (Cary’s and Jess). 

• 4 nights trapping at ‘Guanales 4’ with SPM, MDM and ASM being trapped. 
• Vegetation Quadrats for Guanales 3 and 4 were completed. 

 
Unit 8 
No dissertation grids or dissertation students. 

• 2 carnivores traps set up along the Sendero de Timbo, only trapping a Common Opossum. 
• Eyeshine walk one evening.  Eyeshine of a cat seen across the river, on further investigation it 

was though to have possibly been a Margay!  Also the guides had been sure there was a cat 
prowling around camp during the week. 
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3. Comparison of small mammal populations from broadleaf and conifer forest types within the Cusuco 
core zone. 
 

Mandy Apps, University of Wales, Bangor.       Final Field Report 
 
 

Home supervisors: 
Mr. Nigel Brown   and   Dr. Chris Gliddon 
Treborth Botanic Gardens,     Brambell E12, 
University of Wales – Bangor,     School of Biological Sciences, 
Bangor,        University of Wales – Bangor, 
Gwynedd,       Deiniol Road, 
LL57 2RQ       Bangor, 
        Gwynedd, 
        LL57 2UW 
01248 353398       01248 382533 
n.brown@bangor.ac.uk      chrisg@bangor.ac.uk 
 

Field supervisor:      Scientific dissertation 
manager: 
Dr Rachel Freer       Dr. Richard Field 
 

Dates of study: 4th July 2004 – 5th August 2004 
Conifer sites studied:  Broadleaf sites studies: 

Date  Co-ordinates Altitude (m)  Co-ordinates Altitude (m) 

4-9/7;11-16/7/04  N 15°29.710’ HO 88°12.555’ 1653  N 15°29.830’ HO 88°12.854’ 1630
18-23/07/04  N 15°29.658’ HO 88°12.661’ 1716  N 15°30.102’ HO 88°12.742’ 1659
24-29/07/04  N 15°29.752’ HO 88°12.648’ 1726  N 15°29.775’ HO 88°15.555’ 1726

31/07-5/07/04  N 15°29.710’ HO 88°12.555’ 1653  N 15°29.830’ HO 88°12.854’ 1630

Expected date for report completion: May 2005 
 

Introduction: 
Few studies have been done in vast areas of the Neotropics, especially over significant time periods.  
Honduras has been described as a ‘crucial sampling gap’ (Voss and Emmons, 1996).  In Cusuco 
National Park just two studies have been recorded.  In 1996 the Nature Conservancy did a Rapid 
Assessment Survey; in 2003 OpWall also undertook arelatively brief study of the mammalian fauna.  
There is much discrepancy between these two reports: Freer (2003) directly detected 18 mammal species 
within the area; only six of these species were also recorded by the 1996 Nature Conservancy Survey.  
Cusuco National Park personnel reported 18 additional species that were not directly observed; the 
Nature Conservancy Survey reported 20 additional species.  Inventories greatly aid prioritization of 
areas for conservation and support arguments for extra protection or attention from local governing 
bodies and international conservation bodies.  Such information therefore enables resources to be 
targeted where they can be most useful and/or are most needed.   
 
Small mammals are good to study when little is known about an area since they are relatively easy to 
trap and give a good indication of the overall ecosystem productivity.  Small mammals are also prey for 
larger animals such as carnivores, raptors and snakes, pollinators for flowering plants and dispersers of 
seeds.  Primary highlands such as Cusuco are of particular interest and may contain endemic species or 
restricted range small mammal species of conservation value in their own right.   
Two very different primary forest habitats predominate within the Cusuco Core Zone: broadleaf and 
conifer.  This investigation addresses community composition and population density differences 
between the two forest types.   
 
Research question: Do broadleaf and conifer habitats support different small mammal communities, 
either in terms of species composition or population densities?   
Aim 1:  To compare presence of small mammal species in the forest floor in different forest 
types.   



 100

Aim 2:  To estimate the population size of small mammal species present at each site.   
Objectives: To estimate small mammal population densities by means of a mark recapture method, 
utilizing live traps arranged in a regular grid, and unique hair clips to permit the recognition of 
recaptured individuals.   
 
 

Methods: 
Six grids were set up, three in conifer forest and three in broadleaf forest.  These were within 100m 
altitudes of each other and within half hour trekking distance of Base Camp.  49 traps were placed in a 
trapping grid of 7 x 7 traps.  A square grid is to be used to reduce edge-effects (Sutherland, 1996).  The 
intention was to use 20m trap spacing, to include four home ranges or more (Ministry of Environment, 
Lands and Parks Resources Inventory Branch for the Terrestrial Ecosystems Task Force Resources 
Inventory Committee, 1998; Reid, 1997).  Positioning 120x120m2 grids within homogeneous habitat in 
the region was not possible; 10m spacing was used instead.  The first week of study had a 40-70% 
capture rate during the first three nights, with an average capture rate of 60% in the conifer grid.  If over 
60% traps are occupied after a session the traps will have to be placed more densely  to reduce ‘trap 
competition’ (Sutherland, 1996).  A modified trap spacing of 7m was chosen since this increased the 
trap density by reducing the area covered to approximately half.  It was decided not to reduce the 
spacing further since the area covered by the grid needs to be adequate to ensure that the grid gives a 
reliable impression of the general area.  Each trap station was marked with flagging tape with the station 
reference (for example A1, A2, etc.) to allow reference and aid relocation.  Traps were placed in suitable 
flat positions within a 1m radius of the trap station.  Traps were baited inside with “Granola” breakfast 
cereal.   
Traps were positioned, baited and set each evening just before dusk.  Traps were not open during the day 
because the majority of small mammal species are nocturnal and to avoid the accidental capture of birds.  
Traps were checked each morning.  Captured mammals were gently shaken into a transparent plastic bag 
to ensure they did not escape while being removed from the trap.  Gloves were worn to reduce the risk 
of bites.   
Data collected from each capture: 
 
 

• Date 
• Site 
• Trap location 
• Weather conditions the previous night 
• Species 
• Body weight (g) 
• Sex 
• Age 
• Reproductive status 
• Head/body length (cm) 
• Tail length (cm) 
• Left rear foot length (cm) 
• Left front arm length (cm) 
• Left ear length (cm) 
• Identification hair clip given/observed.  See figure 1 in appendix.   
• Hair sample (underside, side and back) and photograph taken from first capture of each species.   

 
Marked animals were released within a meter of the capture site.  Any food or faeces were removed 
from the traps before they were repositioned, re-baited and reset each evening.   
Habitat data was recorded from four randomly positioned 5x5m2 quadrants on each grid site to facilitate 
the description of habitat structure and species composition.  Habitat assessment was based on 
Cameron’s work, 1997.   

• Dominant species at ground level, understorey (knee-shoulder height) and overstorey (above shoulder) with approximate 
percentage abundance.   

• Overall percentage vegetation density at ground, understorey and overstorey.   
• Number of saplings (diameter <10cm at breast height, 1.3m).   
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• Number of large trees (diameter >10cm at breast height, 1.3m) and the circumference of each of these trees.   
• Percentage coverage of dead wood on ground estimated visually.   
• Percentage canopy coverage estimated visually. 

Microhabitat has been shown to be more important to small mammals than the large scale environment 
(Marvin, date unknown).  In view of this the microclimate around each trap was recorded, again using 
the basic design of Cameron’s 1997 study.   

• Percentage litter cover was estimated visually within a circle with a 0.8m radius of the trap.   
• Mean depth of litter measured using four equally spaced points on a circle with 0.8m radius from the trap.   
• Density of live herb stems within a circle with radius 0.8m from the trap at ground level.   
• Density of live woody stems within the same area at ground level.   
• Density of live climbing stems within the same area at ground level.   
• Distance from the trap to the four nearest trees less than 10cm diameter at breast height, up to maximum 3.5m; the 

circumference of these trees were recorded at breast height.   
• Distance from the trap to the four nearest trees greater than 10cm diameter at breast height, up to maximum 3.5m; the 

circumference of these trees were recorded at breast height.   
• Percentage canopy cover estimated visually.   

 

Results: Using data from 18th – 29th July 2004.   
Mean trap success rates were 17% within broadleaf forest compared to 7% within conifer forest.  
Closed, empty traps were considered ‘unavailable’, hence removed from such calculations.   
The mean individual weight in broadleaf forest was 55.9±3.18SEg, compared to 23.7±4.12SEg in 
conifer forest.   
4 main species were caught: Heteromys desmarestianus, Spiny Pocket Mouse, Scotinomys teguina, 
Alston's Singing Mouse, Reithrodontomys gracilis, Slender Harvest Mouse and Peromyscus mexicanus, 
Mexican Deer Mouse.  Individuals representing four additional species are yet to be identified: grey 
coloured Harvest Mouse like species, smaller grey Mexican Deer Mouse like species, grey rat and 
smaller brown Mexican Deer Mouse like species.  Using total number of captures, the density of Spiny 
Pocket Mice is 187 per hectare in broadleaf compared to 11 per hectare in conifer.  There are 28 
Alston’s Singing Mice per hectare in broadleaf compare to 68 in conifer; the density of Mexican Deer 
Mice is equal in both habitats at 17 per hectare.   
A new species record for mainland Honduras was caught: Marmosa robinsoni, Robinson’s Mouse 
Opossum.   
Principle component analysis will be used to compare the vegetation type at each grid, quantifying the 
difference between vegetation in conifer grids compared to broadleaf grids.  Hopefully this will show 
the grids used for each vegetation type to be similar to others of that vegetation type.   
 

Discussion: 
The main small mammal species present in broadleaf forest is the Spiny Pocket Mouse, compared to the 
Alston’s Singing Mouse in conifer forest.  In each case the one species represented over half the 
captures.  Both these primary habitats support relatively high small mammal densities, but very different 
species communities.  The chi-square test shows there is a highly significant difference between small 
mammal species occurring in the different forest types (see figure 4) with a value of 28.2, three degrees 
of freedom, p<0.001.   
The independent sample t-test was performed (see figure 5) to compare mean individual weight, 
showing a highly significant difference between the habitat types.  t=6.0, df=61, p<0.001.   Some cells 
contained values <5 which reduces the power of the analysis; the test was repeated using amalgamations 
of species with an equally significant result.  Once the full five weeks data is available no values are 
expected to be <5.   
Jolly-Seber is to be used to estimate population sizes since the population is open.  Male and female data 
will be investigated separately and together since Henderson (2003) has shown females to be more 
likely to enter traps.   
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Introduction 
The Cusuco national park, Honduras covers approximately 23,440 hectares including a core zone and a 
buffer zone (Lennkh ) The Park is situated in the Meredon mountain ranges in Central America.  The 
two main forest types in the park are broadleaf and conifer forest patches which differ in composition 
and structure. 
In the Cusuco National park there have been too few studies of the small mammal populations to try and 
understand their composition in the Park. A preliminary study was carried out (Freer, 2003) for 
Operation Wallacea, a second study by the National Conservancy also assessed the distribution of 
mammal species within the park. There is a vast difference in the results form both of these studies. 
More research has to be carried out to achieve a more reliable idea of the mammalian fauna of the area. 
Also this information can be taken into account for conservation efforts and when looking at threats, for 
example, disturbance from human populations, especially if there are any endemic species at risk. It is 
important to understand the ecosystem so that we can prevent any changes that may result in a negative 
effect on the abundance and distribution of the different populations. 
Research question: Does the diversity and abundance of small mammal populations differ between 
areas of broadleaf and conifer patches in the Cusuco national park? 
Aim1: To compare the composition small mammal populations present in the different forest patches 
Objective- using live trapping technique, on grids situated in the different forest types. 
Aim 2: To estimate the different population sizes at each of the sites studied. 
Objective- Using mark and recapture data from each site. Hairclips given to all individuals captured for 
identification. 
Aim 3: Classification of broadleaf and conifer forest composition. 
Objective- assessment of habitats through 4 randomly placed 5x5m quadrates and microhabitat data 
taken from each trap site. 
Methods: 
 Over the 5-week period of study, 4 conifer grid sites and 5 broadleaf grid sites were set up, within the 
forest surrounding Base camp. They needed to be homogeneous forest patches that were large enough to 
fit in the 42x42m grids that were used, containing 49 trapping sites at regular 7m spacing in a 7x7 
arrangement. So could not be randomly selected. Due to a pilot study the grids were reduced to 7 m 
spacing due to capture rates of over 60% so the size was reduced as this was not reliable to use to 
calculate population densities due to trap competition. All the trap stations were labeled along with the 
traps themselves, to ensure any captures could be released at the correct site, after processing. Simple 
shelters were constructed over each trap to protect the triggering of the trap by heavy rain and also to 
protect any captures, from both rain and direct sun. 
At late afternoon around 16:00 the traps were baited, this reduced unwanted captures of birds etc. Also 
as most of the small mammal species are nocturnal this was the most advantageous time to bait. The 
traps were checked early morning at approximately 05:30, so any captures were in the traps for the 
shortest period possible. Empty traps were closed till next baiting and any accidental closures were 
recorded. Whilst handling any captures gloves were worn to avoid being bitten. Captured mammals 
were removed from the cages and the following measurements were collected from each specimen:  
•Weight                                                                •Hind leg length (HL)  
•Sex (M, F)                                                           •fore arm length (FA) 
•Age (A, YA, J)                                                    • Ear length (E) 
•Reproductive status                                             •Head body length (HB) 
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•Tail length (T) 
All measurements were taken from the left side of the animal (if otherwise it was recorded.) Bag weight 
was measured and subtracted from the overall weight to give just the animals weight. Then a mark was 
given in the form of a hairclip, different positions across the back represented a certain letter from A-G. 
In addition a pen mark was used on the underside to make identification of recaptures more accurate as 
previous scars for example can look like the hairclips given. 
On each grid used the habitat was assessed. Four randomly placed 5x5m quadrates were carried out 
recording the following: 
•Plant species richness at 3 levels- Overstory, understory, ground. 
•Top 5 dominant species and percentage cover for each level was recorded and samples taken. 
•Deadwood coverage (%) at ground level  
•Number of trees diameter <10cm and >10cm and their circumferences were taken. 
Understory qualifies, as anything less than 1.5m in height, there is clear stratification on the grids. 
Further habitat assessment was microhabitat data, which was collected from each trap site on each of the 
9 grids set up. The following was recorded: 
% Litter cover           Depth of litter at 4 equal distanced points from trap station 
Number of live herb stems, woody stems and climbers. 
%Canopy cover 
All taken from within a circle of 0.8m radiuses, around trap. 
Distance to 4 nearest trees with a diameter of <10cm  
Distance to 4 nearest trees with a diameter of >10cm, circumference of each measured. 
(Maximum distance was 3.5 m) 
Sites studied: 

Site GPS co-ordinates Altitude Accuracy 
Broadleaf 
2 

N15°+30.102' 
HO88°+12.742' 1659m 17m (taken 60m from A1, bearing:215°) 

Broadleaf 
3 

N15°+29.775' 
HO88°+15.555' 1726m 54m (taken 4m from A1, bearing:120°) 

Broadleaf 
4 

N15°+29.830' 
HO88°+12.854' 1630m 17m (taken 12m from A1, bearing:330°) 

Broadleaf 
5 N15°+29.780'HO88°+12.780' 1656m 18m (taken 12m from A1, bearing:210°) 
Broadleaf 
6 

N15°+29.800' 
HO88°+12.413 1658m 21m (taken 30m from A1 bearing: 270°) 

    
Conifer 2 N15°29.658' HO88°+12.661' 1716m 48m 

Conifer 3 
N15°+29.752' 
HO88°+12.648' 1726m 20m 

Conifer 4 N15°+29.710'HO88°+12.555' 1653m 
8m (taken 1m up in elevation from A1 +10m away bearing 
230°) 

Conifer 5 
N15°+29.564' 
HO88°+12.956' 1653m 8m 

 
Results 
The main small mammal species that were captured throughout the study period were Mexican deer 
mice (peromyscus mexicanus), Spiny pocket mice (heteromys demarestianus), and Alston’s singing 
mice (scotinomys teguina).Other species captured included slender harvest mice (reithrodontomys 
gracilis) and some species that are yet to be identified include a grey Harvest mouse, a smaller grey 
mexican deer mouse like species. Also trapped was a Robinson’s mouse opossum (marmosa robinsoni) 
this is the first record found in mainland Honduras. The average capture success in the broadleaf grid 
sites was 20.5% compared to a much lower capture success of 12.0% on the conifer gird sites. 
Population density estimates for the conifer sites showed:  
●Spiny pocket mice-7 per hectare                 ●Mexican deer mice- 7 per hectare 
●Alston’s singing mice -43 per hectare 
And for the broadleaf sites showed: 
●Spiny pocket mice-78 per hectare               ● Mexican deer mice- 11 per hectare 
●Alston’s singing mice-16 per hectare 
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 The mean body weight varied between the two study sites. Broadleaf areas showed a mean weight of 
55.7g compared to conifer areas showing a mean weight of 20.9g. 
Analysis of the Vegetation and microhabitat data will be carried out using Principle Component analysis 
(PCA) once the identification of all dominant species has been completed. 
Discussion 
The data collected shows a significant difference between the dominant species present in the two types 
of forest. The broadleaf areas are dominated by the forest spiny pocket mouse whereas the conifer 
forests were dominated by the Alston’s singing mouse. A Chi squared test was performed and it showed 
that there was a significant difference between the small mammal communities between the broadleaf 
and conifer sites. (Chi squared=45.03 d.f=2 p<0.001). 
A Independent t-test was used to examine the mean weights across the two sites. The results showed that 
there was a significant difference between the different habitats (t=9.9 d.f=141 P<0.001) The broadleaf 
accommodated the larger species with a mean weight of 55.7g whereas the conifer grids showed the 
presence of smaller small mammal species with a mean weight of 20.9g. 
For population densities a Jolly Seber test will be carried out and the vegetation data will be examined 
using principle component analysis (PCA) once all the species identification has been completed. 
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Site GPS co-ordinates Altitude Accuracy 
Broadleaf 2 N15°+30.102' HO88°+12.742' 1659m 17m (taken 60m from A1, bearing:215°) 
Broadleaf 3 N15°+29.775' HO88°+15.555' 1726m 54m (taken 4m from A1, bearing:120°) 
Broadleaf 4 N15°+29.830' HO88°+12.854' 1630m 17m (taken 12m from A1, bearing:330°) 
Broadleaf 5 N15°+29.780'HO88°+12.780' 1656m 18m (taken 12m from A1, bearing:210°) 
Broadleaf 6 N15°+29.800' HO88°+12.413 1658m 21m (taken 30m from A1 bearing: 270°) 
    
Conifer 2 N15°29.658' HO88°+12.661' 1716m 48m 
Conifer 3 N15°+29.752' HO88°+12.648' 1726m 20m 

Conifer 4 N15°+29.710'HO88°+12.555' 1653m 
8m (taken 1m up in elevation from A1 +10m away bearing 
230°) 

Conifer 5 N15°+29.564' HO88°+12.956' 1653m 8m 
 
 
Introduction: 
Cusuco National Park is situated in the Merendon Mountain range in North West Honduras. The park 
comprises an area of 23,440 hectares including a buffer zone and a central core zone. The park has two 
main types of forest within the core zone, these being broadleaf and conifer forest as well as areas of 
dwarf forest at higher altitudes. 
 
Along with many other areas of Central America few studies have been carried out in Honduras leading 
to the region being described as a ‘crucial; sampling gap’ (Voss and Emmons 1996). More specifically 
only two studies have been carried in the Cusuco National Park. These two reports, one by The Nature 
Conservancy and the other by Dr. Rachel Freer for Operation Wallacea, show a marked discrepancy in 
the mammalian fauna found in the park. 
 
The need for further study to gain greater knowledge for the conservation of the individual species and 
the park as a whole is clear. Such studies are of importance as they aid with the prioritization of 
conservation areas. 
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Small mammal species are a good study base as they fulfill a key role in the ecosystem of an area acting 
as predators of invertebrates and dispersers of seeds as well as being prey to larger mammals, birds and 
reptiles. 
 
Research Question: 
‘Is there a difference in the composition of small mammal populations in terms of diversity and 
abundance between broadleaf and conifer forest?’ 
 
Aim 1: 
To compare the species comprising the small mammal populations on the forest floor in two forest 
types. 
Objective: 
To use live trapping methods to describe the composition by species of small mammal communities 
within broadleaf and conifer habitats. 
 
Aim 2: 
To estimate population densities for each of the most common species within each of the two habitat 
types. 
Objective: 
To use mark-recapture as a method of estimating population density for each major species within 
broadleaf and conifer forest. 
 
Method: 
Two grids were set up each week, the first in an area of homologous broadleaf forest, the second in an 
area of homologous conifer forest. These sites were found by active searches rather than random 
sampling because of the difficulty in finding suitable areas for the grids. The two habitats are naturally 
very ‘patchy’ in distribution. For our purposes it was necessary to use only areas of homogeneous forest 
large enough to contain an entire sampling grid, plus a 10m wide buffer zone around its perimeter. The 
grids were each set out in a North-South, East-West orientation to accommodate 49 traps in 7 x 7 grid. 
These traps were spaced at regular 7m intervals resulting in a grid of size 42m x 42m. 
 
The 7m intervals were chosen after a trial period. During this trial period traps were spaced at 10m 
intervals, however, across three nights these grids produced capture rates averaging 60%, Sutherland 
(1996) states that for such cases the traps must be grouped more densely to reduce trap competition. A 
7m interval was therefore chosen as this gives a grid area approximately half of that of a 10m spaced 
grid. 
 
Trap positions were marked and matched to a cage reference to allow relocation of each capture. Traps 
were then set out within a metre radius of the trap position in a flat suitable area. A roof for each station 
was constructed over the trap to prevent closures by rain and to provide shelter for any captures from 
rain and sun. 
 
The traps were carpeted with a representative sample of the surrounding area to disguise the trap 
entrance. The traps were then baited with Granola and set in the late afternoon for five nights. 
 
Traps were checked early the following morning, when those remaining open were closed to prevent 
capture of birds during the day. As small mammals are primarily nocturnal this would have a minimal 
affect on the results (Reid 1997). Any captures were brought to processing point where they were 
transferred to a plastic bag and then handled to collect the following data: 
 
• Trap Station     ●     Head-Body Length 
• Species      ●     Tail Length 
• Weight      ●     Hind Leg Length 
• Sex      ●     Foreleg Length 
• Age      ●     Ear Length 
• Reproductive Status 
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Additionally the number of closures without captures were recorded in order to allow these ‘false 
closures’ to be removed from statistical analyses to be performed later. 
 
The processed animals were then returned to the trap stations and released. 
 
Quadrats: 
 
In order to gain a representative idea of the flora of each grid four randomly selected 5m x 5m quadrats 
were assessed. These involved the collection of the following data in accordance with Cameron (1997). 
 
• Canopy / understorey / ground level percentage coverage 
• Percentage of dominant species at each of the three layers 
• Number of trees less than 10cm in diameter 
• Number of trees greater than 10cm in diameter and their circumferences 
• Percentage of dead wood cover 
 
Microhabitats: 
While the quadrates give an impression of the grid as a whole small mammals have been shown to be 
more directly influenced by the immediate environment. Therefore, microhabitat data was recorded at 
each trap station. Again Cameron (1997) was used as the basis for the variables recorded. 
 
• Percentage canopy cover 
• Percentage litter cover 
• Litter depths at four random equally spaced points within a 0.8m radius of the trap 
• Number of herbaceous / woody / climbing plants within 0.8m radius 
• Distance to 4 nearest trees less than 10cm in diameter and their circumferences 
• Distance to 4 nearest trees greater than 10cm in diameter and their circumferences 
 
 
Results: 
The four main species caught were: 
 
Forest Spiny Pocket Mouse Heteromys desmarestians 
Alston’s Singing Mouse Scotinomyus teguina 
Mexican Deer Mouse  Peromyscus mexicanus 
Slender Harvest Mouse Reithrodontomys gracilis 
 
There were also three captures of as yet unidentified species which may represent range extensions or 
new species to science. These include a grey species similar to the slender harvest mouse, a smaller grey 
species resembling a deer mouse and a large grey rat. Additionally a Robinson’s mouse opossum was 
caught on two occasions on one of the conifer grids. This is the first record of the species in mainland 
Honduras representing a range extension at the eastern boundary of this species’ range (Reid 1997). 
 
The trap success rates differed between the broadleaf and conifer habitats being 20.5% in the broadleaf 
and 12.0% in the conifer. The average weights of small mammals trapped within the two habitat types 
also differed with an average of 55.7g in the broadleaf and 20.9g in the conifer. 
 
Initial analysis shows the population density of Spiny pocket mice, Heteromys desmarestians, to be 
approximately 78 per hectare in broadleaf areas compared to only 7 per hectare in conifer. In contrast 
Alston’s Singing Mice, Scotinomyus teguina,  are found at a density of approximately 43 per hectare in 
conifer while in broadleaf are found at a lower density of 16 per hectare. The Mexican Deer Mice, 
Peromyscus mexicanus, is found at approximately the same density in both the broadleaf and conifer 
with densities of 11 per hectare and 9 per hectare respectively. The Slender Harvest Mouse is only found 
in the conifer habitat at a density of approximately 26 per hectare. 
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Further analysis of population density will be performed using the Jolly-Seber method for open 
populations. 
 
Analysis of the vegetation will be carried out using PCA (Principle Component Analysis) once 
identification of the major species has been completed. 
 
Discussion: 
The results show that the dominant species differ between the conifer and broadleaf forest. The 
broadleaf habitat is dominated by the Forest Spiny Pocket Mouse, Heteromys desmarestians, while the 
conifer is dominated by Alston’s Singing Mouse, Scotinomys teguina. 
 
A chi-squared test was performed and showed there to be a significant difference between the small 
mammal populations in the two habitats. 
Chi-squared = 45.03,   d.f. = 2, p<0.001 

spp * hab Crosstabulation

55 5 60
38.9 21.1 60.0
16.1 -16.1

11 30 41
26.6 14.4 41.0

-15.6 15.6
8 5 13

8.4 4.6 13.0
-.4 .4
74 40 114

74.0 40.0 114.0

Count
Expected Count
Residual
Count
Expected Count
Residual
Count
Expected Count
Residual
Count
Expected Count

1.00

2.00

3.00

spp

Total

1.00 2.00
hab

Total

 
 

Spp 1 = Spiny Pocket Mouse    Hab 1 = Broadleaf 
Spp 2 = Alston’s Singing Mouse   Hab 2 = Conifer 
Spp 3 = Mexican Deer Mouse 
 

This difference in the dominant species of the two habitat types also reflects the trend for the species 
found in broadleaf to be heavier than those in the conifer grids. An independent sample t-test has shown 
this to be a significant difference between the two habitat types. 

t-Test = 9.9,  d.f =141, p<0.001 
 

Group Statistics

84 55.6964 20.90469 2.28089
59 21.2627 19.91585 2.59282

habitat
1.00
2.00

weight
N Mean Std. Deviation

Std. Error
Mean
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Independent Samples Test

.548 .461 9.887 141 .000 34.43372 3.48285 27.54836 41.31907

9.971 128.660 .000 34.43372 3.45329 27.60114 41.26630

Equal variances
assumed
Equal variances
not assumed

weight
F Sig.

Levene's Test for
Equality of Variances

t df Sig. (2-tailed)
Mean

Difference
Std. Error
Difference Lower Upper

95% Confidence
Interval of the

Difference

t-test for Equality of Means
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Introduction 
The Cusuco National Park is situated within the Merendon mountain range of North-western Honduras. 
The National Park has a total area of 23,440 hectares, 7,690 hectares within the core zone and a buffer 
zone of 15,750 hectares. The park encompasses a wide variety of habitats within the Neotropical 
rainforest. The cloud forest includes areas of broadleaf and coniferous forest areas.  
 
Honduras, in common with several other Central American countries has been highlighted as lacking 
‘complete inventories of small mammal species’ (Reid, 1995). Small mammal abundance is especially 
poorly understood. Honduras has been described as a ‘crucial sampling gap’ (Voss and Emmons, 1996), 
especially with regards to native mammal populations. The little work that has been done in the Cusuco 
National Park has included the initial stages of a species presence list. Work took place in 1996 by the 
Nature Conservancy and 2003 by Rachel Freer, a scientist researching for the conservation organisation 
Operation Wallacea. 
 
In recent years rainforest areas within Honduras have been significantly reduced due to the devastating 
effects of Hurricane Mitch in 1998 and deforestation of native habitat to make way for various 
plantations to support local people. The destruction of native habitat changes the habitat within which 
forest specialist small mammals occupy, possibly making it harder for the species to thrive. Selected 
species may make use of this opportunity and thrive in such areas. This then changes the composition of 
the small mammal population present. With decreased habitat, competition will increase between 
species and individuals.  
 
To understand the effect habitat destruction has on small mammal populations, sampling methods must 
be carried out within areas of disturbed and undisturbed forest. The changes in species between an area 
of undisturbed forest and an area of disturbed can indicate the effect of habitat destruction. When data 
has been collected, there can be a better understanding of the area. ‘Basic inventories are essential for 
assessing conservation priorities’ (Reid, 1995). This data can allow improved management in 
monitoring species in the future to prevent a decline in the diversity of species within the Cusuco 
National Park. 
 
Aim 1  
To define the level of disturbance at two chosen sites within the Cusuco National Park. 
 
Objectives: 
Choose two sites of known history, one of which is disturbed and one undisturbed. 
The disturbed sites to be chosen within shade coffee plantations. 
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The undisturbed being relatively undisturbed primary forest. 
Within each site, a range of grids chosen randomly to perform replicate samples. 
Within each grid, four randomly chosen quadrats can be used to obtain information on habitat structure. 
 
Aim 2 
To obtain data of the relative diversity of small mammal species within each site.  
 
Aim 3 
To obtain data of the relative abundance of small mammal species within each site. 
 
Objectives 
Measure a grids able to capture a representative sample of the small mammal populations present within 
the area using live cage traps. 
Collect morphological data to compare the demographics of species populations at each site.  
Fur clips to be given for future recognition. 
Mark and recapture methods used to calculate population densities. 
Statistical tests can be used such as chi-squared to see if there is a statistical difference between 
abundance and species diversity at the different sites. 
 
Methodology 
To compare areas of forest I surveyed the area around Guanales camp as it is relatively undisturbed, 
several kilometers from a village or road and within the core zone. For the area of disturbed forest, I 
surveyed within the village of Buenos Aires, 4 km from Base Camp, within the buffer zone, and 
matched for altitude with Guanales. My survey areas were within shade coffee plantations. 
 
There were four different sites chosen within both forest types, each within 30 minutes distance of the 
camp or village. The camp and village are both located at similar altitudes. The exact location was 
measured using GPS at the same point of each grid. 
 
Grids were set up within the selected area. The grid measured 42m × 42m, the square shape reduces the 
edge effect (Sutherland, 1996). Trap stations were measured 7m apart and biodegradable flagging tape 
attached to the nearest tree. Each station was lettered for location and reference, letters A to G, and 1 to 7. 
 
Preliminary work showed that an interval between traps of 20m gave a trap success rate of 40-70%. A 
capture rate in excess of 60% shows there is excessive trap competition (Sutherland, 1996), therefore a 
reviewed distance interval of 7m was chosen. 
 
Within 1m of each trap station, a live trap was placed on a flat area. A shelter was erected to prevent the 
trap being triggered accidentally. Traps were baited before dusk using granola. A grid was used for five 
consecutive heights, checked every morning, closures noted and empty traps closed to prevent 
accidental closures. 
 
Captured animals were placed in a plastic bag to be weighed using 100g or 300g Pesola scales. Animals 
were removed with gloves to reduce the risk of bites. Measurements were taken of the following limbs 
using callipers or a ruler. The animal’s fur was clipped in unique positions lettered A to I at points across 
the back. This was used for the recognition of subsequent recaptures. Captured individuals were then 
released at their location of capture. 
Species 
Tail length (cm) 
Body weight (g) 
Head-body length (cm) 
Left leg (cm) 
Left arm (cm) 
Left ear (cm) 
Sex 
Age (juvenile/young adult/adult) 
Sexual status 

Date 
Weather  
Moon phase 
Trap location 
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The GPS location was recorded at trap station A1. At each grid, four random 5m2 quadrats were chosen 
to establish habitat type and structure. The following points were recorded: 
The three most dominant plant species at ground level, understory and overstory to be identified by a 
botanist. 
The relative percentage coverage of each species. 
The total percentage coverage at each level. 
The number of trees <5cm diameter (measured at breast height). 
The number of trees >5cm diameter (measured at breast height), plus the mean circumference. 
Percentage dead wood cover. 
Percentage leaf cover. 
 
Results 
There was a total of 1764 trap nights. The closed traps must be deducted from this as they are 
unavailable to animals. This gave a capture rate of 14% at Guanales and 1.3% at Buenos Aires. Female 
animals outnumbered males.  
 
78 individuals of four small mammal species were captured in Guanales: 49 forest spiny pocket mouse; 
19 Mexican deer mouse; 9 Alston’s singing mouse and 3 Alfaro’s rice rat. 17 individuals were 
recaptured once, four twice, and three individuals were captured a total of three times each. 
 
Only two small mammal species were captured at the Buenos Aires site: Salvin’s spiny pocket mouse (7) 
and one roof rat. One Salvin’s spiny pocket mouse was recaptured once. There were also three common 
opossum captures. This is a highly opportunistic species, and one that was not recorded at Guanales. 
 
The difference in habitat can be seen by a greater percentage of deadwood, leaf litter, canopy cover and 
species diversity at Guanales. Coffee plants dominated the understory level and a higher ground cover in 
Buenos Aires. 
 
The forest spiny pocket mouse dominated the captures in Guanales, with three other species present. In 
Buenos Aires, only the Salvin’s spiny pocket mouse was trapped with any regularity. There was therefore 
a clear difference between both the abundance and diversity of small mammal species identified at the two 
sites. A Chi-squared test will be applied to illustrate the extent of this difference. 
 
I will perform a Jolly-Seber test to estimate population sizes using capture and recapture data. 
 
It is important to note that in Buenos Aires a number of the traps had bait removed by ants, making these 
traps unavailable to small mammals. These numbers were not recorded as closures, but will have reduced 
the number of possible captures. 
 
On one grid there was also a high closure rate due to the movement of traps by household animals. 
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Date Grid Name Co-ordinates 
26/7/04-30/7/04 Guanales 1 N15.48900°-W088.23662° 

Elevation 1196m 
 Guanales 2 169367637 1712952 UTM 

Elevation 1349m 
2/8/04-6/8/04 Buenos Aires 1 16P0373683 1714221UTM 

Elevation 1932m 
 Buenos Aires 2 16P0373189 1713989 UTM 

Elevation 1952m 
9/8/04-13/8/04 Guanales 3 N15.48893°-W088.23733° 

Elevation 1201m 
 Guanales 4 16P0367768 1713110 UTM 

Elevation 2341m 
16/8/04-20/8/04 Buenos Aires 3 16P0373696 1713768 UTM 

Elevation 2002m 
 Buenos Aires 4 16P0373477 1714215 UTM 

Elevation 1954m 
 
 
Introduction 
Honduras is a country of great biological diversity, with a wide range of habitats. It has been noted that 
Honduras and several other Central American countries are ‘lacking complete inventories of mammal 
species’ (Reid, 1995) and small mammal abundance is especially poorly understood. There is therefore a 
need for such data. Small mammals are good to study when little is known about an area because they 
are easy to trap, they are prey for raptors, snakes and other predators and are also seed dispersers and 
pollinators for flowering plants. Small mammals are thus a good indicator of the overall condition of an 
ecosystem. I have studied areas of disturbed and undisturbed forest. My ‘disturbed’ areas are coffee 
plantations in the buffer zone of the Cusuco National Park, my ‘undisturbed’ areas are primary forest in 
the Cusuco core zone. 
Research question:- Does the diversity and abundance of small mammal species differ between areas of 
undisturbed and disturbed forest in Cusuco National Park? 
 
Aim 1. To define the level of disturbance at two chosen sites within Cusuco National Park. 
Aim 2. To obtain data of the relative diversity of small mammal species within each site. 
Aim 3. To obtain data of the relative abundance of small mammal species within each site. 
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Objectives 
To do vegetation quadrats to quantify the vegetation at both areas and to estimate the small mammal 
population densities and diversity by means of a mark-recapture method using live traps arranged in a 
regular grid. Unique hair clips were employed to permit recognition of recaptures. 
 
Methodology 
Eight grids were set up, four in Buenos Aires and four in Guanales. Buenos Aires grids were within 
coffee plantations, therefore were disturbed forest, and Guanales grids were in areas of primary 
(undisturbed) forest. 
 
Habitat data was recorded for each grid to quantify the vegetation. Four 5×5m2 quadrats were randomly 
positioned on each grid and the following details were recorded: 
Dominant species and percentage of their coverage at three different levels – overstory, understory and 
ground level. 
Vegetation density as a percentage score at the three levels. 
Number of small trees (<5cm diameter) 
Number of large trees (>5cm diameter), plus the mean circumference. 
Percentage of deadwood coverage at ground level. 
Percentage of leaf litter coverage at ground level. 
 
A live-trapping system was used as recommended in Laurance (1992). 49 traps were placed in a 
trapping grid of 7 × 7 traps. Preliminary work was done with a 10m spacing. The first week of study 
gave an average capture rate of 60%. Such a high trap occupancy rate implies that trap competition is 
taking place. A reduced spacing interval of 7m was therefore employed to increase trap density. Each 
trap was measured out and marked with flagging tap labelled A1, A2 to G7. 
 
To prevent rain closures of traps a shelter was made for each trap from four sticks connected by string 
with a hardboard top. Traps were placed on flat ground within a 1m radius of the flagging tape markers. 
Traps were baited each evening with granola cereal and set. They were checked in the morning for 
captures. Traps were closed during the day because most small mammals are largely nocturnal. This 
procedure also avoids capture of non-target species. Captured mammals were handled with gloves and 
the following data were recorded: 
 
Date 
Site 
Trap location 
Weather conditions of previous night 
Moon phase of previous night 
Species 
Body weight (g) 
Sex 

Age 
Reproductive status 
Head-body length (cm) 
Tail length (cm) 
Left rear foot length (cm) 
Left arm length (cm) 
Left ear length (cm) 

 
A unique hair clip was also given to each individual to allow recognition of recaptured animals. 
 
Marked animals were released from their site of capture. Data recorded for each capture is similar to that 
in Kelt et al. (1994). 
 
Results 
Mean trap success rates were 14% at Guanales compared to 1.3% in Buenos Aires. Closed, empty traps 
were considered unavailable to animals and are therefore removed from these calculations.  
 
Four main species were caught at Guanales (the undisturbed site): forest spiny pocket mouse; Mexican 
deer mouse; Alston’s singing mouse and Alfaro’s rice rat. Two species were caught at Buenos Aires: 
Salvin’s spiny pocket mouse and a single roof rat. Three common opossums were also caught here but they 
are not classed as small mammals. Using total numbers of captures, the density of the species is as follows: 
 
Forest spiny pocket mouse 47 per hectare 
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Mexican deer mouse 19 per hectare 
Alston’s singing mouse 9 per hectare 
Alfaro’s rice rat 3 per hectare 
Salvin’s spiny pocket mouse 7 per hectare 
Roof rat 1 per hectare 
 
The disturbed habitat had fewer plant species, less canopy cover 24% as opposed to 73% in Guanales, less 
leaf litter 39% as opposed to 70% in Guanales, and a lower average dead wood coverage, 4% instead of 
21% in Guanales. 
 
Discussion 
The results show that there was a greater abundance of small mammals found at the undisturbed site, 78, 
whereas 8 were caught in the disturbed site. Forest spiny pocket mice were the most common species 
captured in the undisturbed site, whereas Salvin’s spiny pocket mice were the most common species 
caught in the disturbed site. The undisturbed site also had a greater species diversity (four different 
species), whereas there were only two different species identified in the disturbed site. The results 
clearly show a significant difference in both diversity and abundance of small mammals between the 
two locations. To verify this, a Chi-squared test will be applied. The Jolly-Seber stochastic method will 
be used on the mark-recapture data to estimate population sizes. Jolly-Seber is ideal for use on an open 
population.  
 
It is important to note that in the disturbed habitat that domestic animals sometimes interfered with traps 
causing closures. Ants were also a problem in the disturbed location, and often removed a significant 
proportion of the bait. This may have affected the capture ratios here. 
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The social and economic structure of the village communities in Cusuco’s buffer zone 

1. The Implications of Ecotourism for Developing Countries: The Case of El Cusuco National Park, 
Honduras 

Daniela Haase, The University of Manchester 
 
Supervisor: Denise Humphreys Bebbington 
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Rationale 
Ecotourism seems to have as many shades and faces as it has definitions.  The Ecotourism Society 
(1991) comprehensively defines ecotourism as  
 

purposeful travel to natural areas to understand the culture and natural history of the 
environment, taking care not to alter the integrity of the ecosystem while producing 
economic opportunities that make the conservation of natural resources beneficial to local 
people.  (The Ecotourism Society, 1991:75)    

 
Ideally, ecotourism, which is considered as the fasted-growing sector in the tourism industry 
(Scheyvens, 1999:245), is to be manageable under a simpler infrastructure and with smaller 
investments, hence increasing the multiplier effect for the local communities and reducing leakages. 
(Cater, 1994:71; Honey, 1999:88; Duffy, 2002:51)  Consequently, ecotourism seemed to embody a 
beacon of hope which could lead Third World countries out of their poverty whilst paying tribute to 
environmental conservation.  It was envisaged as a promising, alternative vehicle for development by 
many NGOs, aid and lending agencies, governments and private businesses in the North and the South.  
As a result, ecotourism soon made its way into governmental action plans, resolutions and long-term 
development strategies (IDB, 2003; Duffy, 2002:2) and was employed by many Third World countries 
from the mid- to late 1980s onwards. (Honey, 1999:17)  The World Wide Fund for Nature (WWF), for 
instance, lists ecotourism as one of the solutions applicable to the problems of deforestation and habitat 
destruction in Latin America (WWF, 2004), and by so-doing it is in impressive company of institutions 
such as the IUCN (Orlando et al., 2002), the United Nations Environment Programme (UNEP, 2003), 
the Inter-American Development Bank and Conservation International (CI, 2003), just to name a few.   
 
Recently mainland Caribbean destinations started to market their ecotourism potential more 
aggressively. (Weaver, 1994:169)  By the same token, the Honduran government and private sector 
have taken up conservation work and improved the country’s infrastructure in order to increase its 
attractiveness for ecotourists. (Gollin, 2001:43)  Now, the Honduras Institute of Tourism (IHT) even 
regards tourism as representing a major motor for the country’s economic development. (IHT, 2004)  
An extensive network of national parks, which mostly have been created through a government decree 
in 1987, throughout the country shall now promote ecotourism and aid conservation. 
 
One of these national parks, the Parque Nacional Cusuco (PANACU), a cloud forest in the Merendón 
Mountain Range, Honduras, has been analysed in this study.  Hitherto, PANACU and the surrounding 
region have not been subject to such a study and ecotourism is still in its infancy in that area.  This 
research attempts not only to fill an information gap but also to raise the awareness of local 
communities, authorities and tour operators towards a sensitive ecotourism development.  The specific 
aim of this study is to answer the question whether ecotourism in PANACU represents a viable 
development strategy for the region whilst aiding environmental conservation and promoting 
community empowerment and betterment.   
 
Methodology 
The present research was conducted in the core and buffer zone of the Cusuco National Park 
(PANACU) in Honduras.  Data were primarily drawn from Buenos Aires (BA), a small agricultural 
community in the buffer zone of the park, and compared to sample data obtained from the neighbouring 
communities Naranjito and Guadalupe de Bañaderos.  The latter communities are slightly smaller than 
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BA, but are comparable to BA in that they also generate their main income through agriculture – in the 
past predominantly through coffee, but the recent drop in coffee prices encouraged a shift to tomatoes, 
maize and beans in the entire region.  The study investigated the current involvement of the 
communities in (eco)tourism, the distribution of benefits generated through tourism, general 
environmental awareness and the perception of the local people towards the desirability of ecotourism 
development in the region.  Moreover, the viability of a community-based ecotourism approach, which 
assumes local tourism management, has been explored.  That way, important indicators on which 
judgement about the sustainability of tourism development in PANACU and its justification as an 
ecotourism project could be obtained.  Additionally, attempts were made to investigate the demand for 
visits to PANACU by surveying research and ecotourists to the park. 
 
The study design followed a mixed-methods approach embracing qualitative and quantitative methods.  
Semi-structured and open-ended informal interviews and direct observation were the key qualitative 
methods used and were based upon random sampling in order to reduce the bias involved in the 
selection of interviewees and to obtain data from a wide cross-segment of the communities.  
Quantitative data were collected through researcher-administered survey, but were limited to the 
analysis of the background and motivational aspects of Operation Wallacea research ecotourists visiting 
PANACU.  The quantitative data gathered lead themselves into a factor analysis, which will be 
evaluated with the help of SPSS. 
 
The initial intention of conducting a contingent valuation study to determine the willingness to pay for a 
visit to PANACU, however, had to be relinquished due to the limited time available and the low visitor 
rate.  Thus, whenever tourists were encountered in or on their way to PANACU, they were interviewed 
in order to inquire about their background, motivation, expectations and impression of the park.   
Additionally, open-ended interviews were conducted among representatives of the Honduran Forestry 
Development Corporation (COHDEFOR) that is in charge of all protected areas in the country, affiliated 
organisations involved in the park management, various tour operators based in San Pedro Sula (SPS) 
and the Municipal Institute for Tourism (IMT) in order to enable the generation of a more or less holistic 
picture of tourism development in PANACU and in particular to analyse the potential of the area for 
future ecotourism projects.   
 
Finally, the findings were contrasted with ecotourism projects in the Pico Bonito National Park (PBNP), 
a comparable mountainous primary forest, near La Ceiba, Atlántida.   As the development of ecotourism 
in and around PBNP seems to be further advanced than in PANACU, it represents an interesting 
comparison.  Information on PBNP was mainly drawn from open-ended interviews of representatives of 
the organisations managing the park, affiliated environmental NGOs, a tour operator, other researchers 
and various tourists. 
 
In general, three important aspects constrained the study – the limited time of six weeks during which all 
field research was carried out, difficulties in logistics and transportation, and language barriers.  Due to 
the time constraint the samples had to be kept relatively small, which necessitates increased caution 
when extrapolating the results or making conclusions.  Moreover, it clearly would have been beneficial 
to live in the local communities for a longer period of time in order to better get to know the people and 
their mentality (and thus gaining their trust) before interviewing them.  Sometimes, a slight reluctance of 
the interviewees to answer questions, particularly in the poorer households, could be observed.  
Additionally, it seemed that some of the interviewees replied with what they believed the interviewer 
wanted to hear rather than stating their honest opinion.  By the same token, the language barrier 
increased the danger of introducing bias into the analysis or of simply distorting some of the 
information.  Although able and trustworthy interpreters had been employed, information was filtered 
through an additional person with different personal experiences, perceptions and associations with 
respect to the encoded lingual data.  As the road to PANACU and BA can only be used by 4-wheel 
drives, transportation to Cofradria or SPS was infrequent and difficult.  This considerably limited the 
number of times, tour operators, the IMT, and organisations involved in the management of PANACU 
could be visited and interviewed and furthermore, constrained the options of personally talking to a 
wider range of relevant actors and institutions and made it impossible to speak to tourists visiting 
Honduras, but not PANACU. 
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Preliminary Results and Discussion 
This study showed that PANACU does indeed possess great potential with respect to ecotourism 
development.  Situated three hours outside the commercial capital of the country, San Pedro Sula, the 
park is located relatively central and comparatively close to other tourist attractions such as the Copan 
ruins. Furthermore, PANACU’s pristine cloud forest environment with a unique biodiversity and the 
well-maintained system of trails can represent an attraction for nature lovers, ornithologists, avid hikers 
and for those who come for relaxation or simply to enjoy the environment.  Basic facilities on site 
including a visitor centre with information about the history of the park and some biological and 
geographical data, ecological sanitary facilities and a campground provide the essentials for staying 
overnight.  Moreover, it needs to be noted that the local communities in the buffer zone, particularly BA 
which possesses a competitive advantage due to the ideal location on the junction of the road from 
Cofradria to PANACU and the one from SPS to PANACU, are eager to develop the area for tourists.  
As the interviews with locals showed, all of them enjoy having tourists in their communities, are keen to 
talk to them and would like to have more tourists visiting their communities and the park.  Especially in 
BA, motivation and initiative to develop the area for tourism seem to exist among the population – an 
eco-lodge is currently being built on the outskirts of the community overlooking the Merendón 
Mountain Range. Funding is primarily being provided through DIMA/Fundación Vida and the project is 
overseen by the president of the Patronato (i.e. the community), Carlos Alvarenga.   
 
Clearly, with respect to community involvement and empowerment promising first steps are being 
taken, but nevertheless it needs to be acknowledged that there are still some problems and weaknesses 
that have to be surmounted. 
 
First and foremost, the awareness levels of the community with respect to the concept, implications and 
the consequences of ecotourism, possible negative impacts of tourism, requirements and expectations of 
tourists and environmental conservation need to be raised.  Hitherto, the majority of the locals do not 
seem to recognise any limitations regarding the number of tourists the community could accommodate 
nor do they see the consequences and costs related to dealing with tourists.  Generally, there appears to 
be a great need for education and initial supervision and guidance.  Moreover, distributional questions 
arise should ecotourism be further developed in the region.  So far, only some families in BA seem to 
benefit from tourism – among them the owners of the only restaurant in the community and those 
working as guides or providing accommodation.  In order to guarantee the development of a sustainable 
ecotourism, it has to be ensured that a wider segment of the community benefits and that the benefits 
also reach its poorer end. 
 
Another issue impeding ecotourism development in the Cusuco region seems to be related to the lack of 
foresightedness particularly on the side of the Municipal Institute for Tourism (IMT).  The need to 
communicate and cooperate with other agencies and tour operators has not been adequately realised and 
instead of pooling resources and pulling on one side of the string, every party seems to pursue its own 
track.  The interviews with tour operators revealed that they indeed possess the knowledge and 
capacities to organise ecotours to the national park.  However, they are deterred firstly by the high costs 
(high entrance fees, complicated logistics) associated with such a tour, secondly by safety issues (lack of 
a protected park boundary, an official entrance with a gate, and too few guards) and thirdly by the 
disappointing cooperation with the IMT and the park management.  With the park management being 
recently handed over to the municipalities of SPS, Omoa and Quimistan, there might be a chance for a 
change in attitudes towards the necessity of cooperation among the stakeholders and towards an 
integration of tour operators.   
 
As it has been mentioned previously, the poor condition of the road to PANACU and the lack of 
electricity in the communities in the buffer zone of the park, further obstruct the realisation of the 
region’s potential regarding ecotourism development.   
 
As a result of the preliminary analysis of the study some fundamental recommendations can be derived: 
The infrastructure of the entire region needs to be improved and protected park boundaries should be 
created.  An official staffed park entrance would be useful to ensure that the tourists visiting the park 
have paid the fees and that nobody enters PANACU illegally.  Furthermore, the facilities in the core 
zone of the park should be improved in order to make it a tourist attraction which sets it apart from the 
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existing Honduran national parks.  In that context, a canopy walkway or zip-line as well as a few small 
cabins and lodges which fit into the environment and are ecologically sound might offer distinctive 
features which enhance tourism to the region. 
 
As community participation and empowerment are very important aspects of ecotourism, it has to be 
ensured that the communities possess the capability and expertise to manage small tourism-related 
business and to deal with the authorities, tour operators and tourists comfortably.  In the course of the 
research it has been revealed that one of the major setbacks inhibiting community empowerment is 
represented by the lack of education.  Thus, it appears to be necessary to provide seminars and training 
programmes for members of the community in order to prepare them for their work in the tourism 
industry.  Basic language courses in English would be useful as well.  Moreover, it appears to be 
advisable to offer initial support in marketing and management (e.g. for the eco-lodge) until sufficient 
expertise and confidence have been built up among the local population.  
 
In order to improve the cooperation among the various stakeholders, a third independent party or 
consultant should be involved.  Not being linked to any of the involved parties, an independent 
consulted is more likely to be respected by them and should act as a mediator between them.  It is 
recommendable to include the tour operators in the discussion of the future tourism development in 
PANACU as they are among those who could potentially sell it to tourists from all over the world.  
Besides it would be advisable to draw from their experience and expertise when further developing the 
facilities in and around the park. 
 
Additionally, PANACU should be marketed more actively and aggressively including presentations of 
the park at international tourism fairs and possibly inviting journalists and photographers from national 
and international travel and nature magazines and newspapers.  As it has been proven by one article 
published in a regional newspaper about the scientific research conducted by Operation Wallacea, which 
resulted in a huge increase of Honduran tourists visiting the park out of curiosity during the following 
week, such a publication is an effective marketing tool.  Moreover, small-scale investment and tourism 
development (e.g. coffee tourism) in the buffer zone should be encouraged.  As tourism development in 
and around the Pico Bonito National Park shows, the catchment area of a national park might 
considerably increase the numbers of tourists visiting the park.  Undeniably, the availability of various 
types of accommodation, kayaking, whitewater rafting and other adventure activities around the Pico 
Bonito National Park and La Ceiba, serves as an important tourist attraction as well. 
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2. The economic impacts of tourism on the local Garifuna communities in Cayos Cochinos and Buenos 
Aires in Cusuco national park.  

David Riddell-Carre, University of Nottingham, UK 
 
Aim: 

To study the economic impacts of tourism, including research and non research tourists, on the 
local communities. By determining how they earn their income, comparing these different types of 
earnings by their economic benefit. As well as providing an insight into what goods and services are 
provided by members of the local community and consequently which type of tourist activity is most 
economically important to the local community.  I will then attempt to ascertain the number of locals 
who benefit from each tourist to find out which site has the most effective eco tourism.  I believe this to 
be of great importance as the sites that I have selected are within the boundaries of national parks and so 
are experiencing restrictions.  I believe that these restrictions are hindering the local communities from 
generating income through traditional means, so it is important to ascertain how much the local 
communities are benefiting from tourism and whether these benefits will enable them to subsides or 
replace their traditional incomes. 
 
Objectives: 

1. To ascertain how the local communities generate income. 
2. To compare the financial benefits of tourism to traditional methods of earning such as fishing 

and farming. 
3. To ascertain the number of locals who receive economic benefits from tourism. 
4. To find out how many locals benefit per tourist that visit the area. 

 
Methodologies: 
I started my research in the bay islands.  Firstly I had to overcome the language barrier.  I believed it 
would be more beneficial to hire local translators, as they would also help me to integrate myself into 
the local community.  I hired a translator from East End and used him to help me interview people from 
both East End and Chachauate. 
 
Having created a questionnaire to gain quantitative data from the local population I then decided on a 
sampling strategy to administer the questionnaires.  Firstly. I mapped both the communities at East End 
and Chachauate noting down the position of each house and shop as well as the number of adults and 
children who had permanent residence there.  I also noted down the number of people currently 
inhabiting each of the houses as this seems to be very variable with lots of people moving between the 
island communities and the mainland.  I then numbered each of the households and using a random 
number I selected houses at random to survey.  Unfortunately this method proved futile due to the local 
life style in the area.  The local community were rarely in their houses unless the women were cooking 
and spent most of their time when they weren’t fishing socialising and relaxing in communal areas such 
as bars.  This meant that when I arrived at the houses to conduct my survey I often found the house 
empty.  To overcome this problem I decided that the only way I would be able to sample the population 
adequately would be to use an opportunistic sampling method.  This involved approaching anyone that 
could be found on the island and asking him or her my questionnaire.  This raised problems with the 
randomness of my sample but as I managed to sample over 90% of the people on East End and over 
70% of the people on Chachauate, I had a large enough population size for this to not be a problem. 
To try and stimulate some discussion about some of the more important issues in my investigation I also 
initiated a number of focus groups in the local populations.  These ranged from three to six people and 
with the help of my translator I found them a useful way to gather a more rounded opinion of the 
communities views on certain issues.   
 
As well as conducting questionnaires with the local population and also used semi-structured interviews 
with key members of the local communities.  This included the president of each community, the shop 
owners, anyone involved in tourism and the teacher of the local schools.  I also conducted interviews 
with the heads of Operation Wallacea and HCRF as well as other key members of these organisations.  I 
recorded each of these interviews on Dictaphone and then later transcribed them so that I would have an 
accurate account to refer to.  During these interviews I was also able to attain economic information on 
the spending of both Operation Wallacea and HCRF. 
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The final way that I attempted to gather information for my dissertation was my participant observation.  
This often involved such relaxing and spending time with the local community or eating lunch or dinner 
with them.  I not only gained invaluable information in this much more relaxed style of data gathering 
but I also believed it helped me facilitate my formal data collection.  The more time I spent in the 
community, especially in a non-formal setting, the community became much more willing to be 
questioned and interviewed.  I believed that building up this level of trust and familiarity with the local 
population was key to gathering accurate and reliable data.  To further encourage participation in my 
investigation I also offered a drink for each questionnaire that we had often over an informal chat after 
the questionnaire was completed.  I also attempted to raise some money that will be given to the local 
school to help buy new books from other operation Wallacea tourists so that the community would see 
some direct benefits of my presence among them.  Finally to ensure that an interviewee would be able to 
give reliable information without fear of reprimand I guaranteed unanimity of all information obtained 
so that they could be honest about their views on sensitive subjects. 
 
I then turned my attention to Buenos Aires that is assessed through Cofradia near San Pedro Sula.  To be 
able to compare the sites I needed to use the same techniques to make the different sites comparable.  
Due to the fact that Buenos Aires is much larger and spread over a much larger area I used PRA 
techniques to map the village.  This involved gathering a group ofn locals and asking them to map the 
village for me.  I then checked the maps accuracy by walking around the village on all the mapped 
paths.  The map proved to be fairly accurate although there were many small paths which remained 
unmarked.  I then continued by using the same techniques of questionnaires, semi-structured interviews 
and focus groups to gather the data required.  I was also able to obtain more accurate data on the 
economic inputs from the research tourism conducted by Operation Wallacea as there is no partner NGO 
and I found that the accounts were kept more accurately.  Due to the minimal impacts of other tourism in 
this area this gave me a good overview of the economic impact on the area.  I therefore used the 
questionnaires and interviews to gather the local communities opinions of tourism and their aspirations 
for the future of tourism in the area. 
 
Preliminary Results: 
Although I have not been able to start creating any of the ratios between tourist and locals that I would 
like to create I do have an initial impression of which sites are most beneficial for the communities. 
Starting in Cayos Cochinos my first site of interest was Cayos Mayor that had two sites.  The first site 
was East End that had no tourism apart from the times that a number of other colleagues and myself 
went there to conduct research.  We did purchase drinks and ate there twice so there were very minimal 
tourist impacts although there were also low tourist numbers.  On the other side of the island was 
plantation Beach Hotel that was run by an American owner and only employed 10 locals.  There was a 
steady but small flow of tourist through the hotel which charged high prices but very little of this money 
makes it’s way back into the local community.  This site therefore proved to be one of the worst sites 
compared to the amount of money that the tourists were spending in the site.  Chachauate experienced 
pack packer tourism with a steady flow entering the village.  The tourist only tended to stay in the only 
available hotel so that person received the majority of the benefits.  The tourists did spend money in a 
number of places on the island such as a variety of shops and often ate in different peoples houses or 
even rented guides to take them out to show them the rest of the area in boats.  I therefore expect this 
site to have one of the best ratios.  Cayos Menor is the main centre of research tourism in the area.  It is 
very insular and has very little effect on the surrounding communities.  There are only a handful of 
Honduran employees who live on the island and are paid wages and so very few locals benefit from the 
large number of research tourists.  This site cannot be taken at face value though as much of the money 
generated by this tourism is being used for environmental protection and a number of community 
schemes.  This would suggest that there are many indirect beneficial effects from this site although the 
local community believed that they were seeing very few of these benefits.  This could be because much 
of the money generated by this site are currently being invested in the infrastructure of the area so 
further research is needed when the infrastructure has been completed. 
 
My final site was Buenos Aires that I believe to be the most economically beneficial site.  This is due to 
the high amount of community involvement including the use of guides, horses, local purchasing of 
food, selling of coffee, washing clothes and local accommodation.  This has allowed a large number of 
local people to gain benefits from tourism and there are plans for the future years to distribute the 
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benefits even more widely in the forth-coming years.  Buenos Aires was therefore the best model of 
tourism that I came across and I would suggest that the other sites try and base future tourism in this 
direction by having much closer ties to the community.  As well as this being more economically 
beneficial to the community I also believe that it was more enjoyable for the tourism as they gained a 
much greater cultural experience that tended to be one of the more rewarding aspects of their stay.  
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3. An assessment of the current levels of economic benefits from natural resource exploitation in the 
core and buffer zones of the Cusuco National Park to communities in the buffer zone. 

Fiona Savory, University of Reading 
 
Home supervisor:  Jo Ann McGregor 
Field supervisors: Richard Field and Danielle Hines 
Dates of study:  July 11th – 12th August 2004 
Expected dissertation title:  An assessment of the economic benefits of natural resource use in the 
buffer zone of Cusuco National Park, using Buenos Aires as an example. 
Expected date of submission:  February 2005 
 
Rationale/ Introduction:Research question:  Assess economic activity in Buenos Aires, looking at past, 

present and future utilisation of natural resources and non natural resource utilisation.  
• Aims and objectives: 
• What economic activity takes place in Buenos Aires utilising natural resources. 
• How natural resource use have changed over time. 
• Possible changes in natural resource use in the future. 
• Any differences in economic activity between men and women in Buenos Aires. 
• To investigate economic activity which does not utilise natural resources. 

 
Methods:  

• Study area: Buenos Aires, a community of 388 people, in the buffer zone of Cusuco National 
Park, Honduras. 

• Firstly, the community was mapped by some local residents to name each household and the 
main occupation. 

• From this a stratified sample was organised.  Semi structured interviews were completed. 
• Transect walks with local residences in the buffer zone forest and on a tomato plantation were 

completed. 
• Timeline graphs of economic activity (different incomes and expenditures) with three families 

were completed. 
• Group interview with some women from Buenos Aires to assess their perspective. 
• Informal interviews with park authorities like COHDEFOR and DIMA. 

Results and Discussion:  
• Water:  since the new tank was built the quality and abundance of water has improved 

significantly.  Water is primarily for domestic use.  Crops like tomatoes and peppers require 
irrigation and most people use water from streams on or near their land using pipes.  Sustenance 
crops like corn and beans only require water during dry periods. 

• The land:  Most people work on the land, for themselves or employed by other people.  Crops 
like beans and corn are usually grown for own consumption.  Coffee, tomatoes, peppers and 
onions are mainly grown to be sold.  Changes in crops grown over time is not clear.  However, 
more vegetables are grown as cash crops.  Some people have adopted more sophisticated 
agricultural methods, such as using terraces and foresting steep slopes. 

• Firewood is generally collected ‘up there’, ‘down there’ and on peoples own land (ie in the 
buffer zone).  A few people referred to the designated area towards Cofradia.  

• Other resources utilised from the buffer zone include sand and wood as building materials, 
plants (eg trees to shade plantations), medical plants and ‘the good air and environment’. 

• Making money from non natural resources include providing accommodation for Opwall, 
selling products in stores and handy man activities. 

Occupations in Buenos Aires: 
• Jornalero (works for other people) = 40 
• Owner of coffee and other plantations = 8 
• Handy man/house builder = 3 
• Works out of Buenos Aires = 6 
• Comerciante (middle man) and store owner = 5 
• Professional = 3 
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• People who are supported = 6 
• Others = 5 

Majority of the population earned the majority of their income as a jornalero.  A jornalero earns L.50 a 
day working from 7am to 3pm, therefore majority of the population are poor. 
Wealthier members of the community are the professionals (teacher and nurse), people who ‘own’ land 
and comerciantes (middle men). 
Women primarily do domestic work, with a small number working as cooks, and help run stores.  
Women have earned money from washing Opwall clothes.  Some women without families partake in 
field work during harvest times. 
Future: 

• Hopefully the cooperative will progress and associates will begin to receive benefits, such as 
loans, educational seminars (men and women) and competitive markets. 

• Operation Wallacea’s presence is regarded as positive with high hopes in the future of 
increasing members of the community benefiting from tourism. 

• People generally aim to enlarge or improve their crops in the future to increase income and food 
available for their families.  This may conflict with the conservation of the park. 

 
Results will be analysed fully at home. 
Other areas of study = wealth disparities and detrimental effects of agriculture to the park environment. 
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4. Do socially constructed gender and generation differences within Buenos Aires affect individual’s 
behaviour towards Cusuco National Park? 

 
Jennifer Hopper, Reading University 
 
Home Supervisor: John Silk 
Field Supervisor: Danielle Hines 
Date of study: 19th July 2004 -20th August 2004 
Sites studied: Buenos Aires 
Expected date for report completion: February 2005 
 
Introduction 
Buenos Aires is situated in the North West of Honduras and is the closest community to the Core Zone 
of Cusuco National Park. Buenos Aires consists of 72 households and approximately 400 inhabitants.  
 
Aims 

1) Research Cusuco National park management since its creation. 
2) Research social constructs of gender and age in Buenos Aires. 
3) Do individuals of different gender and age have different behaviour towards the Park? 

Components of behaviour analysed include knowledge, expectations, attitudes (intensity, 
centrality) and impacts (committed action). 

4) Which gender and generation groups are most negative towards Cusuco National Park? 
5) Is National Park management designed to fit in with the Buenos Aires community structure? 
6) How can management adapt to create a wholly positive community for a future sustainable 

park? 
 
Methods 
 
Aim 1 
Semi-structured questionnaires were conducted with past management officials (Cohdefor and Fascal). 
Future management officials (Dima and San Pedro Municipality) and a local ranger were also 
questioned.  
 
Aim 2 
Two focus group discussions were held one with a group solely consisting of men and one of women, 
the subject being how the community functions. A further two of mixed men and women were 
conducted, one on religion, and one on tradition changes in Buenos Aires. Semi structured 
questionnaires were also conducted with the teacher at the local school and the President of the 
community. A field diary was also kept to note social observations. A participatory mapping session was 
conducted with a mixed group to map out houses, each being assigned the name of the head of the 
household. Areas of men, women and children’s spaces of social congregation were also mapped.  
 
Aim 3 
Initially 12 pilot questionnaires were conducted to appropriately modify my questions. Emphasis was 
placed on wording and question ordering (starting with the least intrusive questions and ensuring initial 
questions do not affect later answers). A structured questionnaire was conducted with a member from 
every household in the community. Respondents were selected by questioning the first person 
encountered at each household. Questionnaires continued into the afternoon to ensure adequate numbers 
of male respondents returning from work were sampled. The questionnaire consisted of five sections: 
expectations, attitudes, impacts, knowledge, and concluded with a census section, to categorize 
respondents. A mixed focus group was also held in order to create a timeline of attitude change to park 
management since its creation, and to plot significant events in Buenos Aires such as tree planting 
projects conducted by Dima. Transect walks were also completed with 3 men and 3 women to discover 
their movements in Buenos Aires and where they collect their firewood.  
 
Aim 4 
This will be completed back in England when results are analysed. 
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Aim 5 
This will be completed back in England when results are analysed. 
 
Aim 6  
This will be completed back in England when results are analysed. 
 
 
Results (expectations, attitudes, impacts, knowledge) 
I have calculated results for one question of each of the four areas studied. 
 
Expectations 
Do you predict that your benefits from the park will increase, decrease, or stay the same in future? 
 

men's expectations

more

less

equally

don’t know

 
 

women's expectations

more

less

equally

don’t know

 
 
Attitudes 
Has protecting the forest had a positive, negative, or no effect on your life? 
 

men's attitudes

positive

negative

no effect

don’t know
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women's attitudes

positive

negative

no effect

don’t know

 
 
Impacts 
If it was not illegal would you collect your natural resources up in the National Park or would you go 
somewhere else? 
 

men's impacts

no
yes

 

 
Knowledge 
Do you know where the National Park boundaries are? 
 

 
 
 

men's knowledge

no
yes

women's impacts

no
yes

women's knowledge

no
yes
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Discussion 
 
Expectations 
Women and men have fairly equal expectations for future developments of the park. Men are slightly 
more pessimistic, but I put this down to men having a greater knowledge allowing them to be whereas 
women maybe haven’t thought about this but say they expect good things as they know it is the ‘right 
thing’ to say. There is a don’t know component of women on this question, highlighting that maybe they 
don’t know what to expect. There was no clear age differentiation on this question. 

 
Attitudes 
Men feel the park has affected them more positively than women do. Women are more likely to say the 
park has had no effect on them, possibly as they are unaware of the effects. Again women decline from 
being negative, possibly again as they don’t want to say the wrong thing, and again feel free to say they 
don’t know. I feel even if the men did not know they would not admit it, as the culture is that men have 
the knowledge. It is men who are predominantly on the council and attend community meetings. Again 
no clear age differentiation has yet emerged. 

 
Impacts 
Women feel freer to say yes. This is possibly as it is the men who do the resource collecting; a lot of 
men stated the National Park is too far to collect from. This could also be as women know less about 
conservation. It is the young who are less likely to say no, possibly as they have received the best 
conservation education of all the age groups from school programmes, or possibly as it is not them who 
are the head of the household and have the responsibility of providing food and firewood. 

 
Knowledge 
Most women openly stated they had no knowledge of the park boundaries, whereas nearly all the men 
gave their description even though the answers were predominately wrong. It was mainly the 30-40 year 
olds who had knowledge of the park boundaries, possibly as they are still active in work so may visit 
near the park for various jobs, and discuss issues with fellow workers. Also being the heads of their 
households they may venture near the park whilst collecting firewood. 

 



 130

5. What are the Socioeconomic Implications for Small Holder Coffee Producers in Honduras? 

Karen Gunn, Nottingham University 
Home supervisor: Sarah Jewitt 
Field Supervisors: Danielle Hines and Dr Richard Field  
Dates of study: 1st July -13th August 
Expected date of submission: April 2005 
 
Introduction 
 
Aims 
To investigate the socioeconomic implications of coffee production among small holders in Honduras. 
 
Objectives 

• To investigate the social and economic differentiation between small holders and how changing 
farming systems may have affected this (technification). 

• To investigate changes that have occurred within small holder coffee production over the last 50 
years. 

• To investigate the environmental issues associated with small holder coffee production.  
• To investigate the gender divisions involved in small holder coffee production. 
• Identify the extent to which communities of the Merendon Mountain range are dependant on 

coffee by identifying income streams. 
• Investigate the possibility and implications of an environmentally friendly coffee cooperative. 

 
Background Information 
The majority of coffee comes from the southern hemisphere; Central and South America, Africa and 
Asia dominate production (Dicum and Luttinger, 1999). Coffee producing countries are poor and 
underdeveloped (Maizels et al, 1997). Their economies are heavily dependent on coffee and a lot of the 
literature during the twentieth century has therefore concerned coffee in relation to economic 
development (Topik, 2000). Although it is acknowledged that depressed coffee prices impact on 
employment and living standards in a wide range of developing countries (Maizels et al, 1997) the 
consequences of these effects is yet to be explored. Because the literature is not dominated by an 
established discipline, many central issues that have evolved in other areas of research are not present 
within the coffee discourse. There is not for example much literature on: the effects of women in the 
production of coffee (Topik, 2000) or the effects coffee has on defining roles with the traditional small 
holder.  
 
Latin America continues to produce more than twice as much coffee as the rest of the world put together 
(Dicum and Luttinger, 1999). Coffee was established within this region in the 1700 when it ecologically 
found a home in the mid – high elevation mountainous zones (Rice, 1999). Coffee in Latin America was 
soon to become the most important crop. (Rice, 1999) ). Although Rice explores the unbecoming of 
place in the context of the rapid technification of coffee farms within Latin America, his research only 
analyses the ecological impacts this could be having. The rapid increase in technification and 
intensification has not been matched by an increase of literature regarding the social effects of this 
production method. There are largely two distinct production variations across the world; there are 
countries that largely produce coffee:  
1) in a latifundia/ minifundia fashion or  
2) as a small holder activity.  
 
Literature has dominated the processes involved with the production of latifundia/ minifundia complexes 
(Roseberry, 1995). Coffee in Honduras is however dominated by small holders with “90 percent of 
coffee producers in the country produce less than seven hectares” (Wyeth 1989). The contribution of 
coffee is not only large but it is also wide spread (Wyeth 1989). It is the single biggest occupation in the 
country with 2 million (One third of the population) directly depending on it (IHCAFE 2002). The only 
form of published documentation of coffee production in the literature is from tables and graphs 
showing production changes in Latin America (where the countries are presented separately). Using the 
Graph 1 (see appendix) we can see that: between 1950 -1997 the area devoted to coffee production 
within Honduras has increased by 270 %; the greatest increase in area during this time occurred between 
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1990-1997; the increase in production between 1950 -1997 increased by 962%, by far the biggest 
increase in the region during this period. According to this data coffee production in Honduras has 
undergone extreme changes. It is the furthest country away from the dashed line “were production tied 
simply to area, individual countries and the regions plotted on the graph would fall on or near the dashed 
line”(Rice 1999). Honduras shows that production has far outstripped changes in area harvested and it 
has experienced the greatest levels of intensification or technification during the region in this period 
(Rice, 1999) 
 
My research therefore aims to bridge some of these gaps by studying the socioeconomic implications of 
Coffee production among small holders in Honduras. 
 
Sampling the Merendon Mountain Range.  
Buenos Aires, a village of the Merendon mountain range was the primary base for my research and I  
therefore interviewed all the coffee producers of Buenos Aires. 
 
In order to make more general conclusions about coffee production in the Merendon area and also as a 
point of comparison I sampled two more villages using the stratified method of sampling.  
I identified the total population of coffee producers through a participatory mapping activity (see picture 
1). I was then able to stratified on two levels. 

- Size 
- Technification. 

 
Methodology 
Before I came out to Honduras I had done quite a lot of research on field work in developing countries 
and the many sorts of methods that can be used in Rural deprived communities. Although I had some 
preconceived ideas from the literature I had read I was very keen on keeping my preconceived ideas and 
what I thought was important down to a minimum. 
This dictated the methodology that I would use.  
 
Open ended Questionnaire / Semi structured interviews – 6 pilot and then a further 42 interviews with 
coffee producers (48 in total). This allowed producers to express themselves and tell me what was 
important. 
Two interviews with intermediaries. 
Interview with Banhcafe 
Day in La Fortuna with a representative from IHCAFE  
Day in Santa Barbara 
 
Participatory methods 
Wealth ranking to triangulate the economic information that I was receiving from coffee farmers.    
Timeline.  
2 in-depth transect walks. 
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Picture 1 (example of a map produced through participatory methods – Guadalupe) 
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Graph 1 
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6. Cusuco National Park: the people’s perception and the amount of illegal activity occurring there 

Nina Porter, Lincoln University 
 
Home supervisor: Gary Millar 
Field supervisors: Richard Field and Danielle Hines 
Dates of study: 19th July 2004 – 6th August 2004 
Expected date of submission: Easter 2005 
 
Introduction 
Cusuco National Park was created in 1987.  Located in the district of Cortes, Northwestern Honduras, 
the core zone comprises of 7,790ha, all of which is untouchable forest.  The buffer zone comprises a 
further 50,500ha, in which people are permitted to live and work, so long as they do nothing to destroy 
or damage any of the flora and fauna of the forest.  The main research site for this study was the village 
of Buenos Aires, located in the buffer zone of the park, with a population of approximately 400. 
 
The park has been managed, since it was created, by COHDEFOR (Corporacion Hondureña de 
Desarollo Forestal), except for between 1995 and 2003 when it was managed by the Fundacion Hector 
Rodrigo Pastor Fasquelle.  When the park was created twelve rangers were employed, but this was 
reduced to six in 2000, to four in 2002 and currently stands at three.  These reductions have been due to 
a lack of funding. 
 
Illegal activity is a major contributor to disturbance of animals in the park.  It is illegal to cut down trees 
or hunt or take animals from either the core or buffer zone.  Knowledge of the wildlife in the national 
park is also an important factor in conserving the forest and its inhabitants. 
 
Research Question 
What perception do the people of Buenos Aires have of Cusuco Natioanl Park and to what extent is 
illegal activity occurring there? 
 
Aims and Objectives 

1) To investigate the perceptions of the locals to the park via a questionnaire which will look at 
how opinions differ.  It will take into account wealth, sex, age, employment and the amount of 
time people have lived in Buenos Aires. 

2) To investigate the amount of illegal activity occurring in the park via a questionnaire in Buenos 
Aires and by talking to former and current park rangers. 

3) To see whether illegal activity has increased since the ranger reductions. 
4) To investigate the awareness of the local people of the two zones of the park, the rules and 

regulations which govern them and their knowledge of the flora and fauna in the park. 
 
Method 
A questionnaire was conducted in the village of Buenos Aires.  Of the seventy-two houses in the village 
half were visited and there occupants interviewed.  The questionnaire was conducted in the form of a 
semi-structured interview consisting of twenty-nine questions and then a Likart assessment was done 
consisting of twenty-three statements to which the interviewee was asked to say whether the agreed, 
disagreed or it wasn’t important to them.  At each house, the material of the walls and floor was noted, 
as were the number of rooms and any objects that may reflect wealth, for example a car.  The age of the 
interviewee, the main source of income and the number of children was also noted. 
 
A group of local women had congregated together at the beginning of the study to do a wealth ranking 
of the village.  They looked at profession, family structure and type of house. 
 
The interviews were also conducted on some houses in the nearby villages of Guadeloupe de Bañaderos 
and Naranjito, both in the buffer zone, in order to compare data. 
 
A group of local men was brought together to map the houses in the village in order to see who lived 
where and what their occupations were. 
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Representatives from COHDEFOR and Fundacion Fasquelle were also interviewed to find out the rules 
of the park and for information  
 
Results 
It was found that there was a large variation in the awareness of the local people of the park and its rules.  
Housewives tended to know the least, older people who have lived in the village all their life knew more 
and the men knew the most.  Wealthier people knew more about the forest and its rules and inhabitants.  
In general the housewives were not at all aware that there are two zones in the park. 
 
Everybody questioned said they respected the park and agreed that it should be protected even though it 
made it harder to find firewood and some other resources. 
 
The rangers and the teacher had the most knowledge of the park, its rules and the wildlife. 
 
With regard to illegal activity, there was a large variation in opinions, which did not coincide with 
wealth, age or other variable.  A few people said there was a lot of illegal activity occurring, most said 
there was none and a few weren’t sure. 
 
The representative from COHDEFOR said that everybody obeyed the rules and and that there was no 
illegal activity occurring.  However Fundacion Fasquell had a very different view, estimating that $500 - 
$1m a year was spent on exporting animals from the forest to the USA for the pet trade. 
 
The park ranger spoken to said that there was very little illegal activity occurring in the sector of the 
park nearest to Buenos Aires but that there was a lot of hunting and logging occurring in the La Fortuna 
area where there is no ranger. 
 
Discussion 
The local culture of Buenos Aires is very much that the women stay at home and look after the house 
and the children while the men go out to work.  For this reason many of the women interviewed knew 
very little about the park and did not show any interest in it.  Even some that had husbands or family that 
are rangers or guides in the park were ignorant of the two zones, of the rules, and of the flora and fauna.  
Most of the women said they would like to learn more about the park but, as some mentioned, there are 
currently no education systems for them.  The local children, however, visit the park with the school and 
are being educated about it. 
 
There appears to be some debate as to the level of illegal activity occurring in the park.  However, many 
of the housewives spoken to do not visit the park or know anything about it and so their opinions there is 
no illegal activity occurring there cannot be taken as reliably as that of the rangers.  A hunting platform 
was seen in the Guanales area of the core zone, which is closer to the La Fortuna sector.  This supports 
the ranger’s comment that there is more illegal activity occurring there. 
 
More education of the locals on the flora and fauna might help to cut down the amount of illegal activity 
and therefore increase the welfare of the animals in the forest.  However, especially for the poorer 
people, it is very hard to make a living in Buenos Aires without using anything from the forest.  Tourism 
might help with this by bringing more money into the community. 
 
Ultimately, as the ranger said, the solution to stopping illegal activity is to have more guards.  He said 
twelve is the right number. With them distributed in different sectors.  By enforcing the regulations and 
punishing those that break the rules, and by more education on rules and on flora and fauna, illegal 
activity should be reduced and animal welfare increased. 
 
All these things cost money, which at the moment isn’t available, but by increasing tourism and possibly 
more government funding in the future these solutions could be met. 
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Appendix Questionnaire 
 
1) Do you like living in Buenos Aires and why? 
2) Do you know the difference between the core and buffer zones of Cusuco National Park? 
3) Do you know where the boundaries between the two zones are? 
4) Do you know the laws that govern the two zones? 
5) Do you think these rules are fair or should some be changed? Which? 
6) Do you think Hondurans should still be allowed to take resources from the park? 
7) How easy is it to make a living in Buenos Aires and why? 
8) Are there any resources traditionally used that are illegal now, and would it make life here easier if 
these resources were still available? 
9) Do you visit the park and if so how often?  Would you like to visit more? 
10) Do you have any knowledge of the flora and fauna of the park?  Would you like to learn more? 
11) Do the people of Buenos Aires respect the park?  Have they always respected the forest or do they 
respect it more since it has become a national park? 
12) Do you think there are many illegal activities going on in the park?  Which activities? 
13) Do you think the rangers maintain a high level of surveillance in the park? 
14) Have you seen the rangers working? 
15) Have you heard of anyone being stopped by a ranger? 
16) Do you know of anyone who has a pet reptile/monkey/bird? 
17) Would you like such a pet if it wasn’t illegal to take animals from the forest? 
18) What are the main advantages of the park to you and the community? 
19) What are the main disadvantages? 
20) Does the local area provide you with all the natural resources you need? 
21) Is it hard to find firewood here? 
22) How has the forest changed over the past 10/20/30 years? 
23) Do you agree that this area should be protected? 
24) Why, in your opinion, was Cusuco made a national park? 
25) Why do you think tourists like to visit the park? 
26) Is it hard to get a job here since the logging companies left? 
27) Do young people have a better chance of finding work in Cofradia? 
28) Do you think the forest provides employment opportunities for the people of Buenos Aires? 
29) Do you agree that the Honduran rainforest is like a national symbol?  Why? 
 
Likart statements 
1) You like to walk the trails in the park. 
2) You like to learn about the flora and fauna of the park. 
3) You are allowed to visit the park whenever you want. 
4) You would like to visit more often. 
5) It is important to conserve the forest. 
6) The forest is a national symbol. 
7) The people in the cities respect the forest. 
8) The people in Buenos Aires respect the forest. 
9) The people in the cities value the forest more than the people in the buffer zone. 
10) You understand the difference between the core and the buffer zones. 
11) The boundaries between the two zones are clearly marked. 
12) The rules governing the two zones are simple and easy to understand. 
13) The rules are fair. 
14) The rules are obeyed. 
15) The punishments fit the crimes. 
16) All resources are provided in the buffer zone. 
17) People don’t take from the core zone because they are afraid of what other people might say. 
18) Hondurans should be allowed to take from the core zone. 
19) Guards are constantly patrolling in the park. 
20) Guards show a high level of surveillance. 
21) There are many job opportunities for young people in Buenos Aires. 
22) There is more work in the city. 
23) Many young people leave Buenos Aires to find work.  
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7. An analysis of enforcement and compliance and the level of illegal activity currently occurring within 
the core zone of the Cusuco National Park 

Lee Butler, Lancaster University 
 
Home Supervisor:  Phillip Barker 
Field Supervisor:  Richard Field, Danielle Hines 
Dates of Study:   24th June – 8th August 
Date of Submission: 8th December  
 
Rationale/ Introduction: 
Cusuco was declared a National Park in 1987 by the Honduran parliament and today covers a total area 
of more than 23,000ha.  The main aim of this parliamentary decree that established Cusuco National 
Park was to protect this rare ecosystem.  This protection is achieved by an untouchable core zone, which 
comprises 7,790ha of the parks total area, protecting the highest and most endangered ecosystem that is 
found from 1800 metres to 2242 metres above sea level.  The remaining part of the park has been 
designated a buffer zone.   The protected cloud forest of the core zone is mostly undamaged and is large 
enough to support top predators such as jaguar and puma.  However the core zone is under increasing 
threats from incursions by surrounding communities to clear land for coffee plantations, illegal logging 
and poaching.  During the period of 1995-1998 funding from USAID allowed the park to employ 
numerous park rangers to protect the core zone.  However at the end of this period when funding ceased, 
most of the rangers had to be dismissed.  As a result there are currently only three rangers involved with 
the protection of the core zone of the National Park. 
 
The overall objective of the dissertation is to evaluate how both the level of enforcement in the core 
zone of Cusuco National Park and the corresponding level of compliance displayed by the local 
communities surrounding the core zone of the park, in the form of illegal activity (such as hunting, 
logging, fire wood collection and forest clearance for coffee plantations), have been affected by the 
recent reductions in the number of park rangers protecting the park.   Furthermore, the paper is to 
ascertain the factor(s) that is seen to currently exert the greatest influence on local residents’ compliance 
with the National Park’s laws and regulations.  Finally the paper will investigate whether any differences 
in the level of compliance and awareness of the National Park rules and regulations exist between the 
sampled local communities.   
With this information in mind four research questions can be drawn up for testing.  These are as follows: 
Have the recent reductions in park ranger numbers reduced enforcement efforts within the core zone of 
the park? 
 
Has the level of compliance among local communities fallen since these ranger reductions and 
consequently caused an increase in illegal activity within the core zone of the park? 
 
Is enforcement the key determinant of compliance? 
 
Do differences exist between the levels of compliance and awareness of the National Park rules and 
regulations in each of the sampled community?   
 
The fulfilment of such objectives will allow for the appraisal into the most effective level of 
enforcement required in the core zone of the park and additionally, how other factors, which may also 
influence compliant behaviour, could be improved to increase compliance and thus discourage further 
infringements of the core zone. 
 
Methods: 
National Park Based Research: 
In order to determine the change in enforcement efforts, both primary and secondary data was collected 
for enforcement levels both prior to ranger reductions and at present enforcement levels. Enforcement 
involves an active effort of surveillance, patrolling, apprehension of violators and their processing 
through an administrative justice system, thus it seemed logical to collect data around these features to 
establish how these activities have been affected by the ranger reductions.  Additionally rangers were 
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asked to discuss their feelings towards the extent of illegal activity within the core zone, prior to and 
after the ranger reductions. 
 
Primary data was collected via interviews with the park rangers of Cusuco National Park.  However, 
there are currently only three park rangers in charge of the protection of the core zone of the National 
Park.  Due to the current number of park rangers protecting the core zone the size of the interview 
sample required for primary data collection is somewhat restricted.  As a result additional secondary 
data was collected via Fasquel and COHDEFOR, the non-government organisations (NGO) in charge of 
managing Cusuco National park. 
 
Semi-structured interviews were used to obtain information on the level of enforcement preformed by 
the park rangers both prior to and after the ranger reductions.  During the interview the following issues 
were explored:  the daily duties of the rangers, the approximate daily area inspected and patrolled by 
each ranger, and the approximate monthly apprehension rates.  From these semi-structured interviews 
key issues that stood out as common remarks for all or most of the interviewees, were noted.     
 
Informal conversational interviews were additionally used to establish if the current rangers believe that 
levels of illegal activity have been affected by the ranger reductions.  The informal conversational 
interview method relies primarily on the spontaneous generation of questions in the natural flow the 
interview.  Under these circumstances, it is not possible to have a predetermined set of questions.  As a 
result, this approach allows the interviewer to be flexible and highly responsive to individual 
differences, situational changes and emerging new information.  Once again key points regarding the 
level of illegal activity that were mentioned by most or all of the interviewed rangers were noted.  
 
Community Based Research: 
Semi-structured interviews were conducted on residents of three villages within the buffer zone of the 
park.  These three villages consisted of Buenos Aires, Guadeloupe and Narajito.  All interviews were 
conducted from an interview guide to ensure all required information was obtained during the 
interviews.   
The interviews were geared towards the discovery of whether local residents participated in activities 
such as hunting, deforestation and/or fire wood collection within the National park and to discover if this 
participation had altered since the ranger reductions.  Additionally respondents were asked of their 
awareness of National park and of the rules and regulations. 
 
Great care was taken when delivering questions based around the above-mentioned activities to local 
residents, as it would have been impractical and unrewarding to discuss or acknowledge these activities 
as being illegal and may well result in the termination of the interview.   
 
To ascertain the factor(s) that are seen to currently exert the greatest influence on local residents’ 
compliance with the park laws and regulations, interviews additionally requested information on 
respondents’ views towards three explanations of compliant behaviour, namely self-induced, coercive 
and discursive methods of compliance.  This information was obtained by asking respondents to rank, 
on a scale of 1 to 3 (3 being highest) their agreement to a series of eight statements composed around 
each of the three explanations of compliance.  From this a mean score of agreement to each of the three 
explanations of compliance can be calculated for all the respondents in the particular village.  The higher 
the mean score for the explanations of compliance, the greater its effect on influencing residents 
compliance with the park laws and regulations.   
 
Results:  
It was found that the ranger reductions have had a direct impact on the enforcement efforts in both the 
core and buffer zones of Cusuco National Park.  However the level of compliance displayed by the 
sampled local communities was found to still be high and in some cases compliance and support from 
the sampled local communities towards the communities appears to have increased.  The level of illegal 
activity in both the core and the buffer zones of the park has in some areas of the park, namely the San 
Pedro Sula municipality, remained at a similar level as to when ranger numbers were greater.  However, 
in the other two municipalities of the park, where the ranger reductions have been more severe, illegal 
activity is on the increase. 
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It was found that enforcement, while important was not the key determinant of compliance in the three 
sampled communities.  Self-induced and discursive methods of compliance were seen to have a much 
greater effect on influencing compliant behaviour.  It was also found that differences in both compliance 
and awareness of the National Park rules and regulations differed between the three sampled 
communities, with compliance and awareness dissipating with increasing distance from Buenos Aires. 
    
Discussion: 
The general consensus among both the rangers and the NGO’s in charge of managing the park is that the 
park requires additional park rangers if it is to be protected adequately.  It was commonly stated that a 
total of 12 rangers would be needed to increase enforcement efforts to a sufficient amount to prevent 
illegal activities, with the 12 rangers split equally between the three municipalities of the park. 
Self-induced and discursive methods of compliance appear to have the greatest influence on the local 
residents compliance in each of the sampled communities.  The self-induced method of compliance was 
particularly high in Buenos Aries.  This is because tourism is now seen as a financial benefit to be 
gained from the preservation of the park.  As a result community pressure and education regarding the 
National Park and its importance is much greater in Buenos Aries than the other sampled communities.  
This factor helps explain why awareness of the National Park and knowledge of the rules and 
regulations that govern each zone of the park dissipates with increasing distance from Buenos Aries as 
the other sampled communities saw fewer and fewer benefits to be gained from the preservation of the 
park and were educated about its importance less and less. 
 


