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1. Introduction 

1.1. Area overview and programme rationale 
 

Costa Rica, a small Central American country covering approximately 51,000km², is situated between 

Panama and Nicaragua creating a land bridge connecting the North and South American continents 

(Figure 1). It lies about halfway between the Tropic of Cancer and the equator with an average 

annual temperature of approximately 27°C, which results in the average temperature of the hottest 

month of a year not exceeding the average temperature in the coldest month by more than 5°C 

(Leenders, 2001). This small variance means that seasons in the tropics are not defined by 

temperature but by amount of rainfall. In Costa Rica the dry season generally starts in November 

until April or May where the rainy season begins. The geographical location combined with this 

tropicŀƭ ŎƭƛƳŀǘŜ ŎǊŜŀǘŜǎ ŀ άōƛƻƭƻƎƛŎŀƭ ƳƛȄƛƴƎ ōƻǿƭέ ƻŦ ǊƛŎƘ ōƛƻŘƛǾŜǊǎƛǘȅ ǿƘŜǊŜ ǘƘŜǊŜ ŀǊŜ ŀǇǇǊƻȄƛƳŀǘŜƭȅ 

505,000 species of plants and animals, from jaguars, sloths, deer and tapirs to hummingbirds,  

armadillos, parrots and opossums (Henderson, 2002).  

 

 

Figure 1. Map showing location of Costa Rica and Osa Peninsular (marked A) 

 

This extremely biodiverse country was revolutionised by conservation and habitat preservation into 

one of the most successful nature tourism industries in the Western Hemisphere (Henderson, 2002). 
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One of the leading countries in environmental sustainability, ranking fifth in the Environmental 

Performance Index 2012, Costa Rica has taken a huge turn from the major effects of wildlife 

exploitation that occurred up until the 1960s. Tourists would collect boa constrictor hides, caiman-

skin briefcases, skins of spotted cats and sea turtle eggs as souvenirs from their travels in this 

tropical paradise (Henderson, 2002). After the 1960s the process of wildlife conservation began 

through multiple fields of research, education, preservation, conservation and nature tourism where 

it remains today. Today Costa Rica contains of 34 protected areas including 28 natural parks, a total 

of 1,415,000 acres, covering ƻǾŜǊ мм҈ ƻŦ ǘƘŜ ŎƻǳƴǘǊȅΩǎ ƭŀƴŘΦ ¢Ƙƛǎ ƘǳƎŜ ŀrea of protected land is 

justified when taking into account that an estimated 5% of all living species are found in this small 

ǘǊƻǇƛŎŀƭ ŎƻǳƴǘǊȅ ŜǾŜƴ ǘƘƻǳƎƘ ƛǘ ŎƻǾŜǊǎ ƻƴƭȅ лΦлм҈ ƻŦ ǘƘŜ ŜŀǊǘƘΩǎ ƭŀƴŘƳŀǎǎ ό{ŀƴǘŎƘŜȊ-Azofeifa et al, 

2002). However deforestation ŀƴŘ Ƙŀōƛǘŀǘ ŦǊŀƎƳŜƴǘŀǘƛƻƴ ƻǳǘǎƛŘŜ ƻŦ ǘƘŜ ŎƻǳƴǘǊȅΩǎ ǇǊƻǘŜŎǘŜŘ ŀǊŜŀǎ 

and national parks is still a large problem because of the rising economic pressure therefore, it 

remains an important area to survey and monitor. 

1.2. Site and survey location with maps 
 
άLƴ ŀ remote and lush corner of southern Costa Rica lies a realm of giant trees, potbellied spider 

monkeys, harpy eagles, prowling jaguars and herds of white-lipped peccary. This is the Osa Peninsula 

ŀƴŘ ǘƘŜǊŜ ƛǎ ƴƻ ǇƭŀŎŜ ƛƴ ǘƘŜ ǿƻǊƭŘ ƭƛƪŜ ƛǘΦέ ό[ŀǊǎƻƴΣ нлмлύ 

This is how ecologist Dr Trond Larson chose to portray the biodiverse Osa Peninsula which is where 

our scientific research and monitoring programme is based.  

The Osa Peninsula, covers an area of 1093km² on the South Pacific slopes of Costa Rica Figure 1. It is 

a unique ecosystem in terms of endemic species and rich biodiversity making it an ideal location for 

scientific research.  It consists of Tropical Wet, Premontane Wet and Tropical Moist forest types. 

Mean annual precipitations average around 5500mm and mean annual temperature are around 

27°C with elevations ranging between 200 and 760m (Santchez-Azofeifa et al, 2002).  

The peninsula separates the waters of the Golfo Dulce from those of the Pacific Ocean (Figure 1). 

The lack of mixing between these two bodies of water results in anoxic conditions in the depths of 

the Golfo Dulce basin (Hebbeln et alΣ мффсύΦ  ¢Ƙƛǎ ŎǊŜŀǘŜǎ ŀ άǘǊƻǇƛŎŀƭ ŦƧƻǊŘέ ǿƘƛch exceeds 200 metres 

in depth ς one of only four in the world like this (Hebbeln et al, 1996). The fjords are extremely rich 

in biodiversity and so unique that there are many endemic species solely inhabiting the areas around 

the gulf. Geologically, the peninsula is comprised of sedimentary material dating back to the 

Cretaceous period (Bundschuh and Alvarado, 2007).  Due to its diverse topography and having two 

major wind directions, the peninsula has a variable climate, with an average annual rainfall of 5500 
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mm, dropping to only 100 mm per month in the dry season (Cleveland et al, 2010). Humidity levels 

are high, almost never falling below 90%. 

The Osa Peninsula has a population of around 12,000 people mainly dispersed in small scattered 

settlements (Carrillo et al, 2000).  The major sources of income in the region are agriculture (rice, 

bananas, beans and corn), livestock (cattle), gold mining, logging and, more recently, the expanding 

eco-tourism industry (Carrillo et al, 2000).  However, with the Costa Rican population increasing at a 

rate of 2.6% annually, there are growing concerns for the sustainability of thŜ ŎƻǳƴǘǊȅΩǎ 

environmental resource demands (Sánchez-Azofeifa et al, 2001).  Deforestation has been prevalent 

in Costa Rica, particularly during the 1970s and 1980s, resulting in high levels of forest 

fragmentation.  Previous studies report that 21.5% of Coǎǘŀ wƛŎŀΩǎ ŦƻǊŜǎǘ ŎƻǾŜǊ ǿŀǎ ŘŜŦƻǊŜǎǘŜŘ 

between 1986 and 1991 (Sánchez-Azofeifa et al, 2001).  This has had devastating environmental and 

economic impacts, and several reforestation programmes have since been implemented (Sánchez-

Azofeifa et al, 2001).  

Costa Rica has a reputation for success in balancing conservation with economic improvement, with 

almost a quarter of Costa Rican land having been set aside by the government for conservation 

purposes (Sánchez-Azofeifa et al, 2001).  Over the last two decades, there has been a dramatic rise 

in the number of hospitality businesses opening along the road from Puerto Jimenez to Carate, as a 

result of the growing popularity of eco-tourism since the 1990s (Minca and Linda, 2002).  

Despite representing approximately лΦнр҈ ƻŦ ǘƘŜ ǿƻǊƭŘΩǎ ƭŀƴŘ ƳŀǎǎΣ /ƻǎǘŀ wƛŎŀ ƛǎ exceptionally rich 

in faunal and floral biodiversity, containing 4-5% of all plant and bird species (Sánchez-Azofeifa et al, 

2001).  There is a great scope for scientific research in the country, as it is estimated that 84% of the 

505,000 species present in Costa Rica are unknown to science (Sánchez-Azofeifa  et al, 2001).  

Furthermore, Costa Rica has a wealth of endemic species, which evolved largely as a consequence of 

the Talamanca Mountains which represent a geographical barrier, ultimately leading to genetic drift 

and speciation (Henderson, 2010).   

1.3. Frontier-Costa Rica Forest Research Programme  
 

CǊƻƴǘƛŜǊΩǎ ǊŜǎŜŀǊŎƘ ǇǊƻƎǊŀƳƳŜ ƛƴ /ƻǎǘŀ wƛŎŀ ōŜƎŀƴ ƛƴ Wǳƭȅ нллфΣ ƛƴ ŎƻƭƭŀōƻǊŀǘƛƻƴ ǿƛǘƘ ǘƘŜ ƭƻŎŀƭ 

organisation Osa Conservation at the Osa Biodiversity Centre (OBC) (N 08°.23.826, W 083°20.564) 

(Figure 2). The long-term objective of the project is to investigate the effects of climate change on 

ǘƘŜ ǘŜǊǊŜǎǘǊƛŀƭ ŎƻƳƳǳƴƛǘƛŜǎ ƻŦ /ƻǎǘŀ wƛŎŀΣ ŀƴŘ ƛǘǎ ƛƳǇŀŎǘ ƻƴ ǘƘŜ ŎƻǳƴǘǊȅΩǎ network of protected 
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areas.  The current research focuses on very humid tropical forests and species that are particularly 

sensitive to climate change, such as turtles. 

The site is located within a 1700 ha private forest reserve.  The reserve is managed by the 

administrative unit of ACOSA (Osa Conservation Area) within the National System of Conservation 

Areas (SINAC).  SINAC was established in 1995 with the mission to promote the management and 

conservation of natural resources, and has since established 11 Conservation Areas in Costa Rica 

(Sánchez-Azofeifa  et al, 2003).  The site is a prime location for carrying out both forest and shoreline 

surveys, as there is relatively easy access to both the primary and secondary forest as well as the 

pristine beach habitat.  Furthermore, the site neighbours Corcovado National Park, which is 

renowned for its high levels of biodiversity.  

 

 

Figure 2.  Map showing the Osa Peninsula (top) and the location of the Frontier Costa Rica (CRF) 

camp, and Osa Biological Centre (OBC) (bottom). 
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2. Aims 
 

As the first phase of a new year the project has had many alterations to the science surveys and 

monitoring programmes to benefit the programme and to try and push for more specific outcomes. 

These projects and objectives are listed below:  

 

1. Sea turtle monitoring programme continues as usual in collaboration with Osa Conservation 

with only morning patrols on both Piro and Pejeperro beaches to make sure all the data 

possible is collected. The nesting peak of the Olive Ridley turtle has ended and we are now 

well into the Pacific Green season, noting tracks, predated nests and excavations being 

conducted within our surveys.  

2. Primate data is now being recorded on the trails over Osa ConservationΩs land in primary 

and secondary forest looking at estimating relative population size based on troop ranges.   

3. The Neotropical River Otter project is being developed into a long term monitoring 

programme looking initially at presence along both rivers covering 11km, recording their re-

visitation rates at latrines, holts and resting sites. The data is backed up using our seven 

camera traps to confirm otter presence. We are may also include prey availability studies 

and scat analysis in the incoming weeks. 

4. Bird surveys are being conducted as point counts within different habitat types including 

primary, secondary and riparian vegetation. This allows us to note generalist and specialist 

species within the area.  

5. Canopy traps have been set up and are now ongoing looking at species diversity at differing 

elevations throughout secondary forest understory.  
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3. Methodology 

3.1. Briefing Sessions 
 

Table 1. RA Briefings 

LECTURES LECTURER 

Welcome to Frontier Costa Rica EK, SC 

Staff Introductions EK, SC 

Health and Safety Talk and Tests EK 

 

3.2. Science lectures 
 

Table 2. RA Lectures 

LECTURES LECTURER 

Introduction to the Science Programme SC 

Introduction to the BTEC / CoPE SC 

 

3.3. Field training 
 

Table 3. RA Training 

FIELD TRAINING TRAINER 

Training in turtle monitoring and data collection SC 

Training in primate behaviour sampling SC, KQ 

Training in butterfly survey techniques SC 

Training in camera-trapping methods and set-up SC  

BTEC Mentor Meetings SC, KQ, NR 

 

3.4. BTEC 
 

Table 4. BTEC Projects Conducted During CRF131 

BTEC PROJECT TITLE 

Relative abundance and diversity of leaf-litter frogs in Piro (4 weeks) 
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4. Turtles 

4.1. Introduction  

 

Sea turtles are both a flagship species for conservation due to their iconic nature, and an excellent 

indicator species for climate change due to their temperature-dependant sex determination (Janzen, 

1994). Their late maturation, in conjunction with anthropogenic threats such as beach development, 

long line fishing and pollution, mean that turtle populations are highly vulnerable and often 

unstable.  Furthermore, climate change threatens to add to the stresses in several ways.  Like many 

cold blooded reptiles, marine turtles exhibit temperature dependent sex determination whereby 

increased temperatures create a sex bias in favour of females, which could cause entire populations 

to collapse. Temperature induced changes in plant community composition together with rising sea 

levels may result in increased incidences of beach erosion and inundation of nests (Janzen, 1994). 

Poaching and the illegal trade of turtle eggs cause further reductions to turtle populations, which 

may result in entire clutches being eradicated.  Turtle hunting was at its worse from the 1950s until 

ǘƘŜ мфтлǎΣ ǿƛǘƘ ƘŀƭŦ ƻŦ ǘƘŜ ǿƻǊƭŘΩǎ ǘǳǊǘƭŜ ŎŀǘŎƘŜǎ ōŜƛƴƎ ƳŀŘŜ ƛƴ aŜȄƛŎƻ ǿƘŜǊŜ ŀǎ Ƴŀƴȅ ŀǎ орлΣ ллл 

turtles where harvested annually (Marquez et al, 1996).  Additional threats to sea turtles include 

fishing techniques using drift nets or long lines, predation by animals, and habitat loss which often 

results from increased tourism (Govan, 1998). 

On the beaches of the Osa Peninsula, turtles are threatened predominantly by predation (dogs, 

coatis and humans) and land development (Drake, 1996).  Turtle conservation involves an array of 

strategies, such as patrolling of nesting beaches, preventing trade of turtle-based products, 

providing alternative fishing methods and sources of income for fishermen and poachers, planting 

shade trees, relocating nests, and educating locals.  It was only relatively recently in 1963, that the 

license issued by the Costa Rican government permitting the collection of turtles and their eggs was 

ceased (Troëng and Rankin, 2004).  Despite this legal protection, illegal trade of turtle eggs and, to a 

lesser extent, meat trade, still continue to threaten turtle populations.  The popularity for 

ecotourism in Costa Rica has, however, resulted in dramatic increases in turtles nesting on certain 

beaches, such as those at Tortuguero, which rose by 400% between 1971 and 2003 (WWF, 2010). 

There are two species of marine turtle known to nest frequently on Playa Piro and Playa Pejeperro: 

the Olive Ridley turtle (Lepidochelys olivacea) and the Pacific Black turtle (Chelonia mydas agassizii). 

Leatherbacks (Dermochelys coriacea) and Hawksbill turtles (Eretmochelys imbricate) have been 

sighted here however nest less frequently on these beaches. The Olive Ridley turtle is the more 
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commonly sighted of the two species, listed as Vulnerable, whereas the Black turtle is listed as 

Ǝƭƻōŀƭƭȅ 9ƴŘŀƴƎŜǊŜŘ όL¦/b wŜŘ [ƛǎǘΣ нллуύΦ tŀŎƛŦƛŎ .ƭŀŎƪΩǎ ŎƻƳŜ ŀǎƘƻǊŜ ǘƻ ƴŜǎǘ ōŜǘǿŜŜƴ bƻǾŜƳōŜǊ 

until February, whereas Olive Ridley Turtles tend to nest from July until September, in some areas 

ƴŜǎǘƛƴƎ ǘƻƎŜǘƘŜǊ ƛƴ ǘƘŜǊŜ ǘƘƻǳǎŀƴŘǎ ƛƴ ŜǾŜƴǘǎΣ ƪƴƻǿƴ ŀǎ άŀǊǊƛōŀŘŀǎέ όDŀƻǎ et al, 2006; Savage, 

2002).    

In 2003, Osa Conservation began patrolling the beaches of the Osa Peninsula, aiming to deter 

poachers and predators, and they are now collaborating with Frontier to assist in these patrols.  

These patrols cover approximately 8km stretch of Playa Piro and Playa Pejeperro, and by monitoring 

the turtles they also created a valuable database.  In addition, data was gathered relating to 

hatchling success, predation levels and methods of protection, location of the nesting sites and the 

size, health and species of turtle and flipper tagging individuals.  

Although they are the most abundant marine turtle species, L. olivacea are still of conservation 

concern and are currently listed as vulnerable (Honarvar et al, 2008, IUCN Red List of Threatened 

Species, 2011.1).  Olive Ridleys feed predominantly on fish, shrimp, crabs, squid, mussels, and clams 

(Spotila, 2004).  On average, a single adult female Olive Ridley lays around 105 eggs per nest, and 

will nest 2.5 times per season (IUCN 2011.1).  Females reach sexual maturity between 10 and 18 

years (IUCN 2011.1).  Their eggs have an incubation period of 50-60 days and adult turtles weigh on 

average 40kg (Sea Turtle Survival League).  Survivorship rates beyond hatching are unknown for this 

species, but it is thought that, like other sea turtles, mortality rates are high during the early life 

stages (IUCN, 2011.1). 

Black turtles have experienced significant population declines worldwide and have been 

ǎǳōǎŜǉǳŜƴǘƭȅ ŎƭŀǎǎŜŘ ŀǎ Ǝƭƻōŀƭƭȅ ŜƴŘŀƴƎŜǊŜŘ ό¢Ǌ ŜƴƎ and Rankin, 2005, IUCN, 2011.1). The numbers 

of females nesting annually, which are the only indicator of sea turtle population values, are 

believed to have declined by 48-67 % worldwide over the past three generations (IUCN 2011.1).  In 

Pre-Columbian times it is estimated that C. mydas agassizii numbered between 33-39 million 

worldwide (Jackson, 1997). Black turtles can take up to 26 years to reach maturity (Frazer and 

Ladner, 1986). Green turtles are slightly larger than Olive Ridleys, with an average carapace length of 

90-100cm and average weight of 100-120 kg.  Their diet is mainly herbivorous, mainly feeding on sea 

grasses, but they also eat fish and invertebrates. 

A number of conservation strategies have been established throughout Costa Rica.  Some have used 

ǘƘŜ ŀǇǇǊƻŀŎƘ ƻŦ ŀƭƭƻǿƛƴƎ ƭƛƳƛǘŜŘ ŜƎƎ ŎƻƭƭŜŎǘƛƻƴǎΣ ǎǳŎƘ ŀǎ ǘƘŜ ά²ƛƭŘƭƛŦŜ /ƻƴǎŜǊǾŀǘƛƻƴ [ŀǿΣ сфмфέΣ 

whereby commercial egg harvesting was permitted on a nesting beach in Ostional, Costa Rica during 
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the first 36 hours of wet season arribadas ό/ŀƳǇōŜƭƭΣ мффуύΦ  {ƛƳƛƭŀǊƭȅΣ ƛƴ [ƛƳˈƴΣ /ƻǎǘ wƛŎŀΣ ŦƛǎƘŜǊƳŜƴ 

were granted an annual catch of 1,800 ƎǊŜŜƴ ǘǳǊǘƭŜǎ ό¢Ǌ ŜƴƎ and Rankin, 2005).  In other regions, 

such as Tortuguero, the Costa Rican government has made egg poaching illegal, in addition to 

prohibiting the trade of calipee (the edible part of the shell) (Government of Costa Rica, 1963 and 

1969). Meanwhile, the growing ecotourism industry in Costa Rica has provided locals with an 

alternative source of income, and has promoted conservation throughout the country. It is 

imperative that turtle conservation programmes are long-term since it can take decades for 

ǇƻǇǳƭŀǘƛƻƴǎ ƻŦ ǎǇŜŎƛŜǎ ǿƛǘƘ ƭŀǘŜ ƳŀǘǳǊƛǘȅ ǘƻ ǎƘƻǿ ŀ ǇƻǇǳƭŀǘƛƻƴ ǊŜǎǇƻƴǎŜ ό¢Ǌ ŜƴƎ and Rankin, 2005; 

Bjorndal et al, 1999).  

4.2. Methods 
 

As female turtles are very sensitive to light, the number of researchers on night patrol was limited to 

six per beach to ensure that nesting females were not excessively disturbed. 

The turtle program at the moment consists primarily of morning patrols on Playa Pejeperro in which 

we record the location of nests, predated nests and false crawls, and measure the size of tracks. 

During the peak season (July onwards) we will collaborate with Osa Conservation on a schedule for 

night patrols. During the night patrols ς as in previous years - we will assess the health of the turtles 

and give them a flipper tag. It is uncertain if there will be an opportunity for PIT-tagging due to 

ƛƴǎǳŦŦƛŎƛŜƴǘ ŦǳƴŘǎ ƻƴ h/Ωǎ ōŜƘŀƭŦΦ  

Pejeperro is 4.5km divided into 45 sectors each 100km while Piro is only 20 sectors, 2km. The night 

patrols involved searching for evidence of turtle tracks and logging the number of female turtles 

encountered.  Carapace measurements were noted, together with barnacle, scutes, scale numbers 

and  track widths. Once a turtle had selected a nesting site and laid eggs, the nest location was 

marked, and the triangulation point, distance to the tide line and distance to the vegetation line 

were recorded. 

The two species of sea turtle were detectable from the type of track; Olive Ridley tracks are known 

to have asymmetrical and scalloped in shape, whereas Black Turtle tracks are symmetrical and more 

linear in shape.  To determine whether the turtle had successfully nested, a stick was used to test 

the resistance of the sand around the area supposedly thought to be a nest. This test was performed 

to understand if a nest chamber could be present. Sterile latex gloves were always worn when 

measuring the turtle in order to prevent disease transmission. 
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Playa Pejeperro was patrolled in the mornings in order to record signs of new tracks.  During patrols 

also included information on the location of the nest or presence of false crawls was also recorded, 

noting nesting preferences and predated nests. If tracks were seen around a predated nest then a 

note was made on the predator species by recognizing the tracks. .  

4.3. Results 
 

The preliminary results shown in Table 5 are an overall summary of the data collected over 2012. 

This data was what we expected with more activities recorded for Chelonia mydas Agassiz (Pacific 

Green) also taking into account their peak nesting season is between December and March.  

Lepidochelys olivacea (Olive Ridley) presented a smaller carapace length,  smaller track width and a 

preference to nest further away from the vegetation line. These results were expected however, 

individuals were still observed in small numbers on these beaches compared to Pacific Green turtles. 

As a result a total of 51 activities were recorded in comparison to the 320 activities of Pacific Greens 

over the last 10 weeks.  

Table 5. Summary of all turtle data collected between 7/1/13 ς 24/3/13  

Measurement 
Piro- 

LO (A) 

Piro- 

CM (S) 

Peje-  

LO (A)  

Peje- 

CM (S) 

Total no. turtles seen 0 0 0 5 

Total no. tracks (A&S) 3 41 48 274 

Total no. IS nests 3 8 29 129 

Total no. FC nests 0 33 19 148 

Carapace length (ave) - - - 96 

Track width (ave) 58 96 54 95 

Distance from Vegetation (ave) 15.2 4.5 1.6 0.8 

Distance from Tide (ave) - - - - 

No. Flipper tagged 0 0 0 1 

 

During this phase  there were not as many turtles observed on either beach due to the fact that the 

data was collected mainly during morning patrols, as the peak Olive Ridley season had completely 

finished and the Pacific Greens were less abundant. The patrols were therefore solely focused in the 

early morning bouts. An increase in Pacific Green abundance was observed on both beaches (Table 

5) with approximately 6 times as many symmetrical tracks noted compared to the asymmetrical 
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tracks of Ridley turtles. The figures above portray Green turtle nesting preferences to be closer to  

vegetation compared to  Ridleys. The amount of false crawls made during this phase was relatively 

unexpected;  the main reason for this could be due to a number of environmental  factors or abiotic 

ŦŀŎǘƻǊǎ ŀŦŦŜŎǘƛƴƎ ǘƘŜ ŀƴƛƳŀƭΩǎ ƴŜǎǘƛƴƎ ōŜƘŀǾƛƻǳǊΦΦ ¢ƘŜ ƘƛƎƘŜǊ ǇǊƻǇƻǊǘƛƻƴ ƻŦ ŦŀƭǎŜ ŎǊŀǿƭǎ ōȅ  DǊŜŜƴ 

turtles could be explained  by their highly sensitive nature in choosing their nesting site  and their 

low level of tolerance towards disturbance.  

leatherback turtle presence and activity was also recorded during this phase on Pejeperro beach 

(Figure 3). These turtles exhibit symmetrical tracks and are seldom seen on either  beaches surveyed 

in this area. The egg incubation period is generally around 80 days for this species therefore plans 

for the next phase include  excavating the nests as soon possible to  note hatchling success.  

 

Figure 3. Leatherback turtle track on Pejeperro beach in February 2013. 

4.4. Discussion 
 

It is difficult to draw any extensive conclusions on the data collected within these last 10 weeks and 

we will know more as the year progresses. It is possible that due to its larger size, Pejeperro has 

more suitable nesting sites available than Piro beach, which is considerably smaller. However Piro is 

wider therefore more suited to Olive Ridleys because of the larger area of sand, whereas narrower 
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Pejeperro has much more vegetation where Greens prefer to nest near or in. Other possible factors 

influencing their behaviour include beach topography, temperature and light.  The turtles that did 

not lay eggs during this phase either made no nesting attempts and crawled back to sea, or dug one 

ƻǊ ƳƻǊŜ άŦŀƭǎŜ ƴŜǎǘǎέ ōŜŦƻǊŜ ǊŜǘǳǊƴƛƴƎ ǘƻ ǎŜŀ ǿƛǘƘƻǳǘ ƭŀȅƛƴƎ ǘƘŜƛǊ ŜƎƎǎΦ  {Ŝŀ ǘǳǊǘƭŜǎ ŀǊŜ ǘƘƻǳƎƘǘ ǘƻ 

undergo these false nesting attempts due to, a number of reasons. These have in fact been 

attributed to unsuccessful searches for suitable nesting sites, abortive digging attempts, human or 

animal disturbance and interference, digging impediments (e.g. roots, rocks) and unsatisfactory 

thermal conditions (Wang and Cheng, 1999).  Turtles were often observed to abandon nesting 

attempts due to the presence of roots or debris.  Several false crawl tracks on Playa Piro led straight 

to the river which cuts through the beach to the sea, which prevented the turtles from nesting on 

those occasions.  

Predated nests were not recorded so far this year on either beach.  Although early in the year there 

were some changes especially with regards to the domestic dogs on Pejeperro beach. The house at 

sector 24 is no longer occupied and therefore it is possible that the dogs have moved elsewhere. 

Tracks were still seen regularly however, predated nests had dropped in numbers and we hope this 

perpetuates through the year.  
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5. Primates 

5.1.  Introduction 
 

Primates constitute an important part of the biodiversity of the Osa Peninsula. There are four 

species in this area (Figure 4): the Central American Squirrel monkey (Saimiri oerstedii), Mantled 

howler monkey (Alouatta palliataύΣ DŜƻŦŦǊƻȅΩǎ ǎǇƛŘŜǊ ƳƻƴƪŜȅ όAteles geoffroyi) and White-faced 

capuchin monkey (Cebus capuchinus).   As many of the primates are predominantly frugivorous, they 

perform important roles as seed dispersers and are therefore crucial in maintaining plant 

biodiversity in the forests of the hǎŀ tŜƴƛƴǎǳƭŀΦ  DŜƻŦŦǊƻȅΩǎ ǎǇƛŘŜǊ ƳƻƴƪŜȅ ƛǎ ƭƛǎǘŜŘ ŀǎ ŀƴ ŜƴŘŀƴƎŜǊŜŘ 

species according to the most recent assessment by the IUCN, whilst the Central American Squirrel 

monkey is categorised as Vulnerable (IUCN, 2012).  Population declines exceeding 50% over the past 

пр ȅŜŀǊǎ ƘŀǾŜ ōŜŜƴ ǊŜǇƻǊǘŜŘ ŦƻǊ ǘƘŜ DŜƻŦŦǊƻȅΩǎ ǎǇƛŘŜǊ ƳƻƴƪŜȅΣ ǇǊƛƴŎƛǇŀƭƭȅ ŘǊƛǾŜƴ ōȅ ǎǘǊŜǎǎŜǎ ƛƴŘǳŎŜŘ 

by habitat loss (Cuarón et al, 2008).  A. geoffroyi individuals tend to spend most of their time in the 

upper strata of the canopy, feeding predominantly on fruit (Cuarón et al, 2008).   

 

Figure 4. The four species of primates from top left going clockwise Central American  Spider 

monkey (Ateles geoffroyi), the Central American Squirrel monkey (Saimiri oerstedii), White-faced 

capuchin monkey (Cebus capuchinus) and the Mantled Howler monkey (Alouatta palliata). 
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In Central America S. oerstedii are threatened by habitat loss from logging and agriculture, and are 

also exploited for pet trade (Cropp and Boinski, 2000).  Consequently, this primate species has 

suffered drastic population declines over recent years and has been listed in Appendix I of CITES, 

meaning that there are strict regulations and controls over the illegal trade of this monkey (CITES, 

2010).  This species is protected throughout much of Costa Rica, including Corcovado National Park 

ŀƴŘ ǘƘŜ hǎŀ !ƴǘƘǊƻǇƻƭƻƎƛŎŀƭ wŜǎŜǊǾŜΣ ǿƘƛŎƘ ƛǎ ǊŜŀǎǎǳǊƛƴƎ ŎƻƴǎƛŘŜǊƛƴƎ ǘƘŀǘ ǘƘƛǎ ǎǇŜŎƛŜǎΩ ǊŀƴƎŜ ƛǎ 

limited to Costa Rica and Panama (Wong et al, 2008). 

5.2.  Methods 
 

This phase has seen a change in the previous primate research program by refining the methodology 

and looking at the primate populations of all four species present at the study site, based on their 

individual troop ranges. This method protocol was kept consistent with the work being undertaken 

by Osa Conservation. The new methodology included revised transects/trail routes, (which are 

designed to maximize the forest area surveyed in both primary and secondary areas covering 11km² 

ƻŦ hǎŀΩǎ [ŀƴŘύΦ The surveys were conducted only in the morning between the hours of 6-11am.  

When a troop was sighted locations were recorded using a GPS. In addition species name, distance 

from the observer to centre of the troop, and dominant behavior of troop were noted.     

The transects were based on the existing trails managed by Osa Conservation, the primary forest 

consisting of Ajo, Ocelote, Cerro Osa, Los Higerones, Chiricarno Alegre; the secondary of Piro, 

Terciopelo, Beach Trail, and New trail. To account for the discrepancies in trail length the primate 

data collected was described in terms of density in relation to survey effort, (e.g. time spent 

surveying or distance covered during survey). Each of the trails were surveyed twice during each 

month. 

 Standard behaviors recorded during the field study: 

¶ Locomotion ς moving from one point to another;  

¶ Resting  - lying down,  sitting, not exhibiting any other type of behaviors;   

¶ Foraging/feeding ς searching for or eating different foods;  

¶ Social interaction ς grooming, sexual behavior or close contact with other members of the 

troop;  

¶ Aggression ς threatening, chasing, hitting or bighting with members of the troop;  

¶ Behavior towards humans ς scratching fur, throwing sticks and shaking branches, all directed 

towards observer.  
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¶ Other ς any behavior not falling into the above categories.  

 

In addition to the above extra information was collected where possible; the sex of individuals within 

the troop, numbers of males, females, dependents and juveniles were noted as well as any notable 

injuries or additional comments. Constant monitoring and data collection hopefully will allow us to 

determine the number of troops in the area belonging to different primate species. Furthermore 

locations could be mapped using GIS models to graphically represent their home ranges depending 

on troop average distribution range. This would allow us to explore the niche and resource use 

overlap between different species and open further research opportunities with regards to inter-

specific competition and coexistence between different primate species. . 

5.3.  Results and Discussion 
 

Over the 23:21 minutes of survey time during this phase a total of 26 recordings have been taken.  

Out of these recordings; 13 were identified as spider monkeys, four howlers, four squirrels and three 

capuchins.  As expected the squirrel monkeys were observed to have the largest troop size sighted 

with an average of 13 individuals in comparison to the spider monkeys only averaging four. Spider 

monkeys are known for their wide ranging behaviour as large ripe food specialists (Campbell, 2008) 

therefore their home ranges are one of the biggest of the new world primates. The fluidity of their 

grouping and feeding patterns imply that the majority of spider monkeys spend large amounts of 

time away from others members of troop also exhibiting a high proportion of solitary behaviour 

(Campbell, 2008). This explains the smaller size of spider monkey troops compared to ƻǘƘŜǊ ǎǇŜŎƛŜǎΩ 

troop sizes recorded during this phase.   

Behaviour is a difficult factor to monitor when dealing with animals. Primates are considered 

exceptionally hard to monitor as this requires following troops for entire days to record their 

behaviour with constancy. In previous studies we attempted focal individual sampling that only 

consisted in recording behaviour partially throughout the day. The monitoring programme used 

during this phase only allowed us to record the dominant behaviours of the whole troop during the 

observation bouts whilst noting down other relevant factors. Firm conclusions cannot be drawn 

from this behavioural data. However, we believe this is extra information which gives us a clearer 

ƻǾŜǊŀƭƭ ǇƛŎǘǳǊŜ ƻŦ ǘƘŜ ǘǊƻƻǇǎΩ ƘŜŀƭǘƘ ǎǘŀǘǳǎΣ ǇŀǘǘŜǊƴǎ ŀƴŘ ƳƻǾŜƳŜƴǘǎ ƻƴ hǎŀ /ƻƴǎŜǊǾŀǘƛƻƴǎ ƭŀƴŘΦ ¢ƘŜ 

dominant behaviour noted within the species troops were feeding for the howlers, locomotion for 

the squirrels and capuchins and resting for the spider monkeys.  
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6. Otters 

6.1. Introduction 
 

The Neotropical River Otter (Lontra longicaudis) (Figure 5) is listed as Data Deficient on the IUCN Red 

List of Threatened Species and there is no data available for population size and distribution 

(Waldemarin and Alvarez 2008). In 2011 it was listed as endangered by the IUCN as its vulnerability 

to becoming major prey of the common spectacled caimen increased. Though there are no 

standardised methods to estimate abundance of this species today it is considered rare and 

declining throughout its known range: from Northwestern Mexico to Peru and Uruguay. Population 

monitoring and surveys are thus one ƻŦ L¦/bΩǎ conservation priorities for the species (Waldermarin 

and Alvarez 2008). Furthermore, developing standardised methods is essential in reliably comparing 

data at multiple spatial and temporal scales. 

 

Figure 5. A Neotropical River Otter on the Rio Piro (photograph authorΩs own) 

The Neotropical River Otter is a solitary species, living in a variety of habitats, including swamps, 

streams and lagoons in Central and South America.  They are an adaptive species in terms of 

tolerating disturbance and have been reported to inhabit irrigation ditches in rice and sugar cane 

plantations in Guyana (IOSF, 2010).  Listed in Appendix I of CITES, L. longicaudis populations were 

hunted, mainly for their pelt, to such an extent that they became extinct in parts of their former 

range (IUCN, 2008; Parera, 1993).  Although listed as a protected species in many countries, 
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including Costa Rica, the Neotropical River Otter is still hunted illegally, although not to the same 

extent as in previous decades (IUCN, 2008; Parera, 1993).  Other threats to L. longicaudis include 

agricultural activities, pollution of waterways, and deforestation (Quadros and Monteiro-Filho, 

2002).   

This piscavorus mammal forages for a multitude of prey ranging from fish, basilisks to insects and 

small birds (Montero ς Fillio, 2001). These feeding habitats vary considerably depending on the area 

and prey availability. This has led to the debate on the species, it being a generalist or a specialist 

forager. Its main prey will include fish and crustaceans throughout majority of the year but prey if 

availability is low it will shift to feeding on invertebrates, reptiles, fruit and other food items 

Montero ς Fillio, 2003). This information rehiterates the theory that this species is more of an 

opportunistic feeder: choosing to feed on most abundant prey rather than preferred prey. 

As described above, the status of the Neotropical river otter is still highly debated with regards to its 

temporal and spatial habitat preferences. It is therefore important to try and study their habitat 

throughout the seasons. This study focused on otter presence and frequentation rates of their holts, 

latrines and resting sites based on fresh scat findings. Prey availability and habitat features 

surrounding these chosen recorded sites were explored further during this phase.  

6.2. Methods 

6.2.1. Study Area 

 
The Rio Piro dissects the Osa Conservation Area from north to south and is joined by the Quebrada-

Coyunda tributary from the east less than one kilometre from where the Piro ends at the lagoon. 

During the study period of February to March 2013 the river water depths were relatively low with 

an average depth of less than one metre. Rainfall was also minimal, significantly reducing the 

possibility of scats being washed away and consequently recording false absences. 

6.2.2. Transect-sampling 

 
Two linear transects were established along the course of the Rio Piro and Quebrada-Coyunda, 

measuring 8.4km and 3.8km, respectively. All individuals encountered, latrines, potential holts and 

resting sites were recorded by GPS and the site photographed to verify against old records to 

determine re-visitation or new spatial use. Latrines were defined by the presence of minimum two 

scats of different age classes and resting sites were identified by the presence of scat, tracks, 

impressions and slides. Potential holts were located along the river where there was recent otter 
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use, previously identified by latrines or resting sites. Otters rarely scat on their holts so it is difficult 

to positively confirm their presence without the use of camera trapping.  

6.2.3. Camera-trapping 

 
Set at a height of less than 50cm for optimal positioning, cameras were operational 24hd-1, assuming 

consistent functionality. Stations were determined based on transect-sampling data, deploying 

cameras in the most feasible location nearest to sites of otter use, especially around the potential 

holt sites marked in the study area, and relocating after a minimum of 14 trap nights to maximise 

coverage of the river network.  

6.3. Results 
 
The map below shows the distribution of the latrines, holts and resting sites found on the 12km 

stretch of river that is surveyed.  A total of 29 latrines, 6 holts, 4 resting sites and 1 visual sighting 

were marked, GPS readings taken and areas photographed at each site. The map shows a reasonably 

even distribution of latrines covering the majority of the survey area, only becoming more sporadic 

along the higher reaches of the Rio Piro (Figure. 6). 

 

Figure 6. Map of the distribution of marked latrines, resting sites, holts and camera traps sites used 

by the Neotropical River Otter along Rio Piro and Quebrada Coyunda.  
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6.4. Discussion 
 

By the two surveys completed this phase it is difficult to see any clear patterns emerging in the data 

however the longer we have this survey programme running the greater the possibility of 

frequentation of sites being noted and explained. Also site preference could be recorded whilst 

looking into the surrounding habitat for presence of new holts to give us an insight on possible 

distribution of the species around this area. Within only two complete surveys it could be inferred 

that otters will use the same latrines for a period longer than a month to mark their territories.  

In the near future this project will look at incorporating prey availability analysis along the river 

transects. Maybe a few places per river every quarter of a year to see the change in prey that the 

otters can feed on throughout the year. This might be one of the main factors influencing their large 

territory and shift in movements up and down the rivers throughout the differing seasons.  

7. Birds 

7.1. Introduction 
 

Costa Rica is very rich in avifaunal diversity. Hosting approximately 850 species, Costa Rica is home 

to more bird species than the US and Canada combined (Henderson, 2010; Sánchez-Azofeifa et al, 

2001).  Since many of these species (approx. 700) are non-migratory, it is of vital importance that 

populations are monitored to ensure they are maintained at high levels of abundance (Henderson, 

2010).  Moreover, 160 of these bird species are endemic to Costa Rica (Henderson, 2010).  A study 

conducted in forests in La Selva region of Costa Rica reported 249 species using mist nests and point 

count methods, at least a third of which had frugivorous diets (Blake and Loiselle, 2001).   

Frugivorous bird species serve as important seed dispersers and pollinators, particularly in 

neotropical regions (Pejchar et al, 2008). Consequently, these birds can help to maintain existing 

plant communities and even contribute towards reforestation of fragmented forests (Pejchar et al, 

2008). The resilience of bird populations to forest fragmentation and deforestation is largely 

dependent on their diet, with generalist fruit-feeders adapting more easily than specialist frugivores 

whose preferred fruits become less abundant (Pejchar et al, 2008). 

In general, birds are good indicator species for the environmental health of the habitats they occupy 

due to their sensitivity to change. Previous studies have shown that habitat type and habitat 
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characteristics best explain the distribution of birds and their species richness (Wilme and Goodman, 

2003). Considering this and the high levels of endemism in Costa Rica it is important that bird 

communities in this area are constantly monitored and conserved. The more the data that can be 

collected on their distribution and how communities and individual species use the forest in differing 

habitats, the more effective the conservation strategies can be.   

The aim of this study was to determine the bird communities found within three differing habitat 

types and whether the communities changed between each of these habitats. Primary, secondary 

and riparian forest types were surveyed. This data could be used to determine which of the species 

recorded are forest generalists and which are specialists.  

7.2. Methods 

7.2.1. Survey techniques 

 

An even number of point count stations were made in primary, secondary and riparian habitat types.   

Stations were set with a minimum of 200m between each station.  Each station was visited a 

ƳƛƴƛƳǳƳ ƻŦ ǘǿƻ ǘƛƳŜǎ ŀ Řŀȅ ŀƴŘ ǘƻ ǊŜŘǳŎŜ ǘƘŜ ΨǘƛƳŜ ƻŦ ŘŀȅΩ ŜŦŦŜŎǘΣ ǘƘŜ ƻǊŘŜǊ ƛƴ ǿƘƛŎƘ ǘƘŜ ǎǘŀǘƛƻƴǎ 

were visited was reversed each time.  Surveys were performed in the morning between 06:00 and 

08:00 am. Each point count lasted 10 minutes; before the next recording began a settling period of 

one minute was allowed.  The following data was recorded: species seen or heard and  the number 

of each species seen. Birds were recorded within a 50m radius of the station point.  Sightings were 

done either using binoculars or by song recognition. This was done to identify birds to species level. 

Photographs were taken when birds were not identified on site and needed further attention using 

guides.   The main reference used was Birds of Costa Rica (Garrigues and Dean, 2007). 

7.2.2. Statistical Methodology and Analysis 

 

Species diversity estimates were calculated for each point count station and an average value of 

ŘƛǾŜǊǎƛǘȅ ǿŀǎ ǘƘŜƴ ŎŀƭŎǳƭŀǘŜŘ ŦƻǊ ŜŀŎƘ Ƙŀōƛǘŀǘ ǘȅǇŜΦ  {ǇŜŎƛŜǎ ŘƛǾŜǊǎƛǘȅ ǿŀǎ ŎŀƭŎǳƭŀǘŜŘ ǳǎƛƴƎ {ƛƳǇǎƻƴΩǎ 

Inverse Diversity Index (1-D).       D = ңƴόƴ-1) 

         N(N-1) 

Where n is the total number of organisms of a particular species and N is the total number of 

organisms of all species.  The value of the index ranges between 0 and 1 the greater the value the 

greater the sample diversity. 
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7.3. Results 
 

A total of 192 individual birds representing 60 species have been identified so far in the region and 

have been used to start a species list for the area (Appendix 1). A total of 60 species were recorded 

during the point count surveys.  25 of these species were found in the primary forest, 22 in the 

riparian and only 13 in the secondary. When taking into account the number of stations surveyed in 

each habitat type it can be said that the riparian habitat averages seven sighted individuals per 

station in comparison to four and two for the primary and secondary forest respectfully. Whereas 

the average species sightings per station are double in the riparian habitat with two species found in 

comparison to one in the forest habitats relatively. As shown in Figure 8, the average number of 

individuals and species are higher in the riparian zone compared to the other forest types.  

 

Figure 8. Graph showing the average number of individuals and species sighted per station within 

the different habitat types surveyed. 

In this area of Costa Rica, the most frequently recorded species so far  were the Mealy parrot, white 

ibis, rufous-tailed hummingbird, black mandibled toucan, Cherries tanager,  blue-crowned manakin 

and the chestnut backed antbird, all exhibiting  over six individual sightings each.  An extra sighting 

of a green parrot was made although it was not possible  to indentify this to species level. The only 

two species present in all three habitat types were the long billed hermit and the rufous tailed 

hummingbird. The majority of the other species were only present in one out of the three habitat 

types.  
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Although it is early on in the surveys to really draw any conclusions from this, the {ƛƳǇǎƻƴΩǎ LƴǾŜǊǎŜ 

Diversity Index (1ςD) was used to calculate the species diversity at each point count station and then 

averaged to look at the species diversity found in each habitat type.  Secondary forest showed the 

greatest species diversity with a {ƛƳǇǎƻƴΩǎ ŘƛǾŜǊǎƛǘȅ ƛƴŘŜȄ ƻŦ лΦллфΣ ǿƘŜǊŜŀǎ ǘƘŜ ǊƛǇŀǊƛŀƴ ŀƴŘ 

primary habitats were found to have a diversity value of 0.003 and 0.002 respectfully.   

7.4. Discussion  
 

This project is still in its early stages and more data is definitely needed to see further, more accurate 

patterns developing within this area and expand our knowledge regarding forest generalist and 

specialist species. As the number of surveys conducted was uneven in each habitat type and the 

overall  amount of data patterns was small, the results cannot be graphically represented yet. 

The preliminary results we have collected so far convey that the riparian sightings are on average 

higher in number of individuals and species, however, the secondary forest is the most biodiverse in 

terms of species (1-D= 0.009). The present results are greatly biased due to the small number of 

surveys conducted and the uneven amount of surveys conducted per habitat type.  

8. Butterflies 

8.1. Introduction 
 

Butterflies are a large diverse group of invertebrates, with twice as many species as terrestrial birds 

and about three times the number of mammals, reptiles, dragonflies, mosquitoes, termites, or tiger 

beetles (Robbins and Opler, 1997). Monitoring the Lepidoptera order focusing on habitat diversity 

and human disturbance should give conservationists a greater understanding of butterfly ecology. 

With approximately 90% of butterflies living in the tropics it is hard to believe that tropical butterfly 

ecology is so poorly understood in comparison to their temperate counterparts (Bonebrake, et al., 

2010). The lack of data available for these regions makes it difficult to effectively conserve calling for 

more research to enhance our knowledge of this diverse group of invertebrates.   

 

.ǳǘǘŜǊŦƭƛŜǎ ōŜƭƻƴƎ ǘƻ ǘƘŜ ƻǊŘŜǊ Ψ[ŜǇƛŘƻǇǘŜǊŀΩ ǿƘƛŎƘ ƳŜŀƴǎ ΨǎŎŀƭȅ ǿƛƴƎΩ ŀƴŘ ŀǊŜ ŎƘŀǊŀŎǘŜǊƛǎŜŘ ōȅ 

large, often very colourful wings, and their proboscis, which they use to feed on flower nectar (Chris 

van Sway et al., 2010). Table 6 displays the eight main butterfly families with a brief description to 

aid identification.  

http://www.sciencedirect.com/science/article/pii/S0006320702001908#bbib28
http://www.sciencedirect.com/science/article/pii/S0006320702001908#bbib28
http://www.sciencedirect.com/science/article/pii/S0006320702001908#bbib28
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Table 6: Butterfly families in the tropics (Insecta: Lepidoptera) 

 

Family Description 

Amathusiidae 
Large sized butterflies displaying well developed eyespots 

on both upper and lower wings. 

Danaidae 
Mostly large with black veins and white-spotted back 

outer margins; front legs are reduced. Includes Tigers and 
Crows. 

Hesperiidae 
Commonly named as skippers due to their quick and 

darting flight. 

Lycaenidae 
Small and fragile including the blues, coppers, and 

hairstreaks. Brightly coloured sometimes with a metallic 
gloss 

Nymphalidae 
The largest family also called brush-footed butterflies. 
very diverse and has recently incorporated Satyridae 

(browns) 

Papilionidae 
Large and striking. Their hind wings often display 
ŜƭƻƴƎŀǘŜŘ ǘŀƛƭǎ ŀƴŘ Ŧƭȅ ǎƻƳŜǿƘŀǘ ΨōƛǊŘƭƛƪŜΩ ŀǘ ƘƛƎƘ 

elevations. 

Pieridae 
Adults mostly white or yellow and often found at mud 

puddles. 

Riodinidae 
!ƭǎƻ ƪƴƻǿƴ ŀǎ ΨƳŜǘŀƭƳŀǊƪǎΩ ŘǳŜ ǘƻ ƳŜǘŀƭƭƛŎ ǎǇƻǘǎ ƻƴ 

wings. 

  

 

As well as being aesthetically beautiful, butterflies play an important role in tropical ecosystems.  

They act as major pollinators of plants and are sources of food for a large number of animals. With 

their vast spatial range and ability to thrive in many different climates they are a very effective 

biodiversity indicator (Kreman 1992, Koh, 2007, Fleishman 2009, Bonebrake 2010). Compared to 

temperate butterflies, tropical species make strong reliable indicators as their population trends are 

more stable and adults remain active throughout the year.  They have been used to monitor 

anthropogenic habitat degradation, land use change and climatic shifts; however their effectiveness 

has been widely debated.  Kremen (1992) found correlations between population fluctuations and 

habitat diversity, however, the study  did not establish that human disturbance has a direct impact 

on Lepidoptera species diversity loss. Dunn (2003) went further to discover no difference in diversity 

when comparing selectively logged forests; only as land was converted to agriculture, did diversity 

show fluctuations. Therefore, to have a greater understanding of these diverse invertebrates and a 

chance of conserving their populations, extensive research needs to be conducted looking at the 

ecology of tropical butterflies.   
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There are at least 1,250 species of butterflies in Costa Rica (Henderson, 2002). They can be observed 

all year round with peaks during the dry season, primarily January to April. They will start 

reappearing after the first rains with a particularly high frequency during July.   

 

The study conducted during this phase looked at the difference in species diversity in relation to 

altitude within a secondary forest understory. The traps used were baited with fruit, mainly 

decomposing banana, restricting species to the fruit feeding families of Nymphalidae.   

8.2. Methods 

8.2.1. Canopy Traps 

 

Unlike Odonata, the fragility and erratic flying pattern of butterflies makes them extremely difficult 

to handle and capture. The traps used during the study are commonly known as Blendon Style 

canopy traps (Figure 12). 

 

 

 

Figure 12: Blendon style canopy trap used for phase 113 butterfly capture (Earth in Focus 2013). 

 

Each trap was baited with fermenting bananas to lure fruit-feeding butterflies to feed on the bait, 

which was placed on the centre of the plastic plate. Butterflies were trapped once they entered the 

nets. The space between the net and the plastic plate is critical, if too large, it will let butterflies 

escape, whilst, if too small, it will prevent butterflies from entering the trap. The optimal width is 
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approximately 5cm. The bottom of the canopy trap should be no less than 2m off the ground while 

the maximum height should be about 10m. Being cold blooded creatures, butterflies receive their 

energy from the sun and will be most active in sunlit areas. The canopy traps were thereby hung in 

places where the midday sun would shine, (although in dense forest this may not always be 

possible). The difficulties encountered when using this trap involved  over- exposed areas where 

wind  might have  blown the canopy trap into branches, thus damaging the trap, and  blown the 

plate and net out of line allowing the butterflies to escape. 

8.2.2. Butterfly Identification 

 

To identify butterflies in the field, they were initially retrieved manually from the traps. These were 

then held so that the wing markings and shape could be seen clearly while referring to the field 

guide. The butterflies were collected from the canopy traps, by placing a hand up into the net and 

lightly cupping the hand around the butterfly, then holding its thorax (the body part to which the 

legs are attached) with the legs folded into the body with an index finger and thumb. This exposed 

the underside of the wings. To view the often more colourful upper side, the wings were either 

blown apart or a pencil was placed gently between the wings. The body was held with the thumb on 

ǘƘŜ ōǳǘǘŜǊŦƭȅΩǎ ōŀŎƪ ŀƴŘ ǘƘŜ ƛƴŘŜȄ ŦƛƴƎŜǊ ƻƴ ƛǘǎ άōŜƭƭȅέ ǎƻ ǘƘŀǘ ǘƘŜ ǿƛƴƎǎ would open for viewing. 

Particular care was taken not to crush the legs or damage the wings whilst holding larger species 

firmly to prevent them flying away. 

8.3. Results 
 

The graph below (Figure 13) shows the species abundance and diversity increases as trap height 

increased.  The most abundant of all the species captured were the Archaeoprepona amphicachus 

amphiktion with a total of 10 individuals closely followed by Temenis laothoe agatha with eight 

captures both of which are part of the Nymphalidae family. The highest abundance trap capture was 

at 8m with a total of nine individuals covering fourdifferent species.  
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Figure 13. Graph showing the species abundance at each of the five canopy traps within secondary forest 

understory.  

8.4. Discussion 
 

Due to the short span of this project so far, it is difficult to draw any substantial conclusion or 

observe any particular trends in the data. The canopy traps did attract the Nymphalidae family , as 

these were baited with fruit, (as excepted by our initial hypothesis). The survey did also include a 

few individuals of Satyranidae species but only in the lower trap heights of 2 and 4m.  

The project will continue throughout the dry season until approximately the end of May when the 

heavy rains start and canopy trapping will become more difficult. Hopefully the monitoring 

programme will be conducted every year between the months of November to May along with 

canopy trapping to observe any fluctuating diversity and abundance within the populations.  

The only limitations so far that this project was that the small primates in the area learned how to 

get into the canopy traps as they were attracted by the baits used. These could certainly jeopardise 
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our results and may require moving a few of the traps to different locations or having to rotate them 

within the same habitat more frequently than we expected to.  
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10.  Appendices 
 

Appendix 1:  Bird species list  

Species 

Red Capped Manakin 

Rufous Tailed Hummingbird 

Chestnut Backed Antbird 

Black Mandibled Toucan 

Great Tinamou 

Blue Throated Goldentail 

Longbilled Hermit 

Scarlet Macaw 

White Necked Jacobin 

Crimson Faced Parakeet 

Pale Billed Woodpecker 

White Tipped Dove 

Green Kingfisher 

Black Hooded Antshrike 

White Ibis 

Black Striped Woodcreeper 

Bananaquit 

Blue Blac Grosbeak 

Ringed Kingfisher 

Cherries Tanager 

Blue Crowned Manakin 

Slaty Tailed Trogon 

Rufous Tailed Jacamar 

Blue Dacnis 

Blue Gray Tanager 

Fiery Billed Aracaris 

Mourner Bird 

Wedgebilled Woodcreeper 

Golden Crowned Euphonia 

White Crowned Parrot 

 

 

 

 

 


