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Summary
 

The primary aim of this paper is to demonstrate how the methodology described in ñGuide to 

Multiple Fixed Point Transects in Parrot Monitoringò was used on Ometepe Island, Nicaragua 

between the years 2014-2020. In particular, we want to highlight how this methodology      

reduces the error of counting birds twice and removes duplicates to arrive at the MNDI 

(Minimum Number of Distinct Individuals) We initially used this technique to see how many 

yellow-naped amazons, roughly, might be on the island, and where we might concentrate future 

conservation efforts.  

 

Preliminary counts in 2014 and 2015 suggested that there was a high number on the island, at 

least in comparison to population densities in other parts of their home range. The highest 

concentrations of parrots were in the Peña area; thus, we began nest monitoring efforts there in 

2015. In 2018, we counted fourteen different multiple point fixed transects interspersed across      

the island. We found an MNDI of 1869 yellow-naped amazons, 783 red-lored amazons, 2828 

Pacific parakeets, 597 orange-chinned parakeets, and 27 orange-fronted parakeets. With this 

information we decided to increase our conservation activities in four principal areas that had the 

highest numbers of parrots. We then repeated the 2018 counts in these four principal areas in 

2019 and 2020. Our four main areas were the communities Merida, Playa de Santa Domingo in 

the Refugio de Vida Silvestre Peña Inculta (Peña), Palma (La Palma) and Totoco (Balgue/Finca 

Magdalena). During our last regular count in July 2020, we found 1028 yellow-naped amazons, 

821 red-lored amazons, 35 unknown amazons, 1268 Pacific parakeets, 142 orange-chinned 

parakeets and 11 orange-fronted parakeets.  

 

In these four areas we concentrate our conservation activities of nest monitoring and protection, 

education and awareness campaigns, capacity building, and livelihood support; all efforts are 

aimed at reducing poaching, and protect individual birds as well as the overall populations. Our 

hopes are that this population data will help confirm the success of our conservation efforts, or 

the reverse, so that we can adjust conservation strategies as needed. Also, by concentrating on      

understanding the local parrot species, which are the prime tourist island attractions, we advance      

the possibility of a long-term sustainable conservation effort supported by ecotourism income. 

 

Before the economic recession of 2018 and the recent Covid-19 pandemic beginning in 2020, 

Ometepe was a primary destination for international tourists. This made it a great place to      

generate income to support local conservationists and their efforts, as well as spread the word 

around the world about the status of parrots and the need for conservation.  

 

This Case Study is descriptive in nature, only suggesting possible conclusions and causal 

relationships. Without repeated counts we cannot obtain the precision necessary for hypothesis-

based research, and for that we need more financial support. Perhaps with the public availability 

of this data, others can build on our work. Researchers are invited to contact us directly if they 

wish for more specific information and to discuss further projects. 
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How to Use this Case Study 
 

This Case Study is meant as a supplement to ñA Guide to Multiple Fixed Points in Parrot 

Monitoring.ò2 
 Other methods exist for counting parrots which may serve a particular 

conservation need better.1,3 This data was all derived using the methodology in the Guide; it      

shows the various outputs and uses of that method beyond the primary benefits of quickly 

discerning important conservation areas and involving and training locals. This method also 

provides basic information about the parrots, which is presented here as descriptive statistics 

meant as a snapshot of the parrot populations on Ometepe Island over a seven-year period.  This 

data does not have the robustness to make any hypothesis-driven conclusions because the data 

did not arrive from repeated counts so as to increase precision. We did learn a great deal about 

the parrots, however, and feel that this data provides a basic understanding of the variety of 

species on this island.  The data also guided us in what we didnôt know and what we needed to 

do, so that we could adapt conservation plans to fill in the gaps in our knowledge and shift our 

conservation activities for a more positive outcome. This Study also shows the evolution of the 

methodology and how it expanded over the years to meet our needs, and hence might serve as a 

guide in itself to help other conservation projects.  Finally, we present this Study to honor the 

hard work of the people who conducted the research, and the parrots they are committed to 

protecting. 

 

The Methodology section in this Study is brief, as it is described at length in the Guide. Our 

results are presented as figures and tables for each year. There are multiple other ways to present 

population data, and we suggest these references for your review.4-15  As there was abundant 

data, the raw data and additional tables are located in the appendices grouped according to      

year.  It is possible that this data could serve other research projects, and if you use this data, 

please cite this document. For each year we have a discussion section, which briefly points out 

the highlights of the results and poses possible conclusions that might be drawn. The final 

section covers trends over the seven years, and although we canôt say precisely what is 

happening with the birds, we can make some educated guesses.  

 

We consider this Case Study as a work in progress, but wanted to get the information out and 

feedback as soon as possible. If you find any discrepancies or have any suggestions on how to 

handle or interpret the data, please contact the main author at:  info@oneearthconservation.org. 

 

Currently we only have this in one language, but hope to translate it into Spanish in the future. 

 

For printing, the color-coded graphs will not display the various categories in black and white. If 

you would like to print in black and white, we suggest altering the graphs so that they are keyed 

not to color, but to a design (see Figure 2014-1 as an example). For more information on this:  

https://support.microsoft.com/en-us/office/format-elements-of-a-chart-b6c787d5-f90a-41d2-

a901-9d3ed9f0dbf0. 

 

 

 

 

mailto:info@oneearthconservation.org
https://support.microsoft.com/en-us/office/format-elements-of-a-chart-b6c787d5-f90a-41d2-a901-9d3ed9f0dbf0
https://support.microsoft.com/en-us/office/format-elements-of-a-chart-b6c787d5-f90a-41d2-a901-9d3ed9f0dbf0
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Each graph also used abbreviations for each species. The key to identification of species is here, 

and also repeated in Appendix 1. 

 
Species in Study Local English Scientific 

NA Nuca amarilla Yellow-naped Amazon Amazona auropaliata 

FR Frente rojo Red-lored Amazon Amazona autumnalis 

PV Perico verde Pacific parakeet Psittacara strenuus 

BN Barba naranja Orange-chinned 

parakeet 

Brotogeris jugalaris  

CP Cabeza pardo Orange-fronted 

parakeet 

Eupsittula canicularis 

WFA Frente blanco White-fronted Amazon Amazona albifrons 

UNA Loro desconicido Unknown amazon 

parrot 

 

UNP Perico desconicido Unknown parakeet  
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Introduction and History  
 

Ometepe Island is located in Lake Colcibolca (Nicaragua) which is the largest fresh water body 

in Central America. It is approximately nine km from the mainland. It is comprised of two 

volcanoes, Maderas and Concepción, joined by a wetland isthmus. The island encompasses a 

dramatic range of altitude, topography, and climate within its 276 square kilometer area. In 

recognition of its ecological value the island was awarded UNESCO Biosphere Reserve status in 

2010.  

 

The mainland has low numbers of yellow-naped amazons whose populations have decreased 

remarkably in the last decade.11 Preliminary research conducted by Fauna and Flora International 

(with special thanks to Salvadora Morales and Norlan Morales for initiating this effort!) showed 

that in one location on Ometepe, Playa de Santa Domingo which includes the Refugio de Vida 

Silvestre Peña Inculta, there were significant numbers of birds coming into roost.  I was ecstatic 

on my first trip there to see that this one roost area had over 300 yellow-naped amazons, 

something I had personally not seen for decades. To get a better understanding of this 

population, we held on-site training for six counters in order to estimate the number of birds 

there in 2014. We then took our team to six other areas where the local eco-guides had seen birds 

(the eco-guides were also counters). We did two years of counts in April and November in 2014 

and 2015. Initially, morning counts were done at some places, and evening counts at others, but 

by the end of 2015,both morning and evening were done at both locations. We also counted      

all the parrot species and not just the amazons as we did in 2014. 

 

Admittedly our methodology was not as accurate as it could have been because some transects 

we counted in the morning and some in the evening in April 2014. Regardless, we found that the 

MNDI of yellow-naped amazons was 1005 in our seven sites, an unheard of and joyful density! 

We immediately began nest monitoring and protection, because we didnôt know if there was any 

poaching on this island; we were later able to confirm this. We didnôt continue the counts as we 

had limited resources, which we decided were better spent on protecting the nests and learning 

about the poaching rate. Our first targeted conservation area was where we had counted the most 

birds, Peña, and we began nest monitoring in December of 2016. 

 

During 2016-2018, we continued to protect nests at Peña, and in 2018, we added Merida. During 

this whole time, we continued yearly spot counts at these two sites. Then, in 2019, we added the 

area that includes Balgue, Totoco, and Finca Magdalena and Palma to our nest-protecting sites. 

Community meetings, education, and awareness-raising activities also occurred at these sites. 

These four sites represent the largest concentrations of yellow-naped amazons currently on the 

island. existence. Results of nest monitoring and protection for these four sites will be published 

in a later paper (Island of Hope: The Parrots and Their Conservation on Ometepe Island). 

 

Due to the economic recession as a result of civil unrest in 2018, we received a donation to help 

employ the young tour guides outside of the nesting season. We decided to conduct an island-     

wide count with fourteen different transects, all counted in the evening and within the month of 

July when the young birds would still be flying with their families. This was an immense effort 

involving approximately sixteen, mostly young, people all trained and placed in teams of 

multiple counters. Unable to be present, I worked painstakingly with the leader online to remove 
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duplicates within the transects and between transects, and we were able to document an MNDI of 

1869 yellow-naped amazons on the island. This was an even more amazing number than our 

previous MNDI. 

 

During all of our counts we had placed people between transects and had seen very little 

movement between transects, indicating that we were probably not double counting between 

transects. Birds were mostly going up and down the volcanic slopes or staying within their 

transect areas, so we were fairly confident in the level of birds counted. We assumed 2018 would 

be our final count for some years, as we wanted to extend our resources to nest monitoring and 

protection in the four most populous areas of parrots, as indicated by the MNDI of each transect.     

.  

To gain clarity on how much movement might exist between different transects or with the same 

transect on different days, we counted our four transects more than once during the same week 

and all at the same time the following July (2019) again involving more than 16 people. It was an 

immense and complicated effort, requiring much use of bikes, walking, trucks, and motorbikes to 

place our      people by the required time each evening. Given the results, we felt confident with 

our estimation of roughly 2000 yellow-naped amazons on the island and decided to put our 

resources into nest protecting and monitoring, education, and awareness     .  

  

Knowing that we needed to continue regular yearly counts to evaluate the success of our 

activities, our strategy then became counting each of the four transects in every year in July as a 

baseline. This would give us an idea of the percentage of young birds in the flock. This yearly 

survey was also a means to involve and train more local people.  We wondered though if our 

plan to count each area once per year would reveal accurate enough information to assess trends 

and conservation measures. 

 

Attempting to begin to answer this question we strove to count each of the four sites three times 

on consecutive days to assess quickly the variability between successive days of counts in July of 

2020. Though we needed our resources to protect nests, we also wanted to supply stipends for as 

many people as we could during the continued tourist slump now caused by the COVID-19 

pandemic.  As before, we supported more than 16 people to do these counts, aiming to continue 

reinforcing commitment from as many people as possible and offering stipends in this harsh 

economic environment. 

 

There are still many unanswered questions as we begin 2021, and thanks again to old and new 

donors, we have a plan to count Peña twice a month for all twelve months that will help us 

understand ever more this technology and these parrot populations. 

 

Even still, these seven years of counting parrots has enabled us to target the primary conservation 

sites to emphasize education and awareness programs, as well as nest monitoring and protection. 

We have gained an understanding of the ecology and behavior of the parrot species, and 

established a baseline  for observed trends and counting methodologies used. This research set a 

standard for involving locals in the conservation of their local species, contributing to local 

capacity, directing economic income, and opening up future possibilities for ecotourism. Those 

involved are responded with uncommon effort, organizing themselves into Biometepe, a 

cooperative seeking to develop agriculture, science, conservation, and ecology tourism. 
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Methodology 
 

The methodology for these counts followed that of the ñGuide to Multiple Point Fixed Transects 

in Parrot Monitoring,ò with a few differences between some of the years as we perfected our 

understanding of the techniques and terrains. 

 

Variability in counters                

 

All parrot species were counted starting in 2015, but before then we only counted the amazon 

parrots. As the years went by, the counters improved their ability to identify parrots correctly. 

For instance, in the first few years it was harder to tell the difference between the two large 

amazons, the yellow-naped amazon, and the red-lored amazon. We thus had higher numbers of 

ñunknown amazonsò in the years 2014-2017 (See Appendix 1 for species nomenclature). 

 

We also had various numbers of counters at each site; they varied in ability to quickly, and at a 

distance, identify parrots at each site. We always tried to have at least one trained person per 

point and two others, but in the earlier years of 2014-2017, we frequently only had one person 

per point. In 2018, we had one to four people per point. In 2019, we usually couldnôt have more 

than one at each site, although sometimes we had more. In 2020, we consistently had 2 people 

per site. 

 

From 2014-2018, we always did a preliminary count all together so we could standardize and re-

familiarize ourselves with the counting methodology before undertaking the official counts. In 

2018, we recruited many new counters, who were teamed up with the experienced counters to 

learn from them. They held a training workshop before the official counts. In 2019, we had a 1-

day training and on the first night of counts, we teamed up the newer counters with seasoned 

counters for training. In 2020, there was only a brief meeting to re-familiarize everyone with the 

counting methodology as nearly everyone was a returning counter.  

 

Variability in time of day and year counting 

 

Counts in 2014-2017 were conducted during various times of the year as we were learning about 

the species and the area. In 2014, we counted birds in April and May, which corresponded      

with the peak fledgling time for the yellow-naped amazon, and then again in November. In April 

2014, we counted some transects in the morning and some in the afternoon for no other reason 

than having limited time and resources while wanting to get in as many different transects in one 

day. In November 2014, we counted each of the seven sites both times in the evening, 

consecutively. We were attempting to determine what the difference was so we could streamline 

when we counted in the future, as counting in the morning involves more resources and time to 

place people before daylight. We also wanted to see what times of day might be the best for 

estimating the MNDI. In 2015, we counted seven transects in April, both in the morning and 

afternoon at each site.  During this time and until 2018, various counts were conducted at the 

largest roost areas. We sought to standardize the counting to reflect what we assumed to be the 

time when we would observe the greatest number of family groups: the time when that yearôs 

amazon chicks are still flying with their parents. We choose July as most birds fledge by mid-
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May of each year, except in Peña where chicks fledge in December/January of each year. The 

second week of July became our standard time for counting, though there were some staggered 

counts throughout later July and in a few cases until early August when we realized some counts 

needed to be repeated because of earlier rain outs.  

 

Variability in number and location of points and transects 

 

In all cases, we attempted to count at the exact same point as the previous count, and to have the 

same numbers of points per transect.  However, as we were learning the terrain and flight 

patterns, we had some variability in numbers of points and exact locations of points between 

2014-2017. By 2018, we did not move the points or have different number of points, except by a 

few meters due to foliage or other disturbances in the area (such as construction of a house in 

Peña which moved one point 100 meters from the location used the years before).  

 

In 2014 and 2015, we counted seven different areas (transects). We thought we had covered the 

largest areas of amazon abundance, but slowly learned that there were other pockets of parrots on 

the island, leading to an additional fourteen transects in 2018. Thereafter we restricted our counts 

to our four largest roosting and primary conservation areas due to limited resources.  

 

Initially, and to investigate bird movement patterns, the number of points varied per transect      

to get a better idea of the number of parrots in the area. Some counts had as many as seven points 

and we never had less than four. By 2019, we used a standard four points for each of the primary      

roosting and conservation areas. After the additions in 2018, we had a total of 60 counting 

points, which can be seen along with the Escupulis transect that was counted in 2014 and 2015, 

for a total of 15 counted transects on Ometepe over seven years. 

  

 



 

 
 

Figure Methodology-1: Location of counting points in 15 transects 
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Figure Methodology-2:  Location of original 7 transects 2014-2015 

 

 
 

 



 

 
 

Results 
 

For each year between 2014-2020, we summarized the data as such: 1) total numbers of each 

species, 2) species relative density, 3) size and percentages of flock size (flocks are singles/solos, 

pairs, 3s, 4s, 5s, and groups of 6 or more), 4) percentage of suspected fledglings, and 5) how 

many birds that could have crossed over from other transects. The tables of the summarized data 

are in the Appendices and the figures are found before the discussion section for each year.      

Prior to 2018, we noticed that very few birds entered or left a transect area that could have come 

from or gone to other transect areas. This was confirmed in 2018 when we kept track of birds 

that left and entered a transect. For this reason, in 2018, we have two different totals of birds. 

One number is the total of all the 14 transects combined and the second number reduces this 

number by removing any possible birds seen leaving or entering a transect. In this way, we 

estimated the Minimum Number of Distinct Individuals (MNDI) not only within one transect      

but between transects. We end the results section arranging the data so as to look for trends in 

population numbers by comparing each of the four largest roost areas from 2014-2020.   

 

2014 Results 

 

This was our first year to begin to figure out what was going on throughout the island and to 

begin to establish a counting methodology. We counted seven different transects at either a two-

hour morning or two-hour evening count, four to five points per location. The first four locations 

were counted 10-11 April after we held two practice counts together as training. There were 

counted at the following times of day: Peña a.m., Merida p.m., Totoco a.m., Pul p.m. The 

remaining 3 locations, Corazol, Tichana, and Esquipulas, were counted in early May mostly in 

the afternoon. In 2014. we only counted the red-lored and yellow-naped amazons, and did not 

keep a record of how many birds were seen at each point in the transects. We also lumped family 

groups together of both species along with the unknown amazon species. The only reason we did 

this was because we were learning how to use the methodology and how to quickly discern 

species identity and record the results. We removed duplicates between points in the same count 

to arrive at a MNDI for each transect but did not record birds that might be moving between 

transects, although it seemed that few if any amazons moved between transects. In November      

2014, we counted the same seven transects with little variability in the location and numbers of 

points.  We still only counted the amazon parrots and lumped their group distribution together.  

The one big difference between April and November counts is that we counted each site twice, in 

the morning and in the afternoon in November, to gain an understanding of when might be the 

best time of day to count birds to get the highest MNDI.  
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April/May 

 

Figure 2014-1: Total number of amazon parrots counted (N=844) at each site April/May 2014 

 

 

 

Figure 2014-2: Relative density of amazons counted (N=844) April/May at all sites 
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Figure 2014-3: Percentage of groups in all amazons counted (N=844) April/May 2014 by site  

 

 

 

Figure 2014-4: Percentage of chicks of total population of all amazons (N=76) counted by site 

April/May 2014 
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November 2014 

 

Figure 2014-5: Total number of amazon parrots counted November 2014 (N=3034) at each site  

 

 
 

Figure 2014-6: Relative density of amazons counted (N=3034) November 2014 
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Figure 2014-7: Percentage of each group in all amazons counted (N=3034) November 2014 by 

site  

 

 
 

Figure 2014-8: Percentage of chicks (N=224) of total population of all Amazons counted by site 

November 2014. 
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Figure 2014-9: Comparison of time of day counting (AM vs PM) for each type Amazon counted 

(N=3034) November 2014 

 

 
 

Figure 2014-10: Comparison of group distribution compared to time of day counting (AM vs 

PM) November 2014 
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2015 Results 

 

In April , we counted the same seven transects as the year before, counting each site in both the 

afternoon and morning. We also began counting all parrot species as the team of counters was 

improving in their identification skills and could more easily handle the numerous sightings of 

various species. We still included all amazons together when recording group sizes, and began 

keeping track of the counts per point in some transects (essentially making 4-5-point counts per 

transect that could be compared year to year). In one transect, Esquipulas, we only nearly 

completed the morning count because some local community members objected to our presence 

and we did not return to this community to count, nor in succeeding years. We counted three 

transects April 8 ï 11, and the remaining four transects in early May.  

 

Figure 2015-1: Total number of each species counted April/May 2015 (N=4889) at each site  
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Figure 2015-2: Relative density of each species counted (N=4889) April/May 2015 

 

 
 

Figure 2015-3: Percentage of each group in all amazons counted (N=1644) April/May 2015 by 

site  
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Figure 2015-3: Comparison of time of day counting (AM vs PM) for each species counted 

April/May 2015 (not including site Escupulis because only did a partial AM count) 
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In 2016, we did partial counts in various areas to see what number of points were ideal for each 

transect and where best to place them before settling into a methodology that could be repeated 

for decades.   

 

In 2017, we counted three transects in early December of 2017: Merida, Peña, and Tierra Blanco. 

We had two to three people per point during the Merida and Peña counts as we were hosting 

ecotourists. Tierra Blanco just had one person per point. Each transect had four points, the same 

that we used in 2018-2020. All these counts were in the afternoon from November 29 ï 

December 5 2017.  
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Figure 2017-1: Total number of each species counted (N=1159) December 2017 at each site 

 

 
 

Figure 2017-2: Percentage of each group in all amazons counted (N=668)) December 2017 by 

site  

 

 
 

 

Discussion 2014-2017 Results 

 

The methodology for counting in this particular terrain was being investigated throughout these 

years, along with training various counters. By the end of 2017, we had settled closely on the 

point transect system for Ometepe, leading us to choose Peña for our first concentrated nest 

monitoring and protection program for the endangered yellow-naped amazon in 2015. Our 

counts indicated that this site had the highest population of this species and they were likely 

being easily poached due to the nests being close to a paved road system. It also had a trail 

system, designed for tourists. The town of Playa Santa Domingo, located where the Peña forest 

patch existed, was a center for visitors, making this an attractive conservation area to preserve 

the parrots while raising awareness and possible funds/jobs for locals     .  
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We will discuss in greater detail the results of these years as they intersect with the results of 

2018-2020, especially in the section on trends. 

 

We now discuss in greater detail each year as a means to show the development of the 

methodology and commitment of funds to the parrot conservation project on Ometepe. Also, as 

this was a mix of morning and afternoon counts spread out during a monthôs time, it is 

challenging to draw any accurate conclusions. Furthermore, distinguishing between red-lored 

and yellow-naped amazons was at its worse level of competency, with 152 out of 844 amazons 

not identified as either red-lored or yellow-naped amazons. We did not count any other parrot 

species but amazons in 2014.  

 

Nevertheless, there are a few highlights worth mentioning for 2014. The location of our highest 

amazon counts in April and May of 2014 were located on the Madera volcano side: Tichina, 

Peña, Totoco, and Merida. Peña, Totoco, and Merida would later become three of our four 

conservation sites due to their high population numbers, but also because of ease of access. 

Tichina had higher numbers, but as it was located further away along a dirt road, we did not 

choose it as a conservation site. Our lowest numbers were in Corazol, Esquipulas, and Pul, with 

Pul and Esquipulas on the Concepción volcano. The lower numbers in Corazol could be because 

it is close to a major roost area of Totoco and Magdalena and most birds go there, and also 

because it is furthest from the more forested slopes of Madera and centered in an agricultural 

area close to the lake.  

 

Peña had been casually counted in previous years, but we did not know that it wasnôt the only 

sight of higher amazon concentrations. We discovered that the Merida community, centered in 

an old mango plantation, was also a large roost site. We also learned that amazons mostly moved 

up and down the volcano during the counts, instead of moving horizontally to other transect 

areas.   

 

April and May are times of fledging for most areas of the island for yellow-naped amazons     ; 

fledglings are thus still not moving much with their parents. We would expect the chick 

percentage to be low during this count and it was, ranging from 4.4%-22.4%, the highest being in 

Pul (Figure 2014-4). We cannot explain the high percentage of chicks there at Pul. Chick number 

is determined by assuming that groups of three, fours, and fives are family groups, with two 

parents and the rest being their young.   

 

In November, we often see the largest numbers of yellow-naped amazons coming into roost 

areas in other parts of their natural range. Their young are flying adequately by then and the 

parents have not yet returned to staying the night at their nest sites, so we tend to see the highest 

numbers at roost sites October ï November. We did see higher numbers in all transect counts in 

November either in the morning or afternoon, except for one morning count in Esquipulas which 

was similar to April counts (Figure 2014-5).  In April of 2015 we saw again a decreased number 

of amazon parrots (Figure 2015-2). We will say more about these changes in the trend section 

 

The Peña transect encompasses yellow-naped amazons that breed earlier than in other parts of 

the island, with a breeding season from late September through early January. We would then 
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expect November counts to show breeding status group distribution, and this was supported by          

an increased number of single birds (males foraging for the female back at the nest), more pairs 

(females foraging with males when the chicks are older), less families (the chicks have not yet 

fledged), and less chicks; this all indicated that pairs have separated from their fledglings of the 

year before and are in the nesting season (Figures 2014 ï 7, 2014-8). Overall, in all seven 

transects, we saw a similar pattern, perhaps because pairs in November are still moving away 

from their increasingly independent chicks and getting ready to lay eggs in January.  

 

The decreasing number of unidentified amazon parrots (unknowns) dropped from 18% in April 

2014 to 7.5% six months later. Then in April 2015, it dropped to 5.1%, indicating an 

improvement in countersô identification ability (Figures 2014-2, 2014-6, 2015-2). 

 

We repeated counts in the morning and evening and found similar numbers and distributions of 

amazon species and group size overall (Figure 2014-9), although the evening counts in 

November of 2014 yielded more birds (we were only counting Amazons).In April 2015, there 

were again more yellow-naped amazons in the afternoon, but this balanced out the total numbers 

of parrots counted due to fewer Pacific parakeets and red-lored amazon counts in the afternoon 

(Figure 2015-3). We also counted in the morning and afternoon in April of 2015 and found 

similarities, although there were fewer parakeets and red-lored amazons in the afternoon then in 

the morning with the reverse for yellow-naped amazons. Seeing no clear trends between morning 

and evening counts except for more numerous yellow-naped amazons during the evening counts, 

we decided to only count in the evenings in the future as a means to conserve resources. It may 

be that in some areas it is better to count in the morning than in the evening, but throughout the 

study we never had the resources to do extensive repeated counts in each area to understand the 

variance between different times of day     .  

 

In April 2015, for the first time we counted all possible parrot species. We     found higher 

numbers of parakeets, with the Pacific parakeet accounting for 54% of all individuals counted               

Numbers of yellow-naped amazons, orange-chinned parakeets, and red-lored amazons were 

lower than the more abundant Pacific parakeets.  

 

We saw more red-lored amazons in April of 2015 than in April of 2014, with 26 for one count 

per transect in April 2014 and 84 for two counts per transect in 2015.  Admittedly with such 

scant data we cannot infer that the number of red-lored amazons are increasing, but we speculate 

that the decreasing numbers of unknown amazon might in fact be indicative of positive 

identification as red-lored amazons, especially as the total numbers of amazons is similar 

between April 2014 (n=844) and April 2015 (1644/2 for an average of 822).  

 

In 2016, we concentrated on starting a nest monitoring and protection program, along with 

educational activities. We also experimented with various ways to count the transects, by placing 

points at different locations and by further describing the mango roost area at Merida, which 

didnôt seem to share yellow-naped amazons much with the neighboring roost areas of Totoco and 

Peña.   

 

In 2017, we counted for the first time in early December at only three sites, and only once per 

site in the afternoon. Two of the counts were in our largest roost areas of Peña and Merida. 
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Numbers of yellow-naped amazons for Merida were the lowest in April of 2015 (120 and 160 for 

two counts) but otherwise, there were consistently around 200 yellow-naped amazons roosting in 

Merida. In Peña, the yellow-naped amazons were the highest in April of 2015 and December of 

2017 in the afternoon counts. We will comment further about these trends after discussing the 

2019 and 2020 results. 
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2018 Results 

 

In 2018, we performed fourteen different transects, only counting each transect once on July 10 

and August 10 2018 (Figure 2018-9). Transects were selected based on local knowledge of 

parrot presence and flight patterns, and by investigating possible parrot presence based off       

terrain and foliage characteristics.  We did not place transects higher up on the volcanic slopes 

due to the difficulty and time needed to place people and have them return after dark. Previous 

counts have shown that most roost sites are not at higher altitudes because we can see them 

flying up and down the slopes. We likely missed some birds, especially depending on the time of 

year; the Trends section suggests birds do move around and we arenôt sure where they are 

roosting all year round.   

 

Differences from other yearôs counts included increasing the number of transects from seven to 

fourteen, and only counting in the afternoons. We also collected group size data not just for the 

amazons, but for all species. Detailed and specific group size information can be found in the 

Trend section. Birds were categorized as being a single bird (solo), in a pair, in a family group 

(3s, 4s, 5s), and in larger groups of six or more. Itôs possible that the groups of six      could be a 

pair with four chicks, but as four chicks is rare in the amazon species, we excluded groups of six 

from our family group designation (although in 2019 we did have two nests of yellow-naped 

amazons that successfully fledged four chicks, one each in Balgue/Totoco and Merida).   

 

Figure 2018-1: Total number of each species counted (N=7481) July 2018 at 14 sites, not 

including 15 unknown amazons and 15 unknown parakeets 
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Figure 2018-2: Location of unknown amazons (15) and parakeets (15), and orange-fronted 

parakeets (27) July 2018 

 

 
 

Figure 2018-3: Relative density of each species counted (N=7511) July 2018 
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Figure 2018-4: Percentage of each group in four species counted, not including 30 unknowns and 

27 orange-chinned parakeets (N=7454) July 2018  

 

 
 

Figure 2018-5: Percentage of yellow-naped amazon chicks (N=179) at 14 sites July 2018 

 

 
 

 

 

 

0.0%

10.0%

20.0%

30.0%

40.0%

50.0%

60.0%

70.0%

80.0%

90.0%

% Solos % pairs % families % groups

Group Distribution in 4 Species Counted

NA FR PV BN

0.0%

2.0%

4.0%

6.0%

8.0%

10.0%

12.0%

14.0%

16.0%

Percentage of Chicks by Site



 

31 
 

Figure 2018-6: Number of chicks (N=179) compared to total number of all yellow-naped 

amazons counted (N=1971) at 14 sites 

 

 
 

Figure 2018-7: Percentage of chicks compared to total number of all yellow-naped amazons 

counted (N=1971) at 14 sites 
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transect. Generally, over the years we have seen that the amazons are also flying somewhat low 

(slightly above tree canopy height 30-40 meters) compared to some areas where this species flies 

very high (100 meters and above) when covering greater distances. The amazons on Ometepe 

generally fly  more up and down the volcanos, staying within one transect instead of crossing 

from one transect to another. The major exception to this is the area of Peña which is in the 

isthmus between the two volcanoes. Here we discovered there is a large roost site of Pacific 

parakeets (Figure 2019-8) where parakeets come into this area from other transects. To estimate 

the total number of Pacific parakeets, we counted how many parakeets left each of the nearby 

transects to roost in the Peña roost site, and then subtracted that from the total number of Pacific 

parakeets on Ometepe (Table 2018-6). We found that all the parakeets (1238) from Pul, Los 

Ramos, and Merida went to roost in Peña. To arrive at a rough MNDI, we removed them from 

the island tally, but left them in the total count so we could estimate group sizes. We followed 

the same procedure for the amazons, determining a MNDI but leaving in possible duplicates 

when analyzing group distribution because there is no way to discern which family groups on 

different nights of counting might be the duplicates seen.  This means that our group size 

distribution, especially for the Pacific parakeets where they often fly in groups, could include 

certain group sizes twice in the final analysis of group size distribution.  

 

Table 2018-6:  Removing probable Pacific parakeet duplicates from sites that share them with 

other transect sites, thus we arrive at the Minimum Number of Distinct Individuals (MNDI) 

 
 PV Duplicates PV MNDI   Location Island 

Peña 2106 2106  Isthmus/Concepción 

Pul 223  Went to Peña 

to Roost 

Near 

Isthmus/Concepción 

San Marcos 51 51  Concepción 

Tierra Blanca 38 38  Concepción 

Los Angeles 98 98  Concepción 

San Jose 174 174  Concepción 

Los Ramos 737  Went to Peña 

to Roost 

Near 

Isthmus/Concepción 

Merida 278  Went to Peña 

to Roost 

Merida 

Tichina 203 203  Merida 

San Ramos 23 23  Merida 

La Palma 63 63  Merida 

Corazol 4 4  Merida 

Magdalena 54 54  Merida 

Totoco 14 14  Merida 

     

Total 4066 2828   
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Figure 2018-8: Comparison of total numbers of Pacific parakeets (4066) to the Minimum 

Number of Distinct Individuals (MNDI) (N=2828) 

 

 
 

Removing possible duplicates for the amazons was relatively straight forward between transects 

and within transects, except in the Peña area where flight patterns are irregular. We have 

determined that this is because there is a different breeding season in the Peña forest patch than 

in other parts of the island, making it both a nesting and roosting area with different group size 

distributions. The Peña area also has two roost areas for yellow-naped amazons, and the birds do 

a lot of flying back and forth between these two areas during the evening, making it hard to 

remove duplicates. Frequently I have said that in all my experience this is the hardest roost area 

to count as well as the most difficult to understand. By 2020, we had figured most of this out 

though removing duplicates within the transects will always be a challenge if only four points are 

used. In 2019, we practiced counting this area with eight points and this helped us determine 

more accurately what was going on in this area.  Ideally, it would be optimum to count the Peña 

area with eight points every time; however, limited resources of placing and paying that many 

people is a challenge and we have elected to not use this many points on a regular basis. 

 

For the entire fourteen transects, we repeated this same process for amazons that we used for the 

Pacific parakeets (Tables 2018-7). Compared to the Pacific parakeets, we had very few birds 

entering a transect from other transects. As the birds fly rather energetically in the Peña roost 

area, we did a special count with placing points in different locations a few weeks later in August 

of 2018 to estimate double counting. We found that up to 63 individuals could be counted twice 

due to the exuberant activity of birds coming and going between roost sites, which      are 

approximately one kilometer apart. By extrapolating from one dayôs count to another, we were 

trying to see if we were in the same order of magnitude considering how much sharing and 

movement there is within this area. The final MNDI for yellow-naped amazons was 1869 for this 

period of counting. We arrived at this number by removing the 63 duplicates within Peña and 39 

others that moved between other transects on the island (Table 2018-7). 
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Table 2018-7: Removing probable yellow-naped and red-lored duplicates from sites that share 

them with other transect sites, thus arriving at the MNDI (duplicates of FR within sites had 

already been removed when tallying the transect count) 
 

 NA with 

Duplicate

s 

# 

Duplicates 

within site 

# Duplicates 

that come from 

another site 

FR with 

Duplicates 

# Duplicates 

that come from 

another site 

Peña 477 63 5 48 0 

Pul 59  0 9 0 

San Marcos 88   31 0 

Tierra Blanca 32  2 19 0 

Los Angeles 42   10 0 

San Jose 66   23 0 

Los Ramos 114   16 0 

Merida 226  9 8 0 

Tichina 142   29 0 

San Ramos 132   72 0 

La Palma 219   269 0 

Corazol 60   25 0 

Magdalena 138  19 133 37 

Totoco 176  4 128 0 

      

Total with 

Duplicates 

1971 63 39 820 37 

Total MNDI  1869   783  

 

Discussion of 2018 Results 

 

We used the 2018 results to get a general idea of how many parrots were on Ometepe and where 

the largest concentrations were located so we could choose which conservation sites upon which 

to concentrate. For that aim, we used MNDI based on only one evening count because the 

evening time is usually the easiest to count. Previous yearsô counts had given us a good idea that 

in the evening, the birds do less moving around (again except in the Peña area) and head directly 

from foraging to roost areas. This reduced the chance of counting duplicates in the evening as 

compared to the morning where there can be greater movement, especially of the smaller parrots. 

As each transect was only counted once, we do not know for sure if there might have been a 

sudden shift of birds coming into one roost area in successive days. Seeing a sudden, major shift      

of birds from one day to the next had not been experienced up to 2018, but we didnôt really look 

at this until 2019 and 2020 where we did see a few shifts of birds between neighboring transects 

on the same day. The use of MNDI for each single transect is a good number for identifying 

locations for further study and conservation activities. By using MNDI to summarize the entire 

island from a monthôs counting, it is difficult to speculate on an accurate total number of parrots. 

Even still, the numbers of amazon parrots are quite high compared to other areas in Central 

America, though we suspect they might be comparable to other islands where yellow-naped 

amazons appear.  
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Our goal was not to state indefinitely what the relative density and group size distribution might 

be given as we only counted one night; however, given that we did fourteen transects on the 

island we can say something about the population as a whole. We counted 5 species, as well as a 

small number of unknown amazon species (15), and unknown parakeet species (15), for a total 

of 7511 individuals: 1971 yellow-naped amazons, 820 red-lored amazons, 4066 Pacific 

parakeets, 597 orange-chinned parakeets, and 27 orange-fronted parakeets. 

 

The five species we observed in 2018 were not surprising for this area, although eBird (Figure 

2018-10) suggests more species live on the island, including the white-fronted amazon (Amazona 

albifrons), of which a few were seen by our team in another year. Also noted in eBird is the 

white-crowned parrot (Pionus senilis), the brown-hooded parrot (Pyrilia haematotis), and the 

crimson-fronted parakeet (Psittacara finshchi). The last three we have never seen on any of our 

counts, although we observed a crimson-fronted parakeet in Merida during 2018 nest 

observations and not during a count (see Photograph 1). In eBird, there is one observer who saw 

a brown-hooded parrot16 and one sighting of a green parakeet (Psittacara holochlorus)).17  We 

did have a total of 30 birds that could not be identified: 15 amazons and 15 parakeets, which is 

.4% of all birds counted. 

 

Breaking down observations of parrots seen at volcanos, we see that the average number of 

parrots of each species is lower in sites on the Concepción volcano than on the Merida volcano, 

with the exception of Pacific parakeets which are more numerous on Concepción and in the 

isthmus area of Peña (Figure 2018-9, Table 2018-3). Anecdotally, we have assumed this is 

because Merida has more tree coverage, is less populated, and is more difficult to access, with 

mostly a dirt road as compared to the paved road in Concepción; it also does not have a ferry 

landing receiving traffic from the mainland. 

 

We looked at the results to see the distribution of group size for each of the species (Figure 2018-

4, Table 2018-2). For the yellow-naped amazon, the overall percentage of pairs with young was 

18.2% (120/658), similar to the 15% found as a mean per site of yellow-naped amazons in one 

study11 and 17% in another.4 Pairs with young corresponds to our categories of family groups 

(birds flying in groups of 3, 4, 5), where it is assumed that this is a pair with 1, 2, or 3 recently 

fledged chicks.  

 

Looking at the all sites together and individually, 8.8% of the yellow-naped amazon flock was 

composed of yellow-naped amazon chicks (+3.65) with a range of 3.1% -14.8%, and 10.6% (+ 

6.8) with a range of 0-20% for red-loreds (Table 2018-5). This roost site in Costa Rica had 

12.5% young, higher than what we found for yellow-naped amazons. Some of the young of the 

red-lored amazons might also be in the larger groups of six or more, and from      observation, it 

seems that red-lored amazons move in larger groups as compared to the more pair oriented 

yellow-naped amazons.  Hence, we might be undercounting red-lored amazon chicks. It is our 

general sense on Ometepe, and in other areas where we have counted birds (La Moskitia, 

Honduras), that red-lored amazons fly in larger groups than yellow-naped amazons, meaning that 

their behavior (flight and foraging) bunches family groups together in larger units. Yellow-naped 

amazons are more highly prized in the illegal wildlife trade and may not produce enough young 

to be grouping with other family groups or other juveniles after dispersing from their nuclear 
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family unit. We have yet to count one site every month to see exactly when is the peak time of 

fledglings flying with their parents, so we may not be recording the maximum amount of young 

in the area, although in the Costa Rican study4, they found the highest percentage of young in 

June and July. Ometepe might be different, however, especially in the Peña area, where the peak 

flying time of chicks with parents would be several months earlier due to the earlier breeding 

season. We did not emphasize family size in the smaller species because  according to what is 

known about their flying patterns, families mix readily into larger flocks and it would be difficult 

to determine the percentage of young in a count     . 

 

There was a difference in flock size distribution between the different sites (Tables 2018-4, 5 and 

Figures 2018-6, 7). Higher numbers of chicks increased as a function of total bird count in 

yellow-naped amazons, but so did the percentage, suggesting that greater numbers of roost areas 

had a larger percentage of chicks. We donôt know why this is, but it might have something to do 

with parents preferring to bring their chicks to larger roosting areas for safety and abundance of      

food. This trend, however, had two outliers, Peña and Palma, both of which should have had a 

higher percentage and number of chicks given their greater overall population numbers. We 

speculate that this is because of the higher poaching rates in Palma, which we documented in 

later years; there appears to be easy access for poaching in Peña, and in 2019, a higher failure 

rate of nests. In these two areas, there might be fewer chicks because of a lower reproductive 

output specific to these sites. Another explanation for a lower percentage of chicks in Peña is that 

the isthmus area has a different breeding season with most chicks fledging in December and 

January, four months earlier than the other sites. This means that to capture the greatest number 

of yellow-naped amazon chicks in Peña, we would need to count in March and April. We did 

count in April 2014 and 2015, but the Peña area did not show any consistent patterns of having a 

higher percentage of family groups than other areas, perhaps because of the mix of populations 

with different breeding seasons. 

 

One use of the multiple point method of fixed transects is to obtain not only an MNDI for one 

transect, but for a region where you are doing a rapid assessment. To get this number, you have 

to track how many parrots are entering and leaving from one transect to another, and these birds 

are removed from the final tally. This method presupposes that birds will move similarly on the 

night you count the first transect and the second night when you count. Generally, we have 

observed that the amazons, the orange-chinned, and orange-fronted parakeets do not move much 

between transects during one afternoonôs count, and that flight patterns are often similar every 

time we do the count. However, we have never confirmed this, especially in the eight new 

transects that we counted in 2018 and have yet to repeat it. Regardless, we wanted to see what 

the MNDI might be for the entire island, and so we used this methodology. Unfortunately, we 

added some transects that were counted several weeks after the first round of counts, and this is 

enough time for birds to have shifted their flight patterns. Normally, when using this method to 

obtain an MNDI combining multiple transects, we try to do all the counts within a weekôs time, 

assuming that the food availability, daylength, and climate would not have changed significantly. 

These are some of the presumed factors that cause a shift in bird foraging and roosting patterns. 

 

We found that few birds came into a transect area that were not already there, and when we did 

discover these, we were still able to get the MNDI for the red-lored and yellow-naped amazons, 

and the Pacific parakeets. The other two smaller parakeets did not seem to move between 
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transects and hence, the MNDI did not shift. The biggest change from the total number of 

individuals and the MNDI was with the Pacific parakeets who have flight patterns that are 

generally higher and longer; in this case, they were coming in from other transects from the 

agriculturally-rich area of the volcano Concepción to roost in the Peña area.  

  



 

 
 

Figure 2018-9: Location of 14 transects counted in 2018. (Blue circle is volcano Concepción, black circle is volcano Maderas, and red 

triangle is the isthmus between the two) 

 

 
 

 

 

 


