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Summary

Thepri mary aim of this paper is to demonstrate
Mul ti ple Fixed Point Transects in Parrot Moni
betweerthe years 2012020. In particulagrwe wantto highlight how this methodology

reduce the error of counting birds twice and remsdeiplicates to arrive at the MNDI

(Minimum Number of Distinct Individuals) Wiaitially used this technique to see how many
yellow-naped amazons, roughly, might be onigfend, 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 offaets of their homeange. The highés
concentrations of parrots were in the Pefia;dhes,we began nest monitoring efforts there in
2015. In 2018we counted fourteen different multiple point fixed transedtrsperse@cross

the island. We found an MNDI of 1869 yellavapedamazons, 783 reldred amazons, 2828
Pacific parakeets, 597 orangkinned parakeets, and 27 oraffigeted parakeet$Vith this
information we decided to increase our conservation activities in foulgmlrareas that had the
highest numbers of parroté/e then repeated the 2018 counts in these four principal areas in
2019 and 2020. Our four main areesrethe communities Merida, Playa de Santa Domiingo
the Refugio de Vida Silvestre Pefia IncRaia),Palma (La Palma) and Totoco (BadgFinca
Magdalena). During our last regular count in July 2020found 1028 yellownaped amazons,
821 redlored amazons, 35 unknown amazons, 1268 Pacific parakeets, 142-cinanggsl
parakeets and 11 oranffented parakeets.

In these four areas we concetdraur conservation activities of nest monitoring and protection,
education and awarenasampaignscapacity building, and livelihood support; all effoare

aimed at reducingoaching andprotect irdividual birds as well as theverallpopulatiors. Our

hopes are that this population data will help confirm the success of our conservation efforts, or
the reverse, so that we cadjustconservatiorstrategis as needed. Also, by concentratomy
understanding thiecal parrotspecie, which are the prime touriglandattractions we advance

the possibility of a longerm sustainable conservation effort supported by ecotourism income.

Before theeconomicrecessiorof 2018 and the recent Covi® pandemideginnng in 2020,
Ometepe was a primary destination for international toufi$tis madet a great place to
generate income to support local conservationists and their effergll aspread tk word
around the world about the status of parantd 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 neceshgpothesis
based research, and for that we neede 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 tasguss further projects.



How to Use this Casestudy

This Case Study is meant as a supplement to
Mo n i t & ©thenrgethods exist for counting parrots which may serve a particular

conservation neeoetter! This data was all derivedsingthe methodtmgy in the Guideit

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

discerning important conservation areas and involaimdtraininglocals This method also

provides basic information about tparrots, which is presented here as descriptatessts

meant as a snapshot of the parrot populations on Ometepe Island overygeseyeariod. This

data does not have the robustness toenaetly hypothesidriven conclusions because the data

did not arrive fronrepeateaounts so as to increase precision. We did learn a great deal about

the parrotshowever, and feel that this data providdmsic understanding of the variety of

speies on this island. The data also guided us inwhatwed 6t know and what w
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 Studyshl®a@s the evolution of the
methodology and how it expardiever 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 conductedresearchand the parrots thegrecommitted 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 otheprgagsto

population dataand we suggest these refere i your review'®> As there was abundant

data, the raw data amdlditionaltables are located in the appendices gro@eedrding to

year. Itis possible that this data could satreer research projects, and if you use this data,

pleasecite 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
sectioncoverst r ends over the seven yeigetysshatimnd al t hou
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 possilf you find any discrepancies or have any suggestiomow to
handle or interpret the data, please contact the main authof@®oneearthconservation.org

Currently we only have this in ot@nguage, but hope to translate it into Spanish in theeut

For printing, the colecoded 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 theyeade

not to color, but to a design (see Figure 2Qlakan example)For more information on this:
https://support.microsoft.commeaus/office/formatelementsof-a-chartb6c787d5f90a41d2
a901-9d3ed9f0dbf0
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Each graph also usedbbreviationgor each specied.he 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 Redlored Amazon Amazona autumnalis
PV Perico verde Pacific parakeet Psittacara strenuus
BN Barba naranja Orangechinned Brotogeris jugalaris
parakeet
CP Cabeza pardo Orangefronted Eupsittula canicularis
parakeet
WFA Frente blanco White-fronted Amazon | Amazona albifrons
UNA Loro desconicido Unknown amazon
parrot
UNP Perico desconicido Unknown parakeet




Introduction and History

Ometepe Island is located in Lake Colcibolca (Nicaragdmgh is the largest fresh wa body

in Central America. It ispproximatelyninekm from the mainlandt is comprised of two

volcanoes, Maderas and Concépgijaned bya wetland isthmus. The island encompasses a
dramatic range of altitude, topography, and climate within its gudérs kilometer area. In

recognition of its ecological value the island was awarded UNESCO Biosphere Reserve status in
2010.

The mainland ha®w numbers of yellownaped amazons whose populations have decreased
remarkably in the last decadfePreliminay researcltonducted byrauna and Flora International
(with special thanks to Salvadora Morales and Norlan Morales for initiating this effort!) showed
that in one location on Ometepgdlaya de Santa Domingehich includeghe Refugio de Vida
Silvestie Pefa Incultahere were ginificant numbers of birds coming into roo$twas ecstatic

on my first trip there to see that this one roost area had over 300 yel (ol amazons

something | had personally not sdendecadesTo get a betteundersandng of this

population we heldonsitetraining forsix countersn order toestimate th@umber ofbirds

there in 2014We then took our team &ix other areas where the local epgdes had seen birds
(the eceguides were also coungdr We did two years of couin April and Novemben 2014

and 2015 nitially, morning counts were dora some places, and evening counts at others, but
by the end of 2016oth morning and eveningere done aboth locationsWe also counted

all the parrot specieand 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. Regamieksind hat the

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

We i mmedi ately began nest monitoring and prot
poaching on this islanave were lateable to confirmthis. We di dnét untsaswei nue t
had limited resourcesvhich we decidedvere better spent on protecting the nests and learning

about the poaching rate. Our fitatgetedconservation area was where we had counted the most

birds, Pefia, and weegan nest monitoring in Decéer of 2016.

During 20162018 we continued to protect nests at Pediad in 2018we added Merida. During
this wholetime, we continued yearly spot countstlaese two sites. Them 2019 we addedhe
area thaincludesBalgue Totocq and Fincavlagdalenaand Palma to oumestprotectingsites.
Community meetings, education, and awaremasssng activities also occurred at these sites.
These four sites represent the largest concentratigreloiv-ngpedamazongurrentlyon the
island.existence Results of nest monitoring and protection for these sites will be published
in a later pper(Island of Hope: The Parrots and Their Conservation on Ometepe Island).

Due to the econoim recessioras a result ofivil unrest in 2018, we received a donation to help
employ the young tour guides outside of the nesting se##edecided to conduct an island
wide count with fourteen different transects, all counted in the evening and thighmonth of
Julywhen 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, | workedgtakingly with the leder online to remove



duplicates within the transects and between transects, and we were able to document an MNDI of
1869 yellownaped amazons on the islaitis was areven more amazing number thaur
previous MNDI.

During allof our counts we hadgced 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 the
transect areas, scewvere 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 parestsiicated by théMINDI of each transect

To gain clarity on how much movement might exist betwagiffarent transects or with the same
transect on different daywe countedur fourtransectsnore than once during the same week

and all at the saentimethe following Jly (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 readtilt confident with

our estimation of roughly 2000 yellemaped amazons on the island and decided to put our
resources into nest protecting and monitgradyucationand awareness .

Knowing that we needed to continue regular yearly caionévaluate the successour

activities, our strategy then became counting each of the four transects in every year in July as a
baselineThiswould give us an idea of the percentage of young birds in the flock. This yearly
survey was also a meansitwolve and train morécal people We wondered though if our

plan to count each area once per year woeNgal accurate enough information to assess trends
and conservation measures

Attempting to begin t@answer this question we strove to couatteof the four sites three times

on consecutive dayte assess quickly the variability between successive days of ¢oulty of

2020 Though we needed our resources to protect nests, we also wanted to supply stipends for as
many people as we couldighg the continued tourist slump now caused by the COGMD
pandemic.As before we supported more than 16 people to do these countsgdaioncontinue
reinforcing commitment from as many people as possible andngffgipends irthis harsh

ecoromic environment.

There are still many unanswered questions as we begin 2021, and thanks again to old and new
donors, we have a plan to calddia twice a month for all twelve months that will help us
understand ever more this technology and these garpatiations.

Even still, hese seven years of counting parrots has enabled us to target the primary conservation
sites to emphasize educatiand awareness programas well as nest monitoring and protection

We havegainedan understanding of the@ogy and behavior of the parrot species, and

established a baseliner observed trends and counting methodologies.Ud&d reseath set a

standard formvolving localsin the conservation of theimcal species, contributing to local

cgpacity, direcing economic incomeand opening ufuture possibilities for ecotourisnthose

involved are responded with uncommon efforgamizing themselves into Biometepe, a

cooperative seeking to develop agriculture, science, conservation, anglyeoolgsm.
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Methodology
The methodology for these counts followed tha
in Parrot Monitoring 0  wfewdiiferences between some of the years as we perfected our
understanding of the techniques and taga

Variability in counters

All parrot species were counted starting in 2015, but before then we only countethittsa
parrots. As the years went by, the counters improved their ability to identify parrots correctly.
For instane, in the first few years it was harder to tell the difference between the two large
amazons, the yellowwaped amazgrand the redored anazon We thushad higher numbers of
Aunknown amaz on s-2017i(Sed\ppéndixl jorespeciass ndn@idtdre).

We also hadrarious numbers afountersat eaclsite; they varied imbility to quickly, and at a
distanceidentify parrots at each site. We always tried to have at least one trained person per

point and twoothers but in the earlieyearsof 20142017 we frequently only had one person

per point. In 2018we had one to four peapper point. INn2019%ve wusual ly coul dnot
than one at each site, although sometimesadmore. In 2020we consistently had 2 people

per site.

From20142018 we always did a preliminary couall together so we could standardizel ae-
familiarize ourselves with the counting methodology before undertaking the official counts. In
2018 we recruited many new counters, who gvegamed up with the experienced counters to
learnfrom them They held a training workshop before thomal counts. In 2019we had a 4

day training and on the first night of counise teamed up the newer counters with seasoned
counters for traiing. In 202Qthere was only a brief meeting tofamiliarize everyone wittthe
counting methodolgy as nearly everyone was a returning counter.

Variability in time ofday and yeacounting

Counts in 2014017 were conductetliringvarious imes of the year as we were learning about
the species and the area. In 204d counted birds in Adrand May,which correspondd

with the peak fledgling time for the yellemaped amazon, and then again in November. In April
2014 we mounted some transects in the morning and some in the afternoon for no other reason
than having limited tira and resourceshile wantingto get in as many different transects in one
day. In November 2014ve counted each of the seven sites Iltiotles n theevening,

consecutively. We were attempting to determine what the difference was so we couldrstreaml
when we counted in the future, as counting in the morning involves more resources and time to
place people before daylight. We also wanted tondest times of day might be the best for
estimating the MNDI. In 201 %ve countedeventransects in Aptj bothin themorning and
afternoon at each site. During this time and until 20&8ous counts were conducted at the
largest roost areas. Vdeught to standardize the counting to reflect what we assumed to be the
time when we would observe the greatest number of family grtupsmew hen t hat year
amazon chicks are still flyqwwith their parents. We choose July as most birds fledgedyy m

11



May of each year, except in Pefia where chicks fledge in DecE&aineary of each year. The

second week of July became our standard time for counting, though there were some staggered
countsthroughout later July and in a few cases until early Augasiwve realized some counts
needed to be repeated because of earlier rain outs.

Variability in number andbcation of pointandtransects

In all caseswe attempted to count at the exaame point as the previous count, and to have the
same numberof points per transect. However, as we were learning the terrain and flight
patterns, we had some variability in numbers of points and exact locations ofjatesn
20142017. By 2018we did not move the points or have different number of ppexcept by

few meters due to foliage or other disturbances in the(aush as construction of a house in
Pefia which moved one point 100 mefeosn the location used the years before).

In 2014and 2015we counted seven different areas (teants). 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 tan additionafourteen transect®i2018. Thereafter we restricted our counts

to our four largesroosting and primary conservation areas due to limited resources.

Initially, andto investigate bird movement pattey the number of points varied per transect

to get abetteridea of the number of parrots in the area. Some countsshadray as seven points
and we never had less than four. By 2048 used a standard four points for each of the primary
roosting and conservation areAter the additions ir2018 we hada total of 60 counting

points, which can be seen atpwith the Escupulis transect that was counted in 2014 and 2015,
for a total of 15countediransects on Ometepe over seven years.

12



FigureMethodologyl: Location of counting points in 15 transects
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Figure Methodologa?2: Location of original Transects 2012015
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Results

For each yeabetweer2014202Q we summarized the data as suthtotal numbers of each
species?) species relative densit8) size and percentages of flock s{lecks are singles/solos,
pairs, 3s, 4s, 5&nd groups of 6 or morg)) percentage of suspected fledglings, &hdow

many birds that could have crossed over from other transects. The tables of the summarized data
are in the Appendices and the figuage foundoeforethe discussion secin for each year.

Prior to 2018we 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. Fos reason, in 2018ve have two di#rent 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 {higway
estimaed the Minimum Number of Distinct Indivighls (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 esea2®142020.

2014 Results

This wasour 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 traxtsstiter a tweo

hour morning or twehour evening aunt, four to fivepoints per location. fe first four locations
were counted 121 April after we held two practice counts together as training. There were
counted at théollowing times of day: Pefia a.m., Merida p.m., Totoco a.m., Pul p.m. The
remainirg 3 locations, Corazol, Tichana, and Epglas were counted in early May mostly in

the afternoon. In 2014ve only counted the reldred and yellownaped amazons, and did not

keep a recordf how many birds were seen at each point in the trand&etalso lumped family
groups together djoth 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 identitgndrecord the results. We remay duplicates between points in the sament

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 countedhe sameseventransects withittle 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 betwedpril and Novembercounts $ thatwe countedeach site twice, in

the morning and irhie afternoornn Novembeyto gain an understanding of when might be the
best time of day to count birds to get the highest MNDI.



April/May

Figure 20141: Total number of amazon parrots counted (N=844) at sisel\pril/May 2014
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Figure 20142: Relative density of amazons counted (N=844) April/May at all sites
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Figure 20143: Percentage of groups in all amazons counted (N=844) April/May 2014 by site
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Figure 20144: Percentage of chicks of tb@mopulation of all amazons (N=76) coudtRy site
April/May 2014
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November 2014

Figure 20145: Total number of amazon parrots counted November 2014 (N=3034) at each site
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Figure 20146: Relative density of amazons counted (N=3034) November 2014
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Figure 20147: Percentage of each group in all amazons counted (N=3034) November 2014 by
site
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Figure 20148: Percentage of chicks (N=224) of total population of all Amazons counted by site
November 2014.
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Figure 20149: Comparisorof time of day ®unting (AM vs PM) for each type Amazon counted
(N=3034) November 2014
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Figure 201410: 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 sanseven transect as the year befareounting 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 sigbitings
varnousspecies. We still included all amazons together when recording group sizes, and began
keeping track of the counts per point in some transects (essentially mekipgidt counts per

transect that could be compared year to year). In one transgoiptas,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 11, and the remaininigur transectsn early May.

Figure 20151: Total number of each species counted April/May 2015 (N=4889) at each site
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Figure 20152: Relative density of each species counted (N=4889) April/May 2015
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Figure 20153: Percentage of each group in all amrezoountd (N=1644) April/May 2015 by
site
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Figure 20153: Comparison of time of day counting (AM vs PM) for each species counted
April/May 2015 (not incluthg site Escupulis because only did a partial AM count)
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Various Count20162017

In 2016 we did partial counts 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 countedhreetrarsects in early Decembef 2017 Merida, Pefia, and Tierra Blanco.
We hadtwo to thregpeople per point during the Merida and Pefia counts as we were hosting
ecotourists. Tierra Blanco just had one person per point. Each transéotihaaints, the same
that we used in 2018020. All these counts were in the afternoon from Novembér 29
December 5 2017.
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Figure 20171: Total number of each species counted (N=1159) December 2017 at each site
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Figure 20172: Percentage of each group in all amazons teaufN=668)) Decembei027 by
site
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Discussion 20142017 Results

The methodology for counting in this particular terrain was being investigated throughout these
years, #ong with trainingvarious counters. By the end of 20Wé had settled ckely on the

point trarsect system for Ometepe, leading us to choe8a fr our first concentrated nest
monitoring and protection program for the endangered yeflaped amazom 2015 Our

counts indicated thahis sitehad the highest population thfis speciesindthey werelikely

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 Pefia forest
patch existed, was a center fasitors, making thisn attractive conservation area to preserve

the parrotsvhile raisng awareness and possible fufjdls forlocals
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We will discuss in greater detail the results of these years as they intersect with thefresults
20182020, especiagllin 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 coumiead outluringamo nt h gisis t i me
challenging to draw any accurate conclusions. Furthermore, distinguishing betwémeded

and yellownaped amazons was at its worse level of competency, with 152 out of 844 amazons
not identified awitherredlored or yellownapedamazonsWe didnot 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 Maadcano side: Tichina,

Pefa, Totocoand Merida. Pefia, 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 loc&tetier away along a dirt road, weddiot

choose it as a conservation site. Our lowest numbers were in Corazol, Esquipulas, and Pul, with
Pul and Esquipulas on ti@oncepciorvolcano. The lower numbers in Corazol could be because

it is close to a majoroost area of Totoco and Magdalearamost birds go thereand also

because it is furthest from the more forested slopes of Madera and centered in an agricultural
area close to the lake.

Pefia had been casually counted in previous years, but we didonetknt hat it wasnot
sight of hgher amazon concentrations. We discovered that the Merida community, centered in

an old mango plantation, watsoa large roost site. We also leadthat amazons mostly moved

up and down the volcano during thauats, instead of moving horizontally bther transect

areas.

April and May are times of fledging for most areas of the isfanglellow-naped amazan ;
fledglingsare thusstill not moving much with their parents. We would expect thekchi

percentage to be low during thisuet and it was, ranging from 4.422.4%, the highest being in

Pul (Figure 20141). We cannot explain the high percentage of chicks there at Pul. Chick number
is determined by assuming that groups of three, fours,iaesldre family groups, with two

parens and the rest being their young.

In Novemberwe often see the largest numbers of yelltaped amazons coming into roost
areas in othegpars of their natural rangerheiryoung are flying adequately ltgen andhe

parents have not yeg¢turned to staying the night at their nest siseswe tend to see the highest
numbers at roost sites OctolidlovemberWe did see higher numbers in all transect counts in
November either in the morning or afternooxgept for one morning count in Eaqulas which
was similar to April counts (Figure 208). In April of 2015 we saw again a decreased number
of amazon parrots (Figure 202%. We will say more about these changes in the trend section

The Pefa transeencompassegllow-naped amazorthat breed earlier than in other parts of
the islandwith a breeding season from late September through early Jawgwould then
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expectNovember counts show breeding status group distribution, and thissugsortedby

an incrased 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 chickthisall indicaedthat pairs have seped from their fledglings of the

year before and are in the nesting season (Figuresi2D120148). Overall, in all seven
transectswe saw a similar pattern, perhaps because palevemberare still moving away

from their increasingly independtechicks 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 latérhen in April 2015 it dropped to 5.1%ndicating an
improe ment i n count er ¢$Fyurasd0da, 20146)20182).i on abi |l ity

We repeated counts in the morning and evening and found similar numbers and distributions of
amazon species and group size overall (Figure-8)1dlthougtthe evening counts in

November of 2014 yielded more birds (we were only counting Amazor)ril 2015 there
wereagainmore yellownaped amazons in the afternpbat this balanced odihe total numbers

of parrots counted due to fewead¥fic parakeet andred-lored amazorounts in the afternoon
(Figure 20153). We also counted in the morning and afternoon in April of 2015 and found
similarities although there were fewer parakeets andwoegld amazons in the afternoon then in

the morningwith thereverse for yellownaped amazons. Seeing no clear trends between morning
and evening counts except for more numerous yetlaped amazons during the evening counts,
we decided to only count in the evenings in the future as a means to consewea® 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 betweedifferent times of day .

In April 2015, for the first time we counted all possible parrot spedids found higher
numbers of parakeets, with the Pacific parakeet accounting for 54% of all indivduated
Numbers of gllow-naped anmzons, orangehinned parakeets, and rkated amazonwsere
lower thanthe more abundant Pacific parakeets

We saw more retbred amazons in April of 2015 than in April of 20i4th 26 for one count

per transect in April 2014 and 84 for two ot&iper transect in 2015. Admittedly with such
scant data we cannot infer that the number odoestl amazons are increasing, but we speculate
that the decreasing numbers of unknown amazon might in factlisative ofpositive
identificationasred-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 startiaghest monitoring and protection program, along with
educational actities. We also experimented with various ways to count the transects, by placing
points & different locations and bigrtherdescribingthe mango roost area at Merjaéich

di dndt s e e m-napedamdwans rauchywath themeighboringtraceas of Totoco and
Pefa.

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 Pefia and Merida.
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Numbers of yellownaped amazanfor Merida were the lowest in April of 2015 (120 and 160 for
two counts) but otherwiséhere were consistently around 200 yeHoaped amazons roosting in
Merida. In Pefia, the yellowaped amazons were the highest in April of 2015 and December of
2017in 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 transecirohady 10

andAugust 10 2018 (Fige 20189). Transects were selected based on local knowledge of

parrot presence and flight patterns, and by investigating possible pasehpe basedfo
terrain and foliage characteristics. We did plate transects higher up tire volcanicslopes
due to the difficulty and time needed to place peapk have them return after daReevious

counts have shown that most roog¢siare not at higher altitudes because we can see them
flying up and down the slopes. Wkely missedsome bids, especially depending on the time of

yeart he Trends section suggests birds do
roostingall year round.

moyv e

Di fferences f r omcludedihceasingtle aumbes of tanseaistfream 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 apdcific group size information can be found in the
Trend section. Birds were categorized as being a single bia),(81 a pair, in a family group

(3s, 4s, 5s), and in | arger groupxs cauldbeai x or
pair with four chicks, but as four chicks is rare in the amazon species, we excluded groups of six

from our family group designatiofalthough in 2019 we did have two nests of yelloaped
amazons that successfully fledged four chicke each in Blgue/Totoco and Merida).

Figure 20181: 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 20182: Location of unknown amazons (15) and parakeefs #b8 orangdronted
parakeets (27) July 2018
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Figure 20183: Relative density of each species counted (N=7511) July 2018
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Figure 20184: Percentage of each group in four species counted, not including 30 unknowns and
27 orangechinned parakeets @Y454) July 2018
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Figure 20185: Percentage of yellowaped amazon chicks (N=179) at 14 sites July 2018
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Figure 20186: Number of chicks (N=179) compared to total number of all yeltaped
amazons counted (N=1971) at 14 sites
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Figure20187: Percentage of chicks compared to total number of all yallmped amazons
counted (N=1971) at 14 sites
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Removing Duplicates

We kept track of how many parrots came and went from any particular transect, so as to
determine roughly how mangdividuals might be shared with other transects. The orange
chinned and orangkeonted parakeets in this area generally fly low (at dowdree canopy

height of approximately 25 meters) and did not appear to be moving outside of their particular
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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-80 meters) ampared to some areas where this species flies
very high (100 meters and above) wheneringgreater distances. The amazons on Ometepe
generallyfly more up and down the volcanasaying within one transect instead of crossing

from one transect tanother. The major exception to this is the area of Pefia which is in the
isthmus between the two volcanoes. Here we discovered there is a large roost site of Pacific
parakeets (Figure 204®) where parakeets come into this area from other transects.imatest

the total number of Pacific parakeat®e counted how many parakeets left each of the nearby
transects to roost in the Pefia roost site, and then subtracted that from the total number of Pacific
parakeets on Ometepe (Table 2@)8We found that alihe parakeets (1238) from Pul, Los

Ramos, and Merida went to roost in Pefaarrive at a rough MNDIve 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 araas 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 parakes&tbere they often fly in groupsouldinclude

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

Table 20186: Removing probable Pacific parakeet duplicates from sites that share tthem wi
other transect sites, thus we arrive at the Minimum Number of Distinct Individuals (MNDI)

PV Duplicates | PV MNDI Location Island
Pefia 2106 2106 IsthmusConcepcion
Pul 223 Went to Pefia | Near
to Roost IsthmusConcepcién
SanMarcos 51 51 Concepcion
Tierra Blanca 38 38 Concepcion
Los Angeles 98 98 Concepcion
San Jose 174 174 Concepcion
Los Ramos 737 Went to Pefia | Near
to Roost IsthmusConcepcion
Merida 278 Went to Pefa | Merida
to Roost
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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Figure20188: Comparison of total numbers of Pacifiarpkeets (4066) to the Minimum
Number of Distinct Individuals (MNDI) (N=2828
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Removing possible duplicates for the amazons was relatively straight forward between transects
and within transects, except in the Refieavhereflight patternsareirregular. We have

determined that this is because there is a different breeding season in the Pefia forest patch than
in other parts of the island, making it both a nesting and roosting area with different group size
distributiors. The Pefa area also ha®tmost areas for yellowaped amazonand the birds do

a lot of flying back and forth between these two areas during the evening, making it hard to
remove duplicates. Frequently | have said thaill my experiacethis is the hardest roost area

to caunt as well as the most difficult to understand. By 20&0had figured most of this out

though removing duplicates within the transects will always be a challenge if only foug p@nt
used. In 2019we praticed counting this area with eight pts and this helped us determine

more accurately what was going on in this area. ldgailyould be optimum to count the Pefia

area with eight points every timeowever limited resources of placing and pagithat many

people is a challenge andwave elected to not use this many points on a regular basis.

For the entire fourteen transects, we repeated this same procassifons that we used for the
Pacific parakeets (Tables 208 Compared to the Pific parakeetswe had very few birds

entering a transect from other transects. As the birds fly rather energetically in the Pefa roost
area, we did a special count with placing points in different locations a few weeks later in August
of 2018 to estimat double counting. We found that up ®ifidividuals could be counted twice

due to the exuberant activity of birds coming and going between roostwdiiel are
approximatelyonekilometer apartBye x t r apol ati ng f r onmer,wewereday o s
trying to see if we were ithe same order of magnitude sateing how much sharing and

movement there is within this area. The final MNDI for yeHoaped amazons was 1869 for this
period of counting. We arrived at this number by removgg@3 duplicates within Pefia and 39
othas that moved between other transects on the island (Tabler2018
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Table 20187: Removing probable yellowwaped and retbred duplicates from sites that share

them with other transect sites, thus arriving atMiNDI (duplicates of FR within sites had

already been removed when tallying the transect count)

NA with # # Duplicates FR with # Duplicates

Duplicate | Duplicates | that come from | Duplicates | that come from

S within site another site another site
Pefia 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 1971 63 39 820 37
Duplicates
Total MNDI 1869 783

Discussion of 2018 Results

We usedthe 2018 results to get a general idea of how manypawere on Ometepe and where
the largest concentrations were located so we ahddse whicltonservation sitegpon which
to concentrateFor that aim, we used MNDI based on only one eveningtdmcausehe

evening timas usually the easiestmo u n t .
in the eveningthe birds do less moving around (again except in the Pefia area) and head directly

Previ

ous

year so

counts

from foraging to roost areashis redu@dthe chance of counting duplicates in the engras

compared to the morning where there can be greater movement, especially of the smaller parrots.
As each transect was only counted gmee do not know for sure if there mighéave beem

sudden shift of birds coming into one roost area in sucoeskiys. Seeing suddenmajor shift

of birdsfrom one day to the next had not been experiéngeto 2018b u t

we di

dnot

at this until 2019 and 2020 where we did adewshifts of birds between neighboring transects
on thesame day. The use of MNDI for each single transect is a good number for identifying
locations for further study and consation activities By using MNDIto summarize the entire
mo rcduttingst is difficult to speculate on aaccurate total number of parrots.
Even still, the numbers of amazon parrots are quite high compared to other areasain Centr

islandfrom a

America, though we suspect they might be comparable to other islands wherenggiesy

amazons appear.
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Our goal was not to gmindefinitely what the relative density and group size distribution might
be given as we only counted one njdgtawe\er, given that we did fourteen transects on the

island we can say something about the population as a whole. We counted 5 spe@dsasaa

small number of unknown amazon species (15), and unknown parakeet species (15), for a total
of 7511 individuals1971 yellownaped amazons, 820 rexted amazons, 4066 Pacific

parakeets, 597 oranghinned parakeets, and 27 oraffigmted parakets.

The five species we observed in 2018 weresnoprisng for this areaalthough eBird (Figure
201810) suggest more specidss/e onthe island, including the whittonted amazonAmazona
albifrons), of which a few were seen by our teanamother year. Also noted in eBird is the
white-crowned parrotFionus seniliy the brownhooded parrotRyrilia haematoti¥, and the
crimsonfronted parakeetRsittacara finshchi The last three we have never seen on any of our
counts, although we obsed a crimsosironted parakeet in Merida durira§18 nest

observations and not during a count (see Photograph 1). In #i&rd is one observer who saw
a brownhooded parrdfand one sighting of a green parakétittacara holochlorug.!’” We

did have a total of 30 birds that could not be identifigslamazons and 15 parakeets, which is
4% of all birds counted.

Breaking dowrpbservations oparrots seeatvolcana, we see that the average number of
parrots of each species is lower itesion theConcepciérvolcano than on the Merida volcano,
with the exception of Pacific parakeets which are more numeroGsieepciérand in the
isthmus area of Pefa (Figure 268,8Table 2018). Anecdotallywe have assumed this is
because Merida hasore tree coverage, is less populated, and is more difficult to aad#ss,
mostly a dirt road asompared to the pavedad inConcepcionit alsodoes not have a ferry
landingreceivingtraffic from the mainland.

We looked at the results toesthe distribution of group size for each of the species (Figure 2018
4, Table 201&). For the yellownaped amazqrthe overall percentage of pairs with young was
18.2% (120/658), similar to the 15% found as a mean per site of yeiped amazons in en
study*! and 17% in anothérPairs with young corresponds to our categories of family groups
(birds flying in groupof 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 amdiividually, 8.8% of the yellownaped amazon flock was
composed of yellowmaped amazon chicks3.65) with a range d.1%-14.8%, and 10.6%t+

6.8) with a range of-20% for redloreds (Table 2018). This roost site in Costa Rica had
12.5% young, highethan what we found for yellomaped amazons. Some of the young of the
redlored amazons might also be in the largeugss of six or more, arfdom  observation, it
seems that relbred amazons move in larger groups as compared to the more paiedri
yellow-naped amazons. Hence, we might be undercountinipred amazon chicks. It is our
general sense on Omeee, and in other areas where we have counted birds (La Moskitia,
Honduras)that redlored amazons fly in larger groups than yeloaped amazons, meaning that
their behavior (flight and foragindgpunchegamily groupstogether inargerunits. Y ellow-naped
amazons are more highly prized in the illegal wildlife traderaag notproduce enough young
to be grouping witlother fanily groupsor otherjuveniles after dispersing from their nuclear
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family unit. We have yet to count one site evergnth to see exactly when is the peak time of
fledglings flying with their pareniso we may not be recording the maximum amount ahgo

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

June and July. Oetepe might be different, however, especially in the Pefia area, where the peak
flying time of chicks with parents would be several momtadier due to the earlier breeding
season. We did not emphasize family size in the smaller sjzmsse accordng to what is

known about their flying patterns, families mix readily into larger flocksiwduld be difficult

to determine the peeatage of young in a count.

There was a difference in flock size distribution between the different sitele$ 20184, 5 and
Figures 2018, 7).Highernumbers of chicks increased as a function of total bird count in
yellow-naped amazons, bsit did the percentage, suggesting graatemumbers of roost areas

had a | arger per ce ndwavgydhisasfbutd mighthave som&ttenghdon 6t Kk
with parentgreferringto bring their chicks to larger roosting areas for saéatyabundance of

food. This trendhowever had two outliers, Pefia and Palma, both of which should have had
higher percentage and number of chicks given their greater overall population numbers. We
speculate that this is because of the higioaichingratesin Palmawhich we documented in

later yearsthere appears to Basy access for poaching iaifg and in 2019a higher failure

rate of nests. In these two argli®re might be fewer chicks becauseatdwer reproductive
outputspecificto these sites. Another explanation for a lower percentage of chicks in Pefa is that
the isthmus area has a different breeding season with most chicks fledging in December and
January, four months earlier than the other siths mears that to cafure the greatest number

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

count in April 2014 and 2015, but the Pefia area did not show any consistent patterns of having a
higher percentage of fargigroups than ottr areas, perhaps becao$¢éhe 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 ragseésment. 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 fsttransect and the second night when you count. Generally, we have

observed that the amazotise orangechinned and orangdronted parakeets do not move much

bet ween transects during one afternoewayds coun
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 riépBatgardless, we wanted to see what

the MNDI might be for the entire island, and so we used thieadelogy. 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. Normalien using this method to

obtain an MNDI combimg mutiple t r ansects, we try to do all t
assuming that the food availability, daylength, and climate would not have claggiidantly.

These are some tie presumedactorsthat cause a shift ibird foraging and roding patterns.

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

discover these, we westill able to get the MNDI for the reldred and yellownaped amazons,
and the Pacific parakeets. The other two smphbekeets did not seem to move between
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transects and henale 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 longen this case, they were coming in from other transects from the
agriculturallyrich area othevolcanoConcepciorto roost in the Pefia area.
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Figure 20189: Location of 14 transects counted in 2018. (Blue circle is vol€amzepcidénblack circle $ volcano Maderas, and red
triangle is the isthmus between the two)




