
 1

 

 
 
 
 FIELD REPORT: UNIVERSITY OF NOTTINGHAM / OPERATION 
WALLACEA FOREST PROJECTS, HONDURAS 2006 

 
 
TABLE OF CONTENTS 
EXECUTIVE SUMMARY...................................................................................................................................... 3 

LIST OF THE SCIENTIFIC STAFF AND DISSERTATION STUDENTS IN 2006 ................................................................. 4 
INTRODUCTION .................................................................................................................................................... 6 
METHODS AND STUDY AREAS ...................................................................................................................... 10 

METHODS FOR THE CUSUCO NATIONAL PARK & PARAISO VALLEY BIOLOGICAL SURVEYS............................... 10 
1 Introduction .................................................................................................................................................. 10 
2 Site selection and distribution ...................................................................................................................... 10 
3 Botanical and forest structure characterisation of each site ...................................................................... 10 
4. Invertebrate surveys .................................................................................................................................... 15 
5. Vertebrate surveys ....................................................................................................................................... 18 

STUDY SITES ......................................................................................................................................................... 21 
Map of ‘transects’ and sites in the eastern part of Cusuco National Park.................................................... 21 
Map of ‘transects’ and sites in the western part of Cusuco National Park, core zone ................................. 24 
Map of ‘transects’ around Santo Tomas, in the western part of the park, buffer zone ................................. 26 
The ‘transects’ and sites at El Paraiso ........................................................................................................... 28 

PROJECT REPORTS ........................................................................................................................................... 30 
BOTANY TEAM ...................................................................................................................................................... 30 

Botanical Survey of Cusuco National Park and surrounding region, June-August 2006............................. 30 
The diversity of epiphytic bromeliads along altitudinal and topographic gradients..................................... 33 

HABITAT SURVEY TEAM........................................................................................................................................ 34 
Habitat survey report....................................................................................................................................... 34 

BIRD TEAM............................................................................................................................................................ 38 
Does the Ecological Diversity of birds differ with varying levels of Forest Disturbance in Cusuco National 
Park?................................................................................................................................................................ 38 

SMALL MAMMAL TEAM......................................................................................................................................... 41 
Small mammal dissertations, Cusuco National Park, Honduras 2006.......................................................... 41 

PRIMATE TEAM ..................................................................................................................................................... 45 
Primate Behaviour Report 2006: Behaviour, diet and ranging of mantled howler monkeys, Alouatta 
palliata, in the Cusuco National Park, Honduras .......................................................................................... 45 

LARGE MAMMAL TEAM......................................................................................................................................... 51 
Cusuco National Park large mammal monitoring end of season report 2006 .............................................. 51 
Primate Monitoring ......................................................................................................................................... 54 
Baird’s Tapir monitoring ................................................................................................................................ 59 
Is there a relationship between the distribution of Baird’s tapir and fruit in a montane neotropical 
rainforest?........................................................................................................................................................ 64 

BAT TEAM ............................................................................................................................................................. 70 
The diversity and community composition of bats in relation to different vegetation densities and habitat 
types ................................................................................................................................................................. 70 
An enquiry into the extent to which bats can be used as indicators of human disturbance in Cusuco 
National Park, Honduras. ............................................................................................................................... 72 



 2

HERPETOLOGY TEAM ............................................................................................................................................ 74 
Herpetology report for the July and August 2006 field season...................................................................... 74 

INVERTEBRATE TEAM ........................................................................................................................................... 85 
Invetebrate surveying team report 2006 ......................................................................................................... 85 
Does the abundance and diversity of butterfly species vary depending on the time of day, the abundance 
and diversity of fruiting and flowering plants and at differing altitudes? ..................................................... 91 
The effect of disturbance on dung beetle (Coleoptera: Scarabaeidae) diversity and community structure in 
Cusuco National Park ..................................................................................................................................... 93 
Aquatic invertebrate communities in bromeliads ........................................................................................... 96 

SOCIAL SCIENCE TEAM........................................................................................................................................ 104 
To what extent does the role of rural non-farm employment differ between communities in the buffer zone 
of Cusuco National Park, Honduras?........................................................................................................... 104 
Is small scale coffee production a viable pathway to economic development in rural Honduras?  A 
geographical investigation of agriculture and development in Buenos Aires ............................................. 108 

APPENDICES ........................................................................................................................................................ 112 
Appendix 1: Collection of specimens ............................................................................................................ 112 

 
 
 
 
 



 3

EXECUTIVE SUMMARY 
2006 was another good season for the University of Nottingham/Operation Wallacea research teams 
working in Cusuco National Park and the Paraiso valley.  Ambitious plans for a network of more than 
100 permanent plots for both monitoring and primary research were put into place, and the main focus 
of our work switched to this.  Previously our main focus had been on building an inventory of the 
species found in Cusuco National Park, in order to establish the conservation value of the forests.  Our 
work in 2003–2005 established beyond any doubt that the park is a rare and very valuable ecosystem, 
of high conservation importance.  In 2006, while not as many plots were established as originally 
envisaged, and not all the plots were surveyed for every taxonomic group, many useful data were 
collected, in what is quite a unique dataset.  The plots were established both in areas where we have 
worked in previous years (Buenos Aires, Base Camp, Guanales and Cantiles areas in the eastern part 
of the park, and El Paraiso) and in the wester part of the park, in which our teams had not previously 
worked (Santo Tomas, El Danto and El Cortecito areas).  An important part of the 2006 research has 
been the great expansion of the forest structure/habitat assessment work, which provides a baseline for 
most of the taxonomic groups studied.  This work is very labour-intensive and we are very grateful to 
all the volunteers who helped in this immense task.  By no means all the permanent plots have yet 
been surveyed in this way, and there is plenty of work to be done in future years!  Another important 
part of the 2006 work has been the increased focus on both the invertebrate fauna and the botany: two 
crucial taxonomic groups.  We also started working on the CITES-listed Baird’s tapir, an endangered, 
‘flagship’ species, and discovered spider monkeys in the park for the first time.  Pilot work was done 
on both canopy access and DNA extraction, both of which hold great promise for future research. 

 Further evaluation of the data collected in 2006 awaits the considerable task of data analysis, 
but most of the methods adopted worked quite well.  The data constitute the first part of a long-term 
data collection programme and so a large part of their value will not be realised until future years’ data 
collection is done.  With the expansion of our operation into a new part of the park, with a different 
climatic regime (both wetter and including lower-lying areas), a great number of species of all 
taxonomic groups have been added to the inventory of species found in the park.  This number also 
includes new records for all camps in which we have previously worked.  An example is the 
herpetofauna (reptiles and amphibians), by far the best-studied group in Cusuco National Park before 
the University of Nottingham/Operation Wallacea work started.  In 2003, 30 species were known in 
the park.  Our 2004 work increased this number to 36, and our 2005 surveys increased it to 52.  
Following our 2006 surveys, the main focus of which was on monitoring and not finding more species, 
the number has risen to 83 species.  Some of the species recorded this year are new to science. 

 The Operation Wallacea social science team reiterated built on the findings of previous years, 
and worked in the north-western part of the buffer zone for the first time.  The dynamics of the 
villages there are considerably different to those in the villages in the south-eastern part of buffer zone, 
where we have worked exclusively previously.  We found again this year that most of the local people 
are very willing to participate in our research projects.  

 Unfortunately the threats to Cusuco National Park appear to be growing.  There was a lot of 
evidence of recent (2006) illegal forest clearance and hunting.  Measures need to be put into place 
urgently if the national park is to remain a valuable area of forest.  Working with COHDEFOR, 
DIMA, the municipalities of Cortez, Omoa and Quimistan, the Spanish charity CARITAS and other 
organisations, Operation Wallacea is trying to put into place income streams that will ensure the long-
term conservation of the park.  These are being set up in conjunction with the Global Environment 
Facility, and rely on each village entering into a contract committing the villagers not to hunt or log in 
the park, and to maintain the boundary between forest and village at the current position – following 
the great success of a similar Operation Wallacea scheme in Indonesia. 

 The scientists working in Cusuco National Park this year were excellent: dedicated and 
enthusiastic.  We would also like to thank all those who have offered us hospitality, help and/or 
expertise during our time in Honduras. We have all learned a lot from our time in Honduras, both 
scientifically and in terms of knowledge about a different part of the world and its people.  It is a great 
cultural experience and we look forward to our return! 
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List of the scientific staff and dissertation students in 2006 
Head scientist 
Richard Field (University of Nottingham, UK) 
 
Botany team 
Daniel Kelly (Trinity College, Dublin, Ireland) 
Rochelle Fritch (Trinity College, Dublin, Ireland) 
Caroline Whitefoord (Natural History Museum, London, UK) 
Dissertation student: David Brady (Trinity College, Dublin, Ireland) 
 
Habitat survey team 
Jen Dyer (Operation Wallacea, UK) 
David Bull (Clwyd-Powys Archaeological Trust, UK) 
Heidi Dennison (Oxfordshire Education Department, UK) 
Barnabus Harrison (University of Durham, UK) 
Judy Kong (University of Durham, UK) 
Cordula Lenkhh (University of Glamorgan, UK) 
Alice Risely (University of Durham, UK) 
 
Bird team 
Robin Brace (University of Nottingham, UK) 
Simon Butler (University of Reading, UK) 
Nicola Goodship (Cardiff University, UK) 
Bruce Byers (University of Massachusetts, USA) 
Tom Martin (Lancaster University, UK) 
Nils Navarro (Museum of Natural History, Holguin, Cuba) 
Ernesto Reyes (Cuba Bird Society, Cuba) 
Wilf Simcox (Sparsholt College, UK) 
Dissertation students: Paulina Bukaty (University of Nottingham, UK), Eimear Rooney (Queen’s 
University, Belfast, UK) 
 
Small mammal team 
Mandy Apps (Kent Mammal Group, UK) 
Sarah Sells (Oregon State University, USA) 
Rebecca McGowan-Griffin (Staffordshire Mammal Group, UK) 
Geoff While (University of Tasmania, Australia) 
Dissertation students: Elizabeth Bohun (University of Lincoln, UK), Paul Furnborough (University of 
Oxford, UK), Charlotte Palmer (University of Birmingham, UK), Nancy Young (University of York, 
UK), Amelia Zakiewicz (Queen Mary University of London, UK) 
 
Primate team 
Kathy Slater (Liverpool John Moores University, UK) 
Nic Donati (Field biologist, Costa Rica) 
Dissertation student: Kristen Flegel (University of Waterloo, Canada) 
 
Baird’s tapir team 
Kym Snarr (University of Toronto, Canada) 
Phil Wheeler (University of Hull, UK) 
Dissertation student: Inger Kristiansen (University of Edinburgh, UK) 
 
Bat team 
Tamir Caras (University of Christchurch, Canterbury, UK) 
Timm Emser (Würzburg University, Germany) 
Angela McIntire (Arizona Game & Fish Department, USA) 
Sergio Estrada Villegas (University of the Andes, Colombia) 
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Dissertation students: Daniel Garcia (Queen Mary University of London, UK), Elena Musgrave 
(University of Edinburgh, UK) 
 
Herpetofauna team 
Jeff Burkhart (La Verne University, USA) 
Douglas Fraser (University of Edinburgh, UK) 
Jon Kolby (US Fish and Wildlife Service, USA) 
Phil Lewis (Liverpool John Moores University, UK) 
Lorraine McInnes (Oregon Health and Science University?, USA) 
Steve Mickletz (University of Delaware, USA) 
Andrew Monié (Oregon Health and Science University, USA) 
Silviu Petrovan (University of Bucharest, Romania) 
Dissertation student: Helen Stewart (University of Glasgow, UK) 
 
Invertebrate team 
José Nuñez-Miño (University of Oxford, UK) 
Merlijn Jocqué (University of Leuven, Belgium) 
Katherine Drayson (University of Oxford, UK) 
Steen Frank (Copenhagen University, Denmark) 
Eduardo Marabuto (University of Lisbon, Portugal) 
Sharon Reid (Bangor University, UK) 
Bjorn Wanwig (Western Washington University, USA) 
Dissertation students: Rebecca Clarke (University of East Anglia, UK), Abigail Kernahan (University 
of Leeds, UK), Dominic Marshall (University of Nottingham, UK), Alison Nobes (University of 
Oxford, UK), Christopher Willans (University of Nottingham, UK) 
 
Social science team 
Sophie Hall (University of Liverpool, UK) 
Dissertation students: James Dawkins (University of Nottingham, UK), Nicola Hemming (University 
of Birmingham, UK), Robin Lovelance (Univesity of Bristol, UK), Andrea Schurter (University of 
Nottingham, UK), Aileen Smith (University of Durham, UK) 
 
Visiting scientists 
Alexis Aguilar (Salisbury University, Maryland, USA) – biogeography  
Amity Dolittle (Yale University, USA) – social science 
Kimberly Hunter (Salisbury University, Maryland, USA) – DNA extraction 
Richard Hunter (Salisbury University, Maryland, USA) – DNA extraction 
David Lesbarrères (Laurentian University, Ontario, Canada) – frogs  
Olivia Rendon (SERNA, Honduras) – natural resource management 
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INTRODUCTION 
The University of Nottingham (www.nottingham.ac.uk), one of the leading universities in the UK, 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, forest ecology and 
conservation.  The two organisations have joined forces in the Parque Nacional Cusuco (PNC) and the 
Paraiso Valley, Honduras, in an effort to study and help protect the tropical montane rainforest and 
cloud forest of the park.  In order to do this, staff with expertise in a range of scientific areas 
(especially biology and social science) are contracted to lead scientific projects based in Cusuco.  Most 
scientific staff are from universities in the UK, USA and Canada, with others from Honduras, Cuba, 
Australia, Austria, Ireland, Belgium, Colombia, Portugal, Romania and elsewhere.  Paying volunteers 
(mostly from schools and universities) 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 in the 2006 season was carried 
out in July and August 2006.  The projects are listed in subsequent sections of this report. 
 
The scientific work is co-ordinated by Dr Richard Field from the University of Nottingham, and by 
two PhD students who are doing their fieldwork in PNC: José Nuñez-Miño (University of Oxford, 
UK) and Sophie Hall (University of Liverpool, UK).  José is using all the ecological data collected 
from the forest monitoring programme to address ecological conservation-related questions.  A main 
focus of his is the extent to which the abundance and diversity of different types of species correlate 
with each other – and therefore the validity of using certain taxonomic groups as indicators of other 
groups.  Sophie is co-ordinating the social science work.  She is building a database of information 
that we have already ascertained, to allow us to build up an increasingly complete picture over time, 
and to avoid ‘questionnaire fatigue’ among the residents of local villages.  Sophie’s PhD work focuses 
primarily on the impact of development, including Operation Wallacea’s presence, on the livelihoods 
of the people living in PNC. 
 
The main aims of the work that we did in 2003–2005 were: 

1. building an inventory of the flora and fauna of PNC (diversity and abundance); 
2. studying the ecology of a range of common and/or important organisms, to achieve a better 

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

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

 
These aims have continued in 2006, but a major new emphasis has been added, and is now the primary 
focus of our work.  This is a large monitoring programme.  Well over 100 ‘sites’ have been set up and 
marked.  These sites are accessed via paths sometimes referred to as “transects”, though they are not 
intended to represent a transition from low to high in any particular variable.  These sites are divided 
into ‘main sites’, which are 50m x 50m and are sampled for a wide range of taxonomic groups, and 
‘subsidiary’ sites, which are 20m x 20m plots sampled for a narrower range of taxonomic groups.  The 
main sites contain 20m x 20m plots, and all plots of this size are surveyed for their forest structure and 
other habitat variables, by the ‘habitat assessment team’.  The identities of the tree species found 
within each of these plots are recorded by the botany team, or, where the identification cannot be made 
in the field, small samples taken and taken to the Natural History Museum in London for 
identification.  Other surveying done on the plots includes: birds (using point counts), bats (using mist 
nets), small mammals (using traps), herptiles (reptiles and amphibians, using a combination of pitfall 
traps and opportunistic searches), invertebrates (using light traps and pitfall traps). 
 
In addition to the monitoring site-based surveying, some other scientific projects have been undertaken 
in the 2006 season.  Our ongoing work on the howler monkeys of PNC continues, as do interest-led 
projects on the invertebrate fauna living within the tanks of bromeliads.  This year, for the first time, 
we have undertaken a project to examine the abundance and distribution of the endangered, CITES-
listed Baird’s tapir, and to investigate its role as a seed disperser in the forest.  There has also been a 
project investigating the extent to which bats use ‘autopilot’ when flying through the forest.  Finally, 
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the social science team continues to investigate livelihoods of local villagers and the potential role of 
‘rainforest-friendly’ coffee production in the long-term management of the park. 
 
These aims fit in with the twin objectives of the University of Nottingham/Operation Wallacea work 
in PNC: to undertake monitoring of the national park to allow evaluation of the success of the 
management plan to be put in place, and to use the data collected to address questions of fundamental 
scientific interest, leading to excellent dissertations and publications.  Within the last year, progress 
has been made towards obtaining funding from the Global Environment Facility (GEF) to implement 
income-generating schemes, aiming to provide long-term income for the local people that is linked to 
conservation of the park.  The monitoring programme is essential in evaluating the success of any such 
scheme.  
 
Other developments 
The 2006 season has seen the opening of camps in the western portion of PNC for the first time.  
Three camps were opened (one in the buffer-zone village of Santo Tomas and two in the core zone of 
the park: Cortecito and Danto).  Unfortunately, Danto was closed very early in the expedition on 
safety grounds but we remain hopeful that it will be fully open for the 2007 expedition.  Cortecito and 
Santo Tomas worked well as camps, except for the theft of the generator from Cortecito quite late in 
the 2006 expedition.  Access to Santo Tomas should be improved by the new road, which is currently 
under construction for a hydro-electric project.  The same project has resulted in greatly improved 
access to Buenos Aires village, in the eastern part of PNC.  Security of staff and volunteers is of the 
utmost concern to us and is generally OK, but there have been a few incidents of concern.  The 
presence of the military in the park this year (for the first time, due to a government initiative) is 
reassuring from a security point of view. 
 
Another development in 2006, from a scientific point of view, has been the canopy access team that 
has worked with us this year.  Members of the UK-based organisation Canopy Access Limited were 
with us for most of the expedition, offering one-day courses in two-rope climbing techniques.  A small 
amount of pilot scientific work was also carried out in the canopy, using these climbing techniques.  
We hope to be able to expand the amount of scientific work that we can do in the canopy in future 
years.  A further important scientific development this year was the presence of a small DNA-
extraction team from Salisbury University (USA).  Again, the DNA work done in 2006 was only pilot 
work, but it shows much promise for studies of population genetics, dispersal, etc, in the coming 
years. 
 
Threats to Cusuco National Park and plans for its future 
Unfortunately the park is suffering considerable deforestation and other types of disturbance.  During 
the course of our work in 2006, we found large recent (in 2006) clearance of forest, both in the buffer 
zone and deep into the core zone of the park.  This deforestation is illegal and is largely for coffee 
plantations or for cattle pasture.  We found the same thing in 2005.  Most of this damage is found in 
the northern part of PNC (in the Agua Mansa and Cortecito areas, for example), but there is also 
significant recent deforestation near La Fortuna in the south – along with abundant evidence of illegal 
hunting. There is also considerable evidence of soil erosion: loss of a lot of soil from the deforested 
areas, which pollutes water supplies as well as being harmful to the fertility of the land.  The causes of 
the deforestation are complex, and are related to lack of knowledge of the rules and regulations of the 
park, the land tenure situation and the short-term attitudes of many of the local people.  
 
The conservation initiatives of the new Honduran government offer hope for the future, in terms of 
protection of Cusuco’s forests.  The commitment of military personnel to help to guard the park has 
the potential to help the situation, if managed appropriately.  There is a clear need for an appropriate 
management plan for the park, and this is being developed on a number of fronts, with the 
involvement of COHDEFOR, DIMA, the municipalities and the Spanish charity CARITAS, among 
other organisations.  Operation Wallacea is keen to work with all of these organisations to help to 
provide a sustainable future for PNC.  A major part of our aims relate to the bid for funding from the 
Global Environment Facility (GEF), which aims to build up long-term income streams via village 
contracts that are linked to ensuring that none of the community hunts or logs in the park’s forests and 
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that the boundary between forest and village remains intact as at the current position.  We are also 
keen to work with Honduran tourism organisations to build PNC up as a centre of ecotourism, for both 
the domestic and international markets.  These solutions will take time to become effective, but time is 
running out for Cusuco.  The outcome at the moment is uncertain.  
 
Summary of the 2003–5 findings 
Operation Wallacea led a pilot expedition to PNC in 2003, during which limited data were collected.  
This was followed in 2004 by the first full Operation Wallacea/University of Nottingham scientific 
expedition to the area. In 2003-4 we 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 discovered many species new to Honduras and some 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 (e.g. Baird’s tapir, resplendent quetzal, 
highland guan).  The 2004 work was only very preliminary in terms of understanding the ecology of 
the organisms living in PNC. However, we found the primary forest of the core zone to be 
approximately as rich as the forests of the buffer zone for a range of organisms, despite its higher 
altitude. More importantly, there was 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 we recommended that considerable attention be paid 
to conserving this area as well as the core zone. Of the non-forest land uses in PNC, our findings 
suggested that shade-grown coffee plantations support the most diverse and valuable set of species – 
much more so than other types of plantation and agriculture. Our social-scientific research in 2004 
suggested 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 seemed to be largely 
responsible for this. The villagers were, and still are very willing to get involved with our work. 
 
The main focus of the work in 2005 was to continue to build baseline data for PNC and for the Paraiso 
valley.  Most of the projects were designed to sample a wide range of species and, to a lesser extent, to 
gain population density and habitat data.  The species lists continued to grow rapidly in all taxonomic 
groups sampled. In particular, the accumulation of known herpetofauna in the park showed no sign of 
slowing, with more species added to the park list in 2005 than was the case in 2004 – despite the fact 
that this taxonomic group was the best studied and best known of all the park’s fauna and flora before 
the Operation Wallacea/University of Nottingham work started. In addition, the number of definitely 
and potentially undescribed species (new to science) found in 2005 was greater than was the case in 
2004, and included a lot of vertebrate species.  In short, there was no sign that we have documented 
anywhere near all of the park’s species, yet.  
 
The 2005 social science work continued the previous year’s aim of building understanding of the 
social and economic conditions and opportunities of a selection of buffer-zone villages, and of the 
attitudes to the national park and awareness of its regulations.  Despite the rapid clearance of forest our 
findings about the attitudes of the people living in the south-eastern part of the buffer zone are 
encouraging. The forest seems to be respected at a number of levels (including a religious element).  
However, knowledge of the park’s extent and regulations is extremely limited and this probably 
explains the scale of the clearance of and damage to the forest. 
 
The scientists and volunteers taking part in the scientific programmes in 2003–2005 benefited greatly 
from the experience of coming to PNC. Scientifically, it was both fascinating and valuable. We 
accumulated data that confirmed our initial impression that Cusuco is an area of high conservation 
value.  It was also been a great cultural experience and many people enjoyed getting to know the 
people living in the buffer-zone villages, especially the people of Buenos Aires. 
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Further details of our findings from previous years’ work in PNC are in the 2004 and 2005 reports (see 
the Operation Wallacea website (www.opwall.com).  The rest of this report contains the rationales, 
methods and preliminary findings of (most of) the various projects undertaken in 2006.   
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METHODS AND STUDY AREAS 
Methods for the Cusuco National Park & Paraiso Valley biological surveys. 
(As set out in May 2006) 
 
1 Introduction 
This section describes the methods agreed after extensive consultation during February and March by 
the various groups of scientists and a meeting at Oxford University in March 2006.Most of the 
scientists are meeting at Base Camp during week 1 of the expeditions to field test the methods for the 
final time and also to standardise identifications.  Minor changes to the methods may be introduced 
after that final field testing week but they will be documented and agreed by all participating scientists 
in advance of the teams splitting between the various camps. 
 
The objective is to enable standardised survey effort to be applied to a large number of sites across 
Cusuco National Park and the Paraiso lowland valley.  The proposed data sheets for forest 
structure/botany, invertebrates and vertebrates for each site have been prepared as well as one for the 
data gathered on the transects. A file with these blank Excel data sheets will be set up on the Base 
Camp computer network for each site.  The data will need to be entered on these forms from all the 
teams. It is hoped to develop an Access database, but there has been insufficient time to achieve this 
objective to date and the data stored in Excel sheets are easily convertible to Access once the database 
is developed in future years.  All participating scientists in the programme have signed an agreement 
on data sharing so that the data can be used in joint publications. 
 
2 Site selection and distribution 
Seven camps are being used in the Cusuco National Park plus one in the Paraiso Valley. During April 
and May at each of the camps 4 X 3km long transects are being marked wherever possible (in the 
Paraiso valley the number of transects has had to be reduced to those covering the valley bottom).  
Along these transects 8 sites each at least 200m apart are being marked on each transect. The terrain is 
so steep in many parts of the forest that the choice of sites that can be worked safely is severely 
limited, so sites are being installed wherever possible as long as they ara minimum of 200m apart.  
One of these 8 sites on each transect is being selected as representative of the forest type on the 
transect and will have an area of 50m X 50m marked around it.  This site will be known as the main 
site for that transect with the other 7 sites on the transect being known as subsidiary sites. The sites 
will be situated to one side of the transect with one side parallel to the transect.  Corners (20m apart) 
of the subsidiary sites are being marked with flagging tape and paint and corners of the main sites 
(50m apart) will be similarly marked.  Figure 1 shows the positions of the camps and the proposed 
position of the transects as at 30 April 2006 as they are being installed. 
 
For labelling purposes, the camps will be identified with a two letter code (BC = Base Camp, GU = 
Guanales, CA = Cantiles, BA = Buenos Aires, ST = Santo Tomas, CO = Cortecito, DA = Danto and 
PA = Paraiso).  The transects will be numbered A - D and on each of the transects the sites will be 
numbered 1–8 starting from the camp. Thus BA/D/3 would be the third site along transect D at the 
Buenos Camp 
 
3 Botanical and forest structure characterisation of each site 
Forest structure data will be collected at each of the subsidiary sites on each transect over the next 
three years. These data will be collected by 8-strong General Surveyor teams (sixth form groups), each 
led by a trained Habitat Surveyor, who will ensure the quality of the data collected.  Before this team 
starts their survey work though the herpetofauna team will have completed their detailed search of the 
site and removed any poisonous snakes. Note however that this process can never be 100% efficient 
and there is still a chance of poisonous snakes remaining undiscovered. Groups entering the site 
should do so cautiously and slowly.  
 
The first tasks for the team at each site will be to mark out the 20m X 20m square around the 
observation point.  Two corners of the subsidiary sites will have been pre-marked. The team should 
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lay a tape measure between the two pre-marked points.  A second tape should then be laid at a 90 
degree angle to the direction of the first tape.  Additional tapes would then be laid at 90 degree angles 
to complete the square.  Once the 20m X 20m square has been positioned the tapes will need to be tied 
off and bisecting tapes positioned so that four 10m X 10m quadrants are positioned within the 20m X 
20m square.  During this process care should be taken to minimise damage to the site. 
 

 
Position of the camps in the Cusuco National Park and proposed position of the transects 
 
The forest structure teams will be divided into 4 groups of 2 surveyors: a positional group, a tree 
survey group, a profile group and a vegetation cover group.  Data should be recorded on standard 
forms and input into Excel (see Appendix 1 forest structure record sheet) for each site. 
 
Group 1 Position and disturbance level survey group 
In many cases the GPS position of the site will already have been recorded (these are being recorded 
during the set up of the sites wherever possible).  However, if the position is not known then the group 
will gather data on the GPS position and altitude of the site and ensure the data for the first part of the 
survey sheets are completed.  Getting a GPS reading under a canopy can be difficult and there are two 
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solutions.  A sling shot will be used to shoot a weighted fishing line into the tree crown. This is used to 
lift the GPS into the canopy.   
 
The land position and terrain position of each sites will be recorded (see table 1 for categories). The 
angle of the slope from the highest to the lowest point in the square should be measured using a 
clinometer. A compass will be used to record the orientation of the slope (ie 0 - 360 degrees). 
  
This team also needs to classify the levels of disturbance (see table 1 for definition of categories) and 
the forest dynamics (classified into one of 6 categories - see table 1 If there is evidence of logging the 
number of cut stumps should be recorded for the whole site. 
 
The length and circumference of any fallen trees should also be recorded as an indication of turnover 
within the forest.  Note only the part of the fallen tree within the 20m x 20m site should be measured 
and the total volume of dead wood should be recorded on the data sheet. 
 
Group 2 Tree survey group 
This group will complete data collection on all trees >15cm circumference and more than 1.5m high in 
the 20m X 20m square.   
 
For all trees >30cm circumference, nail an aluminium numbered tag to the tree.  Trees 15–30 cm 
circumference will have all the same measurements taken as for the larger trees but won’t be tagged. 
 
A circumference measurement needs to be taken on all the trees >15cm circumference and is used to 
calculate the diameter at breast height (dbh) which is a standard measure of tree size. From this, a 
curve of tree size classes can be drawn to reflect the size structure within the forest and therefore its 
regeneration capacity. Basal areas can also be estimated from dbh data to give an estimate of biomass 
within the forest.  Circumference should be measured at a height of 1.3m above ground.  If there are 
buttresses then the measurement should be taken above the buttress.  If there is a branch below 1.3m 
or the trunk is thickening at the 1.3m point because it is just below a branch then measure below the 
thickening point.  If the tree is leaning measure from the side of lean. If there are growths on the tree 
trunk ensure the circumference measurement does not include them.  If the tree splits below 1.3m 
measure below the split and if there are multi-stems from the ground measure all stems.  If the tree is 
on a slope then measure from the upslope side. 
 
The height of each tree needs to be estimated by making a visual judgement of tree height to the 
nearest 5 metres - imagine how high up the trunk 5m is, then count how many 5m sections there are.  
For all trees where the top is visible the height should also be measured using a clinometer, as 
described below.  

 
 
Theory: the distance AB is calculated as horizontal distance from the observer to the tree multiplied by 
tan α. The distance AB is calculated as horizontal distance from the observer to the tree multiplied by 
tan α.  The total height is then calculated by adding the height of the observer.   
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If the observer is upslope or downslope of the base level of the tree, which is usually the case in these 
steep habitats (it can be quite difficult to stay on the same level and see the top of the tree etc) then a 
different approach needs to be used.  If below, and the base of the tree is at eye level then only α is 
needed. If lower than that, then β from  eye level to the base of the tree needs to be subtracted  from α 
to the top of the tree.  If you are above the base level of the tree, it gets more complicated so should be 
avoided! 
 
Notes on the architecture of each tree should be made (height of first branch, signs of lower branches 
having dropped off), whether the tree is a dicot, conifer, tree fern or palm, alive or dead and whether 
or not it is in fruit and/or flower (for which binoculars might need to be used).  These latter two points 
are important for the bird studies, whilst the architecture information can be used to infer whether the 
forest has moved from an open canopy to a closed canopy and is an indication of whether the forest is 
primary or secondary.   
 
Group 3 - Profiles group 
This group is responsible for drawing the vertical and horizontal profiles for the sites. 
 
Two vertical profiles (20m X 10m) need to be drawn for each of the sites at right angles to each other.  
The 20m X 20m squares will have been bisected both ways to produce 4 quadrants each 10m X 10m.  
These centre lines will be used to draw the vertical diagrams from and with the change in ground level 
also drawn to scale on the diagrams using a clinometer to take the measurements.  Looking at these 
two profiles will give an idea of how the land slopes in both directions across the site.  The tree height 
data for these diagrams will be taken from the tree survey team.  
 

 
Vertical profile of pine forest (left) and broadleaf forest (right), Lennkh (2003) 
 
The measured position of the base of each tree with a circumference >30cm needs to be plotted to 
scale onto graph so the cluster pattern of the trees can be determined. 
 
Group 4 Vegetation cover  
This group will complete a series of measurements of vegetation cover, including collecting data on 
canopy openness, sapling growth, flowering of shrubs and percentage cover of various vegetation 
types. 
 
The openness of the canopy should be estimated by taking a reading with a canopy scope (see attached 
paper) facing the largest opening in the canopy from the centre of each of the four quadrants and one 
from the centre of the overall 20m X 20m square.  If any of these points is closer than 1m to a tree 
trunk, then the observation point should be moved slightly so that it is at least 1m from the nearest tree 
trunk. The perspex square needs to be held 20cm from the eye and has a number of dots engraved on 
the square.  The observer counts the number of dots that coincide with gaps in the canopy. 
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20m tapes will be used to bisect the 20m X 20m site in order to produce the four quadrants. A 3m pole 
marked in 0.5m segments will be positioned every 1m around these tapes and the presence or absence 
of vegetation touching the pole in each 0.5m segment recorded.  Record the first 32 locations along 
these tapes, which will be summed to produce a percentage of vegetation touches in each 0.5m 
section.  If one of the positions coincides with a tree assume each of the 0.5m segments include 
vegetation. 
 
Within each of the quadrants, the ground cover should be estimated to add up to 100% in the 
following categories (bare rock, bare soil, leaf litter, vegetation).  In addition within each  quadrant the 
percentage of shrubs flowering or fruiting should be assessed in the following categories: 1 = none, 2 
= 1 - 20% in flower/fruit, 3 = 21 - 60% in flower/fruit and 4 = >60% in flower/fruit should be 
recorded. Within each of the quadrants a 2m X 2m square should be positioned and the number of 
woody saplings<1.5m counted.   
 
Epiphyte recording: is a sensitivity indicator for humidity within the forest. The height to which 
mosses/liverworts, filmy ferns, lichens, bole climbers, orchids and lianas grow up from the base of the 
tree has been proposed as an indication of how humid the forest is in general.  in each quadrant, the 
numbers of bromeliads and orchids on the largest tree and one other, randomly chosen tree should be 
recorded as one of the following categories: none, 1 - 5, 6 - 20, >20. 
 
Botany teams 
On the main sites the forest structure teams will be led by botanists.  There will be two teams of 
botanists on site for weeks 1 - 6, who will complete the data collection in a week from each of the 
main camps.  Given that the first week has to be spent at Base Camp for the training, that would leave 
4 weeks for 4 camps each to be completed, with the final week spent together at Base Camp making 
sure the samples were ready for shipping.  
  
These teams will complete the same data collection as described above on a 20m X 20m square within 
the main site. In addition they will identify all trees with a circumference >30cm or take samples of 
leaves, fruit and flowers where possible and description of bark slashes and /or exudates (because 
these are permanent plots, care should be taken to minimise damage to the trees).  The samples will be 
dried and pressed on site for later export for identification at various herbaria.  
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4. Invertebrate surveys 
It is proposed to complete an invertebrate survey at 8 sites (1 main and 7 subsidiary sites) on every 
transect. A team of 6 entomologists will be used to provide sufficient cover to enable this 
comprehensive survey to be carried out 
 
Week 
no. 

Base 
Camp Guanales Cantiles

Buenos 
Aires 

Tierra 
Santa 

El 
Danto

El 
Cortecito Paraiso Total

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

 
Fruit Baited Butterfly Traps 
Ten fruit baited butterfly traps will be placed in each of the four main sites around each camp. The 
traps will all be randomly (trap quadrat co-ordinates will be randomly generated; see attached 
spreadsheet) placed throughout the 50 x 50 quadrat.  
 
The traps will all be placed within 2m of ground level. Traps will either be hung from appropriate 
horizontal branches or a string will be tied across two trees. Monofilament line should be used to hang 
the trap off a branch or the tied string. A small dab of tanglefoot (non drying glue) should be added 
onto the monofilament line just above the trap. Both of these measures (monofilament and glue) are 
there to try and prevent ant attack of the baits and captured butterflies. Traps to be checked and re-
baited every 48 hours. Those individuals that can be identified should be marked (an identification CD 
will be provided) and released while any unidentified individuals will need to be sacrificed either with 
an injection of alcohol for large specimens or a squeeze to the thorax. All specimens will be stored in 
labelled glassine envelopes; write on the envelope: date, camp, site, collector, sampling method and a 
unique identification code consisting of F then a hyphen followed followed by a three numerical digit 
code (e.g. the first fruit baited trap sampled in Buenos Aires on transect D at site 3 would be 
BA/D/3/F- 001). 
 
A small disposable container (approx 7 cm in diameter) will be at the centre of the suspended platform 
with bait placed inside it. One sliced overripe banana will be placed in the bait cup. Each time the trap 
is visited a further half a sliced overripe banana will be added to the cup. Each sampling week will 
consist in two samples of every trap (i.e. 4 days) after which the bait cup should be emptied and a new 
banana added. 
 
All daily data collected for each site should be logged in Butterfly data sheet  (Table 2 Invertebrate 
data records).  Record re-catch of marked individuals on the data sheet and into the specific re-catch 
worksheet in the spreadsheet not into the general worksheet. From previous experience some moths 
are caught in the fruit traps, mainly members of the Noctuidae family such as Ascalapha odorata (aka 
as the Witch moth with arguably the greatest wingspan of any known Lepidoptera!) and these should 
be noted also of these also. 
 
Point counts 
15 minute point counts will be done twice on the main sites and once in every subsidiary site on one 
transect each day. The main site will be surveyed on the way to the transect and once coming out of 
the transect from two different spots in the sampling area. 
 
A five minute settling down period should be allowed for any disturbance that may have been caused. 
Any butterflies within a 10m radius of the observer should be noted, if they cannot be identified on the 
wing they should be caught with a butterfly net, DO NOT launch yourself into the undergrowth to 
catch a specimen this is both dangerous and likely to cause unnecessary disturbance to the sampling 
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area. If identification post capture is still not possible then the specimen should be sacrificed and 
stored in labelled glassine envelope (write date, camp, site, collector & sampling method on the 
envelope) for later identification, each specimen needs to be given a unique identification code 
consisting of T then a hyphen followed by two letters representing your camp followed by a three 
numerical digit code (e.g. BA/D/3/T-001). If you have been unable to identify or catch the individual 
note a brief description and a best guess as to the species it might be. Time, prevailing weather 
conditions along with any other relevant information noted during the course of the point count should 
be recorded. Please complete the appropriate data sheet daily with all relevant details. 
 
Great care should be taken to make sure that out identifications are as accurate as possible, this is 
much easier with some species than others. Point counts will only be done on those days when it is not 
raining. 
 
Light Traps 
Light trapping will be carried out every night in order to sample two families of moths (Sphingidae 
and Saturnidae) and Jewel Scarab beetles (Scarabaeidae: genera: Plusiotis & Chrysina). The trap to be 
used consist of a Gladiator 22W Actinic sets running off (12V) car batteries. One trap per camp will 
be run every night at one of the four main sites. Alternating between sites every two days (i.e. the trap 
will need to be moved every other day). 
 
Beetles and Moths that can be identified will be marked and released. Moths can be marked with the 
same method as butterflies while beetles can be marked by making a distinct pattern of small pin holes 
in the elytra (detail in the full methods). If there is any doubt at all about the identification the 
specimen it will need to be sacrificed. Moths should be kept in labelled glassine envelopes (write date, 
camp, site, collector and sampling method on the envelope) for later identification, each specimen also 
needs to be given a unique identification code consisting of L then a hyphen followed by a three 
numerical digit code (e.g. BA/D/3/L- 001). Beetles will be kept in alcohol either in tubes or whirl-pak 
bags, all of the nights catches can go into a single appropriately labelled (date, camp, site, collector, 
sampling method) Whirl Pak bag. The Natural History Museum at Oxford has also asked us to collect 
any and all non-lepidopteran insects that come to the light trap, these will be stored in the same Whirl-
Pak bags along with any beetles collected. 
 
Please complete a data sheet for every night that the light trap is run. As with butterflies, record any 
re-catches in the datasheet and into the re-catch worksheet in the spreadsheet but do not enter these 
into the main worksheets. 
 
Flight intercept traps 
One flight intercept trap will be set up permanently at each of the four main sites at every camp and 
sampled every two days. A trap will also be run for two days at one randomly selected subsidiary site, 
this trap will need to be moved every other day to another randomly selected new site. 
 
Traps will be 1.4 (tall) x 2.14m (diameter) (Total: 3 m2). They should be pulled taut either by tying of 
against trees of by pulling taut with two poles (in the same way that mist nets are set up). The net 
should be just touching the collecting trays underneath. The collecting trays will be half full of non 
scented soap and either preserving fluid (Ethylene glycol or Chloral Hydrate) or saturated salt. The 
intercept trap needs to have a rain cover in order to prevent rain from flooding the trays. This is simply 
a plastic sheet going over the top of the trap (50cm either side of trap) and pulled taught.  
 
Trays should be poured through a fine strainer, then the contents of the strainer emptied straight into 
whirl-pak bags (brush the strainer to make sure even the smallest things are sampled), then include an 
identifying label (date, camp, site, habitat, collector, sampling method) in the bag and seal, an 
additional sticky label will be completed and stuck to the outside of the sample bag. Do not wash these 
samples under running water, just empty water and add preservative/alcohol.  
 
This sampling method is likely to produce large volumes of specimens, which will need to be stored 
carefully. The data sheet for this sampling method is simply there to report any relevant field notes 
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that you make on conditions or issues that you feel may have impacted on the result (e.g. partial 
collapse of the trap, very windy conditions in the previous 24 hours, disturbance or upturning of one or 
more of the trays, etc). 
 
Dung baited pit fall traps 
The cups that make up the trap are 4-5 inches in diameter with the bait wrapped in cheese cloth or 
similar material hanging just into the cup. The cup should be at least 6 or seven inches deep and ¾ 
filled with water with some non scented soap and either preserving fluid (Ethylene glycol or Chloral 
Hydrate) or saturated salt solution. The trap should have a rain shield in order to prevent the cup from 
over flowing. Traps will be buried into the ground so that the lip of the cup is flush with the soil 
surface in the same way a standard pitfall trap is set up (see picture below). Two cups (one inside the 
other) will be placed at each sampling point in order to make it easier to empty the trap. 

 
Ten traps will be placed randomly throughout the main sampling sites at or near the same (random) 
locations that the butterfly fruit traps are located. Two traps will also be placed (randomly) in the 
subsidiary sites, these will be checked every four days. 
 
When the traps are first poured through a fine strainer, then the contents of the strainer emptied into a 
whirl-pak bag and labelled (date, camp, site, habitat, collector, sampling method). Ensure that even the 
smallest things in the strainer is carefully brushed into the whil-paks (some of the scarabs are less than 
5mm long) one label should be placed inside the bag and a sticky label attached to the outside of the 
bag. The trap should be washed with alcohol and added to the whirl bag. The catches from each site 
can all be placed in the same bag (i.e. all 10 traps in the main sites or both traps in the subsidiary). 
These can then be left for a day or two before being tipped into a fine sieve and washed gently under 
running water. The contents can then be returned to the whirl bag and filled with alcohol. 
 
The intention is to use horse/mule dung as bait. This type of dung does have the disadvantage of being 
rather dry so it will need to be mixed with a small volume of water (bait should be moistened not 
soaked) in a large bucket in order to improve its attractiveness to the beetles. The bait will need to be 
changed every time the trap is emptied. 
 
Bromeliad associated invertebrates 
This project is designed to examine the influence of altitude, tree height, bromeliad species and 
bromeliad size on the colonising aquatic invertebrates. It is proposed to take 3 replicate samples from 
2 species of bromeliads (Tillandsia guatamalensis and Catopsis hahnii) in 3 size categories, at 2 
different heights on trees (canopy and ground level), in pine and broadleaf forest types and at 3 
different altitudes (Base Camp - weeks 3 - 4; Buenos Aires - weeks 5 - 6 and Paraiso - weeks 7 - 8).  
This will give 216 bromeliads from which all the aquatic invertebrates colonising them will need to be 
separated and classified into families.  The objective will be for all the samples to be separated on site 
and a few sorted to family level.  The remaining samples will need to be returned to the UK for 
separation of the samples to family level. The Canopy Access team is on site all season and they will 
be able to sample bromeliads at different heights on the trees. 
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5. Vertebrate surveys 
The vertebrate survey teams consist of herpetofauna, birds, small mammals, bats, primates and 
ungulates 
 
Herpetofauna 
It is proposed to spend four weeks pitlining at each of the main sites. In order to avoid trampling 
caused by checking the pitlines daily, they will be positioned around two sides of the 50m X 50m 
main site with one bucket every 10m, giving a total of 9 buckets and 100m of fencing. In addition 1 
hour searches for herpetofauna in an area 30m X 30m encompassing the whole of each subsidiary site 
and part of each main site bordering up to where the pitlines have been placed will need to be 
completed on all the sites over the season.  In order to reduce the risk of subsequent groups 
encountering poisonous snakes, it is proposed to ensure the sites are all surveyed as close as possible 
to the start of the season and any poisonous snakes removed.  All herpetofauna species observed 
should be identified to species and if captured, released after marking them.  Samples will need to be 
taken if it is a suspected new species or one where identification can only be completed after 
examination of internal features. 
 
Given the need for prior searching of all squares to be surveyed for forest structure, it is proposed to 
have a team of 8 herpetologists running the pitlines from weeks 2 - 5 and completing searches of two 
subsidiary sites each day.  This will enable 5 sites to be searched a week and 20 of the 32 sites at each 
of the sites over this 4 week period.   The training course will have been run at Base Camp in week 1 
so all of these sites should have been searched by the end of week 5, leaving a further 7 sites where 12 
sites will still need to be surveyed each.  Since there will be no pitlining in weeks 6 - 8, then each 
surveyor should be able to complete all remaining12 sites  
 
The first week will be spent completing a training course at Base Camp in order to improve the 
identification skills and practice the survey methods.   
 

Week no. 
Base 
Camp Guanales Cantiles 

Buenos 
Aires 

Tierra 
Santa El Danto

El 
Cortecito Paraiso Total 

2 1 1   2 1 2 1 8 
3 1 1 1 1 1 1 1 1 8 
4 1 1 1 1 1 1 1 1 8 
5  1 2 1 1 1 1 1 8 
6 1  1 1  1 1 1 6 
7  2  2     4 
8 3       1 4 
 
Birds 
It is proposed to complete 10-minute point counts at 8 sites (1 main and 7 subsidiary sites) each day 
from dawn until around 9am for two one-week periods at each camp.  A team of 4 ornithologists will 
be needed to complete the survey work.  Allowing for 15 minutes to move between each survey sites 
and 10 minutes at each site an 8 site transect could be completed in approximately 3 hours plus the 
time needed for the surveyor to return to the camp at the end of the transect.  Thus one surveyor can 
complete a transect in one day and all four transects within the week allowing for days lost due to 
heavy rain or other issues.  The first week will be spent completing a training course and testing (see 
section 2) and then if the surveyors are deployed as in the table below then three visits can be 
completed at each of the sites.  The schedule below has been developed to spread the sampling over 
the season (in case there are differences between the start and end of the survey season), within the 
limitations of when the various camps will be open and numbers of staff available.  This strategy will 
result in 3 X 10 minute observations at each of the sites. 
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Week no. 
Base 
Camp Guanales Cantiles 

Buenos 
Aires 

Tierra 
Santa El Danto

El 
Cortecito Paraiso Total 

2 1 1   1  1  4 
3  1 1   1  1 4 
4   1 1  1 1  4 
5  1 1  1   1 4 
6     1 1 1 1 4 
7 1   1     2 
8 1   1     2 
 3 3 3 3 3 3 3 3  
 
The point count surveys will be completed between 0530hrs and 0900hrs.  If it is raining heavily or 
there are strong winds the survey should be cancelled.  On all surveys the weather conditions at the 
time of the point count should be recorded.  The surveyor should follow the transect to the first site 
and leave the transect to stand in the middle of the survey site.  One minute should be allowed for the 
birds to settle down.  Then over the next 10 minutes for each species the following details should be 
recorded: species, seen or heard, approximate distance from observer over the ground, height of the 
bird above ground in categories (ground level, 1 - 5m, 6 - 20m, 21m - canopy) and the location it was 
recorded (tree, shrub, ground).  For individuals either flying or foraging as part of a larger group, the 
distance to the group rather than each individual should be recorded together with an estimate of the 
number of individuals in the group. Obviously efforts to avoid ‘double counting’ individuals or groups 
already recorded should be made wherever possible. After the 10 min count period is over the 
observers should move to the next point and repeat the process.   
 
On the second count for each transect the order in which the survey is completed should be reversed 
by starting at the distal end from the camp. 
 
The habitat and forest structure data for each site are being recorded by separate teams and will be 
available for use by the bird team for publications (see methods for the forest structure teams). 
 
The point count surveys are likely to miss some of the rarer and cryptic species. In order to reduce this 
problem it has been proposed that after lunch the bird surveyor should complete a 2 hour trek along 
the transect and record the first time that each species is recorded, so that these data can be added to 
the point count data and a species accumulation curve developed for the transect.  In addition for 2 
hours (3 - 5pm) three mist nets should be positioned and checked on an appropriate point along the 
transect. 
 
Using these methods over the three visits, there will be a total of 30 minutes recording during the most 
active time of day in each of the 256 transects.  The additional 6 hours transect walk recording on each 
transect together with the point count data then gives 10 hours worth of recording per transect in 
addition to the 6 hours of mist netting. 
 
Small mammals 
It is proposed to spend a week working each of the transects and for each camp three of the transects 
will be completed over the course of the season, whilst for two of the camps all four of the transects 
can be completed. On each transect a grid of traps will be positioned at 1m outside around the 
boundary of the main site.  With a 10m spacing between traps this will give a square of 24 traps and 
will ensure that the traps are close to where the forest structure measurements will be taken but not 
inside the main site causing trampling problems.  On each of the 7 subsidiary sites a trap will be 
placed on each corner with one at the mid point of each site (total 8 traps).  All traps will be baited in 
the evenings and checked as soon as possible after dawn each day.  For all animals captured data will 
be taken on the species, length, weight and sex and the animals will be marked and released at the 
point of capture.  A team of 4 small mammal scientists will be needed to complete the survey work.   
The first week will be spent completing a training course and then if the surveyors are deployed as in 
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the table below then three weeks sampling can be completed at each of the sites.  The schedule below 
has been developed to spread the sampling over the season within the limitations of when the various 
camps will be open and numbers of staff available.  This strategy assuming 5 nights trapping per site 
will result in 3,120 trap nights spread over 24 main sites and 5,488 trap nights spread over the 182 
subsidiary sites. 
 

Week no. 
Base 
Camp Guanales Cantiles 

Buenos 
Aires 

Tierra 
Santa El Danto

El 
Cortecito Paraiso Total 

2 1 1   1    4 
3 1 1   1  1  4 
4  1 1   1 1  4 
5  1 1    1  4 
6   1 1    1 4 
7 1   1    1 3 
8 1   1    1 3 
 4 4 3 3 3 3 3 3  
 
Bats 
It is proposed to spend 3 nights sampling at two of the main sites at each camp.  Note bat captures are 
seriously affected by rainfall and on average only 50% of the nights can be worked in any week 
because of rainfall. Thus spending 14 nights at a camp should hopefully give enough time to complete 
6 nights netting at each of two main sites.  There will be two bat teams comprising a leader and 
assistant operating for the 8-week period.  The first week though both bat teams will be based at Base 
Camp along with the other scientists and will be going through safety and operating procedures 
training as well as completing 3 nights netting on two of the main sites.  After that the teams will be 
deployed as follows: 
 

Week no. 
Base 
Camp Guanales Cantiles 

Buenos 
Aires 

Tierra 
Santa El Danto

El 
Cortecito Paraiso Total 

2  1     1  2 
3  1     1  2 
4   1   1   2 
5   1   1   2 
6     2    2 
7    1    1 2 
8    1    1 2 
 2 2 2 2 2 2 2 2  
 
For each night 4 mist nets will be run for a 4-hour period after darkness.  All bats captured will be 
identified, measured, weighed, the sex determined and a wing puncture taken before release of the bat.   
 
Primates and Ungulates 
It is proposed that the Tapir scientist walks each of the transects at each of the core zone camps over a 
3 day period recording footprint and droppings from the Baird’s Tapir and also the presence and 
distance at first sighting from the transect of all primate troops.  Only core zone camps need to be 
surveyed, which means that all 5 camps (Base Camp, Guanales, Cantiles, Cortecito, Danto) can be 
completed over a 3 week period.  Each of the camps would be surveyed twice over a 6 week period. 
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Study sites 
Map of ‘transects’ and sites in the eastern part of Cusuco National Park 
 

 
Positions of Sampling Sites: 
 
CANTILES 

CA2 CA3 CA4 CA5 
100m 400m 500m 

100m (Main) 

Ca. 300m (Main) 700m 900m 300m 
550m 

1250m (Main) 1000m (Main) 650m 
950m 1450m  900m 

1150m  
 1100m 

1500m  
 1300m 

1750m   1500m 
   1700m 
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GUANALES 
GU1 GU2 GU3 GU4 
500m 250m (Main) 250m (Main) 250-300m 

(Main) 
700m (Main) 850m 550m 550 

1150m 1150m 1450m 1100m 

1350m 1800m 1700m  
1650m 2000m   
1900m 2350m   
2250m 2550m   
2450m 2950m   

 
BASE CAMP 

BC1 BC2 BC3 BC4 
50m ca. 300m (Main) ca. 200m (Main) 350m (Main) 

250m 800m 500m 850m 
450m 1000m 1500m 1400m 
650m 1200m 1700m 1600m 
850m 1800m 1900m 1900m 
1050m 2150m 2100m 2100m 

1300m (Main)         
 (tree marked with a 26) 

 2300m 
 

1550m    
 
BUENOS AIRES SAMPLING SITES 
BA1 Transect (Las Colmenas) – This transect runs in a NNW direction from the road between Buenos Aires 
and Bañaderos. 
Name Distance down 

Transect 
UTM X UTM Y Altitude Brief description 

BA1/1 Approx. 650m  372870 
 

1715273 
 

1015 
 

By River Cusuco. Broadleaved secondary 
forest. Disturbed and wet 

BA1 
Main 

Approx 1350m 372531 
 

1715860 
 

1194 
 

Pine forest with Broadleaved undergrowth. 
North facing. Steep in places. 

BA1/2 Approx 1950 
(End of transect) 

372411 
 

1715721 
 

1203 
 

1950m into transect. Partly deforested for 
coffee and Banana. Secondary forest. 
 

 
BA2 Transect (Burro) – This transect runs south from the road above Buenos aires and then heads east back 
onto the main road leading up to Buenos Aires. 
Name Distance down 

Transect 
UTM X UTM Y Altitude Brief description/Notes 

BA2/1 150m down 
transect 

372265 
 

1713975 
 

1235 
 

Young coffee plantation (guess 1-2 years 
old).  

BA2/2 At 550m down 
transect 

372355 
 

1713767 
 

1252 
 

Pine Forest on SSW slope. Steep. 

BA2/3  372375 1713584 1222 Pine Forest. 
BA2/4 750m down 

transect. 
372312 1713406 1183 Pine Forest with some diseased trees. SSE 

Slope. 
BA2 
Main 

1Km down 
transect 

372302 
 

1713334 1064 ESE slope. Disturbed forest mainly 
Broadleaved but some pine present. Steep 
slope - sorry!!  

BA2/5 1950m down 
transect. 

372654 
 

1712864 
 

1076 
 

NNW slope. Pine forest with few dead 
trees. Broadleaved undergrowth.  
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BA3 Transect (Colorado) – This transect runs in a SSW direction from the road above Buenos aires that leads 
to Base Camp. This transect is very steep for the majority of its length. 
Name Distance down 

Transect 
UTM X UTM Y Altitude Brief description/Notes 

BA3/1 50m into transect 371793 
 

1713925 
 

1345 Scrubland. Regeneration forest. North 
facing slope. 

BA3 
Main Site 

300m into 
transect. 

371699 1713690 
 

1411 
 

Pine forest with fern & broadleaved 
understorey. South facing slope. VERY 
steep!!!! 

 
BA4 Transect (El Tucan) – North West direction from the main road going from Buenos Aires to Base Camp. 
This transect enters the core zone of the park.  
Name Distance down 

Transect 
UTM X UTM Y Altitude Brief description/Notes 

BA4 
Main 

300m into 
trasnect. 

371611 
 

1714302 1365 Pine forest canopy. Fern/Broadleaved 
understorey. Not too steep on the whole. 

BA4/1 Approx 750m into 
transect. 

371335 
 

1714339 
 

1333 Easterly slope. Broadleaved forest 
(disturbed) by river. Just across from river. 

BA4/2 950m into transect 371121 
 

1714500 1420 
 

Disturbed secondary broadleaved. 
Reasonably flat Slight NNE slope not too 
steep.  

BA4/3 Area 1150m into 
transect. 

371079 1714710 1430 
 

Hollow dip Broadleved forest disturbed. 

BA4/4  Area 1750m into 
trasnsect. 

371252 1715048 1477 Disturbed secondary by road/path. 
Broadleaved Very flat. 

BA4/5 Area 2050m into 
transect.  

371372 1714901 
 

1440 Secondary disturbed forest. SE facing 
slope. Broadleaved forest. 
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Map of ‘transects’ and sites in the western part of Cusuco National Park, core zone 
 

 
 
Positions of Sampling Sites: 
 
EL CORTECITO 
 

CO1 CO2 CO3 CO4 CO5 
350m 100m 550m 75m (Main) 0-50m 

600m (Main) 300-350m 
(Main) 950m 250m  

1600m 700m 1200m 450m  
1900m  1600m 700m  

  2100m 900m  
  2550m 1100m  
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EL DANTO 
 

D0 D1 D2 D3 D4 

200m (Main) 300m 200m (Main) 200m 600m-700m 
(Main) 

600m 600m 550m 500m ? 

800m 1050m 850m 700m ? 

1025m 1300m (Main) 1000-1050m  ? 

1350m 1600m   ? 

1550m 2450m    

1750m     
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Map of ‘transects’ around Santo Tomas, in the western part of the park, buffer zone 
 

 
 

 
 
Sampling sites 
ST1 – Local name is Montana de Lino. This transects heads out in an easterly direction from Santo 
Tomas and then veers towards the north east slightly. Guides: El Indio, Tonio (Antonio), Juan Jose  
(Guicho) & Chepe. 
It has two sites on the transect one main (50 x 50) and one subsidiary (20 x 20). Both could be 
described as disturbed secondary forest which is quite close to agricultural land. 
This transect and associated sites were reccied by Joe, Guicho (Juan Jose), Chepe & Tonio (Jose 
Antonio). 
 
Site Name UTM X UTM Y Altitude Description 
ST1 Main 361949 1721302 803 Forest fragment bordering 

on agricultural land. Mostly 
flat although one corner is 
steep and rocky. 

ST1 /1 
(Subsidiary) 

362201 
 

1721159 
 

935 
 

As above. This site also has 
a slight slope at one end. 

 
 
ST2 –  Local name is Montana de Don Callito. This transect has two subsidiary sites on it and heads in 
an easterly direction. Guides: El Indio. 
 

Transect routes 

Main sampling sites 

Subsidiary sampling sites 
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Site Name UTM X UTM Y Altitude Description 
ST2/ 1  
(Subsidiary) 

361387 1720883 740 Secondary bordering on 
agricultural land. 

ST2/2 
(Subsidiary) 

No GPS reading No GPS 
reading 

No GPS 
reading 

Secondary with large tree 
fall. About 250m from last 
sight. 

 
 
ST3 – Local name is “Camino de Don Pablo”. This transect head is a South – South easterly direction. 
It goes through a variety of forest types including gallery forest (bordering rivers) and higher montane 
forest. The transect has two main and four subsidiary sites. Guides: El Indio, Juan Jose (Gaicho) & 
Chepe. 
 
Site Name UTM X UTM Y Altitude Description 
ST3 – Main site 1 361223 1720189 756 Forest fragment site. 

Disturbed but with some 
very large trees. Access this 
site via “Camino de Don 
Mundo”. The site is located 
“Encima de la finca de 
Samuel” 

ST3 / 1 
(Subsidiary) 

361169 1719876 
 

662 Site is next to river (local 
name “Quebrada de Pablo”). 
This site is very rocky so 
great care should be taken 
with it. 

ST3 / 2 
(Subsidiary) 

361418 1719779 755 Secondary forest. Quite 
steep & rocky. Be careful! 

ST3 / 3 
(Subsidiary) 

361311 1719541 829 Secondary forest. Slope but 
not steep. 

ST3 / 4 
(Subsidiary) 

361430 1719396 934 Secondary forest 

ST3 – Main Site 
2 

361550 1719280 1089 Secondary forest, steep at 
one end. 

 
ST4 – Local name “Guatales de Chente”. This transect heads south from Santo Tomas. Guides: El 
Indio, Samuel, Tonio (Antonio) 
 
Site Name UTM X UTM Y Altitude Description 
ST4 /1 
(Subsidiary) 

360749 
 

1719327 702 Disturbed secondary forest. 

ST4 Main 360997 1718888 942 Disturbed secondary forest. 
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The ‘transects’ and sites at El Paraiso 
 

 
Paraiso valley is located in the north coast of Honduras near to the border with Guatemala. It is a 
privately owned reserve that has been allowed to regenerate from uses such as pasture, Cocoa 
plantations & other agricultural crops over the last 10 years. The reserve is in a valley with an 
approximate size of 5Km2 and is surrounded by land that is used for intensive agriculture and pasture. 
 
The size and topography means that there is limited safe accessibility to many areas of it. Having said 
this a variety of sampling areas which cover the main habitat types have been marked across the 
reserve, some of these have been previously sampled by Cordula Lennkh during her PhD study (GIS 
imagery ground proofing & forest structure study) 
 
Sites: please turn over 
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Sites: 
SITE NAME UTM X UTM Y Altitude Description 
P1 381722 1734456 115m Active Cocoa plantation. Cordula used 

this site although tags have now been 
removed by owner. 

P2 381891 1734087 112m Abandoned Cocoa plantation. Secondary 
forest 

P3 382666 1733353 470m Abandoned field with three years of scrub 
growth on it. 

P4 382553 1732922 434m Cordulas transect sampling site 
(previously named as Pa 9. Antolin 
describes it as primary (some big trees 
definitely present) 

P5 382976 1732382 596m Cordula used this site (named Pa 7). 
Primary forest (?). 

P6 382817 1731100 798m At 750m into the transect. SW facing 
slope. Primay (?) 

P7 382804 1731324 717m Far end is close to the 1000m mark. On 
right of transect. NE facing slope.Primary 
(?) 

P8 382667 
 

1731624 637m Far end is close to the 1250m mark. On 
right of transect. NE facing slope. Primary 
(?) 

P9 382711 1731721 565m 1450m into transect. Left of path. NW 
slope. Very steep site. 

P10 381970 1732070 
 

607m  

Main Site 381999 1733167 228m Large sampling area. Abandoned Cocoa 
plantation (over 10 years old) 

P11 381891 1734087 112m  
P12 381833 1733670 161m Subsidiary site (x-cordula). Name used by 

Cordula PII 
P13 381677 1733662 177m Subsidiary site (x-cordula) 
P14 381595 1733721 243m Old Cordula site on side of mule track. 

Secondary forest with lots of palm. 
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PROJECT REPORTS  
Botany team 
Botanical Survey of Cusuco National Park and surrounding region, June-August 2006 
 
Report by Daniel L. Kelly (Forest Botanist), Department of Botany, School of Natural Sciences, 
Trinity College Dublin and Rochelle Fritch 
 
Personnel:  Botanists: Daniel Kelly, 6 weeks, Caroline Whitefoord, Natural History Museum, 
London, 4 weeks, Rochelle Fritch, 8 weeks (botanist/habitat surveyor). 
 
Guides: E. side of Park: Macrin Rodriguez, Juan Lopez, Onan, Pastor, Alex, Fredi, Antonio. W. side:  
Antonio, Juan, ´Indio´ (Alexis) Hernandez, Mario (of Nuevas Collinas), Roberto, Darling. 
 
Other assistants: David Brady (Trinity College Dublin), Annabelle Bergoend (University of 
Toulouse), Olwen, Alexander (Alex) Wales, Phil, Cathel 
 
Schools/Colleges:  Matthew Arnold, Eton, SBHS (Birmingham), King Edward VI School 
(Southampton), Queen’s College (Ontario), Toronto, Trinity College Dublin, University of Toulouse. 
 
Aims of Botanical Survey:  1. To carry out an inventory of the trees of girth at breast height (gbh; 
measured at 1.3m above ground level) in 20m x 20m sample plots within the ´Main Sites´ on the 
transects laid out in the vicinity of study areas established in Cusuco National Park and the 
surrounding Buffer Zone by Operation Wallacea in 2006. 
2. To record the dominant 1-2 species in the lower vegetation strata of each sample plot. 
3. To collect a soil sample from each sample plot. 
4. To make a general inventory of the vascular plant flora of Cusuco National Park and the 
surrounding Buffer Zone, including the first ever botanical inventory of the west side of the Park. 
 
Habitat Survey: A survey of the habitat was carried out in 20m x 20m plots at both Main Sites and 
Supplementary Sites. This focussed on forest structure and thus was linked to the botanical survey. 
Habitat survey was carried out by school groups, each trained and led by a Habitat Surveyor (of whom 
RF was one).  
 
Results  
Knowledge of the east side of the Park was deepened and expanded, especially in relation to the 
Cantilles area.  
 
The first botanical exploration of the higher-altitude forest on the west side confirms that the area 
includes major expanses of primary montane rain forest. These forests are very species-rich, contain 
many huge trees, and differ significantly from the forests on the east side. A preliminary impression is 
that the rainfall is in general higher and the soils perhaps more fertile. We would emphasise that our 
record of the higher-altitude forest represents a very limited sample indeed. 
 
El Danto is clearly a very high-rainfall area, rich in epiphytes. There are some huge trees, including a 
Liquidambar styraciflua of gbh 5.5m. Tall specimens of ´Guano´ palm (Crysophila sp.) are very 
frequent, especially on upper slopes. The forest vegetation on the upper slopes is +/- open, with the 
conifer Podocarpus oleifolius also frequent. The understorey in this open forest contains much tangled 
bamboo (Guadua sp.) and a scrambling fern (probably Dicranopteris sp.) 
 
El Cortecito contains magnificent stands of primary forest. Huge straight trees are thickly scattered 
from valley floors to ridge crests. Among the most impressive are Liquidambar styraciflua, Cedrela 
odorata (´Cedro¨) and on ridges Pinus maximinoi (the commonest pine species at higher altitudes). 
The forest is lush and species-rich. Dwarf palms are abundant. Tree ferns are very frequent. Epiphytes, 
hemiepiphytes and lianes are very frequent to abundant. Epiphytic bryophytes are plentiful but become 
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conspicuous only in valleys. Aroids are frequent as epiphytes and climbers. Cyclanthaceae are 
frequent as terrestrial herbs and vines.  
 
Forest in the vicinity of Santo Tomas is fragmented and +/- disturbed. It is however species-rich and 
contains many lower-altitude species that are rare or absent in the Core Zone – e.g. certain spiny palm 
species. Our collections from this area will add substantially to the overall list for Cusuco National 
Park and surrounding area. They form a link between the floras of the Core Zone and that of the low-
altitude forest in the Paraiso area.     
 
The following Main Sites were surveyed: 
El Danto: DA0, DA2 ~ DLK 
El Cortecito: CO1, CO2, CO4, CO5 ~ DLK + RF 
Santo Tomas: ST1 ~ RF 
Cantiles: CA2, CA4, CA5 ~ DLK 
Guanales: GA1, GA2, GA4 ~ RF 
Base Camp: BC2, BC3, BC4 ~ DLK + RF 
Buenos Aires: BA2, BA3, BA4, plus subsidiary sites: BA1 SS1, BA3 SS1 ~ RF 
 
Each sample plot was located at a corner of the 50m x 50m Main Site. The corner was normally 
located at random.  
 
Some 2000 duplicate specimens were collected. These include many species and genera not hitherto 
collected from the Park. New species were found even for groups that were focussed on in 2004, such 
as tree-ferns (increased from 5 spp to 7 or 8) and palms (from 6 spp to about 10). 
 
Local names for tree species and other plant species were recorded wherever these were forthcoming. 
These included a substantial number of names not hitherto recorded. Some differences were noted in 
local usage between the west and east sides of the Park. 
 
Three days were spent by DLK and RF working on specimens at the herbarium of the Departmento de 
Biologia, Universidad Nacional Autonoma de Honduras. A number of new species were identified. 
Links between Operation Wallacea and the University were reinforced. 
 
The bulk of the collections remain to be worked on. This work will be carried out largely at the 
Natural History Museum in London, with additional work at Kew and at Trinity College Dublin. A 
fresh list and revised report will be submitted to Operation Wallacea in advance of the next field 
season (proposed deadline 30 April 2007). 
 
The results of the habitat survey have yet to be analysed. A preliminary impression is that much sound 
data were collected. However, the amount of effort and degree of care put in varied considerably 
between school groups, and some data sets are more complete than others. 
 
The results of soil analysis will be completed in Trinity College Dublin. 
 
Problems encountered 
 
Nature of terrain: The terrain is difficult and demanding, especially on the western side of the Park. 
This made accessing and recording of plots slow.  
 
Low numbers of personnel. Numbers for plot survey work were almost always less than the 
optimum; some plots were recorded by 1 botanist + 1 guide only. Recommendation: optimal numbers 
for botanical forest plot survey is 5-7 people. 
 
Difficulties in locating sites: Difficulties were repeatedly experienced in locating main sites, leading 
to considerable frustration and loss of time. Difficulties were also found in orientation within Main 
Sites – other corners could not be located or only with difficulty. Recommendation: Each scientist 
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needs to be given at the start both maps and written descriptions of the sites and their locations. Each 
site needs to be clearly marked at each of the 4 corners. 
 
Supply of equipment: Considerable difficulty and frustration was experienced in this area. 
Equipment was repeatedly either lacking or had gone missing. Repeated problems were experienced in 
relation to the movement of equipment between sites. To focus on the bigger problems encountered:  
 
1. Although the need for newspaper in large quantity was flagged far in advance, and the required 
dimensions specified, no newsprint was to hand at the commencement of field work. Small quantities 
appeared in dribs and drabs, but never of the size requested, and chronically less than required. (At the 
end of 6 weeks we were once again out of newsprint and still in need of same). 
 
2. A major foul-up occurred in the transfer of ten boxes – clearly labelled as botanical material and 
with the name of the Natural History Museum, London – somewhere between Base Camp and Santo 
Tomas. Five or six boxes had arrived within 2-3 days of our reaching Santo Tomas. More boxes 
turned up to one-and-a-half weeks later, by which time some of their contents – of freshly collected 
specimens that had had to sit in damp paper over that period – had seriously deteriorated (and may 
have to be discarded). One of the boxes had still not been located at the time of writing. 
Recommendation:  the chain of communication and accountability needs to be re-examined in this 
area. 
 
Poor working facilities: The scientists were hampered by a chronic lack of workspace and storage 
space. This was most acute at Santo Tomas and Base Camp. Recommendation: adequate workspace 
and safe storage must be provided for each scientific discipline. It is not acceptable to combine 
‘science space’ with dormitory facilities.  
 
Difficulties in collection of specimens: Currently the botany team use long pruners to collect 
samples. This can be very time consuming and in each plot some trees were out of reach.  
Recommendation: The use of tree climbers is an effective and quick method of sampling that is 
employed by other groups within Honduras. This could greatly improve collection efficiency and thus 
the number of plots that could be completed within a season. 
 
Difficulties in drying of specimens: The drying of plant specimens proved to be very time consuming 
and was not the most efficient use of the botanical team’s time. Recommendation: This process could 
be improved by investing in portable plant dryers. This would allow the botany team to dedicate more 
time to surveying and improve productivity. 
 
Demands of habitat survey: The habitat survey proved quite complex and laborious, and had the 
effect of reducing the person-hours available for botanical survey. (It took up most of RF’s time and a 
substantial amount of DLK’s). Recommendation: The habitat survey protocol should be revised and, 
where possible, pruned for subsequent years. 
The botanists should not spend more than a limited proportion of their time on habitat survey. 
 
Conclusions 
 
Much valuable information was gained in 2006. When the work of identification has advanced, the 
2006 data, put together with the data gathered in 2004, will permit a useful overview of the vegetation 
composition of Cusuco National Park and how it varies in relation to the major environmental 
variables (altitude and local climate; topography and soils; successional status and degree of human 
impact. 
 
A greatly expanded species list will become available, especially for the Buffer Zone. This will still be 
very far from complete, but will permit for the first time some provisional estimates of the richness of 
different vascular plant groups within the Park, and allow us to assess the status of Cusuco National 
Park in relation to other sites in Honduras and elsewhere in the Neotropics.  
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The diversity of epiphytic bromeliads along altitudinal and topographic gradients 
David Brady, Trinity College, Dublin 
 
Home supervisor: Dr Daniel Kelly (Trinity College, Dublin) 
Field Supervisors: Dr Daniel Kelly (Trinity College, Dublin); Dr Richard Field (University of 
Nottingham) 
 
The aim of this study was to explore the diversity of epiphytic bromeliads along altitudinal and 
topographic gradients in Cusuco National park, Honduras.  
 
Introduction 
Epiphytes represent about 10% of the global plant diversity, playing important roles in the retention 
and recycling of water and nutrients in the neotropics. The montane habitat of many epiphyte species 
is under permanent threat due to conversion of forest into farming lands so from a conservation 
viewpoint information on assessing the susceptibly of  species such as tropical epiphytes to different 
topographic conditions may provide the scientific community with bio-indicators of climatic 
conditions. 
 
Bromeliads represent a novel adaptations in dealing with water and nutrient stress. They have 
developed specialized trichomes to collect humidity from the air and morphological arrangements to 
create reservoirs among their rosettes of leaves for collecting. These ‘tanks’ also accumulate dead 
organic material that decompose and constitute a source of nutrient that are later absorbed through 
specialized cells at the base of the leaves. Work by Mejia-Changform et al confirm the notion that the 
high dependence of epiphytic bromeliads on atmospheric water makes them highly sensitive to 
precipitation changes. Differences in adaptations by tank and non-tank bromeliads may make the 
bromeliads candidates for such bio-indicators. 
 
Methods 
Site selection: Data were collected in ridge to valley environments along an altitudinal gradient 
between sites at three camps, BA, Base camp and Cantiles. The GPS location along with the altitude 
and a general description of the site were noted.  This gradient includes secondary pine forests and 
pristine montane forests. 
 
Host tree characteristic, name (local or scientific), girth and estimated tree height were measured. 
Bromeliad measurements were taken for the lower trunk or canopy from zero to six metres. 
Measurements were of the size, morphology and height on the trunk where the bromeliads were 
located along with photos and leaf and inflorescence samples to help with species identification. Leaf 
samples are being transported to Dublin for examination of the trichome and leaf hair abundance over 
the altitudinal and topographic gradient.  
 
Results 
None to report to date. 
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Habitat survey team 
Habitat survey report 
Jen Dyer (Operation Wallacea) and Heidi Dennison. 
 
This was the first year in which school students were involved in detailed habitat surveys of the forest 
in Cusuco National Park and El Paraiso Valley. The students were trained by habitat surveyors before 
departing for Honduras, and when they arrived at their first camp, starting with a short lecture on the 
methods they were going to use and then practical training in the forest, in using the equipment and 
filling in the data sheets.   
 
The students worked in groups of up to 12 and collected data in relation to : 
General site survey 
Tree survey 
Profile of tree position and canopy cover 
Vegetation type and density 
See ##### for more details on the methods used. 
 
(Link to data sheets?) 
 
The data are used by the dissertation students and other scientists, for example to find correlations 
between habitat type or disturbance level and the occurrence of different species. A list of the quadrats 
surveyed is given in Table 1. Due to the nature of the task and the length of the students’ visit we were 
unable to complete quadrats located furthest from the camps and those on particularly inaccessible 
terrain. It is hoped that more of these can be surveyed in the coming years. Repeats of some quadrats 
will allow accuracy of measurements taken to be assessed and problem areas identified.  
 
Table 1: List of the sites, and whether or not the habitat survey was done on them. 
 

Camp Transect Site ID Surveyed 
Santo Tomas 1 MS yes 
    SS1 no 
  2 MS yes 
    SS1 yes 
    SS2 no 
  3 MS1 yes 
    MS2 yes 
    SS1 yes 
    SS2 yes 
    SS3 no 
    SS4 no 
  4 MS yes 
    SS1 yes 
El Cortecito 1 MS yes 
    SS1 yes 
    SS2 no 
    SS3 no 
  2 MS yes 
    SS1 yes 
    SS2 yes 
  3 SS1 yes 
    SS2 yes 
    SS3 no 
    SS4 no 
    SS5 no 
    SS6 no 
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  4 MS yes 
    SS1 no 
    SS2 no 
    SS3 no 
    SS4 no 
    SS5 no 
  5 MS yes 
El Danto 0 SS1 no 
    SS2 no 
    SS3 no 
    SS4 no 
    SS5 no 
    SS6 no 
  1 MS no 
    SS1 no 
    SS2 no 
    SS3 no 
    SS4 no 
    SS5 no 
  2 MS no 
    SS1 no 
    SS2 no 
    SS3 no 
  3 SS1 no 
    SS2 no 
    SS3 no 
  4 MS no 
El Paraiso   1 yesx3 
    2 yesx3 
    3 yes 
    4 yes 
    5 yes 
    6 yes 
    7 no 
    8 no 
    9 no 
    10 no 
    11 yesx2 
    12 yesx2 
    13 yesx3 
    14 yes 
Base Camp 1 MS no 
    SS1 yes 
    SS2 no 
    SS3 yes 
    SS4 no 
    SS5 yes 
    SS6 yes 
    SS7 no 
  2 MS yes 
    SS1 no 
    SS2 no 
    SS3 no 
  3 MS yes 
    SS1 no 
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    SS3 no 
    SS4 no 
    SS5 no 
    SS6 no 
  4 MS yes 
    SS1 yes 
    SS2 yes 
    SS3 yes 
    SS4 no 
    SS5 no 
Buenos Aires 1 MS yes 
    SS1 Botany Only 
    SS2 yes 
    SS3 yes 
    SS4 yes 
  2 MS yes 
    SS1 yesx2 
    SS2 yes 
    SS3 yesx2 
    SS4 ?Botany Only 
    SS5 no 
  3 MS yes 
    SS1 yes 
  4 MS yes 
    SS1 yes 
    SS2 yes 
    SS3 yes 
    SS4 no 
    SS5 no 
Guanales 1 MS yes 
    SS1 yes 
    SS2 yes 
    SS3 no 
    SS4 no 
    SS5 no 
    SS6 no 
    SS7 no 
  2 MS yes 
    SS1 no 
    SS2 yes 
    SS3 no 
    SS4 no 
    SS5 no 
    SS6 no 
    SS7 no 
  3 MS yes 
    SS1 yes 
    SS2 N/A 
    SS3 N/A 
  4 MS yes 
    SS1 yesx2 
    SS2 yes 
Cantiles 2 MS no 
    SS1 no 
    SS2 no 
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    SS3 no 
    SS4 no 
    SS5 no 
    SS6 no 
  3 MS no 
    SS1 no 
    SS2 no 
    SS3 no 
  4 MS yes 
    SS1 no 
    SS2 yes 
  5 MS yes 
    SS1 no 
    SS2 yes 
    SS3 no 
    SS4 no 
    SS5 no 
    SS6 no 
    SS7 no 
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Bird team 
Does the Ecological Diversity of birds differ with varying levels of Forest Disturbance in Cusuco 
National Park? 
Eimear Rooney (Queen’s University, Belfast) 
 
Home supervisor: Prof. Ian Montgomary (Head of School of Biology and Biosciences, QUB). 
Field Supervisors: Miscellaneous scientists from the bird team; Dr Richard Field (University of 
Nottingham) 
Date of Study: 19/07/06 to 22/07/06 
Expected Date of submission: May 2007 
 
Introduction 
Conserving and restoring ecosystems is important in the preservation and restoration of species. As 
development in previously untouched landscapes continues there is a need and a responsibility to 
conserve species and promote species richness. Cusuco National park is located in a neo-tropical 
montane forest in Western Honduras. Since 2003 the conservation organisation ‘Operation Wallacea’ 
have been carrying out biological surveys in Cusuco in an effort to provide evidence for the need of 
funding from the Global Environment Facility (GEF) required to carryout the correct management of 
the National Park system (Coles & Field, 2006). 

Studies in 2004 and 2005 in Cusuco National Park doubled the number of bird species 
previously recorded (Brough,1992) and concluded that the core zone of the forest is an important 
refuge for a range of highland specialists (Brace, 2005). The core zone was observed as being 
relatively undisturbed, with many features obvious in areas of greater disturbance absent, and having 
122 of the park’s 217 species as residents. With constant development taking place in Cusuco it is 
important that the land is utilised in such a way that maximises its potential as a wildlife refuge. Brace 
(2005) concluded that it is important to preserve the core zone of the park but are particular habitats in 
this 75km2 area of particular conservation interest? Each species has a particular niche, a particular set 
of variables required for their existence in an ecosystem. To preserve every niche of every species 
would be close to if not impossible so often the more vulnerable species i.e. the species that are less 
likely to recover in another area are focussed upon.  

Rather than being completely conserved tropical rainforests are more likely to be utilised in 
some way, as is the case in Cusuco National Park where land uses include logging, agriculture, 
development and eco-tourism. In addition montane rainforest are constantly exposed to various levels 
of natural disturbance such as flooding and landslides. An understanding of which species can persist 
in different types of managed/disturbed ecosystems can aid in their management and conservation 
planning. Birds make good local scale indicators of disturbance as they respond to different levels of 
instability in different ways (Brook, 2006). The decline or absence of these indicator-species can be an 
indication of the effects of disturbance, for example the insectivorous Slate-coloured Solitaire 
(Myadestes unicolor) is an environmentally sensitive bird and will not be found in areas of severe 
disruption whereas opportunistic birds such as the seed-eating Blue-black Grassquit (Volatinia 
jacarina) will increases in numbers in heavily disturbed/cleared areas (Howell & Webb, 1995).  
 
Aim: My aim is to identify if communities of birds change significantly with various levels of habitat 
disturbance within both core and buffer zones of the forest by: 

• Recording the abundance and diversity of birds at 79 sites throughout the park and provide a 
general picture of bird distribution and community structure 

• Comparing this data with the level of disturbance at each site.  
• Determining how bird communities vary with different levels of forest disturbance to support 

decisions in conservation biology and land management  
I also hope to apply the community data to that recorded by Brace (2005) to show if species ranges 
have tightened or widened, as an indicator of the level of success of the park management. It will also 
be interesting to see if the avifauna responses to natural and human disturbances of a similar severity 
are markedly different. This may provide information as to how certain birds have developed to cope 
with particular types of disturbance over others. Finally I hope to show which habitat types are 
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required for the existence of the park’s flag-ship species, the Resplendent Quetzal (Pharomachrus 
mocinno) and endangered and endemic species in the park (IUCN, 2006).  
 
Method 
Replicate point counts were completed (n=79) for five weeks to assess bird communities in Cusuco 
National Park, Honduras. Each count was repeated three times, each time by a different observer, to 
minimise biased sampling and provide an overview of the avifauna of the site. The point count was 
preceded by a minute of silence to allow the birds to acclimatise to the researcher’s presence. Each 
count consisted of ten minutes of sampling during which time every bird heard or seen within a 50m 
radius from the sampling site was recorded. Care was taken to record each bird only once. Principal 
components analysis (PCA) will be carried out so the communities can be compared with habitat 
measurements recorded at each of the sites by the General Surveyor teams. The variables to be used 
are: 

1. Number of cut stumps 
2. Perturbation cause 
3. Ecosystem dynamics 
4. Number of saplings 
55..  % ground cover of course woody debris  

The perturbation causes are divided into 12 categories: 1)hurricane 2)wind 3)fire 4)logging 5)grazing 
6)insects 7)drought 8)flooding 9)disease 10)recreation 11)pollution 12)tree fall. The ecosystem 
dynamics have been defined into five categories by the general surveyor teams. These are  

1. Mature: apparently undisturbed – never disturbed climax vegetation or disturbed in (pre) 
historic past but regenerated to climax (>200 years) 

2. Old Secondary – Disturbed in historic times but recovered to mature ecosystem (40-200years) 
3. Recent secondary – full grown pioneer trees with low species diversity (typically 10-40 years) 
4. Dynamic – recovering ecosystem after severe disturbance. Abundant growth of young pioneer 

trees ad bushes (typically 5-10 years) 
5. Very dynamic – ecosystem subject to severe changes. Growth of pioneer species mainly in the 

herbaceous and shrub phase (typically <5 years) 
 
Results 
Raw data will be in the form of an excel spreadsheet with site number in the columns and species list 
in the rows. The average abundance of each species will be entered in the corresponding cell for that 
site and total species abundance at each site will be calculated.  The bird communities at each site will 
be compared using Sorenson’s coefficient. At the bottom of each column the five corresponding 
habitat figures (e.g. 1 for hurricane) will be entered. This data will be applied to a computer 
programme for running PCA and results will be analysed to show which habitat features most 
determine the distribution of communities. 
 
Discussion 
Although the results have not yet been analysed it is clear from sampling different areas that the 
communities of birds differ markedly in different environmental situations. The slate-coloured 
Solitaire, little Tinamou, collared Trogon and white-faced Quail Dove are only found in areas of slight 
disturbance. As we progress to areas of greater disturbance there is an increase in more opportunistic 
species such as the green-jay, golden-fronted woodpecker and melodious blackbird. I expect that there 
will be more birds in the disturbed areas but that there will be individuals found only in the core zone 
which depend on habitats which are only slightly disturbed. This paper will hopefully provide a gap 
for future research into the change in habitat utilisation of bird communities over time, to see if birds 
are being forced form particular habitats in the park as development continues.  

If repeating this experiment I would change the way in which the samples were taken. In order 
to accommodate the small manpower and time restrictions a few samples were taken per day. I believe 
that each site should be treated as an individual and sampled on different days but each at the same 
time each day. This would provide a tighter control for the experiment.    
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Small mammal team 
Small mammal dissertations, Cusuco National Park, Honduras 2006 
Charlotte Palmer (University of Birmingham) 
Nancy Young (University of York) 
Amelia Zakiewicz (Queen Mary University of London) 
Elizabeth Bohun (University of Lincoln) 
Paul Furnborough (University of Oxford) 
 
Introduction 
Honduras covers 112,491 square kilometres, an area about the size of England. It provides a 
Neotropical environment which supports a diverse range of flora and fauna, some of which are 
endemic. Honduras has just over 5 million hectares of forest cover. 2.8 pine forest, 2.3 are broad leaf 
forest. This is the highest total in any country in central America. Cloud forest is a unique sort of high 
altitude jungle. It is under threat despite two thirds of the country being covered in rugged mountain 
ranges which could potentially support this type of forest. This rigged topography however has been 
beneficial as it has resulted in a number of isolated regions, which remain refuges for species extinct 
elsewhere; one of these is Cusuco National Park.   
 
Small mammals are vital components in the forest community and are valuable elements in a diverse 
range of food webs. Moreover, they are an imperative food source for various groups of carnivorous 
animals including birds, snakes and small cats. Small mammals perform an active role in the control of 
insect larvae and are also essential for the dispersal of seeds across the forest floor. The spiny pocket 
mouse (Heteromys desmarestianus) contributes effectively to this process as they are avid seed 
hoarders.   
 
Methods 
4 camps were used for the dissertation students’ research; at each camp there were up to 4 transects 
run. On each transect there was one main sub site and up to 7 subsidiary sites, although due to 
logistical reasons and limited trap numbers no more then 4 subsites were used on any one transect. 
Each site is a minimum of 200m apart, to ensure that the sites are independent. 200m is also an 
optimum distance for the ornithologists. The main site was 50x50m grid and had 20 traps forming a 
square 5m in from the perimeter; each trap was 8m, apart. (This is shown clearly in Figure 1 below), 
the sub sites contained 8 traps forming a square 2m in from the perimeter. (This is shown clearly in 
Figure 2 below). Although the traps being arranged in a square was effective, a straight line would 
have been more appropriate as it would of covered more of the transect vegetation.  The traps used are 
similar to Freya traps.  They are actually designed for indoor use so are not an ideal choice of trap, but 
when the roofs are covered with plastic bags they can function as outdoor traps and be quite efficient.  
 
Were possible there was 5 nights of trapping at each transect. The traps were baited as close to dusk as 
achievable and then checked the next morning before the temperature was to high; the time checked at 
each site differed, as the temperature varied at each camp depending mainly on the altitude and canopy 
cover. However, at all sites the traps were checked before 10am. The traps were baited over night 
because most of the small mammal species, in the park are nocturnal, so leaving the traps open in the 
day would result in unwanted captures of birds and herps. Moreover, the traps would have to be 
checked numerous times, which would not be feasible given factors such as the terrain. Animal 
suufering is more likely during the daytime too.  The traps were baited with granola and peanut butter; 
this was the chosen bait because past studies have shown that granola was optimum bait over others 
such as oats. Peanut butter was mixed with it to prevent the bait being consumed by invertebrates, 
such as ants.      
 
When we had a capture it was important to identify the species correctly, so various characteristic 
measurements were taken.  The animals were also given an ID mark in pen on their stomachs and a fur 
clip (see figure 3).   
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Figure 3 Hair clips used to identify individuals when recaptured 
 
Use of hair tubes as an alternative method to live trapping:  The reasons behind trialing this method 
are that it is less intrusive than live trapping as the animals are not captured, only a few hairs would be 
pulled out so would be less stressful, they are less time consuming in the field as they don’t need to be 
checked as often, they are more transportable than the cages.  The tubes were made out of sheets of 
acetate which had a diameter of 6cm and were held together with gaffa tape.  A strip of Faunaglue was 
taped to the top of the tube, and the bait was placed in the centre.  If they are placed in exposed spots 
or on sloping ground then they were secured with sticks either side of them.  See figure 4.   
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Figure 4: Hair 
tubes 

 
The tubes were placed near to the live traps; where this method was used on a site every live trap was 
paired with a hair tube.  This was in order to be able to make a comparison to the success rates of live 
and hair traps.   
Results of the hair tube investigation: 
 
Results 
Results of the hair tube investigation: Preliminary findings are showing that the hair tube method has 
been as successful, if not more so, than live trapping.   
 
Discussion 
The season has been very successful for data collection generally although the capture rates have been 
lower than expected in some sites.  In particular there have been low capture rates at Guanalese where 
there have previously been high capture rates.  This is likely to be as a result of the disturbance effect 
of other science groups and will be investigated.   
 
Samples have been taken for an unidentified individual and an example of the Peromyscus mexicanus, 
Mexican Deer Mouse, which is much larger than the range given in the identification guides (Reid, 
1997).  There is a population of such individuals in Cusuco.  These will be investigated further with 
the help of Fiona Reid if possible and research in conjunction with US museums and universities.   
 
The data has yet to be investigated statistically.  The students are investigating the effect of natural and 
human forest disturbance on small mammal populations and whether small mammals can be used as 
bio indicators and whether dung beetle abundance can be used as an indicator of small mammal 
communities.  The use of hair tubes as an improved method is also being investigated.  Further the 
data are being used with data from other science groups to discover if and how different survey groups 
effect each other. 
 
Preliminary findings are showing that the hair tube method has been as successful, if not more so, than 
live trapping.   
The problems this method faces are that it cannot be used to assess abundance as individuals cannot be 
identified, if the hair samples were to be used to classify species then lab time would be excessive, 
wouldn’t sample all species types unless different baits and diameters were used. 
It would be interesting to try and place traps arboreally as if these achieved successes then live traps 
could be used to identify species.  Different baits and tube sizes should be trialled as this would 
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increase the number of species that this method could sample.  Also it would be useful to use this 
method on more sites as more data would make it clearer if this would be a viable method to use and 
provide more statistically reliable results. 
 
Suggestions for improvements/further work 
The type of trap that have been used this year are similar to Freya traps.  They are not well suited to 
the terrain in the park, especially the West side as many of them get damaged when they are carried by 
mules.  It would be extremely useful for future years to have a different design of traps, preferably 
ones that are collapsible and more easily transportable.  Also the traps do not need to be as large as 
they currently are as smaller traps would still catch the same species.  It would also be very useful if 
the traps were suitable for outdoor use as the traps currently roves have to be fitted using string and 
plastic which the mammals can chew through. 
 
New marking techniques were being trialled this year, hair clipping was the most persistent, however 
on the smaller species (Scotinys teguina) this was often unclear.  A stomach marking was made with a 
permanent non-toxic marker pen, this was usually visible, although after rain normally only a vague 
colouring was apparent, the additional measurements taken and the hair clip were then used to identify 
the individual.  The final mark was a system of rings drawn around the tail, again with the marker pen, 
this method proved to be very unsuccessful as on recaptures it was never visible.  It is therefore not 
recommended that it is continued next year. 
 
Clearer maps and location of sites would make setting up transects a lot easier and quicker, meaning 
that more data could be collected.  There were often times when we could not get 5 nights trapping 
because of the lack of guides that knew where the sites were. 
 
Arboreal studies would be interesting, either live traps, or hair traps could be used and would give a 
more comprehensive view of the small mammals in the park. 
 
We have currently only used one type of bait in the smaller traps, apart from opportunistic studies 
which have been minimal, and little weight can be put on their findings.  It would be interesting to use 
a bait that would be more suitable to insectivores as this may increase the species list for the area. 
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Primate team 
Primate Behaviour Report 2006: Behaviour, diet and ranging of mantled howler monkeys, 
Alouatta palliata, in the Cusuco National Park, Honduras  
 
Senior Primatologist: Dr Kathy Slater 
Assistant Primatologist: Nic Donati 
 
Introduction 
Mantled howler monkeys, Alouatta palliata, have been studied extensively in Central America, but 
very little is known about the behavioural ecology of this species in Honduras. Mantled howlers are 
found from lowlands up to 2500 m (Reid 1997) and live in groups ranging from 5-28 with single 
individual howlers found living solitary during periods of immigration (Crockett and Eisenberg 1987; 
Snarr, 2006). Howler monkeys of both sexes typically disperse upon reaching sexual maturity, 
resulting in social units comprised of unrelated adults, devoid of kinship networks. Howler monkeys 
are primarily folivorous (Glander, 1992), and are therefore thought to compete for access to food 
resources via scramble competition, (Sterk et al., 1997; van Schaik, 1989). Consequently female social 
relationships have been characterised as ‘Dispersed’ and ‘Egalitarian’ (Sterk et al., 1997). Males 
compete for access to fertile females and as it is not possible to share fertilisations, male social 
relationships are more competitive than those of females (van Hooff, 2000). Male social relationships 
are characterised by linear dominance hierarchies within the group, although male-male aggression in 
generally low. Generally, the preferred social partners of females are other females, whereas male 
affiliative behaviour is more often directed towards females (Zucker & Clarke, 1998). Females are 
attracted to others’ infants and are reported to groom mothers as a means of gaining access to their 
infants (Zucker & Clarke, 1998). Infanticide risk from extra-group males is reported to be high in 
howler monkeys (Crockett & Eisenberg, 1987) and females with young infants rely on group males to 
protect their offspring, which greatly affects patterns of proximity and social grooming.  
 
Since 2004 Operation Wallacea has conducted research on mantled howler monkeys located in Parque 
Nacional Cusuco, in the Merendon Mountain range in North West Honduras.  The park consists of 
23,440 acres including a buffer zone (15, 650 hectares) and a central core area (7,790 hectares).  The 
park was created in 1987 and has been managed by Corporacion Hondurena de Desarollo Forestal 
(CODEFOR) in conjunction with other non-government organizations.  There are three main forest 
types within the park: broadleaf, pine and dwarf forests with zones of transition, agriculture, shade 
coffee plantations and recently logged areas. Behavioural research has concentrated on the howler 
monkey troops found in the broadleaf forest that surrounds the Guanales fly camp within the central 
core zone. In 2005, basic activity budgets were described using broad behavioural categories. 
However visual encounters with the howlers were limited due to difficult terrain and poor habituation. 
In the 2006 field season attempts were made to extend the existing trail system at Guanales and 
increase the number of visual contacts made in order to increase habituation to human observers and 
add to existing behavioural data.  
 
Methods 
As with the 2003/2004 field seasons, behavioural observations were conducted on unhabituated troops 
from 6th July – 22nd August 2006.  Each day, attempts were made to locate at least one troop based on 
the direction of their morning vocalisations. Once a troop had been located, the number of individuals 
present and GPS location of the troop were recorded. Further GPS locations were recorded at regular 
intervals to give an idea of day and home ranges. Data were collected using instantaneous scan 
samples (Altmann, 1974), at 5-minute intervals, noting the age/sex class of each individual in view 
and their corresponding behaviour (see Table 1 for behaviours and definitions). Data collection 
continued throughout the day until nightfall or until the troops moved into areas of the forest with 
sufficiently harsh terrain that they could not be followed by human observers. As troops were 
unhabituated and troop members could not be individually recognised it was not possible to analyse 
data at the individual level, thus data were summarised for each age/sex class only. The percentage of 
scans spent in the various activities by different age/sex classes and percentage of scans spent in 
proximity to conspecifics of different age/sex classes were then calculated. Data were also divided in 
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to two time blocks (morning and afternoon) in order to investigate the effect of time of day on 
behaviour. 
 
 
Table 1:  Ethogram of mantled howler monkeys in the Cusuco National Park 
 
Behaviour Definition Secondary Information 
Feed mastication of food while food item is in hand 

or mouth. Monkey may be stationary or 
locomoting while doing so 

note type of food eaten (fruit, 
flower, new or old leaves) and 
plant species if known 

Climb the changing of positions within a tree by any 
mode of locomotion 

 

Forage  visually seeking food sources, or pulling food 
sources towards the body using hands 

 

Rest  inactivity in a sitting, standing or laying 
position 

if the monkey is within one arm's 
length of a conspecific record as R 
PX and note the age/sex class of 
the other individuals 

Move movement between trees by any mode of 
locomotion 

 

Groom  manipulatation fur of another individual with 
hands and / or mouth 

note whether to the behaviour is 
given or received and the age/sex 
class of the other individual 

Autogroom  manipulation of own fur with hands or mouth, 
often removing lice or debris, which may or 
may not be ingested 

 

Play grappling with self or other individual note the age/sex class of the other 
individual(s) where applicable 

Vigilant stationary position with head raised, scanning 
the surroundings and looking into the distance 

 

Vocalization all forms of oral vocalization, including long 
calls and soft throat barks 

 

Embrace monkey wraps one or both arms around a 
conspecific, which may or may not be 
reciprocated 

note whether to the behaviour is 
given or received and the age 

Aggression includes: threats (fixed gaze on another with 
mouth slightly opened and a little bit of teeth 
showing. May also involve extreme retraction 
of lips with full teeth exposure), chases, lunges, 
strikes and biting 

note whether to the behaviour is 
given or received and the age/sex 
class of the other individual 

Other includes all subcategories not assigned  
 
Preliminary Results 
In 2005, Venado, Timbo and Timbito trails were used for following the monkeys. This season new 
transects were added; T1, which runs along the Venado trail and then continues up the valley towards 
a waterfall and T3, which runs along the river in the direction of the Timbo and Timbito trails (Figure 
1). Due to a landslide and hostile coffee plantation owners, only the first 550m of T3 were accessible 
to the monkey team. Part way through the season, a further trail Quetzal was added as the howlers 
were frequently heard vocalising from that area of the forest (Figure 1). Encounter rates with the 
howlers remained low this field season despite increased observation effort. Nine visual contacts were 
made over the first 7 weeks of data collection period resulting in 42 hours of behavioural data in total.  
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Figure 1: Representative Map of Trail System in Guanales Fly Camp, Cusuco National Park. Each 
trail is marked per 300m. 
 
Preliminary results indicate that male and female activity budgets were very similar, although only 
males were observed vocalising (Figure 2). Juvenile activity budgets differed from those of adults as 
juveniles spend more time moving and less time resting than their adult conspecifics (Figure 2). 
Activity budgets did not appear to differ between morning and afternoon observations. Male 
vocalisations occurred more frequently in the afternoons, although this result was likely confounded 
by one particular afternoon encounter in which a number of adult males continually vocalised and 
threatened the human observers. Only limited feeding data were collected as the monkeys were 
observed feeding in only 1.17% of scan samples. It was therefore not possible to determine whether 
the feeding ecology of mantled howlers in cloud forest is significantly different from that of howlers in 
lowland habitats. Due to an extremely limited trail system and harsh terrain it was virtually impossible 
to follow troops once they began to travel. It was therefore also not possible to collect data regarding 
home and day ranges of the howler troops. Female-female social relationship appeared unaffected by 
the presence of infants as adult females were never observed resting in proximity to female 
conspecifics regardless of the presence of infants and females did not direct grooming towards 
mothers as a means of gaining access to infants. However, females with young infants did spend a 
higher percentage of scans in proximity to adult males (Figure 3).  
 

Guanales 
Camp 

T1  2600m 
T3    1700m 
Timbo  1755m 
Timbito  1069m 
Venado  1200m 
Quetzal 1175m 
 
Proposed Trails for 2007 
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Figure 2: General activity budgets of mantled howler monkeys at Guanales.  
 

Figure 3: Percentage of scans spent in proximity to adult males by females with and without young 
infants. 
 
Discussion  
The preliminary results from this field season are similar to the findings from the 2004 and 2005 field 
seasons in which the howler monkeys spent the vast majority of their time resting. However, due to 
the poor habituation of howler monkey troops at Guanales such conclusion should be viewed with 
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caution. Their is a long history of hunting within the Cusuco National Park, which has likely affected 
the howler monkeys’ response to human observers and the difficult terrain and short field seasons 
have made the habituation process extremely difficult.  Moreover, the large numbers of volunteers and 
excessively loud school groups using the Guanales transects has affected the monkeys’ behaviour. 
during the course of the field season the troop were located increasingly further away from the 
campsite and no successful observations were made during the peak Opwall season where numbers at 
Guanales were exceptionally high. During this time, the howler monkeys often refrained from giving 
their normal morning and evening vocalisations which greatly affected our ability to locate them. 
Consequently, behavioural observations are far from reliable. During encounters, troop members often 
spent a large proportion of their time watching us and appeared to be extremely nervous. Due to the 
behavioural ethogram definitions this behaviour was actually recorded as resting rather than vigilance, 
which is a problem that will need to be addressed in future field seasons. The tendency to watch their 
human observers may also explain why the howlers spent such little time feeding during observations, 
as it would be extremely difficult for the monkeys to maintain the same level of vigilance while 
foraging for food. 
  
Attempts to gather data on the feeding ecology of the howlers at Cusuco have been severely limited by 
the lack of habituation and limited trail system. Behavioural observation generally occurred in the 
morning once groups had been located from morning vocalisations. Troops could be observed for 
several hours provided that the monkeys remained resting. Only rarely could troops be followed once 
they began to move and these follows were limited to minutes rather than hours. Information regarding 
the main food sources consumed by the howler monkeys has therefore been obtained from interviews 
with local guides. Although insightful, this data does not provide an accurate account of the relative 
importance of food sources the monkeys. Information regarding daily movements has been limited by 
the same problems. Thus, if the primate behaviour project is to continue at Guanales then a number of 
changes with need to made. 
 
Project Proposal for the 2007 Field Season 
In order to collect reliable, consistent  behavioural data on the howler monkey at Cusuco I strongly 
recommend that Opwall either severely limit the number of volunteers and exclude school groups 
from Guanales or set up a fly camp exclusively for the primate behaviour project as the current noise 
levels and general disturbance along the transects are unacceptable. This system has already been 
adopted by the Opwall primate behaviour project in Buton, where dissertation students and scientists 
are able to work with semi-habituated troops in the forest close to the village of Kawlei which is some 
distance away from the main transects in the Lambusanga forest reserve. Primates are a very popular 
choice with university students, which can bring a significant source of income to the Opwall projects, 
especially as with no equipment costs, the project can essentially pay for itself. I therefore feel it is 
justified to make the necessary changes to the project.  
 
If the project continues at Guanales camp then it is possible to extend the existing trail system (see 
Figure 1 for two proposed trails) to locate a group above the waterfall on T1 and also to connect with 
an existing trail on Monte Lupe opposite the existing Quetzal trail. It may also be possible to create a 
small fly camp at Monte Lupe specifically for the primate behaviour scientists and dissertation 
students. Other possible locations include an area of relatively flat broadleaf forest close to the 
Cantiles fly camp on the East side of the park or close to the Danto or Cortisito fly camps on the West 
side of the park as a number of sightings have been made from these areas. As it is unlikely that such 
camps could be ready to accept dissertation student in the 2007 field season, I suggest that data 
collection continues at Guanales, but is concentrated on the howler monkeys’ vocalisations. 
Recordings of vocalisations could then be analysed back a basecamp using a computer software 
package such as RAVEN to provide insight into individual variation in call types and also the 
possibility of context specific vocalisations. RAVEN could also be used by other Opwall projects (e.g. 
to analyse bird song or frog calls). 
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Large mammal team 
Cusuco National Park large mammal monitoring end of season report 2006 
 
Dr. Kymberley A. Snarr, University of Toronto, Canada  
Dr. Philip M. Wheeler, University of Hull, UK 
 
Introduction 
Large mammals are important to the dynamics of tropical forests especially as seed predators and 
dispersers. Most of Honduras’ large mammals are understudied as are these species in montane forests 
throughout Central America.  The region is experiencing rapid deforestation and unregulated hunting 
and monitoring large mammal populations is a crucial first step in protecting these species and the 
forests they inhabit.  To date, large mammal populations have not been studied systematically in the 
Operation Wallacea program at Cusuco National Park (CNP).  The aim of Large Mammal Monitoring 
program is to establish a long term monitoring program for all large mammals (though focusing on 
Tapirs and primates) within CNP.  The specific objective is to survey large mammals to establish and 
monitor their status in the face of management changes.   
 
Large Mammal Monitoring – Methods 
Large mammals were surveyed in CNP along line transects. Transects up to 3 km in length were 
surveyed over the 8 week Operation Wallacea season in accordance with the guidelines established by 
MacKenzie (2005). Large mammal occupancy was recorded through detection of dung, tracks, 
visualization, vocalizations, and characteristic leaf rustling.  Surveys focused on Howler Monkeys and 
Baird’s Tapir but recorded incidental signs of other species with the aim of carrying out Patch 
occupancy analysis of Tapirs and Howlers. In addition a preliminary species list of large mammals 
detected by signs was generated.  
 
Patch occupancy analysis 
As it is currently not a widely used method, we present here a justification for the use of patch 
occupancy modelling in the study of primates and elusive forest ungulates. 
Studies of rare forest ungulates have highlighted the need for sign-based metrics for the estimation of 
population size, parameterized by comparison with line-transect density estimates and/or radio-
tracking (see for example Brooks et al., 1997, quoted above). However, both line-transect methods 
and radio-tracking require large amounts of direct-contact data and consequently are time and labour 
intensive. This is especially so when the species in question is elusive because of current or historical 
hunting pressure. Radio-tracking will necessarily be limited to studies of small numbers of animals in 
limited locations and can not reliably be used to calibrate sign indices across a species’ range. Line 
transect methods such as Distance sampling require a relatively large number of observations to 
produce robust estimates of density. For a species which numbers fewer than 5000 individuals, spread 
across a wide area, the requirement of 50-60 observations for robust parameter estimation (even before 
covariates of detectability are considered) is difficult to achieve. In many instances, direct 
observations are few and are outnumbered by signs of the study species. The problem for 
conservationists and wildlife managers is how to use these signs to provide population information. 
Many of the same problems exist when studying primates: groups are elusive or cryptic and direct 
sightings may be insufficient to carry out Distance analysis (Snarr, 2005). Furthermore, vocalizations 
may be more frequent than visualizations, and traditional line-transect methods struggle to incorporate 
these in density estimation. 
 
In patch occupancy analysis we are not explicitly interested in population size, but in distribution 
(though these two may be related). In the case of rare species, particularly those that are affected by 
hunting or habitat loss, where the immediate management question relates to the distribution of the 
species, patch occupancy methods, rather than explicit population-estimation methods, are relevant to 
management objectives. 
 
The most basic level of information we can obtain about a species is on its distribution. Studies of 
distribution produce presence-absence data. Frequently these studies are analysed using logistic 



 52

regression models where a range of variables are related to the presence or absence of the species in 
question, usually in a post-hoc fashion. However, such studies have one major problem: how does one 
take account of the fact that the species in question will be present in some sites but not detected? 
Patch occupancy analysis seeks to model this situation and in doing so provides a robust and unbiased 
method for understanding species distributions. In practice this involves carrying out repeat surveys 
for species presence. Repeats can be temporal or spatial. Use of the method for the non-technically 
minded has been facilitated by the development of the software package PRESENCE (Mackenzie et 
al. 2006). This allows detectability and occupancy to be modeled and enables inclusion of covariates 
of either or both to be included in models, such that factors that affect probability of occupancy and 
probability of detection can be analyzed. Importantly, confidence intervals for occupancy estimates are 
produced that allow an assessment of the reliability of parameter estimates. The parameter that is 
estimated is the ‘proportion of area occupied’ (PAO). Depending on the size of survey area (termed 
‘landscape unit’) and time between surveys in relation to species home range, PAO can be interpreted 
as relating to species distribution or habitat use (Fig. 1). 
 

 
Figure 1. Landscape units (light grey) that are large in relation to home range size (a) are appropriate 
for distributional studies while those that are small in relation to home range (b) are more appropriate 
for studies of habitat use. 
PAO can be multiplied by the area of interest and typical population densities to provide approximate 
estimates of population size. 
Patch occupancy modelling therefore seeks to estimate a metric that is appropriate to studies of rare or 
elusive mammals; it is possible to use sightings, vocalisations, and signs of the target species and 
therefore data is more readily available than for techniques that require direct sightings. Furthermore, 
choosing an appropriate landscape unit allows questions of distribution or habitat use to be answered. 
 
Large Mammal Monitoring - Results 
The specifics for the two studies focused on ungulates and primates follow in separate sections.  For 
the other large mammals, a species list has been produced. 
 

Scientific Name Common Name 
Alouatta palliata Mantled howler 
Ateles geoffroyi Spider monkey 
Cebus capucinus White-faced monkey 
Dasypus novemcintus Nine-banded armadillo 
Mazama americana Red brocket deer 
Odocoileus virginianus White-tailed deer 
Tapirus bairdii Baird’s Tapir 
Tayassu tajacu White-collared peccary 
Procyon lotor Racoon 
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Nasua narica Coati 
Leopardus pardalis Ocelot 
Sciurus variegatoides. Variegated Squirrel 
Sciurus deppei Deppe’s Squirrel 
Agouti paca Agouti 

 
A further sighting of Herpailurus yaguaroundi (jaguarundi) was made by another scientist, not on 
survey transects.  Ethnographic inquiry indicates potential presence of jaguar via tracks and scat, photo 
taken 4 years ago by a Peace Corps volunteer. 
 
Proposals for the 2007 season – Large Mammal Monitoring 
For the 2007 season, it is suggested to have two teams of dissertation students or volunteers.  Each 
team would be responsible for one portion of the park, west or east, and would consist of two 
dissertation students and one assigned guide to work for the full season with the students.  The 
students would carry out the monitoring of the transects, rotating between the two camps on their 
assigned side.  To improve upon the basic patch occupancy modeling set out in the 2006 season, the 
program should include:  

• The measuring of tracks to build up detailed evidence of mammal presence 
• Photographic evidence of tracks and feces to improve recognition of the various species 
• Laminated sets of track identification measures for each team 
• Inclusion of students with specific interests in medium to large sized mammals with more 

intensive studies involving squirrels, small cats, peccary, and pacas is strongly recommended to 
improve understanding of ecological roles in CNP. 
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Primate Monitoring 
 
While there have been monitoring programs of primates in various countries in Central America, there 
have been few such studies conducted in Honduras.  To date, there has been three studies, each 
covering the three species which range in Honduras, mantled howlers (Alouatta palliata) (Snarr 2006), 
Central American spider monkey (Ateles geoffroyi) (Hines 2005), and the white-faced capuchin 
(Cebus capucinus) (Buckley 1983).  Mantled howlers are listed on CITES in Appendix I, spider 
monkeys and capuchin on Appendix II.  As primates are the largest arboreal mammals in Neotropical 
forests and are important to forest ecology, it is critical to understand their habitat usage, density, 
specific ecological needs, and current knowledge, attitudes and practices of the main stakeholders to 
develop appropriate conservation strategies.   
 
Operation Wallacea has been conducting research in multiple areas in Honduras.  One area is Parque 
Nacional Cusuco which is located in the Merendon Mountain range in North West Honduras.  The 
park consists of 23,440 hectares including a buffer zone (15, 650 hectares) and a central core area 
(7,790 hectares).  The park was created in 1987 and has been managed by Corporacion Hondurena de 
Desarollo Forestal (CODEFOR) in conjunction with other non-government organizations.  There are 
three main forest types: broadleaf, pine and dwarf forests with zones of transition, agriculture, shade 
coffee plantations and recently logged areas.  It is reported that the three Honduran species of 
monkeys continue to range in Cusuco National Park. The rapid ecological assessment of the Nature 
Conservancy (1996) demonstrates the presence of only one species of primates, the mantled howlers.  
Previous primate work in 2004 and 2005 detected the presence of mantled howlers (sightings and 
vocalizations), the possible presence of white faced monkeys (sightings), with lack of presence of the 
Central American spider monkey indicated.  While there has been discussion of Alouatta pigra (the 
black howler) ranging south into northern Honduras and the possibility of this species residing here 
(Hines 2004; Snarr 2005, 2006), to date there has been no confirmed sightings of howlers lacking a 
distinct mantle. 
 
During the 2005, a preliminary study on primate population abundance and density was initiated using 
distance sampling.  Due to low visualization of the monkeys in the transects but with the presence of 
vocalizations, the method failed to produce robust samples for analysis.  This year, primate presence 
and habitat occupancy was conducted employing patch occupancy modeling as part of the large 
mammal monitoring project.  
 
There were three subsidiary projects carried out for the 2006 season based.  Fecal samples of mantled 
howlers were collected when encountered to examine speciation, compare preservation methods, and 
conduct preliminary parasitology examination. Approximately 10 samples were collected and will be 
examined through the University of Toronto in the various subsidiary projects.  
 
Primate Presence/Absence Modeling - Method 
During the 2006 season, each transect was walked 3 times using 1 km sampling units.  When primates 
were visualized on the transect, or vocalizations were clearly within a 1 km distance from the transect, 
presence was indicated for the 1 km unit.   
 
Primate Presence/Absence Modeling – Preliminary Results 
Preliminary results from PRESENCE indicate howlers occupy 78.8% of the available habit as seen in 
Figure 2.  It is estimated that 55 km2 of forest area in CNP, and thus, howlers occupy 43.3 km2 of the 
forest.  Given that one group occupies 1 km2 based upon previous research (Crockett and Eisenberg 
1987) with group size in the park found to be approximately 10 individuals/group, it is estimated there 
are 430-440 individuals ranging in the park. 
 
For the two other primate species, there was one confirmed sighting of the Central American spider 
with one unconfirmed sighting during the 2006 season, with only one vocalization of the white-faced 
capuchin.  Guides report sightings of white-faced capuchins in Las Minas area during the non-OpWall 
season.  Thus, due to lack of presence, these two species cannot be included in the analysis.  
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Figure 2: Distribution of primate signs in Cusuco National Park.  The green spots represent survey 
sites were primates were not present.  The red spots represent survey sites were howlers were present.  
The red dot with circle represents the one survey point where spider monkeys were present.  The red 
spot with the square represents the one survey point where capuchin monkeys were present. 
 
Ethnographic Inquiry - Methods 
To gain further insight into primate presence within the park, key informant and semi-structured 
interviews were carried out opportunistically.  As defined by Schensul et al (1999b), semi-structured 
interviews consist of a set of predetermined questions related to domains of interest and is 
administered to a representative sample of respondents to confirm study categories, and identify 
factors, variables, and items or attributes of variables for analysis.  In this research project, open-ended 
questions were employed.  Thus, allowing built-in flexibility as the predetermined questions allow the 
collection of data in specific areas while the open-endedness of the questions allows the researcher to 
expand and probe into areas of interest and importance at their discretion based upon respondent’s 
answers.  As discussed in Schensul et al (1999b), the predetermined questions flow temporally from 
earlier to more recent events, from simpler to more complex topics,  and contains grouped questions 
which move from concrete to abstract issues, and move from the least sensitive or threatening to more 
sensitive or threatening.   
 
There were three general areas to the interview.  The first section of the interview contextualized the 
interviewee by investigating their longevity, position and association within the particular stakeholder.  
The secondary section moved to knowledge of mammals and specifically monkeys, with sub-
questions relating to their knowledge of PNC and the connections between themselves and this area 
(historically and presently).  The interview finished with a small more abstract section on the forest 
and environment in general, allowing the interviewee to discuss changes in the environment and to 
express what they felt the future held for the forests and the monkeys.   
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In the initial stages of the interview, I informed the interviewee of the project and material being 
covered, obtained verbal consent to carryout the interview and for inclusion of data collected during 
interview for research purposes.  Confidentially of the information collected was stressed and that 
there was no attachment of the name to the material.  For each interviewee, I employed a coded 
number based upon the date and their stakeholder association.  The questions were asked in a 
conversational manner and thus, the interviews flowed as a ‘guided’ conversation.  Dependent upon 
the answers, there was expansion with further questions or exploration into areas that were not thought 
of prior to the setting of the interview questions.  If the predetermined questions were answered prior 
to asking them and while in the flow of discussion, I would ensure not to ask any questions that had 
already been answered, thus avoiding repetition.   
 
During the interview, handwritten notes were made in a small handheld notebook in as an unobtrusive 
manner as possible.  I recorded only detailed observations and responses from the interviews.  Any 
inferences, hunches, emotional response from me were recorded in a separate part of the notes.  When 
recording, I utilized key words, attempting to note as many words as possible without losing the train 
of listening or engagement in the ‘conversation’.  At a later time, usually within 24 hours, I fleshed out 
the interview notes into full text.  I attempted this as soon as was possible as memory can fade or alter 
the experience, resulting in missing or altered details.  Tape recording and transcription is favored by 
some due to completeness of notes (Emerson et al 1995; Schensul et al 1999b), whereas others argue 
that handwritten notes in some settings are more appropriate as they are less intrusive, allowing for a 
higher comfort level of the interviewee (Schensul et al 1999a).  As this data collection took place in 
mainly rural and natural settings, it was less intrusive to use small notepads and produce handwritten 
notes rather than tape recording as many of the interviewees were not familiar with and may have been 
uncomfortable with these types of electronic devices.   
 
Ethnographic Inquiry – Preliminary Results 
During the 2006 season, 10 interviews were conducted on the west side, adding to the 12 interviews 
conducted on east side during the 2005 season. Preliminary findings indicate less intimate knowledge 
on the three species of monkeys ranging in the park, with less usage of specific common names for 
each species and little intimate knowledge on feeding preferences.  The west side community has 
slowly penetrating the forest on the north-west side for the last 20 years with the presence of active 
clearing for cattle pastures and full sun coffee in the buffer and core zone.   
 
Discussion – Primate Monitoring 
The howler population is estimated to be 430-440 individuals which is small and may not be a viable 
population.  Spider monkeys and capuchins were found to continue to persist in the park after three 
years of research but due to low sightings, are likely not be persist in viable population numbers.  
 
The main threats to the presence of all three species of primates include deforestation and resultant 
habitat loss and hunting.  There is clear evidence of newly cut areas in the core zone of the park 
occurring in many areas of the park, including both the west and east side of the park as seen in Figure 
3 and Figure 4.   Land is being cleared for expansion of pasture and creating of both sun and shade 
coffee production.  Based upon the newly cut areas and the number of settlements which surround the 
park, an estimate of 40 hectares are cleared on an annual basis.   Lack of the presence of natural 
resource guards and official management in the park has lead to increased land clearing with more 
cleared areas found this season than last.   
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Figure 3: Freshly cut area cleared to expand cattle pastures on Transect 5 (2600m), Cantilles 
 

 
Figure 4: Freshly cut area cleared to create sun coffee plantations on Transect 1, El Cortesito. 
 
Hunting is a second threat to persistence of primates in the park.  While direct evidence of primate 
hunting as not be found, ethnographic evidence indicates that spider monkeys are a favoured species 
based upon their desirable flavour and large size.  This may be the key to the low numbers of spider 
monkeys as indicated during the past two seasons of primate distribution work.  Howlers are not a 
desired species for hunting although ethnographic inquiry indicates howlers are hunted when food 
resources are low.  There are two methods of hunting in CNP.  During the night, a pair of hunters will 
mount the platform, locally called ‘tapescos’, as seen in Figure 5.  The tapescos are built close to areas 
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which have a large number of fruiting trees, attracting a number of terrestrial and arboreal species.  
Hunting platforms found in a number of the OpWall transects with approximately 25 tapescos noted 
during the 2006 season.   
 

 
Figure 5: Typical hunting platform (tapesco) for night hunting, located on Transect 3 (650m), 
Guanales. 
 
The second method of hunting employed is the use of dogs during the day time. Evidence of hunting is 
indicated by the hunting platforms, small secondary hunter trails, empty gun shells, and the sound of 
guns and dogs in the forest.   
 
Summary – Primate Monitoring 

• Mantled howlers are found in over 78% of the forest with a strong present in the broad-leafed 
forest with an estimated population of 430-440 individuals. 

• Central American spider monkeys and white-faced capuchins continue to persist in CNP albeit 
in low numbers 

• Hunting is a threat to primate population viability and to the safety of OpWall operations 
 
Proposals for the 2007 season – Primate Monitoring 
Primate monitoring using patch occupancy modeling has proven to be a successful method in CNP.  
Continuation of the monitoring with the large mammal monitoring team is recommended. 
 
Further areas to investigate include areas where ethnographic inquiry indicates potential pockets of 
primates.  These include the area of Cerro Negro, the most western section of the park, which may 
house groups of spider monkeys.  Cerro Negro investigations can be explored from the western camp 
area.  The second area suggested for investigation is the plains of Cantilles, which houses the centre of 
the core and has been noted to be rich in broad-leafed forest and mammals in general.  Access to the 
plains of Cantilles would be through a large mammal monitoring transect cut from Cantilles 
connecting to El Danto.   
 
I am also suggesting an expansion and continuation of the ethnographic inquiry with fluent Spanish 
speakers and an altered focus of the interviewing to include hunting preferences and trends, and how 
this affects large mammal populations. 
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Baird’s Tapir monitoring 
 
Introduction 
Baird’s Tapir Tapirus bairdii is the largest of the American tapirs and is restricted to Central America 
and Western Columbia and Ecuador. It is classified by the IUCN as ‘Endangered’ with a population 
estimated at fewer than 5000 individuals, highly fragmented throughout Central America (Alais et al. 
2002). The species management plan (Brooks et al. 1997) identified habitat loss, rather than hunting, 
as the major threat to Mesoamerican Tapirs throughout their range. That report regarded a co-
ordinated survey of the species and development of non-invasive techniques for studying tapir 
populations as priorities for further research:  
“…Development and standardization of population estimation techniques based on the use of signs of 

tapir presence (tracks, trails, feces). Calibration of population indices obtained with such 
techniques by comparing them with other estimates (e.g., from line transect data) and tapir 
populations of known size (e.g., in sites where telemetry studies are conducted) is important. 

“Development of non-invasive techniques (perhaps using feces) which may allow data collection on 
the sex, reproductive status, and other physiological information of animals in the wild…” 
 

Brooks et al. (1997) 
 

The Cusuco Tapir project was established to increase understanding of Tapirs in the Park and attempt 
to meet these research priorities. However, since the production of the Action Plan, developments in 
molecular technologies and survey methods mean that methods other than those suggested above are 
appropriate. The Cusuco project therefore intends to examine Tapir distribution by patch occupancy 
modelling (Mackenzie et al. 2006) and collect faecal samples for DNA analysis. It is hoped that work 
in Cusuco can act as a model for Tapir monitoring and study throughout Honduras, and perhaps 
throughout the species range. 
 
Baird’s Tapir monitoring in Cusuco 
All transects in the park were surveyed over a six-week period. Signs of tapirs (tracks and faeces; no 
sightings of Tapirs have been made to date) were recorded along transects at 250m intervals. Four 
such intervals comprised a 1km ‘landscape unit’, and were used as spatial replicates for a patch 
occupancy analysis.  For the analysis, transects were coded as ‘Peripheral’ (n=10, 18km) or ‘Core’ 
(n=10, 24km) depending on their location in the reserve (Table 1). 
 

Transect Length (km) Location 
EC1 3 Peripheral 
EC2 2 Core 
EC3 3 Core 
EC4 1 Core 
EC5 2 Core 
ED0 2 Core 
ED1 2 Core 
ED2 1 Core 
ED3 1 Core 
ED4 2 Peripheral 
GU1 3 Peripheral 
GU2 3 Peripheral 
GU3 2 Peripheral 
GU4 2 Peripheral 
CA1 1 Core 
CA2 2 Core 
CA3 1 Core 
CA4 2 Core 
CA5 4 Core 
BC1 3 Peripheral 

Table 1. Details of Cusuco transects 
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A general model with constant occupancy was compared to a model with ‘Location’ as a model 
covariate. This latter model performed better than others when assessed with standard model selection 
methods (AIC, Goodness of Fit) and the results are presented here. 
Overall occupancy for the reserve was 0.647 with a SE of 0.063 (Table 2), suggesting that changes in 
occupancy of 12% or greater ought to be detectable with 95% confidence using the current survey 
method. Occupancy was also estimated separately using only dung encounters and only track 
encounters. Tapirs in the Park appear to use latrines, faeces are persistent for several months and easy 
to identify, so dung encounters probably represent long-term core Tapir range. Tracks are transient and 
more easily overlooked so they may be more indicative of wider, less regular movements. Occupancy 
estimates were lower and standard errors were relatively high for the models with signs analysed 
separately compared to models that used both signs. Occupancy estimates were similar for dung only 
and tracks only models (though tracks produced higher estimates). For all models ‘Core’ occupancy 
was substantially and significantly higher than ‘Peripheral’. Furthermore, ‘Core’ occupancy estimates 
for the combined sign model were sufficiently robust to allow changes in occupancy of around 14% in 
this zone to be detected in future years. 
 

  Occupancy Standard Error 
ALL Naïve estimate 0.628  
 Overall 0.647 0.063 
 Peripheral 0.326 0.110 
 Core 0.902 0.071 
DUNG Naïve estimate 0.452  
 Overall 0.530 0.088 
 Peripheral 0.195 0.104 
 Core 0.780 0.127 
TRACKS Naïve estimate 0.548  
 Overall 0.568 0.066 
 Peripheral 0.230 0.102 
 Core 0.821 0.087 

Table 2. Occupancy estimates 
 
Further surveys of the area in coming years will permit the use of multi-season models and increase 
the robustness of the parameter estimates. 
 
Population Size and Distribution 
Given an approximate forested area of around 55km2, and overall occupancy rate of 65%, 
approximately 36km2 of the park ought to be occupied by tapirs. Densities from other sites range from 
0.05-1.33 individuals km-2 (Brooks et al. 1997; though note that these densities will relate to sites with 
only partial occupancy, so actual densities in areas where tapirs are present may be higher) resulting in 
a population estimate between 2 and 48 individuals, the mid-point being 25 individuals. If typical 
home ranges of 1km2 (Foerster & Vaughan, 2002) are used, the population size is estimated at 36 
individuals. These estimates include males, females and juveniles and are therefore below what can be 
considered viable in the short-term (i.e. 50 years). Any level of hunting and increased habitat loss will 
likely result in the imminent extinction of the Cusuco population. 
The distribution of Tapirs as assessed by the present study is shown in Fig. 6. Tapirs were only found 
well within the limits of the core zone of the park. The core of the species’ range in the park appears to 
be the forest around El Cortecito and El Danto camps. This concurs with the opinion of local guides, 
and with ad hoc assessments of forest quality made while walking transects. Furthermore, in certain 
areas, notably that around Guanales, there were no signs of tapirs until areas over 2km inside the park 
boundary were reached. Whether distance from human settlements affects tapir distribution will be the 
subject of further study, but it appears that the species is absent from most areas that are readily 
accessible to humans. This matches results from other recent studies in Honduras (N. Estrada pers. 
comm.)  
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Figure 6. Distribution of tapir signs within PN Cusuco. Green spots represent surveyed sites where 
tapirs were absent. Blue spots are signs where tapirs were present, their size represents proximity to 
other signs; larger spots are in core distribution areas. Buffers are km bands around positive tapir sites. 
 
Threats 
Occasional signs of hunters (trails, hunting platforms, bullets, gunfire) were encountered through the 
season and throughout the park. Sets of Tapir and dog tracks at the El Cortecito camp were interpreted 
by a guide as being two tapirs chased by hunting dogs. It is my general impression that hunting 
pressure within the park is high, relative to the park’s area. There are few signs of pigs (Peccaries), 
which are a key bushmeat species, and trails of Red Brockett Deer are less frequent than I would 
expect. Furthermore, sightings of these species have been very few. Conversations with guides suggest 
that tapir captures are very few, and I would guess that such events are largely opportunistic; because 
of the low population size, hunters probably do not go out searching specifically for Tapirs. 
 
Conclusion 
There is currently a small population of probably 20-30 individuals of Baird’s Tapir within PN 
Cusuco. The population can not be considered viable in the long term, given the population’s size, the 
presence of hunters and continuing habitat loss occurring around the park. The core of the species 
distribution is western Cusuco and it is this area that should be the primary focus of protection efforts. 
In particular, it is important to prevent further spread of cutting from the Agua Mansa area. 
 
Future Work 
Tapir surveys will continue in Cusuco and allow detection of trends in population and distribution. 
The area at the top of the Quebrada de Cantiles, between Cantiles transect 3 and El Danto transect 3 
(Fig. 7) is a notable gap in the current sampling programme. This could be a route for an exploratory 
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transect next season linking Base Camp with El Danto. This would be a long day’s work but ought to 
be feasible if the party travels light.  
 

 
Figure 7. Proposed new transect (red line) between Cantiles transect 3 (green line) and El Danto 
transect 3 (purple line). 
 
A number of faecal samples have been collected. Attempts will be made to analyse these in the UK 
over the coming months, and if successful, a more intensive faecal sampling strategy will be carried 
out in coming years. 
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Is there a relationship between the distribution of Baird’s tapir and fruit in a montane 
neotropical rainforest? 

Inger Kristiansen, University of Edinburgh 
 
Home supervisor ~ Professor Andrew Illius. 
Field supervisors ~ Dr Phil Wheeler, Dr Richard Field 
Dates of study ~ 20th July - 22nd August 2006 
Expected date of submission ~ May 2007 
 
Introduction 
Tapirs represent the largest living herbivores in Central America, hence their role in the ecosystem is 
of paramount importance, especially as seed dispersers and seed predators (IUCN). 
 
Baird's tapir is categorized as Endangered in the IUCN’s 2002 Red List of Threatened Animals. The 
main threats to tapir survival vary among different regions and different countries, though loss of 
habitat is widely thought to be one of the dominant forces affecting their populations (Matola et al. 
1997).  Today the species range area is estimated at 1,186,300km2 (Arita et al. 1990), with a closer 
look at current tapir distributions indicating that it is surviving principally in areas where access by 
humans is difficult.   

 

Figure 1. Baird's tapir (Tapirus bairdii) distribution map. Although the present possible distribution is 
contiguously shaded, it should be noted that much of this area is highly fragmented. 



 65

Very little fieldwork has been conducted in Honduras with regard to population monitoring of Baird’s 
tapir, with the last complete study estimating between 1000 to 2000 tapirs living within protected areas 
of Honduras (Marineros 1994).  It is crucial to now confirm if tapirs are still present in many areas 
throughout this range, and if indeed their populations have been reduced in some of these areas, the 
key causal factors should be identified.  
A protected area such as Cusuco National Park represents a potentially model location in which to 
study Baird’s tapir, as human disturbance is relatively low at its core, increasing further towards the 
buffer zone and its villages. The changing forest structure also provides opportunity to investigate 
their population in relation to various habitats.  
 
Aims and Objectives 

• Does the presence of various fruits affect the distribution of Baird’s Tapir? 
• Does the presence of Baird’s Tapir affect the distribution of various fruits? 
• What are the contents of Baird’s Tapir’s faeces? 

 
Methods  
We employed two strategies in order to consider the relationship between the distributions of Baird’s 
Tapir and fruits.  Surveys were conducted along transects to evaluate whether the presence of Baird’ 
Tapir was limited by fruit, while inspections of quadrats surrounding latrine sites and non-latrine sites 
were used to consider whether the distribution of fruits is determined by the presence of Baird’s Tapir 
 
From a preliminary broad assessment of the park, three camps were identified as having differing 
populations of Baird’s Tapir. Tapirs were thought to be absent in Guanales, at a low abundance in El 
Cortecito, whilst the population appeared to be greatest in Cantiles.   These camps also represent 
significantly different altitudes, with Cantiles being of highest and Guanales being of lowest altitude. 
 
The initial task of determining the distribution of Baird’s Tapir was assumed by searching for 
evidence of their presence, namely their tracks and faeces, along each 50m section of transect.  This 
process was aided greatly by the local guides, whose knowledge of both the area and habits of the tapir 
proved invaluable. 
 
To put this population into context, the distribution of fruits would need to be understood.  This was 
achieved by categorising the fruits found along the transects, that is, fruit present along each of the 
50m lengths was identified and its local name recorded. 
 
In addition to observations along the transects themselves, 30m x 30m quadrants were marked out at 
each “fresh” latrine site (those with dung deposited within the last 6 months).  Within these plots, a 
search for fruit was conducted for 30 man minutes, with each presenting fruit again being identified 
and its local name recorded.  For the purpose of comparison, a further quadrant was marked out at a 
random location along the same transect, for each of the latrine fruit plots. 
 
From each of the latrine sites, a sample of dung was collected.  This was then sorted, by extracting all 
seeds to be counted and categorised.  The first 100 readily identifiable fragments were also separated, 
to be classified into broad groups dependent upon their original form (monocotyledonous, 
dicotyledonous, woody herbaceous). 
 
Study sites 
A total of 1600m of transect was studied across the three camps, the location of each of these are 
shown in the two maps below.  Transect Ca6 is located between Gu1 and Ca3, though is not shown. 
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Eastern Camps: 

 
Western Camps 
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Results 
Fruit Categories 
By placing fruits into categories defined by their general structure, table 1, the broad distribution of 
fruits along each transect was revealed (tables 2 and 3).  Distributions were compared by calculating 
the presence of tapirs and fruits relative to the length of transect along which they were found. 
 
Table 1 

Berry Hard Fruit Nut Palm 
Star Bottom Grenadia Saportio Capooka 
Pomegranate Mangle Malcotta - Pocco Hardin 

Uvita Lima Pallo               - Medio Guan 
Mistletoe Lima Behuka                 - Grande   

Cirine Il Choso Nicki Dambo   
3-Seg' Berry Mini-mangle  Cangechiyan   

Blueberry Sucte Ridged brown   
Cypris Catcho Cokyo   

Mini-gooseberry Agua Catillo    
Lemonsy      

Goblet Berry      
Plaitanyu       

 
Table 2.  Fruit species richness and tapir presence along transects. 

Camp Transect No. Species per km Tapir Presence per km 
Cantiles 1 0.027 0.008 

  2 0.038 0.002 
  3 0.021 0.000 
  4 0.032 0.000 
  5 0.030 0.002 
  6 0.022 0.002 

Cortecito 1 0.019 0.000 
  2 0.017 0.002 
  3 0.029 0.003 

Guanales 1 0.019 0.000 
  2 0.011 0.000 
  4 0.019 0.000 

 
Table 3.  Fruit species richness along transects 

Camp Transect Berries per km Hard Fruit per km Nuts per km Palm per km 
Cantiles 1 0.021 0.005 0.000 0.002 

  2 0.016 0.009 0.000 0.001 
  3 0.004 0.007 0.000 0.000 
  4 0.010 0.007 0.002 0.003 
  5 0.007 0.008 0.009 0.004 
  6 0.003 0.007 0.005 0.003 

Cortecito 1 0.004 0.002 0.004 0.003 
  2 0.003 0.003 0.004 0.003 
  3 0.004 0.010 0.002 0.006 

Guanales 1 0.004 0.006 0.005 0.002 
  2 0.002 0.003 0.005 0.000 
  4 0.003 0.005 0.003 0.000 

 
Fruit plots 
The presence and absence of fruits, along with the abundance of each fruit ‘type’ is outlined in table 3.  
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Table 4 

Camp Transect 
Distance 

(m) 
Latrine / 
Random

No. of 
Species

Presence 
Berry 

Presence 
Hard Fruit 

Presence 
Nut 

Presence 
Palm 

Cantiles 2 450 R 1 1 0 0 0 
  2 550 L 3 1 1 0 0 
  2 600 L 3 1 1 1 0 
  2 850 R 2 1 0 0 0 
  2 950 L 4 1 1 0 1 
  2 1170 R 3 1 0 0 0 
  5 40 R 1 1 1 0 0 
  5 850 L 4 1 1 1 0 
  5 950 L 3 1 1 0 0 
  5 1200 R 3 0 1 0 1 
 6 650 L 5 1 1 1 0 
   6 2200 R 2 1 0 0 0 

Cortecito 2 800 L 5 1 1 0 1 
  2 1020 R 3 0 1 0 1 
  3 370 R 2 1 1 0 0 
  3 850 L 3 1 1 0 1 
  3 1400 L 3 1 1 0 0 
   3 2300 R 2 1 1 0 0 
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Graph 1. Frequency of fruits present in latrine and random quadrats 
 
 
A chi square test shows there is a statistically significant difference between the presence of Lima in 
latrine sites and random sites. 
 
Identification of faecal sample contents 
Table 5 shows the ratio of fragments found in the faecal samples. The chi square test shows a value of 
53.46, which is far greater than the critical value at P=0.01 (9.21).   
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Table 5 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
Discussion  
Preliminary analyses of results suggest that the tapir may be acing as a seed disperser for the vine lima 
(local name – lima behuka). From the chi-square test alone, we can be confident that there is a 
significant difference in the contents of faecal samples, with regard to the site from which it was 
sourced, suggesting that the diet of the tapir does vary considerably depending upon its geographical 
location.  Closer analysis of the observed and expected values suggest that faecal samples contain a 
greater amount of dicotyledonous and woody material in Cantiles and more monocotyledonous 
fragments in samples sourced from Cortecito. 
 
Further work will largely concentrate on statistical analysis of the data collected, in order to gain 
greater insight into the relationships between the distributions of Baird’s tapir and fruit.   
 
Upon my return to Edinburgh University, I plan to analyse the faecal seeds and fragments to a much 
greater level of precision.  I hope for this to involve identifying the seeds to their Family level, and 
then attempt to see if they can be germinated in the lab.   This is intended to give an appreciation of 
the viability of seeds, once they have passed through the tapir’s gut. 
 
I hope to conclude my study by demonstrating Baird’s tapir as functioning as a significant seed 
disperser across this neotropical montane rainforest.  This will of course rely upon the imminent 
statistical analysis, which I trust will be reliably representative of the population as a whole with such 
an abundance of data. 
 

Camp Transect Monocotyledonous Dicotyledonous Woody Herbaceous 
Cantiles 2 23 8 69 

  2 26 21 53 
  2 16 27 56 
  5 5 31 64 
  5 43 4 53 
  5 48 2 50 

Cortecito 2 34 5 61 
  5 42 0 48 
  5 43 1 56 
  5 48 3 55 
  5 34 7 59 
  5 45 12 43 
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Bat team 
The diversity and community composition of bats in relation to different vegetation densities 
and habitat types 

Daniel Garcia, Queen Mary University of London 
 
Home supervisor: Dr S. Rossiter. 
Field supervisors: Tamir Caras, Dr Richard Field. 
Dates of study: 20th July – 22nd August 2006 
 
Introduction 
The order Chiroptera has recently received much attention and many conservation efforts are 
underway to support this ever threatened group of mammals. The main cause of bat species decline is 
through the actions of human disturbance, whereby large scale deforestation is taking place. As a 
result bats are now considered one of many keys to monitoring the disturbance levels and its effects 
upon the bat communities. At present, the Chiroptera are the second largest mammal group, consisting 
of 950 species worldwide and a large proportion of 150 species can be found in Central America 
(Reid, 1997).  
 
Bat diversity and communities are shaped by a number environmental effects, including anthropogenic 
influences as mentioned above. An example of such environmental effects includes the vegetation 
types, the vegetation densities, food resource and altitude. Generally, communities in undisturbed 
forest have large species diversity with low abundances. In disturbed forest patches, diversity is low 
with a higher abundance of a few particular species that are more resilient to high disturbance effects. 
In areas of thick vegetation densities bats are more likely to have reduced weights and smaller wing 
spans to allow more manoeuvrability. Higher altitudes can also affect bat communities as there may be 
less resource availability at higher altitudinal gradients, allowing the more energetically adapted 
species to cope with such conditions. 
 
The main focus of this project is to investigate the diversity and community composition of bats with 
different vegetation densities and habitat types. Determination of the communities is made through the 
use of morphometric data as well as identifying the species that are present. The project aims to serve 
as a general ecological report with a minor conservation focus. The project was considered as the data 
from this report may contribute the enforcement of new management practices. The data can show the 
effects upon species diversity and the communities present when vegetation is removed from a large 
site.  
 
Methods 
Sites 
The sites that were surveyed around the Cusuco National Park were El Paraiso, Santo Tomas, El 
Cortecito, Base Camp, Guanales, Cantiles and Buenas Aires. The first three sites are located in the 
West side of the park moving up an elevational gradient, whereas the latter 
sites are located in the East side. Each site has differing vegetation densities, types and levels of 
disturbance. 
 
For the purpose of data collection in the field, the equipment used for capture and morphological 
measurements were 4 x 6 meter mist nets, hand weighs, callipers, biopsy punctures, small tubes of 
alcohol, and cloth bags. 
 
For each transect at the sites of El Paraiso, Santo Tomas and El Cortecito, four 6 meter nets were 
placed in different positions along the transect line. Nets were placed within the forest patch or 
perpendicular to a path. Nets were also placed in clearings or across waterways. For each net general 
habitat information was recorded. This information included the general topography, the net 
orientation in relation to its situation e.g. forest patch, canopy cover, undergrowth amount and the 
height of the undergrowth. These were measured on a scale of one to three, with a measurement of low 
to high respectively. Each side of the net was assigned A or B, with the A side facing the direction of 
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the transect start. The area around the net was given a general vegetation score with 1 being no 
vegetation and 5 being very dense vegetation. Each side is divided up into 24 squares, each square 
representing a meter square, and given individual vegetation scores for the path of the bats towards the 
net. The nets are opened at 19:30 and closed at 23:00 and are checked every 30 minutes. When the 
bats are caught the position on the net is recorded and processing begins. Morphological 
measurements are taken, including the tibia and forearm length, the weight of the bat, its sex, species 
and its reproductive status. 
 
Results 
Due to the nature of the study, data analysis is incomplete so a brief summary of some results can be 
offered. 
 
The graph below shows the average number of bats caught per net night with vegetation density.  
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The graph shows that a lower vegetation density gives rise to a larger abundance of bats, but decreases 
as vegetation density increases. The preliminary results gathered so far indicate that species diversity 
is highest at medium vegetation densities but considerably lower at high vegetation densities. This also 
corresponds to the lower abundances as shown above. At each different vegetation density, certain 
species of bat are more prevalent when compared to other species. Such species that are common 
throughout most of the range of densities are Artibeus Jamaicensis,  Artibeus toltecus, C brevicauda , 
S Ludivici and S lilium. 
 
Discussion 
The results so far indicate that as expected, less vegetation densities result in lowered diversity but 
higher abundances in more resilient bats species. At very high vegetation densities, diversity and 
abundance is very low as manoeuvrability would be greatly reduced. Diversity is also reduced at low 
vegetation densities as resource availability is lowered. 
 
Some disadvantages so far in the process of data collection is that the recording of the various 
vegetation densities are subjective. Also the data does not include an even number of very high or very 
low vegetation density scores. 
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An enquiry into the extent to which bats can be used as indicators of human disturbance in 
Cusuco National Park, Honduras. 

Elena Musgrave, University of Edinburgh 
 
Field supervisors: Tamir Caras, Dr Richard Field. 
Dates of study: 20th July – 22nd August 2006 
 
Introduction 
It has been claimed that, ‘bats have great potential as indicators of levels of habitat disruption in many 
parts of the world as they are trophically diverse. Tropical bats may offer a broad view of the “health” 
of an ecosystem because they exploit different trophic resources.’ (M. B. Fenton.) This study aims to 
assess the extent to which, in Cusuco National Park in Honduras, it is possible to use bats as indicators 
of human disturbance. In order to assess this, it focuses on 3 more specific ideas. 

1) Whether the abundance of bats changes with the level of human disturbance in an area. 
2) Whether the species diversity of bats changes with the level of human disturbance in an area. 
3) Whether the patterns suggested by looking at the overall data for the park are the same as 

when applied on a more local scale, and therefore whether this predictable nature of 
population change can be used more often when assessing the extent of human disturbance in 
an area.  

 
The research was carried out in Cusuco National Park Honduras. This area is located in the Merendon 
Mountains in NW Honduras and has previously been defined as Central American Montane forest. 
The park covers a total area of 23,440 ha. This has been subdivided into a core-zone which comprises 
of around 7,690 ha and a buffer zone surrounding it which is around 15,750 ha. Previous investigation 
has established that there are 3 different forest structures that exist within the park. These are: 

1) Areas of semi-arid pine forest which are south-facing. These cover around 11,100 ha of the 
park. 

2) Areas of wet deciduous forest on more north-facing slopes. These cover around 1600 ha, on 
elevations of around 500 to 1500m. 

3) Areas of broad leaf cloud forest. This normally occurs at around 2000m. (Griffiths) 
 
The park was named a protected area in 1987, and since 2001 as a result of this, aswell as due to 
improved management, there have been no major logging activities in the core zone of the forest. Even 
though this is the case, many areas in the buffer zone have undergone large scale disruption through 
the use of the land for coffee and arable fruits by the surrounding communities. Due to this disruption 
to the buffer zone, the core zone could come under increasing pressure to be used for cultivating crops. 
It was therefore considered that the results collected by the investigation would be useful in both 
current and future decision making, contributing to park management strategies. ‘Although a single 
indicator group will probably not be sufficient for decision making processes in conservation, 
evaluating bat populations may be a good first step in assessing an areas conservation value, especially 
in rainforest regions.’ (Medellin 2000.) If populations of bats are fewer or less diverse in disturbed 
areas then it may lead to stricter implementation of strategies to protect the core zone of the park. It 
would also be a useful technique to develop due to the fact that if bats were found to be an accurate 
demonstrator of human disturbance then this method of assessment could be used in a number of 
different ecosystems to assess the impact of human activity.  
 
In order to carry out the research, we looked at the areas surrounding El Cortecito, Santa Tomas, El 
Paraiso, Buenos Aires and Base Camp. Within all these areas the sites chosen were defined as either 
disturbed or undisturbed (primary forest.) Areas defined as disturbed included paddocks, areas of 
permanent human habitation, plantations and areas of forest that had been logged or deforested.  
 
Once the data had been collected, it was analysed at a number of different scales. Initially we took all 
the data for undisturbed and disturbed locations and compared the total number of bats caught in each. 
We then compared the species diversity between the two. These two general comparisons meant that 
we got an overall pattern of abundance and diversity of bat species in both categories. We then began 
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to look at the data using comparisons on a more local scale, to try and counteract any inaccuracies 
created by the more general overview of bat abundance. We compared the same population and 
species data for a comparison between El Cortecito (undisturbed) and Santa Tomas (Disturbed), and 
then between Buenos Aires (disturbed) and Base Camp (undisturbed.) These sites were chosen to be 
comparisons as they had similar altitudes and latitudes and were therefore seen as the most accurate to 
compare.  
 
It was expected that in areas that were defined as disturbed, species diversity would be decreased, and 
that the sample itself would be dominated by one or a few species. In undisturbed areas it was thought 
that there would be a greater diversity of species and there wouldn’t be an obvious dominance of any 
particular species. We also would expect that the composition of bat populations to vary with 
increased disturbance based on dietary requirements. 
 
Methods 
The areas studied to assess the extent to which bats can be used as indicators of human disturbance 
were, El Corteseto, Santa Thomas, El Paraiso, Buenos Aires, and Base camp. Each of the chosen sites 
were sampled on two nights, atleast one week apart. Chosen locations for study included points near 
the main sites on transects set up in the areas surrounding the campsites as well as the campsites 
themselves. At each site chosen for sampling, 4 mist nets were set up. These were all 6m nets and 
were opened between 7:30, (sunset) and 23:00. Characteristics of each of the net sites were recorded 
prior to opening the nets. The details recorded included any elements of human disturbance that were 
recognised, such as whether the nets were located in paddocks, plantations or in areas of permanent 
human habitation. Once opened, the nets were checked every half an hour. The bats that were caught 
were carefully removed and placed in cloth bags until processing. The sex of each bat was determined 
at the net so that it was ensured that any pregnant females were processed and therefore released first. 
During processing the information collected included the weight of the bat, the forearm and tibia 
length, and the sex, age and status of each bat. Both DNA and parasite samples were taken from each 
bat and the species was also noted. Each bat was given sugar water in order to compensate for lost 
feeding time and then released at the site of capture. The bats were processed and released as quickly 
and efficiently as possible.  
 
The investigation was carried out as accurately as possible during the time spent in Honduras. 
However, it is important to recognise some restraints on the data collection as these may have a slight 
impact on the results gathered. 5 weeks was spent collecting data in Honduras. This time limit meant 
that occasionally a site would have to be repeated when there was a full moon so that the illumination 
factor was very high. This could have had an effect on the number of bats caught that night. If we had 
had a longer study period, we would perhaps have not sampled on particular nights when the moon 
was towards its fullest. One other limitation was the fact that at every site, the net location was defined 
as either disturbed (2) or undisturbed (1). It may have been more accurate to use a scale of 1-3 where: 
1 = (primary forest) 
2 = (disturbed)  
3 = (highly disturbed)  
This is due to the fact that as our scale meant that human disturbance such as an area that was logged 3 
years ago was in the same category as an area of permanent human habitation. However, if we had 
used categories of 1-3, our sample size in each would have been reduced. 
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Herpetology team 
Herpetology report for the July and August 2006 field season 
 
Senior herpetologist: Jeffrey Burkhart 
Herpetologists: Lorraine McInnes, Silviu Petrovan, Jonathan Kolby, Steve Mickletz, Douglas Fraser  
 
Report compliled by: Lorraine McInnes, Silviu Petrovan, Steve Mickletz, Andrew Monié and Douglas 
Fraser.  
 
Introduction 
The herpetofauna of Cusuco National Park has a considerable degree of biodiversity significance 
(Wilson and McCranie, 2004), as does the entire herpetofauna of Honduras (Wilson and McCranie, 
2004). It is also one of the most studied taxonomical groups in this national park. Nevertheless, the 
2006 Operation Wallacea (OpWall) field season in this area has managed to substantially increase the 
list of known herpetofauna species. The primary goal of the project is to establish a complete and 
detailed inventory of the species that are present and to elaborate a set of measures for their 
monitoring and future protection.  
 
The work of Wilson and McCranie in 2004 demonstrated the presence of a herpetofauna for the park 
of 30 species, which included four salamanders, nine anurans, six lizards, and 11 snakes. This list was 
increased to 52 species in 2005 and 83 species in 2006. The species involved and their distribution in 
the 7 camps are indicated in Table 1. The large number of 2006 species additions was possible due to 
the opening of three more satellite camps on the western side of the park (Santo Tomas, El Cortecito 
and El Danto), the increased the number of herpetologists working at all camps (6 in the park, 
compared to 5 in 2005) and the more intensive searches in the lower areas that are part of the park’s 
buffer zones. Also the 2006 season meant the establishment of completely new methods with 
standardized searches taking place inside designated plots along the transects rather than the 
opportunistic searches performed the previous seasons. Since some of the transects were cut deep into 
the forest with plots at 2-3 km from the camp, in very difficult terrain, it meant that the distances 
covered by the scientists were considerably larger than the previous years.  
 
McCranie and Wilson (2002) and Wilson and McCranie (2004) used a set of categories of broad 
patterns of distribution. There are 13 such categories, only eight of which apply to the herpetofauna of 
Cusuco National Park. These eight categories and the species contained are as follows: 

A. Northern terminus of the range in the United States (or Canada) and southern terminus in South 
America—Drymarchon melanurus, Lampropeltis triangulum. 

B. Northern terminus of the range in the United States and the southern terminus in Central America 
south of the Nicaraguan Depression—Smilisca baudinii, Sceloporus variabilis. 

D. Northern terminus of the range in Mexico north of the Isthmus of Tehuantepec and southern 
terminus in South America—Imantodes cenchoa, Leptophis ahaetulla, Pseustes 

poecilonotus, Scaphiodontophis annulatus, Stenorrhina degendardtii, Bothrops asper. 

E. Northern terminus of the range in Mexico north of the Isthmus of Tehuantepec and southern 
terminus in Central America south of the Nicaraguan Depression—Bufo valliceps, Sphenomorphus 
cherriei, Tantilla cf. schistosa. 

F. Northern terminus of the range in Mexico north of the Isthmus of Tehuantepec and southern 
terminus in Nuclear Middle America—Norops petersi, Adelphicos quadrivirgatum, Drymobius 
chloroticus, Micrurus diastema. 

H. Northern terminus of the range in Nuclear Middle America and southern terminus in Central 
America south of the Nicaraguan Depression—Norops capito, Sceloporus malachiticus, Atropoides 
mexicanus, Cerrophidion godmani. 
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I. Restricted to Nuclear Middle America (exclusive of Honduran endemics)—Bolitoglossa conanti, B. 
dunni, Duellmanohyla soralia, Hyla bromeliacia, Ptychohyla hypomykter, Eleutherodactylus 
charadra, E. rostralis, Rana maculata, Celestus montanus, Mesaspis moreletii, Sphenomorphus 
incertus, Dryadophis dorsalis, Ninia espinal, Rhadinaea montecritisi. 

J. Endemic to Honduras—Bolitoglossa diaphora, Cryptotriton nasalis, Hyla sp. (?), Nototriton sp. (?), 
Oedipina sp. (?), Plectrohyla dasypus, P. exquisita, P. sp. (?), Eleutherodactylus milesi, Norops 
amplisquamosus, N. cusuco, N. johnmeyeri, N. ocelloscapularis, N. sp. (?), Geophis sp., 
Omoadiphas aurula, Bothriechis marchi. 

 

 
Figure 1. Rana maculata, species rediscovered in Cusuco National Park.  Photo taken by Silviu 
Petrovan. 
 
This analysis makes it clear that the distributional categories containing the largest number of species 
of amphibians and reptiles are I and J. The species in categories I and J have the narrowest 
distributional ranges of any of the other groupings. Therefore, their occurrence in Cusuco National 
Park is an excellent argument for the continued protection of this park for perpetuity, inasmuch as 
these species are endemic to Nuclear Middle America, Honduras, the Sierra de Omoa, or the nuclear 
zone of Cusuco National Park, depending on the extent of their ranges.  Almost a fifth of the 
Honduran endemics occur in Cusuco National Park. This is another important reason for the protection 
of the area. Unfortunately, the maintenance of the integrity of the forest alone will not assure the 
continuing survival of all members of the endemic herpetofauna, inasmuch as Eleutherodactylus 
milesi appears to have already disappeared from its entire range and may have been gone since 1987 
(Wilson and McCranie, 2004).  
 
At least four other frog species that occur in the park area:  Duellmanohyla soralia, Plectrohyla 
dasypus, P. exquisita, and Ptychohyla hypomykter and one of the salamanders, Bolitoglossa diaphora  
are listed as Critically Endangered in the IUCN Red List.   This means that 80 % of the total number 
of individuals have probably disappeared over the last ten years (IUCN, Red List report, 2006) and 
several more species are in other categories on the same IUCN Red List, such as Hyalinobatrachium 
fleishmanni, Craugastor (Eleutherodactylus) chac, Craugastor (Eleutherodactylus) charadra, Rana 
maculata, Bolitoglossa conanti etc. Several reptile species appear to be experiencing important 
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population declines, especially for the Honduran endemic Bothriechis marchi which is presumed to 
depend for food in a large proportion on some of the above listed endangered and declining frog 
species in the area.  OpWall’s presence in Cusuco National Park is imperative to increase conservation 
awareness of the local and international communities, through scientific research on such biodiversity 
issues.  
 

 
Figure 2.  Hyalinobatrachium fleishmanni, new park record.  Photo taken by Silviu Petrovan. 
 
 
Methods 
The 2006 season brought new methods designed to create a set of data that would bring together 
several taxonomical groups (botany, small mammals, entomology, ornithology, herpetology, bats and 
large mammals) from the same habitats. This was done through establishing a network of transects of 
varying lengths, each of them containing up to seven subsidiary plots of 20x20m as well as one 
50x50m main site. Herpetologists performed two person-hour searches in each of the plots.  Only a 
20x20m area was searched inside the main site. Surveying was conducted usually with the help of a 
guide, reducing the total time to one hour (one hour search conducted by two people equals two 
person-hour search). Volunteers assisted herpetologists occasionally, but this proved difficult to 
standardize as the amount of effort and dedication put in the work varies largely from individual.  
Plots were surveyed by raking the leaf litter, looking under logs and scanning the vegetation for 
herpetofauna, while trying to minimize the impact on the general status of the plot.  
 
A second method used to survey the herpetofauna of the park was opportunistic day and night 
searches.  These searches were conducted in habitats considered most favorable to finding reptiles and 
amphibians.   This was significantly important for locating nocturnal and riparian species.  The 
opportunistic searches provided a wider variety of habitat, for example searching along rivers and 
other micro habitats that might not be represented in the plots.  All species found along transects were 
recorded as opportunistic observations.  Any animals found outside the two person-hour search were 
also documented as opportunistic observations.  There was no standardized time, distance, or area 
during our opportunistic searches. 
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The third method employed for the herpetofauna survey was pitfall trapping which had been used in 
previous years with scarce but interesting results.  Pitfall trapping appears to be the only method that 
can produce some highly secretive animals, in particular the fossorial species of snakes:  Adelphicos 
quadrivirgatum, Omoadiphas aurula, Geophis sp..  Other small reptiles or amphibians which would 
fall into traps at night and could not escape by morning when the pitfalls are checked would also be 
captured.  Pitfall traps were set up at eight main sites and one subsidiary plot, spread between the 7 
camps (El Danto was only open for two weeks), placed in a single L shape along two sides of the site, 
spaced 10 meters apart (Figure 3). We employed 15 liter plastic buckets placed level with the ground 
surface.  Wire drift fencing was placed in a Y-shape, 40cm high and 2 m long, with the lower part 
embedded in the soil to prevent animals crawling under it (Figure 4 and 5). The fencing was set up in a 
radial shape, converging at the bucket, in a 120º angle. The number of days the traps were open varied 
from 6 to 33 days (Table 2).  The traps were installed between the 15 July and 31 July and removed 
between the 6 August and 17 August. 
 

 
Figure 3. Map of Cusuco National Park and Operation Wallacea Project Area with 
herpetological pitfall trap locations shown. 
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Figure 4.  Pitfall traps and drift fence array design for main sites. 
 

 
Figure 5. Pitfall trap and drift fencing at BC3-Main Site. 
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Results 
With the completion of the 2006 field season, the reptile and amphibian species list has increased to 83 
species found in Cusuco National Park (Table 1).  This is a 60% increase from the 2005 species list of 
52 species, and a 177% increase from the 2004 species list of 30 species.  In total we recorded 31 new 
species: eight Anura, three Caudata, eleven Sauria, and nine Serpentes.  27 of the new species were 
found in the buffer zone while five were located in the core zone.  
 
Two species were found solely by searching plots and no duplicate observations were made during 
opportunistic searches or pitfall trapping. Only about 20-25 species out of the total 83 recorded this 
season were found during the actual plot searching. Data and specimens are still under review and 
these numbers are subject to change.   
  
Table 1.  Distribution of herpetofauna in Cusuco National Park.   New species records for 2006 are 
grey shaded and species found in previous years but not in 2006 are bold. 

 Core Zone Camps Buffer Zone Camps 
  East West East West 

Species Base 
Camp Cantiles Guanales El 

Cortecito 
El 
Danto 

Buenos 
Aires 

Santo 
Tomas 

Bromeliahyla sp.       X       
Bufo marinus           X   
Bufo valliceps             X 
Duellmanohyla soralia X   X X     X 
Eleutherodactylus chac?     X     X X 
Eleutherodactylus charadra             X 
Eleutherodactylus milesi               
Eleutherodactylus rostralis X   X X   X   
Eleutherodactylus sp. 1             X 
Eleutherodactylus sp. 2             X 
Eleutherodactylus sp. 3           X   
Hyalinobatrachium fleischmanni             X 
Bromeliahyla bromeliacia X     X       
Plectrohyla dasypus X X   X X X   
Plectrohyla exquisita   X   X X     
Plectrohyla matudai (?)         X     
Plectrohyla sp.               
Ptychohyla hypomykter X X   X   X   
Rana maculata X     X   X X 
Smilisca baudini           X   
Bolitoglossa conanti X X X         
Bolitoglossa diaphora X X           
Bolitoglossa dolfeini?           X   
Bolitoglossa dunni X   X         
Bolitoglossa rufescens?             X 
Cryptotriton nasalis X             
Nototriton sp.               
Oedipina sp.   X           
Oedipina sp.               
Ameiva festiva             X 
Basiliscus vittatus             X 
Celestus montanus     X X       
Corytophanes cristatus             X 
Corytophanes hernandezii           X   
Laemanctus longipes           X   
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 Core Zone Camps Buffer Zone Camps 
  East West East West 

Species Base 
Camp Cantiles Guanales El 

Cortecito 
El 
Danto 

Buenos 
Aires 

Santo 
Tomas 

Lepidophyma flavimaculatum             X 
Mesaspis morelettii   X     X     
Norops amplisquamosis     X     X X 
Norops biporcatus             X 
Norops capito     X       X 
Norops cusuco X   X     X X 
Norops johnmeyerii   X X       X 
Norops lemurinus     X       X 
Norops ocelloscapularis     X     X X 
Norops petersii           X   
Norops sericeus             X 
Norops sp.               
Norops tropidonotus           X   
Norops uniformis             X 
Sceloporus malachiticus X X X     X   
Sceloporus variabilis           X   
Sphenomorphus cherriei X X       X X 
Sphenomorphus incertus               
Adelphicos quadrivirgatus     ?     X   
Atropoides nummifer     X X   X X 
Bothriechis marchi     X X       
Bothrops asper         X X   
Cerrophidion godmani X X X X X     
Coniophanes sp.           X   
Dendrophidion nuchale?           X   
Dryadophis dorsalis               
Dryadophis melanolomus             X 
Drymarchon melanurus               
Drymobius chloroticus     X     X X 
Drymobius margaritiferus             X 
Geophis sp. X X           
Imantodes cenchoa X   X     X   
Lampropeltis triangulum     X X   X   
Leptophis ahaetulla       X       
Micrurus diastema     X         
Micrurus nigrocinctus? X             
Ninia diademata            X   
Ninia espinali               
Ninia pavimentata               
Ninia sebae           X   
Omoadiphas aurula X   ?     X   
Pseustes poecilonotus     X         
Rhadinaea montecristi   X           
Rhadinaea sp.       X       
Scaphiodontophis annulatus     X         
Sibon nebulatus             X 
Stenorrhina degenhardtii X         X X 
Tantilla cf. schistose               
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 Core Zone Camps Buffer Zone Camps 
  East West East West 

Species Base 
Camp Cantiles Guanales El 

Cortecito 
El 
Danto 

Buenos 
Aires 

Santo 
Tomas 

 19 13 22 15 6 31 29 
 
We captured six individuals in the pitfall traps, representing five species, during the entire field 
season. This is a very disappointing capture rate for 77 buckets during a total of 194 days when the 
pitfall traps were opened (See Table 2). Only the presence of the extremely rare fossorial snakes, 
Omoadiphas aurula and Geophis. sp. could justify the effort and time put into this sampling method. 
However, the use of pitfalls did not provide any species not found in opportunistic searches. We think 
the methods concerning the placement of the pitfall traps should be revised for the next season. 
 
Table 2.  Pitfall schedule and species captured. 
Site Installed Removed Days 

Open 
Species Found Special Notes 

BC4-MS 15 July 06 16 Aug 06 32 Omoadiphas aurula 
(1) 

Wire drift fence not 
installed until 6 Aug 06. 

BC3-MS 15 July 06 16 Aug 06 32 Omoadiphas aurula 
(1) 

None 

BC2-MS 15 July 06 17 Aug 06 33 Norops tropidonotus 
(1) 

None 

BA4-MS 27 July 06 13 Aug 06 17 None Found None 
BA3-1 21 July 06 14 Aug 06 24 Sphenomorphus 

cherrei (1) 
Main site too steep for 
pitfalls.  

CA5-MS 24 July 06 6 Aug 06 12 Unidentified frog (1), 
Geophis sp. (1) 

None 

CO1-MS 31 July 06 6 Aug 06 6 None Found Only five buckets with 
wire installed. 

GU2-MS 21 July 06 13 Aug 06 23 Adelphicos 
quadrivirgatum (1) 

None 

ST3-MS 21 July 06 5 Aug 06 15 None Found None 
 
Conclusions 
The implementation of the 2006 season’s new survey methods designed for several taxonomical 
groups (botany, small mammals, entomology, ornithology, herpetology, and bats) working in the same 
habitats and more specifically in the same plots was the most important change from the previous 
seasons.  While this method has evident advantages from collecting the same amount of information 
from each taxonomical group in an integrated way, which would ideally result in a collective 
assessment of a specific type of habitat in a given area, it also presents numerous downsides.  
 
The plot searching method proved to be extremely time consuming and yielded few additional species 
to the opportunistic list. This suggests that some modifications to the protocol would make data 
collection more efficient for the next season. Several subsidiary plots did not produce any 
observations, due possibly in part to unsuitable habitat, low densities, and the cryptic nature of most 
species. This means that even if the results aimed only for a presence/absence, qualitative measure, it 
is still very difficult to make a correct assessment of the plots and therefore the habitats based solely 
on these searches, at least for the herpetofauna survey. 
 
Another problem which was presented to the herpetology staff was the high level of disturbance on the 
plots caused by the different teams working there. This situation most likely caused a large number of 
animals to flee from these plots to surrounding areas therefore creating a bias in the survey method. 
This situation could be verified especially in the case of the pitfall traps which were subject to 
continuous disturbance being on the main site. Most pitfalls were evidently futile after two weeks of 
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use since the surrounding undergrowth  was flattened and the entire site area had been trampled by the 
different groups working with traps for example, the entomologists and mammalogists. This is 
probably a problem that is common for almost all the scientific groups and should be dealt with 
appropriately for the next season.  
 
Despite these inherent problems with the new methods we think that the 2006 season was a very 
successful one for the herpetological survey, with the addition of an astonishing 31 new park records, 
most of them from the lower elevation camps in the buffer zones rather than the high altitude core 
zone. This season also provided very important data on the distribution for several species, previously 
recorded only in one location throughout the park, usually in the vicinity of the Visitors Centre 
(Basecamp) where most studies where concentrated.  
 
The 2006 season also brought information for a few extremely rare species such as the fossorial snake 
Omoadiphas aurula, previously known only from two specimens (the holotype in 1996 and another 
one in 2004). An impressive three individuals of this species were discovered during this work season. 
Another very rare and restricted species, the anguid lizard Celestus montanus, previously known only 
from 6 individuals was observed in two park locations (Townsend et al. 2005), one in the west side of 
the park, which brings new hope for the survival of this species. This is also the case for the Hyla 
species first discovered last year which was identified in western camp locations. 
 

 
Figure 6.  Omoadiphas aurula, rare species. Photo taken by Silviu Petrovan.] 
 
Three frog species of the former genus Eleutherodactylus could not be identified and will require more 
investigations and comparative studies with museum material but  are presumed to be at minimum 
new park records if not new for the country or new to science and that is also the case with a 
salamander of the Oedipina genus and possibly a Plectrohyla frog species as well.  
 
The addition of the new park species records also meant in several cases significant altitudinal range 
extensions, which provides important data on species distribution and ecology. In the 2006 a new 
altitudinal range record for Bothrops asper, with a 1700m altitude from the west side of the park, 
which is especially interesting for the species ecology considering its wide distribution throughout 
Central America.  
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Recommendations 
The 2006 work season for the herpetology team meant the addition of a large number of new park 
species records, but also the appearance of several aspects that need to be checked and reviewed for 
the next season. Working within the larger OpWall transects and plots structure presents obvious 
problems for herpetological surveying. Amendments to the system may be difficult to implement, but 
suggestions for future work are included below. 
 
We recommend for 2007: 

• Reducing the plot search time from two person-hours/site to one person-hour/site. 
• Time constrained transects searches both during day and evenings where possible.  
• Incorporating opportunistic searches to maximize observations in the best possible habitat. 
• Continued pitfall trapping with trap placement in favorable habitat. 

 
Plot searching should be concentrated in the first two to three weeks at the start of the program, even if 
that would mean a massive effort for the surveyors. This ensures greater data accuracy because the 
plots will not have been trampled by the other scientific teams. This situation is particularly applicable 
for the herpetofauna species which are prone to leave disturbed areas. Spending one person-hour in 
each plot would be sufficient to thoroughly search a plot and allow more time to search other areas 
with potentially better habitat.  
 
Time constrained transect searches would provide additional search time over a greater area, while 
staying inside the OpWall project structure. The information collected from transects can be related to 
habitat structure at subsidiary plots along the transects.  
 
The opportunistic searching, the method with the longest tradition in herpetology has the advantage of 
high mobility as well as the possibility to choose the searched location depending on experience.  
Opportunistic surveying is very hard to standardize and can not be applied in the general survey plan 
intended by OpWall for this National Park. This allows individual herpetologists to determine the best 
places to find herpetofauna.  
 
Pitfall trapping should continue, in spite of the scarcity of data collected this year; however, the 
methods should be amended. We suggest putting the traps in locations which, while still on the 
transects, would be chosen by one of the herpetology scientists. These locations could be standardized, 
such as no more than 300m from one of the plots, but should be selected in such a manner that the 
disturbance level should be kept to a minimum and the habitat would offer good conditions for 
fossorial species (i.e. primary forest with lots of leaf litter). Based on the observations from this year, 
we also suggest placing pitfall traps in one or more coffee plantations that are in the vicinity of the 
forest (such as the one on the road from Buenos Aires to Basecamp) since this habitat seems to favor 
some secretive snake species such as Stenorrhina degenhardtii, Ninia sebae and Adelphicos 
quadrivirgatum and data on their presence and ecology would be very interesting. 
 
For the 2007 season, we suggest that more effort should be paid to ecological studies of the 
herpetofauna species, rather than just the taxonomical ones. Many of the species that live here are 
completely unstudied more than the level of species description and a big part of them, in particular 
the amphibians are in dramatic declines caused by several factors including habitat loss and alteration 
as well as different pathogens. For these species it would be very important to develop research studies 
that address ecological and biological topics such as population structure and dynamics, trophic 
spectrum and habitat preferences in order to understand more about their existence and therefore find 
viable ways to protect them.  
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Invertebrate team 
Invetebrate surveying team report 2006 
 
Team Members: Jose Nunez-Mino (Joe), Eduardo Marabuto, Katherine Drayson, Steen Frank, Bjorn 
Wanwig  & Sharon Reid. Dissertation students: Dominic Marshall & Rebecca Clarke  
 
Introduction 
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).  
 
In 2004 there was some initial work done by Frazer Sinclair into the diversity and abundance of Jewel 
Scarab Beetles (Coleoptera: Scarabidae: Scarabaeidae: Rutelinae) and Hawk moths (Lepidoptera: 
Sphingidae). Apart from this the Operation Wallacea invertebrate team had concentrated on working 
with day flying Lepidoptera. In 2004/5 a total of 133 butterfly species were identified, 83 species in 
the Buffer zone of Cusuco National Park & 84 species in Paraiso Valley. This year the butterfly work 
was only continued in Paraiso where Rebecca Clarke collected data for her dissertation on butterfly 
abundance and diversity in relation to diversity of flowering and fruiting plants. An attempt was made 
before the start of the Operation Wallacea season to assess the viability of sampling butterflies in the 
core zone of the park but unfortunately, due to the low abundance of butterflies, this proved 
unsuccessful and had to be dropped from the overall programme. 
 
Light trapping continued to build on the 2004 work and expanded it by including the Saturnidae and 
Arctiniidae moth groups. Flight intercept traps, along with all other non lepidoptera samples collected 
in the light trap, provided a wide range of specimens from across the insect groups (but mainly in the 
Coleoptera). Finally the dung baited pit fall traps sampled an important and previously unexplored part 
of the insect fauna of the Park, namely Dung beetles (Coleoptera: Scarabaidae: Scarabaeinae). 
 
Aims and Objectives 
Our aim this year was to build on the species list for groups we had already sampled in 2004 (i.e. 
Sphingidae & Scarabaeidae; Appendix 1 & 2) and learn something of their distribution throughout the 
National Park. Additionally we began to build a picture of two new moth groups: Saturnidae and 
Actiniidae. 
 
Dung beetles play a number of functional roles in tropical forests which include an important role in 
nutrient cycling, seed burial/dispersal and the control of vertebrate parasites (Hanski & Krikken, 
1991). Dung beetles have also been shown to respond to habitat change in the tropics, regardless of 
food availability, with a reduction in local (alpha) diversity (Halfter & Arellano, 2002). Their 
abundance and ease of capture means they make a good study group. They fit in well with the overall 
Operation Wallacea project in that their distribution not only reflects local habitat structure but may 
also correlate with the diversity of other taxonomic groups. 
 
This years work will also begin a general insect species list, distribution list and habitat association list 
from all the sampling but also including flight intercept traps and by-catches from light/dung traps. 
 
Methods 
A total of seven camps were open in Cusuco National Park in 2006 (Buenos Aires, Base Camp, 
Guanales, Cantiles, El Danto, El Cortecito & Santo Tomas). The last three were new camps in 2006, 
unfortunately “El Danto” had to be closed down at the beginning of the season due to logistic reasons. 
There was also a camp in “El Paraiso” valley, a lowland site in which Operation Wallacea has 
operated for the last three years.  
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Each site had four transects with a main site (50x50m) and up to seven subsidiary sites (20x20m) 
where sampling by all the taxonomic groups was carried out. 
 
Three different methods of sampling: Light trapping, Flight intercept traps and Dung baited pit fall 
traps. 
 
Light trapping was carried out using a 22/25W actinic moth trap with a safari net trap (See Figure 1. 
Obtained from Entomology Livestock Group http://www.pwbelg.clara.net/). The trap was run 
overnight at main sites only as many times as possible. The trap was rotated between sites at a 
minimum of every other day. All Saturnidae, Sphingidae and Arctinidae moths found in the trap or 
within a 2m radius were collected and stored in labelled glassine envelopes (date, moth family, sample 
number, site, trap method and collectors name). All non lepidopterans were stored in similarly labelled 
(date, site, trap method and collectors name) whil-pak bags (M-Tech Diagnostics Ltd http://www.m-
techmicro.com) with 70% alcohol. 
 

 
Figure 1 
 
Flight Intercept traps (see Figure 2) were also run is as many main sites as possible. Traps were set up 
by having diluted (50:50) coolant (Ethyl glycol) in the trays. Samples were collected every four days 
by passing all the liquid through a sieve and putting the insects in a whirl-pak with 70% alcohol. Each 
bag was labelled with (date, site, trap method and collectors name) 
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 Figure 2 

Dung baited traps were run at each main and subsidiary sites. Traps consisted of two 16oz plastic cups 
(one inside the other) dug into the ground with their lip flush with the ground surface. A small 
(approx. 20g) of fresh horse dung wrapped in cheese cloth was tied onto a stick and placed across the 
plastic cup (Figure 3). Traps were emptied every four days in the same way as flight intercept traps. 
 

 Figure 3 
 
Results 
A large number of samples (probably over 20000 individuals) have been collected which will be 
processed (Identified and Counted) at the Natural History Museum in Oxford. Final analysis of the 
data collected will have to await until this process has been completed.  
 
Some initial identification of the Saturnidae & Arctiniidae has been carried out in the field mainly by 
Eduardo Marabuto (See Appendix 3). On the dung beetle, Dominic Marshall has carried out some 
initial work in identifying some of the dung beetles collected (see appendix 4) in addition to collecting 
measurements on their body size. 
 
Two dung beetle species that have been recently described were both found in the park, Copris 
calignosus & Copris nubilosus (See Figure 4). I estimate that a total of between 30 to 40 species of 
dung beetle are found within Cusuco National Park 
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Figure 4a.  Copris calignosus (as described in Kohlmann et al., 2003) 

 
Figure 4b.  Copris nubilosus (as described in Kohlmann et al., 2003) 
 
We have recorded all the previously listed Rutelinae (see appendix 2) and will now have a better idea 
of how this important and charismatic group is distributed throughout the whole of the park. 
 
 
End note 
“The term tropical montane cloud forest is used to include all forests in the humid tropics that are 
frequently covered in clouds or mist and so, in addition to rainfall, capture water droplets that 
condense on the vegetation.” (Bubb et al., 2004) as such this definition encompasses a wide variety of 
habitats and associated communities. The work carried out on insects (and on other taxonomic groups) 
at Cusuco National Park in 2006 will help to extend our understanding of how biodiversity is 
distributed across the park and how it is associated with habitat structure. This work should enable us 
to both gain an understanding of how the monitoring of the park can be optimised and ultimately help 
in the design of a long term management plan. 
 
 
Appendix 1 
Sphingidae Species list (Sinclair, 2004): 
Adhemarius dariensis 
Adhemarius gannascus gannascus 
Adhemarius ypsilon 
Adhemariuns sp 
Callionima parce 
Cocytius antaeus medor 
Cocytius lucifer 
Erinnyis oenotrus 
Enyo lugubris lugubris 
Enyo ocypete 
Eumorpha trianculum 
Madoryx pluto 
Manduca florestan 
Manduca pellenia 
Manduca sp 

Nyceryx eximia eximia 
Protambulyx eurycles 
Stolidoptera tachasara 
Xylophanes amadis cyrene 
Xylophanes belti 
Xylophanes ceratomoides 
Xylophanes pluto 
Xylophanes germen germen 
Xylophanes neoptolemus 
Xylophanes porcus continentalis 
Xylophanes titana 
Xylophanes tyndarus tyndarus 
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Appendix 2 
Rutelinae Species list (Sinclair, 2004): 
Chrysina cusuquensis 
Chrysina karschi 
Chrysina spectabilis 
Chrysina  pastori 
Chrysina quetzalcoatli 
Chrysina strasseni 
Platycoelia humeralis 
 
 
Appendix 3 
Arctiniidae species list 2006: 
Agaraea longicornis 
Bertholdia specularis 
Dysschema sp 
Lampruna rosea 
Melese sp. 
Symphlebia sp. 
 
Saturnidae species list 2006: 
Arsenura armidae 
Automeris lauta 
Automeris montezuma 
Copaxa sp. 
Eacles imperialis 
Hylesis lineate 
Othorene purpurascens 
Paradirphia sp. 
Rothschildia sp. 
 
 
Appendix 4 
Initial list of Dung Beetles: 
Canthon sp (possibly including C.  vazquezae) 
Canthidium sp. 
Copris calignosus 
Copris nubilosus  
Coprophanaeus sp 
Deltochilum sp. 
Dichotomius sp. (possibly including D. satans) 
Eurysternus sp.  
Geotrupes sp. 
Megathoposoma sp. 
Phanaeus sp. 
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Does the abundance and diversity of butterfly species vary depending on the time of day, the 
abundance and diversity of fruiting and flowering plants and at differing altitudes? 
Name:   Rebecca Clarke 
Institute:  University of East Anglia  
Home supervisor: Mark Hassell 
Field supervisors: José Nuñez-Miño, Richard Field 
Dates of study: 6th August-21st August 2006. Work carried out in the El Paraiso private reserve 
Expected date of submission: January 2008 
 
 
Aims   
I aim to find out if the following statements are true or false 
 

1) The numbers of fruit feeding butterflies will be highest where there is the most fruit 
2) The numbers of nectar feeding butterflies will be highest where there is he most flowers 
3) As the diversity of the fruiting and flowering plants increases so does the diversity of 

butterflies and visa versa 
4) Different numbers of butterflies of different species will be seen at different times of the day 
5) Each transect, due to the change in altitude and canopy cover will sustain some different 

butterfly species  
 
Methods 
• Three 450m transect were measured out along the path that enters and surrounds the El Pariso 

private reserve. 
• The first path transect leads up to the entrance of the area, the second along the east side path 

and the third on a higher up section of path off to the left 
• A distance of 450m separates each transect 
•  Each transect was sampled for four days, three times a day at 10-11am, 1-2pm and 4-5pm. 
• During each sampling hour the transect was walked making sure that 7 minutes was spent in 

each 50m section.  
• Every butterfly seen was noted, if properly visible to identify, and if it was unknown an attempt 

was made to catch it in the sweep net to be able to take a closer look and identify it. 
• With each butterfly sighting a time was recorded and the approximate distance along the transect 

was known. 
• All butterflies caught were released after identification and photos 
• If it was not possible to identify a butterfly with the books available an attempt will be made to 

identify them using other books in England and using the photos taken. 
• It is not important to know the exact species of each butterfly and some have been grouped 

fairly loosely. As long as I call them the same name throughout. 
• If only a glimpse of butterfly was seen, it was identified as the butterfly it was most like. 
• Weather noted 
• A description of the path was written for each transect, photos were taken in all directions every 

50m and the width of the path measured every 50m. 
• A description of the fruiting and flowering along each transect was written accompanied by 

photos. 
 
Results 
I have not yet put all my data into the computer.  However, the following are indicative preliminary 
results. 
 
Site 1 
• The most butterflies were recorded per hour at transect 1(the lowest down one) 
• Approximately 200 butterflies were recorded throughout the day 
• The most butterflies were recorded during the 1-2pm session although this seemed dependant on 

weather( because if it was raining…no butterflies) 
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• Some species could be guaranteed to be seen whatever the weather or the first to appear after a 
downpour eg. Skippers, cissias, heliconius erato petiverana. 

• Generally I noticed that I could expect to see certain butterflies at specific points along the path. 
• One or several ‘new’ butterflies was recorded every day 
 
Site 2 
• Immediately noticeable that less butterflies were recorded per hour session resulting in a lower 

day total of approximately 100-150 
• There was a big difference in the numbers of butterflies seen in the morning(including 10-11am 

and 1-2pm sessions) and the afternoon (4-5pm) Hardly any in afternoon. 
• Although some of the same species were seen, many butterflies not seen at site 1 were seen. 
• Again it could be predicted where certain species would be encountered. 
• ‘New’ butterflies recorded but in fewer numbers than at site 1 
 
Site 3 
• Comparatively few butterflies recorded(approximately 30 per hour session) 
• Butterflies most abundant in morning sessions, very few in pm. 
• Few ‘New’ species found .One new example is a butterfly from Ithomiinae family (glass wing) 
• Some new ones found cannot be identified or caught as they are very fast movers 
• A large number of Papilionidaes were recorded proportional to the total number recorded 
 
 
Conclusion 
• Once the data have all been entered and totaled it will be easier to see any patterns in data. 
• I think that canopy cover had a large part to play in the numbers of butterflies found. Site 2 was 

more covered than site 1 and site 3 more than site 2 and the number of butterflies seen 
decreased as the transects moved further into the trees.  

• Weather seemed to play less of a part than I initially thought as even when it was dull many 
butterflies were seen. However butterfly numbers varied substantially according to time of day 

• All transects had an overlap in species but also ones that were only found in that transect. 
• It isn’t clear at the moment but when where the butterflies were found and the fruiting and 

flowering data is combined some patterns may be obvious eg. Certain species always found in 
area with high numbers of certain flower. 

 
To improve this study I would carry out more days collecting data at each transect, survey more 
transects higher up and carry a wider selection of books to help with identification of the butterflies. 
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The effect of disturbance on dung beetle (Coleoptera: Scarabaeidae) diversity and community 
structure in Cusuco National Park 
 
Name: Dominic Marshall    Institution: University of Nottingham 
Field supervisor: Jose Nunez-Mino & Eduardo Marabuto 
Home supervisor: Dr Helen West 
Dates of study: 20 July – 22 August 2006 
Expected date of submission: May 2007 
 
Introduction  

The Cusuco National Park in north-western Honduras provides protection for a representative 
patch of Central American montane forest (Coles and Field, 2006). However, the future of the park is 
unclear. Although laws exist against deforestation, very little is done to  ensure they are enforced. A 
better understanding of the parks overall ecology will allow effective management to be implemented. 
Coffee growing is the most popular form of agriculture in the area and forest conversion to plantations 
causes biodiversity declines (Nepstad et al. 1995) not only for the obvious groups such as plants and 
vertebrate animals (Neill et al. 1995), but also for insects (Halffter et al. 1992, Klein 1989).  

Whether dung beetles are an appropriate indicator of the cloud forest health is debatable, but 
they are known to be highly habitat specific (Halffter & Favila 1993, Klein 1989, Nealis 1976). They 
are highly sensitive to disturbance and different species specialize in different habitat types thus their 
presence can be linked to habitat differences. Dung beetles have a relatively well-known taxonomy 
and their communities are particularly species rich (Hanski & Cambefort 1991a) allowing biodiversity 
comparisons within a single taxon. Dung beetles are predominantly coprophagous insects and have 
various important roles in the ecosystem: 

 
1) aiding the recycling of nitrogen and other nutrients (Lutz 1931, Rougon & Rougon 

1991) 
2) removing dung from the soil surface (Gillard 1967, Tyndale-Biscoe 1994)  
3) protecting seeds from predation (Andresen 2001, Estrada & Coates-Estrada 1991, 

Feer 1999) 
4) and reducing populations of disease-causing organisms such as flies and hook 

worms by competing for the faecal food source and destroying eggs and larvae 
(Hanski 1991, Miller 1954).   

 
In this study I will examine dung beetle species diversity and body size amongst various 

disturbance regimes. Both natural and human disturbance will be scaled using PCA and the effects on 
diversity and body size compared. An expected reduction in both variables as disturbance increases 
will reinforce the need for proper management in the Cusuco Park and stronger enforcements on 
deforestation.     
 
Study Area 

This study was conducted in Cusuco National Park, located in north-western Honduras. No 
studies on dung beetles have before been conducted in the area. 
At the seven camps in the park, each has 4 X 3km transects with sites marked out at least 200m apart. 
Habitat specificity of dung beetles was studied at two of the seven camps, Base Camp and Guanales. 
Each transect has a series of subsidiary sites and one main site. The main sites were discarded for this 
particular study as they would not produce enough repetitions but all subsidiary were included. 
  
Methods 

Each subsidiary site consisted of four randomly placed pitfall traps baited using approximately 
20g of fresh mule dung.  A stacked pair of 16 oz cups were buried in the ground so that the lip of the 
cup is flush with the soil surface. The dung was wrapped in a layer of standard laboratory cheesecloth, 
and suspended above the cup. The cup was ¾ filled with non scented soap water (to reduce surface 
tension and facilitate rapid drowning of the beetles) and Ethylene glycol preserving fluid (to reduce 
deterioration of the specimens). To prevent the cup from overflowing, a plastic plate was erected 
above the cup as a rain shield.  These traps were checked and re-baited every four days. 
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 When emptied the traps are first poured through a fine strainer and the contents of the strainer 
emptied into a labelled (date, camp, site, collector, sampling method) whirl-pak bag. Bag should be 
labelled on the outside and a label on waterproof paper placed inside also. Ensure that even the 
smallest things in the strainer are brushed into the whirl-paks as some of the dung beetles are less than 
5mm long. The catches from each site were placed in one bag and taken back to camp. 
 When samples accumulated, the material was then sorted and any dung beetles were identified 
to morphospecies level. The length (from tip of clypeus to tip of pygidium) and width (from points 
either side where ponotum and elytra meet) of each dung beetle was measured using digital calipers 
and the abundances of each species at sites was recorded. The specimens were then preserved in 
alcohol.  
 Data loggers were set up at each camp to record max min temperatures over the study period 
and rainfall was measured daily.  
 
Data Analysis 
 As in Scheffler (2004), species diversity will be calculated using three species diversity 
indices: species richness (S = number of species present), the Shannon index (Shannon and Weaver 
1949) and the reciprocal of Simpson’s (1949) index. These three will minimize the inherent bias of 
individual measures as well as being familiar to and readily interpretable for most ecologists.  

The disturbance at sites will be measured by variables recorded by the forest structure. 
Principal Components Analysis (PCA) will be used on these variables to give overall disturbance at 
the sites a value, which can then be used as the x axis with diversity and community structure 
comparisons.     
 
Results 
 Raw data will be inputted to a main excel spreadsheet for each individual beetle under the 
columns date, camp, transect, site, morphospecies, length and width. This large data set that will 
record well over 1,000 beetles can then be manipulated and rearranged for various data analysis 
methods stated above.   
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Aquatic invertebrate communities in bromeliads  
 
Merlijn Jocqué (Laboratory of Aquatic Ecology, Leuven, Belgium) 
Dissertation students:  
Abigail Kernahan (University of Leeds)  
Alison Nobes (University of Oxford)   
Christopher Willans (University of Notingham) 
 
Introduction 
Plant-held water bodies (phytotelmata) are a common occurrence in tropical rainforests and other 
humid habitats with a high average yearly precipitation. A particular subset of phytotelmata are the 
Bromeliaceae. Bromeliads are epiphytic plants geographically restricted to the Americas, from Florida 
to Chili with one exception; Pitcarnia feliciana occurring in tropical rainforest in West Africa. Unless 
other plant held water bodies such as tree holes, bamboo internodes and many others, bromeliads are 
true microcosms. Benzing (1986) classified bromeliads as `animal assisted saprophytes`. Organic 
material collected in the bromeliads, mostly from botanic origin, but including dead organisms, is 
shredded by macro-invertebrates and further decomposed by micro-organisms. Released nutrients are 
absorbed by the bases of the leafs which form the tank (Richardson 1999, Kitching 2000).  
 
Tank bromeliads are interesting habitats to study deep ecological questions. The small size and 
occurrence of bromeliads in high densities ensures easy manipulation and gathering of data. The small 
communities nonetheless have a high richness of species providing enough resolution to tackle a wide 
range of subjects. A current drawback however is the limited knowledge, both taxonomical and 
ecological, of the inhabiting (aquatic) species. 
 
Bromeliads are a well established part of the forest in the national park Cusuco. A preliminary study of 
the aquatic communities was performed based on two dissertation subjects.  
 
Material and methods 
Study sites 
Sampling was done from the 12th of July to 22nd of august 2006. In total 149 bromeliads were 
processed from 13 sites in 4 different regions; Basecamp (4 sites), Cortesito (4 sites), Elven forest near 
Cantilles (4 sites) and El Paraiso (1 site). At each site a minimum of 9 bromeliads in three different 
size classes (small, medium and large) were collected.  
 
Bromeliad collection and processing 
To minimize variation for analyses, we aimed at collecting bromeliads from a single species 
(Tillandsia guatemalensis) in broadleaf forest and only tree attached specimens. No bromeliads were 
collected from the ground. Before the actual collection of the bromeliad, we measured the height on 
the tree, size of the plant, water collecting capacity, light intensity, exposure to direct rainfall and the 
regional richness of bromeliads. Height on the tree was measured from the attachment point on the 
tree to the ground level in centimeters, size of the plant was the height measured from the root of the 
plant to the top of the new leaves in the centre of the plant, water collecting capacity was the widest 
distance measured between the highest points of opposite leaves(from were the water will be guided to 
the central tanks), light intensity and exposure to direct precipitation is recorded on a scale from 0 to 
10 with 0 being absence of direct light or rain, regional richness of bromeliads was recorded on the 
same tree (below and above) and in a two meter radius (below and above). Consequently the 
bromeliad was collected in a 20 liter bucket with lid to prevent escape of terrestrial organisms.  

Back in the camp, core diameter, water content, number of leaves, weight of the washed leaves 
and weight of the detritus in the bromeliad were recorded. The root of the bromeliad was removed and 
the core diameter was measured, the volume of the water was measured in centiliters, consequently the 
leaves were removed one by one and rinsed in a bucket, numbers of leaves were counted and 
weighted. The organisms in the rinsed water were picked out using a white tray and stored in 70% 
ethanol. After all invertebrates were removed, the water was filtered on a 64 micrometer sieve to 
collect the detritus. Large debris were nmanually removed, excess water was squeezed out and the 
weight of detritus measured with a 100g PESOLA spring balance. 
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 One PRIOR stereo microscope was available and a reference collection was made based on 
morphospecies. We used “Introduction to Insects” (Borror`s & Delong 2006) and “How to know the 
immature insects” (Chu & Cutkomp 1992) for preliminary identifications. 
 
Rearing experiments 
The larvae (of one species) were kept in plastic white drinking beakers (2 dl), covered with 64 
micrometer sieve. Small amounts of water from bromeliads, some litter, bromeliad leaves and a 
substrate for the adults was added.  
 
Results 
Table 1. lists the preliminary recognized morpho-species in the reference collection. The main 
emphasis was on aquatic invertebrates and the reference collection at this point contains 66 aquatic 
invertebrates and at least 34 terrestrial organisms. Most terrestrial organisms such as Aranea and 
Coleoptera (adults) were occasional vagrants of the bromeliads (only 1 or 2 collected specimens) and 
were not included in the reference collection. We found higher densities of Chilopoda, Diplopoda, 
Blattodea, Orthoptera and Collembola and included these species in the list. The Diptera larvae, in 
particular Culicidae, Chironomidae and Syrphidae reached the highest species richness. We found 5 
species of permanent aquatic residents (with a passive dispersal) in the bromeliads, 2 seed shrimp 
(Ostracoda), a water flea (Cladocera), at least one flatworm species (Turbellaria) and a mite (Acari).  
We also observed the presence of treefrogs (Hyla bromeliacea and Hyla sp.) in the larger bromeliads 
of the genus Catopsis and found a salamander (Bolitoglossa diaphora) in the bromeliads up in the 
elven forest.  
 
Rearing experiments were unsuccessful. 
 
Discussion 
Our initial research question aimed at observing the diversity differences of bromeliad (aquatic) 
communities in primary and secondary forest, the same subject tackled last year (see preliminary 
report LeCraw & Jones 2005). We found it difficult to catalogue the forest in primary and secondary 
forest and question the scientific value of the comparison. A wide range of logged forest from 50 years 
ago to 10 years ago is distributed over the park and different degrees of other disturbance are present 
(coffee plantings, landslides, areas close to human settlements,…) Few or no clear cut categories close 
to each other (to take out other environmental differences) could be found. 
 
The basic question through the initial stages of this research is: What determines the aquatic 
invertebrate community structure in these bromeliads? Possible influencing factors are multiple, some 
of the more important are; broadleaf – pine forests, different bromeliad species, light intensity, 
possibilities for direct rain, regional bromeliad densities and the effect of altitude. As often several of 
these subjects are related and it is difficult to disentangle the individual effects. A logic effect would 
be that the potential number of species occurring in a bromeliad increases with a longer permanence of 
the water. Allowing species with a longer maturation time to grow adult and disperse before the 
habitat disappears. In this way all factors affecting the bromeliad water holding capacity also influence 
the aquatic communities. Another major aspect influencing species richness in communities is the 
productivity of the habitat. In these detritus based systems it might be interesting to check the relation 
between nutrients (nitrogen and phosphorus), algae densities (light influenced) and species richness 
and test the effect over different other categories. 
 
At this point almost no information is available on the richness, distribution and ecological preferences 
(light and water dependence) of the occurring bromeliad species in the National Park Cusuco. This 
information would be most helpful for further studies of the invertebrate aquatic communities. Dave 
Brady (dissertation student) collected information on the bromeliad communities, both species 
richness and densities this year. 
 
The composed reference collection at this moment has no definite species identifications and needs 
further attention. Adults should be reared to allow secure identifications, different growth stages 
should be collected and inserted in the reference collection, and potentially at the end a dichotomous 
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identification key for the park could be prepared. The unsuccessful rearing experiments are partly due 
tot the long development time of some of the larvae (for instance most Coleoptera larvae), but were 
most probably due to the setup of the cups.  
The current drawback on using bromeliads for ecological research is the limited knowledge of the 
occurring species. On the long run, a well documented survey of the occurring (aquatic) bromeliad 
fauna in National Park Cusuco will open the way to an extremely interesting study area.  
 
The recorded species richness follows the observation of high species richness in previous studies on 
macroinvertebrate communities in bromeliads (see for instance Richardson 1999, Mestre et al. 2001). 
Interesting is the presence of permanent residents in the bromeliads. Permanent residents have a 
passive dispersal and require amphibians for their distribution. Ostracods are recorded to survive gut 
passage (Lopez et al. 2002) and tree frogs and snakes are found to have several ostracods and annelids 
attached to their skin (Lopez et al. 1999). The pelagic cladoceran recorded  in the bromeliads in 
National Park Cusuco is an unusual inhabitant. Other Cladocera recorded from bromeliads are in most 
cases Chydoridae (Alona sp.) and only one other Daphniidae (Daphnia ambigua). The reason for the 
limited occurrence of pelagic cladocerans most probably resides in the limited dispersal capacities. 
Daphniidae are passive dispersers with no physical grasping possibility (opposed to Ostracoda and 
Chydoridae?) or no external protection (opposed to Ostracoda and Chydoridae) to survive gut passage. 
 
The highly specialised passive dispersers are only present in long established and mature bromeliad 
communities and forests and probably are highly sensitive to disturbance of the bromeliad visiting 
amphibians and the surrounding forest.   
 
Future subjects 
This study focused on a single species (T. guatemalensis) with a moderate size and tank capacity and 
probably also with a restriction on community diversity, potentially limiting certain species (Anura?) 
to occur there through developmental constraints. Some very large tank bromeliads of a different 
genus (Catopsis sp.) are common although often difficult to reach (high in the trees). A potential 
dissertation subject might focus on these large bromeliads and compare the results with the findings of 
this year.  
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Table 1. The list of species present in the preliminary reference collection with 64 aquatic invertebrate 
morphospecies recorded and at least 34 terrestrial organism types, ? = potential different species, A = 
adult, L = larvae, J = juvenile, # sp = several species with only 1 or 2 individuals. 
 
  Class   Family # sp 
aquatic Insecta Diptera (L) Culicidae 10 sp 
   Syrphidae 10 sp 
   Ceratopogonidae 3 sp 
   Chironomidae 6 sp 
   Tipulidae 4 sp 
   Muscidae 3 sp 
   Sciomyzidae 2 sp 
   Miscellaneous 5 sp 
  Coleoptera (L) Scirtidae 2 sp 
   Miscellaneous 12 sp 
  Hemiptera (A+J) Veliidae 1 sp 
 Turbellaria   1 sp? 
 Oligochaeta   1 sp 
 Ostracoda   2 sp 
 Branchiopoda Cladocera  1 sp 
 Arachnida Acari  1 sp 
terrestrial Oligochaeta   Lumbricidae 2 sp 
 Clitellata Hirudinea  1 sp 
 Insecta Coleoptera (A)  # sp 
  Hymenoptera  # sp 
  Dermaptera  1 sp 
  Orthoptera  3 sp 
  Blattodea  3 sp 
  Microcoryphia  2 sp 
 Malacostraca Isopoda  3 sp 
 Collembola   6 sp 
 Chilopoda   3 sp 
 Diplopoda   4 sp 
 Mollusca Gastropoda  2 sp 
 Arachnida Aranea  # sp 
  Acari  # sp 
    Opilioni   # sp 
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Does non-destructive sampling of bromeliads in Cusuco National Park provide an accurate estimate of 
their invertebrate communities? 

 
Abigail Kernahan (University of Leeds) and Alison Nobes (University of Oxford) 
Home supervisors: Dr Steve Compton (Leeds) and Dr Martin Speight (Oxford) 
Field Supervisors: Merlijn Jocqué, Richard Field. 
Dates of study: 12th July- 22nd August 2006 
 
Introduction 
The self-contained structure of bromeliads makes them ideal sampling units for ecological studies. The 
small size and occurrence of bromeliads in high densities ensures easy manipulation and gathering of 
data. The small communities nonetheless have a high richness of species providing enough resolution 
to tackle a wide range of subjects. A current drawback besides the limited taxonomical knowledge of 
the organisms is that almost all previous studies of invertebrate communities in bromeliads involve a 
destructive process in which the plant is removed and subsequently taken apart to collect all the 
inhabiting invertebrates. With increasing sample sizes this approach causes considerable disturbance 
to the bromeliad population and the invertebrate communities they support and puts serious limitations 
on long term studies of bromeliad communities in an area. If bromeliad faunal surveys are to be used 
as part of forest monitoring programmes, less destructive sampling techniques would be desirable. 
With this in mind, we devised three alternative techniques for sampling bromeliad fauna which leave 
the plant itself relatively undisturbed.   
 
Aims 

- to determine which properties of the bromeliad (e.g. size, number of leaves, water volume, 
detritus content, density of surrounding bromeliads) are important for explaining the 
invertebrate community found within it.  

- to compare the effectiveness of various non-destructive sampling methods over a range of 
forest regions and bromeliad sizes 

 
Methods 
Study area 
We sampled from three regions in the National Park which covered a variety of  environments:  
-Cortisito, located on the west side at an altitude of approximately 1500m, has the highest rainfall of 
the three sites. 
-Dwarf Forest, present at altitudes over 1800m features a lower canopy and dense populations of 
bromeliads. 
-Base camp, located just inside the core zone features a mixture of primary and secondary forest at an 
altitude of approximately 1500m 
Within each region four sites were sampled, sites were separated by at least 50m to ensure 
independent repeats.  At each site 9 bromeliads were sampled, three different non-destructive 
techniques were carried out each on three different size categories. 
 
Bromeliad collection and processing 
We used the protocol described in the previous introduction. 
 
Non destructive methods 
We performed one of the following three treatments on each plant after which the entire plant was 
sampled and brought back to camp in a closed bag or container for processing: 

1) Pipette – a plastic 3ml pipette was used to remove as much of the water as possible from the 
phytotelmata of the plant and the water stored in a pot for later analysis of the water volume 
and invertebrates. 

2) Tipped upside down – the bromeliad was carefully removed from the tree and inverted into a 
bucket, taking care not to lose any water or detritus. 

3) Outer leaves removed – four (healthy) outer leaves of the bromeliad were peeled off the plant 
and placed in a plastic bag. 
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Results 
All results at this stage are preliminary, and currently only consider the aquatic invertebrates. From the 
108 bromeliads sampled, we collected a total of 10449 individuals and recognised 66 different 
morpho-species. 
 
As a preliminary analysis, we looked at presence of species found using the non-destructive method as 
a percentage of the total number of species found in that bromeliad. (Fig. 1). Pipetting the water out of 
the bromeliad gives a significantly better approximation of the total species richness than the tipping 
over and removing the outer leaves (respectively p < 0.001 and p = 0.001). Tipping over and removing 
the outer leaves gave similar results for the approximation of the species richness in the bromeliad (p = 
0.262). 
 
Discussion 
These preliminary analyses show that the non-destructive method in which the bromeliad water is 
pipetted out is significantly more effective than the other methods. However, this method still finds on 
average only about 54% of the species in the bromeliad. Between the other two methods there is no 
significant difference in their performance.  
The success of pipetting was expected for the aquatic invertebrates as they are small enough to be 
pipetted up, and this method enabled almost all of the water to be collected. The outer leaves method 
did not perform as well as hoped, especially for the aquatic invertebrates. This was due to the lack of 
water they contained and the poor state of these leaves. The tipped method was chosen as it could be 
applied to ground-living species of bromeliad which could be replanted after sampling, however it was 
also less successful than pipetting. It is possible aquatic organisms were left stuck to the leaves.  
In further analyses we would like to determine which factors i.e. water volume or detritus content are 
significant in explaining the invertebrate community. If for example water volume is the main factor, 
this would help explain why pipetting was so successful. We would also like to test the performance of 
the non-destructive methods over the three different size categories of bromeliad we collected.  
 
Further studies 
If a longer time scale was available, it would be interesting to investigate the effects of performing the 
non-destructive methods on the bromeliad to see how they recovered. 
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Figure 1. Mean percentage of total species richness in the bromeliad communities collected with the 
three different less destructive methods; removal of frour outer leaves, pipetting the water out and 
tipping over the bromeliad. Error bars indicate the standard deviation. 
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An investigation into nested populations of aquatic invertebrate communities in bromeliad species 
(Tillandsia guatamalensis) 

 
Christopher Willans (University of Nottingham) 
Home Supervisor: Richard Field 
Field Supervisors: Merlijn Jocqué, Richard Field 
Dates of data collection: 12th July – 22nd August 
 
Aims  

- To investigate the biodiversity of aquatic invertebrates contained within bromeliads 
- Assess the community composition of aquatic invertebrates in bromeliads of varying sizes 
- Measure the nestedness of the invertebrate communities of bromeliads at a site  
- Quantify the isolation of sampled bromeliads to explain immigration and colonization rates of 
aquatic invertebrates 

 
Introduction 
The self-contained structure of the plants makes them ideal sampling units for ecological studies as it 
renders each sample independent. The small size and occurrence of bromeliads in high densities 
ensures easy manipulation and gathering of data. Each bromeliad can be used by a number of 
organisms both terrestrial and aquatic. Terrestrial organisms residency in bromeliads is usually 
temporary, for pupating or feeding, although aquatic organisms can be permanent residents, especially 
in larger bromeliads. It is the aquatic invertebrates that spend their life spans in bromeliads that 
stimulate the most interest as by looking at population dynamics independently and on a small scale 
further generalizations regarding less distinct boundaries and more complex communities can be 
generated. The small communities nonetheless have a high species richness providing enough 
resolution to examine a hierarchical population structure if present in bromeliads in Cusuco National 
Park by sampling bromeliads of differing sizes.  

 
Methods 
Two study sites within close proximity to base camp were established to ensure comparisons to be 
drawn both within and between sites. Study sites were chosen with an abundance of bromeliads 
(minimum sample size 30), no obvious signs of disturbance and of similar forest type 
(primary/broadleaf). Bromeliads were selected at random, although no obvious sampling pattern was 
followed, to include the full size spectrum of healthy bromeliads at similar heights of the same species 
within the site. 
 
Bromeliad collection and processing 
We used the protocol described in the previous introduction. 
 
Analyses 
We did a preliminary analysis of the data in EXCEL using scatter plots. Further analyses will be done 
using the Simpson diversity index (1949) and the Shannon index besides the species richness. The 
nestedness of the populations will be examined using NESTCALC (Atmar and Patterson, 1995) and 
RANDOM 1, RANDOM 2, and RANDNEST (Jonsson, 2000).  
 
Results 
Preliminary results obtained the scatter plots showed noticeable linear relationships between the size 
of the bromeliad tank and the species richness (fig.1). This pattern is also seen to a lesser extent in the 
abundance/tank size graph (fig.2). These early findings suggest a nested pattern will be found in these 
data although the strength of this correlation and other influencing factors are yet to be investigated. 
Further investigations to be undertaken back at home universities after further research on diversity 
indices and nestedness calculations potentially include the use of EcoSim 7 (Gotelli and Entsminger, 
2006), EstimateS Win 7.52 (Colwell, 2006), Community Analysis Package (Henderson and Seaby, 
2002) to fully explore the ecosystem. 
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Discussion 
It is expected that a nested pattern of species richness will be present in the bromeliads sampled as 
indicated by initial findings, although it is only through further analysis that the true nature of the 
development of bromeliad invertebrate communities and their relationships will be discovered. 
However, such early results may only be a reflection of the species-area effect and may not be 
representative of a nested aquatic community inhabiting the bromeliad. 
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Figure 1. Linear relationship between tank size and species  richness. 
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Figure 2. Linear relationship between number of individual aquatic organisms and size of bromeliad 
tank. 
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Social science team 
To what extent does the role of rural non-farm employment differ between communities in the 
buffer zone of Cusuco National Park, Honduras? 
 
James Dawkins (Nottingham University) 
Home Supervisor: Dr Richard Field 
Field Supervisors: Sophie Hall and Dr Richard Field 
Dates of study: July 11th – August 22nd, 2006 
Date of submission: April 2007  
 
Introduction 
The overall aim of my project is to provide a comparative study of buffer zone communities within 
Cusuco National Park, with specific reference to the role of rural non-farm employment (RNFE). My 
objectives as such, include identifying the different types of RNFE within the separate villages, 
calculating the relative economic value of these activities, identifying any significant social and 
economic differentiations in terms of RNFE between the separate communities and furthermore 
attempting to offer explanations for these differences. 
 
Background literature 
There is a substantial literature addressing rural diversification and more specifically rural non-farm 
employment within developing countries (Anderson and Leiserson, 1980; Biswanger, 1983; Saith, 
1992; Chandrasekhar, 1993; Adams, 1994; Reardon, 1997; Ellis, 1998; Reardon et al., 2001; Start, 
2001). Nevertheless Lanjouw and Lanjouw (1995) note that “the rural non-farm sector is a poorly 
understood component of the rural economy and we know relatively little about its role in the broader 
development process”. Reardon et al. (2001) and Start (2001) state that approximately 40% of rural 
income within Latin America is attributable to non-farm employment whilst Ruben and Van den Berg 
(2001) propose that “income from non-farm wage and self-employment represents 16-25% of farm 
household income” within Honduras itself, and “68% of Honduran rural adults are involved in some 
off-farm activity”. So, evidently, even with Latin America continuing to produce more than twice as 
much coffee as the rest of the world put together (Dieum and Luttinger, 1999), RNFE has a substantial 
role to play in the livelihoods of rural communities. This is supported by Anderson and Leiserson 
(1980) who suggest that “non-farm activities in agricultural regions…merit special attention in the 
design of rural and also of urban development strategies”. 
 
In terms of defining RNFE Barrett et al. (2001) review the concept and note ambiguity and imprecise 
terminology in its definition. Reardon et al. (2001) simply define “non-farm [as] activity outside 
agriculture”, whilst Reardon (1997) speaks of the different sources of non-farm labour, including the 
role of the “rural non-farm labour market (RNFLM)” and also “self employment in the non-farm 
sector”. Clearly it is important first to determine which forms of employment actually fall under the 
RNFE bracket to avoid inaccurate results. Following on, Reardon (1997) suggests a number of reasons 
as to why RNFE is adopted by developing rural communities, including reducing income risk, 
maintaining food security in the face of income shocks and financing agricultural production. Reardon 
et al. (2001) sum these up into ‘push’ and ‘pull’ factors, with non-farm incomes being adopted for 
varying reasons with a scope to improve stability and decrease vulnerability of developing rural 
communities. 
 
Methods 
My research took place in 3 distinct villages within the buffer zone of Cuscuco National Park: 
 Buenos Aires – A relatively large community in the SE of Cusuco, with a substantial and well-
established influence from Operation Wallacea. 
 Santo Tomas – A relatively small, dispersed community in the NW of Cusuco with a less 
significant and only recently established influence from Operation Wallacea.  
 Guadelupe de Banaderos – A relatively small community close to Buenos Aires devoid of 
influence from Operation Wallacea. 
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These villages were chosen to provide varying examples of the different communities within the 
buffer zone and were strongly based on practicality and access issues. In terms of data collection 
within these three communities a number of methods were used: 

 Sketch maps - These were created for each of the villages prior to any other data collection. 
This involved systematically moving through the villages with a guide and introducing ourselves 
to the families, allowing us to allocate numbers to the houses and record the name and size of 
each family and in the process creating a very simple census. 

 Semi-structured interviews - After piloting a baseline questionnaire it seemed more appropriate 
to adopt the style of a semi-structured interview and then fill out the questions myself 
accordingly. This questionnaire was randomly sampled for 30 houses within Buenos Aires and 
Guadelupe de Banaderos, whilst for the smaller village of Santo Tomas it was a matter of 
interviewing as many people as were willing to cooperate. This was in keeping with the concepts 
of randomisation and replication with an overall aim of obtaining a reliable overview of each 
separate population whilst also providing sufficient data for viable statistical analysis 

 In-depth interviews - These were chosen on the basis of the preliminary interviews and on the 
premise of interviewing people heavily involved in some form of RNFE, or in positions of 
importance. This method was used to allow interviewees more scope to bring up any prominent 
perceptions as regards to RNFE, and to induce more detail on the topic at hand.  

 Focus groups - These were used so as to provide a different method and enhance the process of 
triangulation. They provided scope to introduce different participatory methods including the 
formulation of timelines and ranking charts based on a group consensus. 

 Participant observation - This played a strong role throughout, culminating in the production 
of a field diary on points of interest picked up through observation and integration into the 
community. 

 
Limitations 
As Anderson and Leiserson (1980) state, “measurement of rural nonfarm employment is also made 
difficult by the continually changing patterns over the agricultural cycle. Estimates of labour force by 
economic activity generally provide a classification of workers at a single point in time according to 
their principal sector of employment or occupation. They are, therefore, likely to underestimate the 
extent of nonfarm work in rural areas which is commonly a secondary source of income on a part-time 
or seasonal basis.” This seemed apparent throughout our interviews where if the interviewee were left 
to answer himself the question of what employment he was involved in, he would often disregard non-
farm activity. Therefore it was necessary for us to question further and prompt by offering examples. 
However it is still likely that some of the households may be involved in other non-farm activity at 
other points throughout the agricultural year and yet this will not be apparent in our data. 
 
Another limitation occurred within the community of Santo Tomas. Due to its population of under 30 
households our methods required that I sample the entire population. However this was not possible as 
a few families were unwilling to co-operate. As a result we collated data for only 22 houses, which 
normally would be insufficient for reliable statistical analysis. However this was unavoidable and as 
the majority of the population was sampled, statistical, comparative analysis will still be appropriate. 
 
Initial findings 
There is a very diverse range of RNFE within all of the communities. However, although the range of 
different types of employment is similar within the three villages there seems to be significant 
differences in the proportion of each population involved in some form of RNFE and the relative value 
of this RNFE with respect to incomes. Buenos Aires in general seems to have a higher proportion of 
its population involved in RNFE than the other two communities, and it also seems to have a more 
substantial role in terms of relative value. Preliminary thoughts suggest that this is as a direct result of 
the influence of Operation Wallacea, with a large proportion of RNFE attributed either directly or 
indirectly to the organisation.  
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In terms of the future prospects of RNFE within the three villages, although the general consensus 
seems to remain with agriculture as the prominent a large proportion of the populations believe rural 
diversification would benefit the communities however there is little education as to how to undertake 
this concept, especially within Guadelupe de Banaderos where there is no help from Operation 
Wallacea. 
 
Statistical analysis will be carried out further to: 

 Identify differences in the proportion of the separate populations involved in RNFE. 
 Identify significant differences in the average proportional value of RNFE to the communities. 

 Through the use of chi-squared tests 
 Identify which variables significantly affect the relative value of RNFE. 

 Through the use of a multiple regression analysis. 
 
To conclude 
It is generally agreed that rural non-farm employment is a very diverse sector (Start, 2001) and that its 
one common characteristic is that it is heterogeneous (World Bank, 1999) and can vary spatially at any 
scale. This seems to stand true for the buffer zone communities of Cusuco National Park, with the 
relative value and proportional representation of RNFE varying spatially between villages. However, 
as a general consensus RNFE is a concept that most of the people believe would benefit their 
communities for numerous reasons, yet lack of education and willingness to move into an unknown 
field of work has so far stunted the growth of the RNFE sector. In a ‘hand-to-mouth’ culture with little 
thought towards the future, RNFE has obvious possibilities within the livelihoods and development of 
these communities. 
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Is small scale coffee production a viable pathway to economic development in rural Honduras?  
A geographical investigation of agriculture and development in Buenos Aires 
 
Robin Lovelace (Geographical Science, University of Bristol) 
Home Supervisor: ? 
Field Supervisors: Sophie Hall and Dr Richard Field 
Dates of study: July 11th – August 22nd, 2006 
Date of submission: ? 
 
Theoretical introduction 
The relationship between the quantitative and qualitative nature of the agricultural sector and a 
region’s economic growth has long been discussed on global scale (Johnston and Mellor 1960,) and in 
localized circumstances of direct significance here (Barraclough 1997, Jansen 1998). While early 
development theorists showed that ‘economic development, measured as […] the growth of per capita 
output, seems to be linked inextricably in a simple arithmetical manner with the growth in agricltural 
productivity’ (Bhaduri and Skarstein 1997), it has also been recognized that the industrialisation of 
agriculture itself plays a key role capital accumulation: 
‘it is likely to be essential for agriculture to make a net contribution to the capital requirements for 
industrial expansion […] especially during the earlier stages of economic growth’ (Johnston and 
Mellor 1960) 
 Economic Development 
We can thus define ‘economic development’ as a form of ‘economic growth’ defined in Smithian 
terms as a ‘universal drive’ on the part of the producers to transform the modes of production to cut 
costs. (Brenner 1997). This abstract definition can be further refined by three symptoms of economic 
development and increasing wages: 

1. Increasing choice in modes of income 
2. The increasing ability to meet basic needs 
3. Increasing options to invest in goods and services 

And again these can be largely be simplified into an increase in per capita GDP, although the problems 
with such a measure (Pearce 1989) mean that the three symptoms above will be referred to throughout. 
 Policy Options 
1. Recent neo-liberal policy has emphasized the need to reverse the ‘anti-agrarian bias in policy, and 
thus favour rural economic development’ allowing sufficient capital accumulation in the countryside 
to avoid the rush to the cities, so often a symptom of rapid exposure to the global economy (Jansen 
1998) 
2. However, localized studies have tended to reveal the inequalities which arise out of ‘agrarian 
capitalism’ (Selligson 1980) and focus on the environmentally destructive and socially marginallising 
impacts of this agriculture-led industrialisation. They often recommend diversification (Jansen 1998). 
 Basic Aim 
This study aims to understand in detail how one one form of agricultural production influences the 
economic structure of a village and thus aims to conclude by resolving the antithesis above. On top of 
these overiding theoretical concerns, the logistical rational of this work aims to be genuinly useful for 
the village as a whole: An accessible report will be made in Spanish and English for interested 
parties. It will be made available next year for interactive discussion in the village. 
 
 
Logistical rationale 
Coffee production has important socio-economic implications for those involved in the industry in and 
around Buenos Aires: Those who own productive fincas, those who work the land and those who 
process and transport the harvested coffee: 
‘the results show there are very important socioeconomic and production differences that can largely 
be understood by two very different typologies: the ‘peasant’ and the ‘small commercial family farm’’ 
(Gunn 2004). 
Gunn’s work laid an important quantitative and qualitative foundation which will be built upon. 
However, this study will also cover ground previously untouched in this village and little researched in 
the existing literature. It aims to find: 
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1. The particular biophysical context in which Buenos Aires lies that makes ‘coffee […] the 
most important economic activity’ (Gunn 2004) 

2. The quantitative nature of the industry at present and changes over the last 5 years 
3. The role coffee plays in the economic structure of Buenos Aires and economic 

development 
4. The potential of coffee production to drive future economic development. 

The impacts of coffee production on those not directly involved have received little attention and 
therefore a village-scale approach will be used. The role of coffee will been analysed, then viewed in 
the light of recent changes in the industry, thus allowing an assesment of which future changes are 
likely, and which policies would be benificial in the chronological order indicated above. 
 
 
Research methods 
 Acclimatisation 
The first week involved aclimatisation to the village. I conversed with as many people as possible to 
improve my Spanish and for ethnographic data and conducted the ‘house assesment’ section of a 
group census of the households.  
 Questionnaires 
A generic questionnaire was constructed, piloted, altered and then implemented on a random sample 
of 30 households in the village. The remaining sub-sample of 15 more coffee producing households 
was selected for more in-depth questions including time series data, production preferences and open 
conversation. 
 Villager Interaction 
Close contact with villagers was vital for this work, and I strove to avoid the ‘objective distance’ 
which so often separates researchers from their study population.  
 
Frequent, unplanned conversations and ‘creative interviews’ meant the ‘intimidating atmosphere of 
structured interviews’was often avoided (Douglas 1985) 
As the quantitative information was completed in the last two weeks, more detailed discussions were 
made. Language and cultural skills were built up to a level where free conversations could be made 
about issues of direct relation to my project and increasing use of my camera and interective 
techniques were used. 
 
 
Preliminary findings 
90 manzanas (76.5 hectares) of land controlled by, rented or owned by people in Buenos Aires are 
dedicated to coffee production. From this, about 2240 quintals (98,500 kilogrammes) of humedo is 
harvested and transported either directly or indirectly to an intermediary in Cofradia or an exporter in 
San Pedro Sula. These figures give an average productivity of 23 quintals per manzana, about that to 
be expected from a well farmed, but little technified smallholder farm (Fausto from CARITAS, 
personal communication). However, preliminary analyses show that farm productivity varies greatly 
between those with very small fincas (less than 2 manzanas) and those farmers who have more land, 
better access to transport and larger houses (see fig. 1). 
 
This indicates that there may be a relationship between capital (financial and land) and productivity 
per unit area, although formal statistical tests will show the significance of this hypothesis. Thus it 
seems that coffee production plays an important role in maintaining the existing economic structure of 
the village, allowing those with access to resources to realize significant benefits from their coffee 
land, while those who lack land, finance or both appear to be desadvantaged, at least in terms of 
productivity per unit area. 
 
This hypothesis has been backed up by semi structured interviews in the village which indicate that 
those who can afford to ‘invest in the land’ realize powerful positive feedbacks for their initial capital 
investment. This is in line with Jansen et al. (2006) who argue for investment into ‘high opportunity 
labour cost’ industries such as coffee. 
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Future research 
The data collected from Buenos Aires can reveal significant insights into the role coffee plays in the 
economy of Buenos Aires, and how it contributes to the concept of economic development. The most 
problematic aim to achieve is the last, as future directions are so unpredictable. The fact that there 
have been optimistic predictions for the price of coffee in the international scene (quote to be 
confirmed) indicates that coffee in general will continue to be important for any kind of economic 
change in the village. 
 
However, matters are complicated significantly by the suggestion of possible schemes in the area 
which could completely transform the coffee industry. The feasibility of implementing a fair-trade 
scheme will be analysed based on the existing structure.The possibilities for greater community 
investment and overall profit as well as those of increased chemical use (which is a very real danger 
based on a range of evidence) and increasing economic polarisation will be hypothesised, although 
ambiguity of the exact nature of the scheme makes a systematic analysis problematic. 
 
Another possible drastic change in the village coffee industry could come from the organic sector 
(CARITAS personal communication 2006) and although the implementation of the scheme has a 
clearer direction (implemented through organic coopertives similar to those found in Costa Rica) the 
logistics of converting an entire village production to organic coffee are daunting. 
 
Thus future research will need to remain up to date with developments in either possibility and until 
clear plans are created, analysis will be limited. 
 
In terms of this project, I aim to return next year to create a GIS map of the village coffee production 
(to show proximity to houses, extent and allow quantitative analyses of future change). I will also 
show villagers and vested interests the findings of my report and invite them to comment on what they 
think of conclusions, thus allowing an interactive response for my final submission (2008). 
 
 

Fig 1: Preliminary analysis of coffee production and 
transport within Buenos Aires. The blue squares 
represent 1mz land area per unit and red stripes 
represent production per year (20 quintals = 1 square 
unit). 
All small-holder coffee is transported through two 
village intermediaries, one far larger than the other. 
Recent interviews reveal that some smallholders may 
be economically bound to sell to one exporter due to 
outstanding debts.Large farms owned by outside 
interests export their coffee directly to exporters or 
large intermediaries. 

Box 1: Coffee incomes in Buenos Aires. 2240 
quintales of harvested coffee is worth about 1.8 
million Lempira or $160,000. Of this, $70,000 leaves 
BA for outside owners, $50,000 is taken by 5 large 
farmers and $40,000 remains for small producers. 
This polarisation will be tested quantitatively. 
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Appendices 
Appendix 1: Collection of specimens 
Appendix 1a: General Operation Wallacea protocols for collection of vertebrate specimens 

This short document was written by R. Field after a staff meeting held in early August 2005, which 
was called to allay concerns that were being consistently voiced about the specimen-taking regime.  In 
the few instances in which this document disagrees with other, related protocol documents, this 
document takes precedence. 
 
General policy 
All teams to follow their existing protocols, with the exception of the herpetology team.  For small 
mammals this means only taking specimens if the animals cannot be keyed out in either of the 
reference texts (and are therefore potentially new species).  For bats no animals are euthanized, though 
small samples of wing tissue may be taken for DNA analysis.  For birds, specimens are only taken if the 
species (or subspecies) seems to be undescribed. 
 
Herpetofauna 

Satellite camps within Cusuco: one sample of each species (BA & CA), but not from BC or GU (this 
merely repeats Joe Townsend’s protocol, which also lists some species as exceptions – for which 
additional specimens are to be taken). 

El Paraiso: up to 5 specimens of each species found are to be taken, as per Joe Townsend’s protocol, 
though in practice typically only two specimens of each species are taken. 

Venomous snakes: only to be euthanized if collected as specimens under the normal protocol (see above), 
except for those found within camps (and not brought back to camps from the field).  Venomous snakes 
found on trails will not be euthanized, unless taken as specimens under the normal protocol.  

New species: herein is a slight modification to Joe Townsend’s protocol, which states that all individuals 
of new species will be taken as vouchers.  The modification is that the animals will be kept alive while a 
recommendation is formulated by the herpetology team, which is then put to the head scientist (or his 
deputy) for clearance; only once this clearance is received may the animals be euthanized. 

Other: no animal is to be refrigerated or harmed in order to facilitate photography. 
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Appendix 1b: Snake Bite Prevention Protocol 

Dr. Larry D. Wilson, Brooke L. Talley and Douglas C. Fraser, Ju;y 2005 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure A1. Venom delivery apparatus of Bothrops asper, the famed barba amarilla (yellow beard), 
the most dangerous snake in Mesoamerica. Its presence in the nuclear zone of Parque Nacional 
Cusuco was demonstrated for the first time this year, due to the efforts of assistant herpetologist 
Douglas C. Fraser. Note the drop of venom on the fang. 
 
Before entering the field: 

1. Make sure you have gone through snake training session before entering the field with 
students. 

2. Be able to recognize the venomous snake species of the area. 
3. Be aware where nearest member of the herpetology team is located. 
4. Be aware of time of day when snakes are most active. 
5. Be able to recognize typical venomous snake habitat. 

 
While in the field: 

1.   Always wear proper footwear (i.e., hiking boots). 
2. Always be aware of your surroundings. 
3. Know where the students in your group are located at all times. 
4. Be aware of where you are placing your body parts (e.g., when you are stepping, leaning, 

sitting, or lying). 
5. When a snake is encountered, back away from it slowly, being aware of what is behind you. If 

possible, contact a herpetology team member as soon as possible so that the snake, if 
dangerous, can be removed properly. 

6. Do not touch any snake at any time. 
 
Upon returning from the field: 

1. If not previously done, notify a member of the herpetology team if any snakes are 
encountered, dangerous or otherwise. 
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Before Entering the Field 
■ Make sure you have gone through snake training session before entering the field with 

students. As of this writing, there are five (5) species of seriously venomous snakes recorded 
for Parque Nacional Cusuco (Wilson and McCranie, 2004; Townsend  et al., in preparation). 
They are as follows: 

  
 Micurus diastema—Venomous coral snake 
 Atropoides mexicanus—Jumping viper 
 Bothriechis marchi—Emerald palm viper 
 Bothrops asper—Fer-de-lance 
 Cerrophidion godmani—Godman’s viper 
 
 The coral snake is a member of the family Elapidae, all of which are venomous; the remainder 

of the species belongs to the family Viperidae, also a family of wholly venomous snakes. The 
species belonging to this latter family occurring in the Western Hemisphere are collectively 
referred to as pit vipers, given the presence of a thermosensitive structure located in a depression 
on the side of the head between the nostril and the eye. 

 
■ Be able to recognize the venomous snake species of the area. Of the 20 species of snakes 

recorded for the park to date, only five or 25% are seriously venomous (i.e., capable of 
potentially causing human death). The remainder of the snakes, all belonging to the family 
Colubridae offer no serious threat and range from being totally inoffensive and not offering to 
bite (e.g., the small snakes Adelphicos quadrivirgatum, Geophis nephodrymus, and Tantilla cf. 
schistosa) to being somewhat irascible and prone to bite, at least when first caught (e.g., the 
racers Drymobius chloroticus and Dryadophis dorsalis). 

 
 The five venomous snakes of the park are fairly easy to identify to species by use of the 

following characterizations [photographs added by R. Field]: 
 
 Micurus diastema—This venomous coral snake is the only snake known from the park that has 

a pattern of red, black, and yellow rings the length of the body. The red rings are bounded by 
yellow rings and separated from a similar sequence of rings by black rings. The sequence, thus, 
is red—yellow—black—yellow—red. The only other snake vaguely resembling this coral snake 
is Scaphiodontophis annulatus, which is a snake with a coral snake-like pattern on a variable 
amount of the anterior portion of the body and a pattern of dark brown lines on a paler brown 
background on the posterior portion of the body. Some specimens may have the coral snake-like 
pattern extending the length of the body, although this is not likely in this portion of the snake’s 
range, but the red rings are bounded by black ones and separated by yellow rings. The sequence, 
thus, is red—black—yellow—black—red. Spanish vernacular name—coral (a generic term used 
to refer to almost any snake in Honduras with red color in its pattern) 

 
Figure A2 Micurus diastema. Photograph by B.L. Talley 
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Atropoides mexicanus—This pitviper is commonly called the jumping viper. It is a stockily built 
ground viper with a pattern of diamond-shaped cinnamon brown to dark brown to black 
middorsal blotches on a paler ground color at the bottom of which is a smaller, circular blotch that 
may be connected or not to the larger middorsal blotch. A well-defined dark postocular stripe 
extends from the eye to the angle of the mouth. As is typical of many vipers, the head is well set 
off from the neck. Spanish vernacular name—timbo or timbo grande. 

 
Figure A3 Atropoides mexicanus. Photograph by B.L. Talley 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Bothriechis marchi—This is the emerald palm viper. It is a relatively small, arboreal, prehensile-

tailed pitviper that is a brilliant green in ground color with a series of slightly distinct 
turquoise blue blotches along the dorsum of the body. The only other snake vaguely 
resembling this arboreal pit viper is the also bright green racer Drymobius chloroticus. This 
snake, however, is and elongate, large-eyed ground snake with a non-prehensile tail. Spanish 
vernacular name—tamagas verde (a generic name used to refer to almost any snake with some 
amount of green in its color pattern). 

 
Figure A4 Bothriechis marchi. Photograph by D. Pupius 
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 Bothrops asper—This is the snake usually referred to in English as the fer-de-lance, a name 
actually properly applied to a member of the same genus occurring in the West Indies. This a 
large, terrestrial pit viper with all or most of the subcaudal scales (the scales underlying the 
tail) in a paired series (as opposed to a single series characteristic of the other pitvipers of the 
area). The color pattern is of a series of H-shaped pale-outlined dark blotches on a brown 
ground color. Spanish vernacular name—barba amarilla. 

 
Figure A5 Bothrops asper. Photograph by B.L. Talley 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Cerrophidion godmani—This is Godman’s viper, a relatively small ground viper with a 

dorsal pattern of darker spots on a paler ground color. The dark middorsal spots are often 
fused into a zigzag line. A dark postorbital stripe is also present. Spanish vernacular name—
timbo or timbo pequeño. 

 
Figure A6 Cerrophidion godmani. Photograph by D. Pupius. 
 
 
 
 
 
 
 
 
 
 
■ Be aware of where the nearest member of the herpetology team is located. All other staff 

members should know where the closest member of the herpetology team is working on a 
day-to-day basis. These herpetologists are the only staff members authorized to handle and 
identify snakes, so they should be consulted as soon as possible when a suspicious snake is 
encountered. It is understood that, in some cases, this may not be possible, but the effort to 
know their whereabouts should be made. 

 
■ Be aware of the time of day when snakes are most active. Diel or daily activity patterns 

vary from snake species to snake species. Some snakes are diurnal, whereas others are more 
active at night. In general, the venomous snakes of the region are more likely to forage at 
night, but may also be encountered during the day, especially when they are at rest. Some 
species, such as Bothrops asper and Bothriechis marchi are primarily sit-and-wait predators, 
although they can also actively forage for food. The coral snake is most likely to be abroad at 
night, resting in some secluded spot during the day. Any of these snakes can be expected to 
seek sunlight to warm their bodies, so one should be especially vigilant around sunlit areas in 
the forest. 
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■ Be able to recognize typical venomous snake habitat. Four of the five venomous snakes in 
the area are primarily terrestrial and, so, will be encountered either above ground or under 
debris on the forest floor. The other snake species, Bothriechis marchi is arboreal and will be 
most likely encountered sitting in vegetation at or near upper body level. 

 
While in the Field 

■ Always wear proper footwear (i.e., hiking boots). When walking in the forest, one should 
always wear proper footwear. Such footwear should consist of hiking boots (10 inch types 
preferably) or knee-length rubber boots. Under no circumstances should sandals or sneakers 
be worn. Wearing proper footwear is no guarantee that one will not be bitten by a venomous 
snake, but it will offer some protection. 

 
■ Always be aware of your surroundings. Tropical forests are complex habitats and offer a 

multiplicity of niches in which one can find snakes, including the venomous ones. It is 
paramount to work in the forest with consistent attention to one’s surroundings. It is possible for 
venomous snakes to be in the middle of a pathway, on the ground to the side of such pathways, 
in bushes and trees alongside such paths, and on overhanging vegetation. 

 
■ Know where the students in your group are located at all times. The students who 

participate in the scientific expeditions that are part of Operation Wallacea are under our care. 
When they are in the field with us, we are responsible for their well-being. Thus, we need to 
be fully aware of where they are at all times. This can be most easily accomplished by keeping 
them together as a group. 

 
■ Be aware of where you are placing your body parts (e.g., when you are stepping, leaning, 

sitting, or lying). Venomous snake bites can occur to any part of one’s body (arms, legs, face 
and neck, buttocks, etc.), so it is imperative to realize where one is placing one’s body parts 
when moving about in the forest. Thus, one should not step where one’s feet cannot be seen or 
place one’s hands where the view is not clear. In addition, one should not sit or lie down in the 
forest without examining where one’s body will be placed. 

 
■ When a snake is encountered, back away from it slowly, being aware of what is behind 

you. If possible, contact a herpetology team member as soon as possible so that the snake, 
if dangerous, can be removed properly. Snakes, including venomous ones, will generally 
attempt to move away from a human being, because we are large animals that can be perceived 
as a threat to their well-being. Generally speaking, venomous snakes do not attack humans. 
Some of them, however, will stand their ground, depending on their venom delivery apparatus 
for protection. Members of the herpetology team (senior and assistant herpetologists, but not 
herpetology volunteers) are the only individuals who are authorized to interact with snakes, so 
one or more of them should be notified when a snake is seen, if possible. This is especially 
important when the snake involved is thought to be venomous. The senior or assistant 
herpetologist will remove the snake to a safe location, if possible. 

 
■ Do not touch any snake at any time. As indicated above, the members of the herpetology 

team are the only people who are authorized and qualified to deal with snakes. They can 
identify all the snakes in the area to species and know which are venomous and which are not. 
No one else is allowed to touch a snake at any time. This is the single most important aspect of 
this protocol. 

 
Upon Returning from the Field 

■ If not previously done, notify a member of the herpetology team if any snakes are 
encountered, dangerous or otherwise. The members of the herpetology team are engaged in 
scientific studies of the amphibians and reptiles resident in Cusuco National Park. They need 
to know what snakes have been found, especially when such snakes have been just sighted. 
This is especially important when the snake is thought to be venomous, for the sake of safety. 


