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Sea turtles constitute a threatened group of fauna, thus to know caveats in their 

knowledge it is crucial to lead research efforts. The present study aims to analyse the 

scientific literature published on marine turtles in Cabo Verde by means of a biblio-

graphic analysis. We analysed the temporal and geographical variation in the publica-

tions, the number of authors and nationalities involved, and the extent of study of differ-

ent research topics by species. The number of publications grew through the analysed 

time period (1979-2020), as well as the number of authors. The countries with the highest 

number of publications were Spain followed by Cabo Verde. Research areas of greater 

investigation effort were “Breeding and reproductive success”, followed by 

“Conservation and management” and “Population dynamics”. However, there were 

differences between species and islands. Most of the studies were conducted at Boa 

Vista, followed by Sal and Maio Islands. The most studied species was Caretta caretta. 

This analysis contributes to understand trends and caveats in sea turtle knowledge that 

could help guide future research lines in areas of particular concern. 
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research trend. 

Most sea turtles are endangered, since 

six of the seven existing species are con-

sidered as threatened by the IUCN Red List 

of Threatened Species (IUCN, 2021): hawks-

bill turtles (Eretmochelys imbricata) and 

Kempʹs Ridley turtle (Lepidochelys kempii) 

are categorised as Critical Endangered; 

Green turtle (Chelonia mydas) is under the 

Endangered category and; olive ridley 

(Lepidochelys olivacea), leatherback 

(Dermochelys coriacea) and loggerhead tur-

tle (Caretta caretta ) are classified as Vulner-

able. Among the numerous threats that are 

causing a decrease in sea turtle popula-

tions are fisheries (Lewison et al., 2004; 

Fiedler et al., 2012), infections by patho-

gens (Sarmiento-Ramirez et al., 2014; 

Gleason et al., 2020), climate change 

(Fuentes & Cinner, 2010), marine debris 

(Carr, 1987), egg and meat consumption 

(Veríssimo et al., 2020), and/or the degra-

dation and loss of habitat (Lutcavage et 
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al., 1996). In addition, sea turtles are mi-

gratory and long-lived animals that utilize 

separately breeding and feeding zones, 

expanding over large distribution areas 

(Musick & Limpus, 1997). They are found 

in all the oceans, except in polar regions 

(Wallace et al., 2010). Sea turtles have na-

tal philopatry to particular nesting beaches 

(Bowen et al., 1992) and develop their com-

plex life history patterns among terrestrial, 

neritic and oceanic habitats (Bolten, 2003).  

Due to the biological features and often 

logistically unfeasible sampling of this 

group (Wibbels et al., 2003), the implemen-

tation and integration of multiple methods 

and disciplines constitute a suitable ap-

proach to obtain valuable information 

(Godley et al., 2010).  There has been a sig-

nificant increase in research of these ma-

rine vertebrates in the last few decades 

(Hamann et al., 2010). However, although 

sea turtles are a relative well-researched 

group compared to others marine animals, 

there is still a shortness of key data on 

scopes related to turtle management and 

their evaluation (Bjorndal, 1999; Amo-

rocho, 2002). A really suitable discipline 

to assess this lack of information is bibli-

ometry.  

Bibliometric analyses allow us to study 

the evolution of scientific literature pub-

lished over time (Hood & Wilson, 2001; 

Powell et al., 2010). Furthermore, these 

studies play a key role for taxonomic 

groups that have been long studied, since 

it offers an updated insight different from 

that provided by traditional bibliographic 

reviews (Menéndez-Blázquez, 2020). Bibli-

ometric analyses focused on sea turtles 

research are really scarce and relegated to 

global scale (Rocha, 2016) or to a specific 

subject area such as plastic ingestion by 

marine turtles (Nelms et al., 2016). Consid-

ering the threats and life history patterns 

of sea turtles, it is challenging to assess 

specific hazards that affect their biology. 

For this reason, the management and con-

servation actions in circumglobally marine 

fauna like sea turtles are applied at specific 

populations in a local or regional scale 

(Donlan et al., 2010) pointing out the im-

portance of focusing bibliometric analysis 

on a particular area. 

Despite their large distribution, sea 

turtles tend to concentrate at important 

nesting and feeding areas such as the Cabo 

Verde Archipelago. Cabo Verde holds the 

third largest loggerhead turtle (Caretta 

caretta ) nesting population at global scale, 

after Florida and Oman (Marco et al., 

2012). In addition, the waters around Cabo 

Verde provide foraging grounds for juve-

niles of green (Chelonia mydas) and hawks-

bill turtles (Eretmochelys imbricata) 

(MonzÓn-ArgÜello et al., 2010a, 2010b; 

Camacho et al., 2014). Olive ridley 

(Lepidochelys olivacea) and leatherback 

(Dermochelys coriacea) turtles have also 

been observed around Cabo Verde 

(Marco et al., 2011; Varo-Cruz et al., 2011).  

Previous bibliometric analyses on sea 

turtles did not focus on particular areas or 

regions (Nelms et al., 2016; Rocha, 2016). 

The importance of Cabo Verde loggerhead 

turtle population relies on their strongly 

isolation from other rookeries, being con-

sidered as an independent Regional Man-

agement Unit (RMU) (Wallace et al., 

2010). At conservation level, it is one of the 

11 most endangered marine turtle RMU 

(Wallace et al., 2011), and the only endan-

gered loggerhead turtle RMU in the Atlan-
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tic, according to IUCN (Casale & Marco, 

2015).  

Our main objective was to assess the 

historical trend of research on the sea tur-

tles at Cabo Verde and to identify 

knowledge gaps. This is the first attempt 

to establish an appropriate reference base-

line that will allow to pinpoint weaknesses 

in knowledge and to guide future research 

efforts. 

Materials and Methods 

We conducted a bibliometric analysis 

of sea turtle literature from Cabo Verde, 

following the methodology described by 

Menéndez-Blázquez (2020) to develop a 

bibliometric analysis focused in a specific 

taxonomic group. Scientific literature was 

searched for all available time range (from 

1987 to 2020) in the main world coverage 

databases: Web of Science (all database), 

Scopus, Plos One, PubMed and BioOne. 

We also used Google Scholar as a non-

indexed database to further identify non-

indexed documents such as PhD disserta-

tions, Master’s and Degree’s theses, con-

ference papers and other publications (e.g., 

reports). For publication selection process, 

identification, screening, suitability and its 

inclusion in the final analysis, we applied 

different-phases information flow of a sys-

tematic review described as the PRISMA 

criterion (Page et al., 2021). We used the 

following key words and search formula 

in each database: “Sea turtle*” AND “Cape 

Verde” OR “Cabo Verde”. All publications 

found were screened and their suitability 

for analysis was verified before they were 

classified as “Valid publications”. A publi-

cation was considered as “valid” if it in-

Figure 1: Cabo Verde Archipelago, location and division of the study area.  
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cluded sea turtles exclusively or accompa-

nied by other species, and if it was totally 

or partially conducted at Cabo Verde. In 

addition, all references cited in each publi-

cation were reviewed in order to identify 

new publications that had not appeared in 

the first search. Due to the low number of 

publications found, the utilization of a 

sample-size calculator was not necessary 

to determine a representative subsample 

with a high level of confidence as in mod-

ern reviews (Roulier et al., 2020). The re-

sults of bibliographic search allow to ex-

plore the potential search-success 

(Numbers of valid publications / Numbers 

of total publications, shown as percentage) 

of each database. Repeated publications 

that appeared in more than one database 

were only counted once. 

For each selected publication, we ob-

tained the following variables: year of 

publication, number of authors, nationali-

ty of affiliation of each author, study area, 

sea turtle species and research topic. With 

the nationality of the author, we could in-

fer the contribution (in percentage) of each 

nationality in each publication found: 

Number of authors of each nationality / 

Total authors of the study. This variable 

reflects the total contribution and weight 

of each nationality to each publication and 

therefore in the study of sea turtles in 

Cabo Verde. We divided the Cabo Verde 

territory into each of the islands of the ar-

chipelago: “Boa Vista”, “Brava”, “Fogo”, 

“Maio”, “Sal”, “Santa Luzia”, “Santiago”, 

“Santo Antão”, “São Nicolau” and “São 

Vicente” (Fig. 1). We added other territory 

categories, “Ilhéu Secos”,   to include the 

little islands called Ilhéu Secos or Ilheus do 

Rombo (Fig. 1). Finally, we used 

“Captivity” for studies conducted at zoo-

logical or wildlife recovery centres and 

“no specify” for the publications done at 

the Cabo Verde archipelago in which a 

specific region was not specified. 

We defined research topics based on 

Menéndez-Blázquez (2020) except for two 

categories included in Menéndez-

Blázquez (2020) that did not apply to our 

area. We used a total of 14 research catego-

ries: “Behaviour”, “Biochemistry”, 

“Breeding and reproductive successes”, 

“Check-lists and Atlas”, “Conservation 

and wildlife management”, “Evolution 

and systematic”, “Foraging and diet”, 

“Genetics”, “Habitat selection”, 

“Morphology and biometric”, “Parasites 

and diseases”, “Physiology and histolo-

gy”, “Pollution” and “Population dynam-

ics”. We obtained information from the 

sections “Materials and Methods”, 

“Results” and “Discussion” of publica-

tions to classify them into the different 

research-topic categories. 

We used a Shapiro-Wilk’s test to assess 

for Normality due to the historical tem-

poral range found. We used descriptive 

statistics and Spearman correlations (as a 

non-parametric analysis) to evaluate the 

temporal trend of the variables mentioned, 

correlating each of them with the range-

years. A simple linear regression was ap-

plied to analyse the variation in the aver-

age number of authors per publication and 

year over the time. All analyses were per-

formed using the R program (R Develop-

ment Core Team, 2020) through visual edi-

tor R Studio version 3.6.0 (RStudio Team, 

2020). Significant level was set at P < 0.05 

and the results were exposed as a mean ± 

SE. The sum of the values of these cited 
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variables was greater than the number of 

total publications considered in the biblio-

metric analysis because the same study 

can cover more than one species, geo-

graphical area or research topic. 

Results 

We found a total of 3049 publications 

as a result of the bibliographic search in all 

different databases. After applying the 

PRISMA criteria, 168 valid publications 

were obtained, representing a 5.25% of the 

total publications. Web of Science provid-

ed the highest number of valid publica-

tions (55), but it was surpassed in search-

success percentage by Scopus (78.7%). The 

lowest number of valid publications on sea 

turtles and the lowest success percentage 

were found in BioOne, since only three 

valid publications of 262 results were de-

tected (1.15% of search success) (Table 1). 

In addition, we found 43 valid publica-

tions during the review of all references 

cited. A total of 28 valid publications were 

discarded because those appeared in more 

than one database. We found two historic 

publications dating from the fourteenth 

century which were not included in the 

statistical analysis. 

A total of 181 scientific studies have 

Figure 2: Number of publications on sea turtles per year in Cabo Verde between 1987 and 2020. 

Search 

results 

Valid 

publications 

Search  

success (%) 

Web of Science 984 55 5.59 

Scopus 47 37 78.72 

Plos One 85 4 4.71 

PubMed 331 26 7.85 

BioOne 262 3 1.15 

Google Scholar 1340 43 3.21 

Total 3049 168 5.51 

Source Table 1: Number of total 

publications found, valid 

publications and percent-

age of search success in 

each database in the bibli-

ography search of studies 

carried out on sea turtles in 

Cabo Verde.  
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been published about sea turtles in Cabo 

Verde. This supposes a rate of 6.96 ± 6.19 

publications per year (1979-2020), with a 

maximum of 22 publications in 2012 and a 

minimum of 1 publication in 1979, 1987 

and 2002. We identified a growing trend in 

the number of papers over time (Spearman 

correlation, ρ = 0.724; P < 0.001). The first 

modern research was published in 1979 

and there were no other publications until 

1987, representing only a 1.1% of the total 

publications in this period. The last 25 

years (1997-2020) of the study period ac-

counted for 98.9% of published works (179 

works) (Fig. 2). 

Regarding authorship, there was a 

growing trend in the number of authors 

per publication (ρ = 0.643; P < 0.001; Mean 

authors per year = 0.127*year – 250.3; R2 = 

0.25; P = 0.010; Fig. 3a) with 4.61 ± 2.63 au-

thors on average per publication (ranging 

from 12 in the maximum to 1 in the mini-

Figure 3: a) Distribution of average number of authors per publication and year; b) Distribution 

of average number of authors’ nationalities per publication and year. The black line shows the 

linear regression fit and the coloured area represents the 95% confidence interval of the fit line in 

both images.  

Figure 4: Distribution of the different national-

ities of authors in sea turtles research in Cabo 

Verde. The remaining 26 countries correspond 

to: Italy, Brazil, Gabon, Argentina, French 

Guinea, Mexico, Switzerland, Turkey, Reunion 

Islands, Demark, Croatia, Ghana, Guinea, Sen-

egal, Nigeria, Mauritania, Ascension Island, 

Mozambique, Seychelles, Canada, El Salvador, 

Chile, Costa Rica, Colombia, India and Malay-

sia.  
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mum). These belong to universities, re-

search centers or other affiliations from 36 

different nationalities. There was on aver-

age, 1.78 ± 0.94 different nationalities per 

publication with an upward trend in the 

average number of nationalities per publi-

cation over the years (ρ = 0.802; P < 0.001; 

Mean nationalities per year and study = 

0.059*year – 117.7; R2= 0.38; P < 0.001; Fig. 

3b). There was a total of 882 authors. Spain 

(419, 47.5% of the total authors) was the 

leading country authors were affiliated to, 

followed by Cabo Verde (210, 23.8%), 

United States (63, 7.1%) and the United 

Kingdom (61, 6.9%) (Fig. 4). In addition, 

there were authors from 17 more nationali-

ties. Each one of these nationalities contrib-

uted only with one author per nationality 

in the analysed publications, assuming a 

contribution of 0.11% by each one of the 

publications in which they appear. In ref-

erence to the contribution of each national-

ity per study (Number of authors of each 

nationality / Total study authors), we 

found that Spain had the greatest contribu-

tion in number of researchers with 53.7% 

on average per publication, followed by 

Cabo Verde (26.4%), United States (7.5%), 

Portugal (6.3%), United Kingdom (5.1%), 

Germany (3.7%), France (1.3%), Brazil 

(1.2%), and Turkey (1.1 %). The remaining 

27 nationalities contributed less than 1% 

each to the selected studies. 

In relation to the geographical distribu-

tion, most studies were conducted at Boa 

Vista, accounting for 70.7% (128) of publi-

cations, followed by Sal and Maio islands 

which represent 21.0% (38) and 19.3% (35), 

respectively of the total. In contrast, the 

lowest number of scientific literature was 

for Brava, 8.3% (15), Ilhéus Secos, 7.2% (13) 

and publications on captive turtles, 2.2% 

(4) (Fig. 5). The study area was not speci-

fied in 12.15% (22) of the publications. 

In relation to research topics, there 

were differences in the research efforts 

invested in each of the 14 subject areas. 

There was a high number of publications 

focused on “Breeding and reproductive 

successes” (30.4%, 55), followed by 

“Conservation and wildlife manage-

ment” (25.4%, 46) and “Population dynam-

ics” (12.7%, 23). In contrast, 

“Biochemistry” and “Evolution and sys-

tematic” were the topics of lowest occur-

rence (1.7%, 3) (Fig. 6). We detected a 

growing trend across years for all research 

topics (P < 0.05), except for “Evolution and 

Figure 5: Number of total publications by 

delimited study area. 
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systematic”, “Genetics”, “Conservation 

and wildlife management”, “Behaviour” 

and “Habitat selection”. 

As far as the species of study, there was 

a strong bias towards C. caretta with 87.3% 

(158) of studies and it was the only species 

that experienced a positive increase over 

the years (ρ = 0.04; P = 0.04) in the number 

of publications. All other species together 

represented a 49.7% (90) of publications, in 

particular: E. imbricata, 15.5% (28); C. 

mydas, 14.9% (27); D. coriacea, 11.1% (20); 

and L. olivacea, 8.3% (15). The unequal pro-

portions in the number of works for study 

species are evident in the different re-

search topics, with C. caretta boasting the 

highest incidence in all of them (Fig. 6). 

Discussion 

Published studies on sea turtles in 

Cabo Verde have accumulated a total of 

181 publications in all the databases con-

sulted (Web of Science, Scopus, Plos One, 

PubMed, BioOne and Google Scholar). 

There has been a rising number, but not a 

constant trend in the number of published 

studies. Since 2002 onwards there has been 

a growth in the production of publications. 

This increase occurred in the same mo-

ment that Cabo Verde was identified by 

the United Nations Environment Program 

as conservation priority for loggerhead 

Figure 6: Number of total publications by research topic and number of total publications for each 

research topic in main sea turtles species in Cabo Verde. 
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turtles (UNEP, 2002) and that a great num-

ber of organisations (e.g., non-

governmental, research groups and public 

citizen groups) have focused their efforts 

in sea turtle monitoring and conservation 

activities worldwide (Mazaris et al., 2014).  

In recent decades, conservation NGOs 

have generated research studies with the 

aim to protect biodiversity and generate 

scientific bases of management. Likewise, 

the boosting trend in the sea turtle litera-

ture production in Cabo Verde matches 

with the start of NGOs establishment in 

the archipelago. The Cabo Verde Natura 

2000 NGO has collaborated with local in-

stitutions since 1998 to protect the Cabo 

Verde loggerhead population at the high-

nesting density area of the archipelago 

(65% of the nests) (Marco et al., 2012). This 

NGO was instrumental in the elaboration 

and implementation of environmental 

laws and conservation plans for sea turtles 

(Abella, 2013). Moreover, peaks in litera-

ture production between 2008 and 2013, 

coincided with the establishment of camps 

and other organizations such as the Porto 

Ferreira (Cabo Verde Natura 2000) or the 

Turtle Foundation in Boa Vista, both in 

2008. Since 2012, Bios.CV NGO has also 

conducted sea turtle research, conserva-

tion and outreach in the island. Thus, there 

is a link between NGOs settlement and 

scientific output, since NGOs provided 

human and resources for the development 

and implementation of research studies 

over the past 20 years. In addition, a Na-

tional Network for the Conservation of Sea 

Turtles in Cabo Verde – TAOLA was cre-

ated in 2009 to enhance communication 

among the NGOs that worked with sea 

turtles (Marco et al., 2011). In their annual 

meetings, NGOs share information on 

their conservation projects, which could 

have also facilitated the production of sci-

entific documents.  

The protection and need for recovery of 

sea turtle populations at a global level 

have led to an increase in research efforts 

over the last four decades, reflected on the 

amount of peer-reviewed literature 

(Hamann et al., 2010). Comparing the re-

sults of global studies with ours, the grow-

ing tendency of published documents that 

we found coincides with that generated by 

gap analysis in sea turtle research by Ro-

cha (2016), showing a concentration of 

publications after 2003. There is also an 

increasing global tendency in collabora-

tions in sea turtle research (Mazaris et al., 

2018), also reflected on the increasing 

number of authors involved in sea turtle 

studies in Cabo Verde over the years. This 

has probably grown due to the focus of 

authors on a single scientific discipline. 

Therefore, the development of collabora-

tions is a response to the increasing spe-

cialization of professions linked to the 

changes in the institutional incentives for 

publication (McDowell & Melvin, 1983).  

In addition, transferring knowledge 

generated in different geographical sites 

(national, regional, international) can en-

hance effective conservation of sea turtles 

(Hamann et al., 2010). The development of 

international collaborative networks also 

arises because there is a need to adopt new 

methods and techniques in sea turtle re-

search (Godley et al., 2020). Integrating 

authors from different geographic repre-

sentations could also include different 

points of view (Bugoni, 2014) and increase 

productivity (Beaver & Rosen, 1979). Fur-
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thermore, articles with international co-

authorships are more cited than those that 

are less international (Narin et al., 1991; 

Persson et al., 2004). 

We found that almost half of interna-

tional research contributions were from 

Spain because of the settlement of NGOs 

(e.g., Cabo Verde Natura 2000) managed 

by Spanish researchers and their close co-

operation with local people and institu-

tions (e.g., Bios.CV, both managed by both 

Spanish and Cabo Verdean researchers). 

Likewise, Turtle Foundation in Boa Vista 

is led by German and Cabo Verdean mem-

bers and the Cabo Verdean Project Biodi-

versity in Sal Island is managed by Span-

ish and led by British researchers (Queen 

Mary-University of London). These na-

tionalities coincide with those we found 

that had a substantial participation in the 

publications’ analyses. In addition, one of 

the most used approaches in Africa is the 

Community-Based Conservation, where 

international staff is employed in scientific 

projects, with the objective of involving 

Cabo Verdean personnel (Piludu & Co-

zens, 2013).  

Cabo Verde is the second country with 

the highest research participation, alt-

hough the vast majority of conservation 

NGOs of the archipelago are from a do-

mestic level (e.g., Maio Biodiversity Foun-

dation, Biosfera, Lantuna, Vito Project, 

etc). In addition, the National Plan for the 

Conservation of Marine Turtles was ap-

proved in 2010 (Resolution nº 72/2010), 

promoting a cooperative attitude from 

local people and organizations (Marco et 

al., 2011). This analysis of nationalities al-

lows us to conclude that scientific produc-

tion is related to, but not exclusively de-

pendent on, the establishment of NGOs. 

 Boa Vista concentrates the vast majori-

ty (65%) of the nesting activity on the east-

ern side of the island (LÓpez-Jurado et al., 

2007; Marco et al., 2008; 2010; 2012), and 

consequently the highest number of publi-

cations. The lower nesting activity on oth-

er islands such as Sal and Maio explains 

why fewer researches have been carried 

out on these islands research (Cozens, 

2009; Cozens et al., 2009; Lino et al., 2010), 

and points to a correlation between nest-

ing. 

In general, the level of publications per 

island is directly correlated with the nest-

ing activity of loggerhead turtle and conse-

quently with the NGOs settlement. Boa 

Vista and Sal are the most protected is-

lands by sea turtles’ conservation NGOs, 

generating a great amount of data (Veiga, 

2018). In addition, Santa Luzia Island hosts 

more than 1% of the Atlantic nesting pop-

ulation of loggerhead turtles (Rocha et al., 

2015). Thus, the settlement of the NGO 

Biosfera in the island, allowed a large sci-

entific production in comparison to that of 

other islands.  

The vast majority of studies analysed 

were conducted in-situ probably because 

the main threats to Cabo Verde popula-

tions are illegal harvest of eggs and adult 

females on nesting beaches, and the har-

vest or incidental capture in fisheries 

(LÓpez-Jurado et al., 2000; Marco et al., 

2008). Thus, to ensure the long-term pro-

tection of sea turtles in Cabo Verde, inten-

sive sea turtle protection and community 

work are needed (MonzÓn-ArgÜello et al., 

2010c), being the most suitable actions 

those that reduce the impacts in the field. 

 Loggerhead turtle is the most studied 
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sea turtle species in Cabo Verde because 

the Cape Verde’s loggerhead turtle popu-

lation is considered to be the third largest 

nesting population of this species in the 

world (LÓpez-Jurado et al., 2007; Marco et 

al., 2012). Therefore, the research efforts 

have been largely focused on breeding and 

reproductive studies as well as the conser-

vation management of loggerhead turtles. 

Historically, research has addressed nest-

ing dynamics and management has fo-

cused on the protection of nesting beaches 

and bycatch reduction (Donlan et al., 

2010). Thus, resources applied to sea turtle 

research are biased towards terrestrial-

based hazards (Donlan et al., 2010) due to 

the sampling easiness of  these reptiles in 

the nesting beaches, and the ability to as-

similate population level datasets 

(Hopkins-Murphy et al., 2003; Mazaris et 

al., 2005; Hamann et al., 2010). 

The check-lists and atlas research topic 

is the one applied in a more similar way 

among the five study species, showing the 

presence but not the equally research of all 

the topics among the sea turtle species pre-

sent in the area. Juvenile green and hawks-

bill turtles are very common in the archi-

pelago (Marco et al., 2011) however, our 

results do not show high figures in forag-

ing and diet studies for such species, be-

coming one of the least studied topics. It 

generates an interesting knowledge gap to 

be filled in future studies. The knowledge 

of their diet breadth allows investing con-

servation efforts to protect areas that pro-

vide such trophic resources (Forbes, 1999), 

including an insight into their foraging 

ecology and feeding behaviour. Likewise, 

at-sea biological characters of sea turtles 

are poorly understood (Donlan et al., 

2010) because sampling at sea is unfeasible 

or difficult in several cases and this creates 

the need for up-to-date sampling methods. 

Some studies suggest the importance to 

integrate multiple technics to assess the 

feeding behaviour of sea turtles (e.g., 

McClellan et al., 2010; Burkholder et al., 

2011; Lemons et al., 2011), which offers 

fundamental insights from the population 

(Godley et al., 2010). 

Some topics offer a shortness of interest 

for the implementation of management 

and conservation policies in the field. 

“Biochemistry”, “Evolution and Systemat-

ic”, “Morphology” and “Pollution” have 

received low research efforts, coinciding 

with the global knowledge gaps on sea 

turtles (Rocha, 2016), and with the absence 

of information of some scopes. For exam-

ple, for most pollutants there is a lack of 

knowledge about critical thresholds 

(Hamann et al., 2010). This general trend 

may be due to the need to use technologies 

that require specific and expensive sam-

pling, which supposes a logistic challenge 

for implementation in some cases.  

Some areas of knowledge such as ge-

netics have earned popularity in sea tur-

tles research, since the number of genetic 

papers presented at the Annual Symposi-

um on Sea Turtle Conservation and Biolo-

gy has risen over the last two decades 

(Jensen et al., 2013). The enhancement of 

DNA sequencing and genotyping technol-

ogy has expanded the scope of molecular 

genetics (Jensen et al., 2013). Thereby, ge-

netics implements pioneering techniques 

which allow obtaining a wealth of data 

from a straightforward sampling of tissue. 

The bibliometric analysis of the sea tur-

tles of Cabo Verde that we have conducted 
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provided an overview about the evolution 

of knowledge using a different approach 

than traditional bibliographic reviews 

(Menéndez-Blázquez, 2020). This kind of 

analysis helps to identify knowledge gaps 

and can contribute to guide future research 

lines in areas that deserve special attention 

for sea turtle global conservation interests. 

Acknowledgement 

Both authors have carried out this 

study without public or private funding. 

We want to thank Gloria Casabella-

Herrero for all the support and help re-

ceived, Merci Glori. To thank to the anony-

mous reviewers for their comments and 

suggestions to strengthen the manuscript.  

References 

Abella, E. (2013). Revisión de los conocimien-

tos actuales sobre las tortugas marinas en el 

Archipiélago de Cabo Verde, In N. Zaldua-

Mendizabal & A. Egaña-Callejo (eds.) Ma-

rine Turtles of the North East Atlantic. Contri-

butions from the First Regional Conference.. 

Series: Munibe Monographs. Nature Series,  

vol. 1. Aranzadi Society of Sciences, 

Donostia, Spain, pp. 52-59. 

Amorocho, D. (2002). Prioritising research driven 

management and public participation in sea 

turtle conservation in Columbia. MSc Thesis, 

Australian National University, Canberra, 

Australia.  

Beaver, D. ӕ Rosen, R. (1979). Studies in scien-

tific collaboration Part III. Professionaliza-

tion and the natural history of modern sci-

entific co-authorship. Scientometrics 1: 231-

245.  

 Bjorndal, K.A. (1999). Priorities for research in 

foraging habitats, In K.L. Eckert, K.A. Bjorn-

dal, F.A. Abreu-Grobois & M. Donnelly 

(eds.) Research and Management Techniques 

for the Conservation of Sea Turtles. IUCN/SSC 

Marine Turtle Specialist Group Publication 

Nº. 4, Washington DC, USA, pp. 12-14. 

Bolten, A.B. (2003). Variation in sea turtle life 

history patterns: neritic vs. oceanic develop-

mental stages, In P.L. Lutz. J.A. Musick & J. 

Wyneken (eds.) The Biology of Sea Turtles, 

Volume II. CRC Press LCC, Boca Raton, Flor-

ida, USA, pp. 243-257. 

Bowen, B.W.; Meylan, A.B.; Ross, J.P.; Limpus, 

C.J.; Balazs, G.H. ӕ Avise, J.C. (1992). Glob-

al population structure and natural history 

of the green turtle (Chelonia mydas) in terms 

of matriarchal phylogeny. Evolution 46: 865-

881.  

Bugoni, L. (2014). The Biology of Sea Turtles, 

volume III. Marine Biology Research 10: 94-95.  

Burkholder, D.A.; Heithaus, M.R.; Thomson, 

J.A. ӕ Fourqurean, J.W. (2011). Diversity in 

trophic interactions of green sea turtles Che-

lonia mydas on a relatively pristine coastal 

foraging ground. Marine Ecology Progress 

Series 439: 277-293.  

Camacho, M.; Boada, L.D.; OrÓs, J.; LÓpez, P.; 

Zumbado, M.; Almeida-González, M. ӕ 

Luzardo, O.P. (2014). Monitoring organic 

and inorganic pollutants in juvenile live sea 

turtles: Results from a study of Chelonia 

mydas and Eretmochelys imbricata in Cape 

Verde. Science of the Total Environment 481: 

303-310.  

Carr, A. (1987). Impact of nondegradable ma-

rine debris on the ecology and survival out-

look of sea turtles. Marine Pollution Bulletin 

18: 352-356.  

Casale, P. ӕ Marco, A. (2015). Caretta caretta 

(North East Atlantic subpopulation), In The 

IUCN Red List of Threatened Species 2015. 

International Union for Conservation of 

Nature, Gland, Switzerland,  

e.T83776383A83776554. 

Cozens, J. (2009). Reducing mortality on nesting 

beaches in Cape Verde through structured 

collaboration with government and commu-

nity, In L Bleskis, M. Frick, A. Panagopou-

lou, A. Rees & Kris Williams (comps.) Pro-



EVOLUTION OF CABO VERDE MARINE TURTLE RESEARCH 

31 

ceedings of the Twenty-Ninth Annual Symposi-

um on Sea Turtle Biology and Conservation. 

United States Department of Commerce, 

National Oceanic and Atmospheric Admin-

istration, Miami, Florida, USA, p. 134. 

Cozens, J.; Pereira, M.; Mendes, E. ӕ Miles, R. 

(2009). First ever population census of nesting 

loggerheads on Sal island, Cape Verde, In L 

Bleskis, M. Frick, A. Panagopoulou, A. Rees 

& Kris Williams (comps.) Proceedings of the 

Twenty-Ninth Annual Symposium on Sea Tur-

tle Biology and Conservation. United States 

Department of Commerce, National Ocean-

ic and Atmospheric Administration, Miami, 

Florida, USA, p. 21. 

Donlan, C.J.; Wingfield, D.K.; Crowder, L.B. ӕ 

Wilcox, C. (2010). Using expert opinion 

surveys to rank threats to endangered spe-

cies: a case study with sea tur-

tles. Conservation Biology 24: 1586-1595.  

Fiedler, F.N.; Sales, G.; Giffoni, B.B.; Mon-

teiro-Filho, E.L.; Secchi, E.R. ӕ Bugoni, L. 

(2012). Driftnet fishery threats sea turtles in 

the Atlantic Ocean. Biodiversity and Conser-

vation 21: 915-931.  

Forbes, G.A. (1999). Diet sampling and diet 

component analysis, In K.L. Eckert; K.A. 

Bjorndal; F.A. Abreu-Grobois & M. Donnel-

ly (eds.) Research and management techniques 

for the conservation of sea turtles. IUCN/SSC 

Marine Turtle Specialist Group Publication 

Nº. 4, Washington, DC, USA, pp. 144-148. 

Fuentes, M.M.P.B. ӕ Cinner, J.E. (2010). Using 

expert opinion to prioritize impacts of cli-

mate change on sea turtles’ nesting 

grounds. Journal of Environmental Manage-

ment 91: 2511-2518.  

Gleason, F.H.; Allerstorfer, M. ӕ Lilje, O. 

(2020). Newly emerging diseases of marine 

turtles, especially sea turtle egg fusariosis 

(SEFT), caused by species in the Fusarium 

solani complex (FSSC). Mycology 11: 184-194.  

Godley, B.J.; Barbosa, C.; Bruford, M.; Broder-

ick, A.C.; Catry, P.; Coyne, M.S.; Formia, 

A.; Hays G.C. ӕ Witt, M.J. (2010). Unravel-

ling migratory connectivity in marine tur-

tles using multiple methods. Journal of Ap-

plied Ecology 47: 769-778.  

Godley, B.J.; Broderick, A.C.; Colman, L.P.; 

Formia, A.; Godfrey, M.H.; Hamann, M.; 

Nuno, A.; Omeyer, L.C.M.; Patrício A.R.; 

Phillott A.D.; Rees A.F. ӕ Shanker, K. 

(2020). Reflections on sea turtle conserva-

tion. Oryx 54: 287-289.  

Hamann, M.; Godfrey, M.H.; Seminoff, J.A.; 

Arthur, K.; Barata, P.C.R.; Bjorndal, K.A.; 

Bolten, A.B.; Broderick, A.C.; Campbell, 

L.M.; Carreras, C.; Casale, P.; Chaloupka, 

M; Chan, S.K.F.; Coyne, M.S.; Crowder 

L.B.; Diez, C.E.; Dutton, P.H.; Epperly, S.P.; 

FitzSimmons, N.N.; Formia, A.; Girondot, 

M.; Hays, G.C.; Cheng, I.J.; Kaska, Y.; Lew-

ison, R.; Mortimer J.A.; Nichols, W.J.; 

Reina, R.D.; Shanker, K.; Spotila, J.R.; 

Tomás, J.; Wallace, B.P.; Work, T.M.; Zbin-

den, J. ӕ Godley, B.J. (2010). Global research 

priorities for sea turtles: informing manage-

ment and conservation in the 21st century. 

Endangered Species Research 11: 245-269.  

Hood, W. ӕ Wilson, C. (2001). The literature of 

bibliometrics, scientometrics, and informet-

rics. Scientometrics 52: 291-314.  

Hopkins-Murphy, S.R.; Owens, D.W. ӕ Murphy, 

T.M. (2003). Ecology of immature logger-

heads on foraging grounds and adults in 

internesting habitat in the eastern United 

States. Loggerhead sea turtles 1: 79-92. 

IUCN (2021). The IUCN Red List of Threatened 

Species, v. 2021-1. International Union for 

Nature Conservation and Natural Re-

sources, Gland, Switzerland. Available at 

http://www.iucnredlist.org/. Retrieved on 

17 January 2021. 

Jensen, M.P.; FitzSimmons, N.N.; Dutton, P.H. 

ӕ Michael, P. (2013). Molecular genetics of 

sea turtles, In K.J. Lohman; J.A. Musick & J. 

Wyneken (eds.) The Biology of Sea Turtles, 

Volume III. CRC Press LCC, Boca Raton, 

Florida, USA, pp. 135-161. 

Lemons, G.; Lewison, R.; Komoroske, L.; Gaos, 



MARÍN-CAPUZ & MENÉNDEZ-BLÁZQUEZ 

32 

A.; Lai, C.T.; Dutton, P.; Eguchi, T.; 

LeRoux, R. ӕ Seminoff, J.A. (2011). Trophic 

ecology of green sea turtles in a highly ur-

banized bay: insights from stable isotopes 

and mixing models. Journal of Experimental 

Marine Biology and Ecology 405: 25-32.  

Lewison, R.L.; Crowder, L.B.; Read, A.J. ӕ Free-

man, S.A. (2004). Understanding impacts of 

fisheries bycatch on marine megafauna. 

Trends in Ecology and evolution 19: 598-604. 

Lino, S.P.P.; Gonçalves, E. ӕ Cozens, J. (2010). 

The loggerhead sea turtle (Caretta caretta) on 

Sal Island, Cape Verde: nesting activity and 

beach surveillance in 2009. Arquipelago. Life 

and Marine Sciences 27: 59-63. 

LÓpez-Jurado, L.F.; Évora, C.; Cabrera, I.; Ceju-

do, D. ӕ Alfama, P. (2000). Proposals for the 

conservation of marine turtles on the Island 

of Boavista (Republic of Cabo Verde, west-

ern Africa), In H Kalb & T Wibbels (comps.) 

Proceedings of the Nineteenth Annual Symposi-

um on Sea Turtle Biology and Conservation. 

United States Department of Commerce, 

National Oceanic and Atmospheric Admin-

istration, Miami, Florida, USA, pp. 204-205. 

LÓpez-Jurado, L.F.; Sanz, P. ӕ Abella, E. (2007). 

Loggerhead nesting on Boa Vista, República 

de Cabo Verde. SWOT Report—The State of 

the World’s Sea Turtles 2: 42. 

Lutcavage, M.E.; Plotkin, P.; Witherington, B. 

ӕ Lutz, P.L. (1996). 15 human impacts on sea 

turtle survival, In P.L. Lutz & J.A. Musick 

(eds.) The Biology of Sea Turtles. CRC Press 

LCC, Boca Ratón, Florida, USA, p. 387. 

Marco, A.; LÓpez, O.; Abella, E.; Varo-Cruz, 

N.; Martins, S.; Gaona, P.; Sanz, P. ӕ LÓpez-

Jurado, L.F. (2008). Massive capture of nest-

ing females in severely threatening the 

Caboverdian loggerhead population, In K 

Dean & M.C. López-Castro (comps.) Proceed-

ings of the Twenty-Eighth Annual Symposium 

on Sea Turtle Biology and Conservation. United 

States Department of Commerce, National 

Oceanic and Atmospheric Administration, 

Miami, Florida, USA, pp. 93-94. 

Marco, A.; Abella, E.; Liria-Loza, A.; Jiménez, 

S.; Medina, M.E.; Oujo-Alamo, C.; LÓpez, O. 

ӕ LÓpez-Jurado, L.F. (2010). The coast of 

Cape Verde hosts the third largest logger-

head nesting population in the world, In J. 

Blumenthal, A. Panagopoulou & A.F. Rees 

(comps.) Proceedings of the Thirtieth Annual 

Symposium on Sea Turtle Biology and Conser-

vation. United States Department of Com-

merce, National Oceanic and Atmospheric 

Administration, Miami, Florida, USA, pp. 22

-23. 

Marco, A.; Abella-Pérez, E.; MonzÓn-

ArgÜello, C.; Martins, S.; Araujo, S. ӕ LÓ-

pez-Jurado, L.F. (2011). The international 

importance of the archipelago of Cape 

Verde for marine turtles, in particular the 

loggerhead turtle Caretta caretta. Zoologia 

Caboverdiana 2: 1-11. 

Marco, A.; Abella-Pérez, E.; Liria-Loza, A.; 

Martins, S.; LÓpez, O.; Jiménez-BordÓn, S.; 

Medina, M.; Oujo, C.; Gaona, P.; Godley, 

B.J. ӕ LÓpez-Jurado, L.F. (2012). Abundance 

and exploitation of loggerhead turtles nest-

ing in Boa Vista island, Cape Verde: the only 

substantial rookery in the eastern Atlantic. 

Animal Conservation 15: 351-360.  

Mazaris, A.D.; Fiksen, Ø. ӕ Matsinos, Y.G. 

(2005). Using an individual-based model for 

assessment of sea turtle population viabil-

ity. Population Ecology 47: 179-191.  

Mazaris, A.D.; Almpanidou, V.; Wallace, B.P.; 

Pantis, J.D. ӕ Schofield, G. (2014). A global 

gap analysis of sea turtle protection cover-

age. Biological Conservation 173: 17-23.  

Mazaris, A.D.; Gkazinou, C.; Almpanidou, V. ӕ 

Balazs, G. (2018). The sociology of sea turtle 

research: evidence on a global expansion of 

co-authorship networks. Biodiversity and 

Conservation 27: 1503-1516.  

McClellan, C.M.; Braun-McNeill, J.; Avens, 

L.; Wallace, B.P. ӕ Read, A.J. (2010). Stable 

isotopes confirm a foraging dichotomy in 

juvenile loggerhead sea turtles. Journal of 

Experimental Marine Biology and Ecology 387: 



EVOLUTION OF CABO VERDE MARINE TURTLE RESEARCH 

33 

44-51.  

McDowell, J.M. ӕ Melvin, M. (1983). The de-

terminants of co-authorship: An analysis of 

the economics literature. The Review of Eco-

nomics and Statistics 65: 155-160.  

Menéndez-Blázquez, J. (2020). Penguins of Ar-

gentina: a bibliometric analysis. El Hornero 

35: 77-86.  

MonzÓn-ArgÜello, C.; LÓpez-Jurado, L.F.; 

Rico, C.; Marco, A.; LÓpez, P.; Hays, G.C. ӕ 

Lee, P.L. (2010a). Evidence from genetic and 

Lagrangian drifter data for transatlantic 

transport of small juvenile green turtles. 

Journal of Biogeography 37: 1752-1766.  

MonzÓn-ArgÜello, C.; Rico, C.; Marco, A.; 

LÓpez, P. ӕ LÓpez-Jurado, L.F. (2010b). Ge-

netic characterization of eastern Atlantic 

hawksbill turtles at a foraging group indi-

cates major undiscovered nesting popula-

tions in the region. Journal of Experimental 

Marine Biology and Ecology 387: 9-14.  

MonzÓn-ArgÜello, C.; Rico, C.; Naro-Maciel, 

E.; Varo-Cruz, N.; LÓpez, P.; Marco, A. ӕ 

LÓpez-Jurado, L.F. (2010c). Population 

structure and conservation implications for 

the loggerhead sea turtle of the Cape Verde 

Islands. Conservation Genetics 11: 1871-1884.  

Musick J.A. ӕ Limpus C.J. (1997). Habitat utili-

zation and migration in juvenile sea turtles, 

In P.L. Lutz & J.A. Musick (eds.) The Biology 

of Sea Turtles. CRC Press LCC, Boca Raton, 

Florida, USA, pp. 137-164. 

Narin, F.; Stevens, K. ӕ Whitlow, E.S. (1991). 

Scientific co-operation in Europe and the 

citation of multinationally authored papers. 

Scientometrics 21: 313-323.  

Nelms, S.E.; Duncan, E.M.; Broderick, A.C.; 

Galloway, T.S.; Godfrey, M.H.; Hamann, 

M.; Lindeque, P.K. ӕ Godley, B.J. (2016). 

Plastic and marine turtles: a review and call 

for research. ICES Journal of Marine Sci-

ence 73: 165-181.  

Page, M.J.; McKenzie, J.E.; Bossuyt, P.M.; 

Boutron, I.; Hoffmann, T.C.; Mulrow, 

C.D.; Hoffmann, T.C.; Mulrow, C.D.; 

Shamseer, L.; Tetzlaff, J.M.; Akl, E.A.; 

Brennan, S.E.; Chou, R.;  Glanville, J.; 

Grimshaw, J.M.; HrÓbjartsson, A.; Lalu, 

M.M.; Li, T.; Loder, E.W.; Mayo-Wilson, E.; 

McDonald, S.; McGuinness, L.A.; Stewart, 

L.A.; Thomas, J.; Tricco, A.C.; Welch, V.A.; 

Whiting, P. ӕ Moher, D. (2021). The PRIS-

MA 2020 statement: an updated guideline 

for reporting systematic reviews. BMJ 372: 

n71.  

Persson, O.; Glänzel, W. ӕ Danell, R. (2004). 

Inflationary bibliometrics values: The role of 

scientific collaboration and the need for 

relative indicators in evaluative studies. 

Scientometrics 60: 421-432.  

Piludu, N. ӕ Cozens, J. (2013). Is community-

based conservation a feasible option for sea 

turtles in Sal, Cape Verde Islands?. Zoologia 

Caboverdianna 4: 8-16. 

Powell, R.A.; Ransom, D.; Slack, D.R. ӕ Silvy 

N.J. (2010). Dynamics of content and au-

thorship patterns in The Wildlife Society 

Journals (1937-2007). Journal of Wildlife Man-

agement 74: 816-827.  

R Development Core Team (2020). R: A Lan-

guage and Environment for Statistical Compu-

ting. R Foundation for Statistical Compu-

ting, Vienna, Austria. Available at https://

www.R-project.org/. Retrieved on 01 De-

cember 2020.  

Rocha, T.V.R. (2016). Gaps in Marine Turtle Re-

search: A 30-year Review. MSc Thesis, Institu-

to de Ciências Exatas e Biológicas, Universi-

dade Federal de Ouro Preto, Ouro Preto, 

Brazil. 

Rocha, P.R.; Melo, T.; Rebelo, R. ӕ Catry, P. 

(2015). A significant nesting population of 

loggerhead turtles at the nature reserve of 

Santa Luzia, Cabo Verde. Chelonian Conser-

vation and Biology 14: 161-166. 

Roulier, C.; Anderson, C.B.; Ballari, S. ӕ 

Nielsen, E. (2020). Estudios sociales y socio-

ecológicos sobre restauración ecológica: Una 

revisión de la literatura a escala global e 

iberoamericana. Ecología Austral 30: 19-32. 



MARÍN-CAPUZ & MENÉNDEZ-BLÁZQUEZ 

34 

doi: 10.25260/EA.20.30.1.0.940 

RStudio Team (2020). RStudio: Integrated Develop-

ment for R. RStudio, PBC, Boston, Massachu-

sets, USA. Available at http://

www.rstudio.com/. Retrieved on 01 Decem-

ber 2020. 

Sarmiento-Ramirez, J.M.; Abella-Perez, E.; Phi-

llott, A.D.; Sim, J.; Van West, P.; Martin, 

M.P.; Marco, A. ӕ Diéguez-Uribeondo, J. 

(2014). Global distribution of two fungal path-

ogens threatening endangered sea turtles. 

PloS One 9: e85853.  

Varo-Cruz, N.; LÓpez-Suárez, P.; Cozens, J.; Li-

ria-Loza, A.; Fretey, J. ӕ LÓpez-Jurado, L.F. 

(2011). New records of the olive ridley sea 

turtle Lepidochelys olivacea (Eschscholtz, 1829) 

from the Cape Verde Islands. Zoologia Ca-

boverdiana 2: 53-61. 

Veiga, N.C.F. (2018). Catálogo de Praias Importantes 

para Nidificação da Tartaruga Comum (Caretta 

Caretta) em Cabo Verde. MSc Thesis, Departa-

mento de Biologia da Faculdade de Ciências 

da Universidade do Porto, Porto, Portugal. 

Veríssimo, D.; Vieira, S.; Monteiro, D.; Han-

cock, J. ӕ Nuno, A. (2020). Audience research 

as a cornerstone of demand management 

interventions for illegal wildlife products: 

Demarketing sea turtle meat and eggs. Con-

servation Science and Practice 2: e164.  

Wallace, B.P.; Di Matteo, A.D.; Hurley, B.J.; 

Finkbeiner, E.M.; Bolten, A.B.; Chaloupka, 

M.Y.; Hutchinson, B.J.; Abreu-Grobois, F.A.; 

Amorocho, D.; Bjorndal, K.A.; Bourjea, J.; 

Bowen, B.W.; BriseÑo-DueÑas, R.; Casale, P.; 

Choudhury, B.C.; Costa, A.; Dutton, P.H.; 

Fallabrino, A.; Girard, A.; Girondot, M.;. 

Godfrey, M.H.; Hamann, M.; LÓpez-

Mendilaharsu, M.; Marcovaldi, M.A.; Mor-

timer, J.A.; Musick, J.A.; Nel, R.; Pilcher, 

N.J.; Seminoff, J.A.; Troëng, S.; Withering-

ton, B. ӕ Mast, R.B. (2010). Regional manage-

ment units for marine turtles: a novel frame-

work for prioritizing conservation and re-

search across multiple scales. Plos One 5: 

e15465.  

Wallace, B.P.; DiMatteo, A.D.; Hurley, B.J,; 

Finkbeiner, E.M.; Bolten, A.B.; Chaloupka, 

M.Y.; Hutchinson, B.J.; Abreu-Grobois, F.A.; 

Amorocho, D.; Bjorndal, K.A.; Bourjea, J.; 

Bowen, B.W.; BriseÑo DueÑas, R.; Casale, P.; 

Choudhury, B.C.; Costa, A.; Dutton, P.H.; 

Fallabrino, A.; Girard, A.; Girondot, M.; 

Godfrey, M.H.; Hamann, M.; LÓpez 

Mendilaharsu, M.; Marcovaldi, M.A.; Mor-

timer, J.A.; Musick, J.A.; Nel, R.; Pilcher, 

N.J.; Seminoff, J.A.; Troëng, S.; Withering-

ton, B. ӕ Mast, R.B. (2011). Global conserva-

tion priorities for marine turtles. PLoS One 6: 

e24510. 

Wibbels, T.; Lutz, P.L.; Musick, J.A. ӕ Wyneken, 

J. (2003). Critical approaches to sex determi-

nation in sea turtles, In P.L. Lutz; J.A. Musick 

& J. Wyneken (eds.) The Biology of Sea Turtles, 

Volume II. CRC Press LCC, Boca Raton, Flori-

da, USA, pp. 103-134. 

 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


