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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 bibliographic analysis. We analysed the temporal and geographical variation in the publications, the number of authors and nationalities involved, and the extent of study of diﬀerent 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 considered as threatened by the IUCN Red List
of Threatened Species (IUCN, 2021): hawksbill 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 turDOI: http://dx.doi.org/10.11160/bah.221

tle (Caretta caretta) are classified as Vulnerable. Among the numerous threats that are
causing a decrease in sea turtle populations are fisheries (Lewison et al., 2004;
Fiedler et al., 2012), infections by pathogens (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 degradation and loss of habitat (Lutcavage et
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al., 1996). In addition, sea turtles are migratory 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 natal philopatry to particular nesting beaches
(Bowen et al., 1992) and develop their complex 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 implementation and integration of multiple methods
and disciplines constitute a suitable approach to obtain valuable information
(Godley et al., 2010). There has been a significant increase in research of these marine 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; Amorocho, 2002). A really suitable discipline
to assess this lack of information is bibliometry.
Bibliometric analyses allow us to study
the evolution of scientific literature published 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). Bibliometric analyses focused on sea turtles
research are really scarce and relegated to
global scale (Rocha, 2016) or to a specific
20

subject area such as plastic ingestion by
marine turtles (Nelms et al., 2016). Considering 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 conservation 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 importance 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 juveniles of green (Chelonia mydas) and hawksbill
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 considered as an independent Regional Management 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 endangered loggerhead turtle RMU in the Atlan-

EVOLUTION OF CABO VERDE MARINE TURTLE RESEARCH

Figure 1: Cabo Verde Archipelago, location and division of the study area.

tic, according to IUCN (Casale & Marco,
2015).
Our main objective was to assess the
historical trend of research on the sea turtles at Cabo Verde and to identify
knowledge gaps. This is the first attempt
to establish an appropriate reference baseline 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 nonindexed database to further identify nonindexed documents such as PhD dissertations, Master’s and Degree’s theses, conference 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 systematic 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 publication was considered as “valid” if it in21
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cluded sea turtles exclusively or accompanied by other species, and if it was totally
or partially conducted at Cabo Verde. In
addition, all references cited in each publication 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 modern reviews (Roulier et al., 2020). The results of bibliographic search allow to explore
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 obtained the following variables: year of
publication, number of authors, nationality of aﬃliation of each author, study area,
sea turtle species and research topic. With
the nationality of the author, we could infer 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 archipelago: “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
22

“Captivity” for studies conducted at zoological 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
MenéndezBlázquez (2020) that did not apply to our
area. We used a total of 14 research categories:
“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 histology”, “Pollution” and “Population dynamics”. We obtained information from the
sections
“Materials
and
Methods”,
“Results” and “Discussion” of publications to classify them into the diﬀerent
research-topic categories.
We used a Shapiro-Wilk’s test to assess
for Normality due to the historical temporal 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 rangeyears. A simple linear regression was applied to analyse the variation in the average number of authors per publication and
year over the time. All analyses were performed using the R program (R Development Core Team, 2020) through visual editor 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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Figure 2: Number of publications on sea turtles per year in Cabo Verde between 1987 and 2020.

variables was greater than the number of
total publications considered in the bibliometric analysis because the same study
can cover more than one species, geographical 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 provided the highest number of valid publications (55), but it was surpassed in searchTable 1: Number of total
publications found, valid
publications and percentage of search success in
each database in the bibliography search of studies
carried out on sea turtles in
Cabo Verde.

Source
Web of Science
Scopus
Plos One
PubMed
BioOne
Google Scholar
Total

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 detected (1.15% of search success) (Table 1).
In addition, we found 43 valid publications 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

Search
results
984
47
85
331
262
1340
3049

Valid
publications
55
37
4
26
3
43
168

Search
success (%)
5.59
78.72
4.71
7.85
1.15
3.21
5.51

23
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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.

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 accounted 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 authors on average per publication (ranging
from 12 in the maximum to 1 in the mini24

Figure 4: Distribution of the diﬀerent nationalities 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, Senegal, Nigeria, Mauritania, Ascension Island,
Mozambique, Seychelles, Canada, El Salvador,
Chile, Costa Rica, Colombia, India and Malaysia.
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Figure 5: Number of total publications by
delimited study area.

mum). These belong to universities, research centers or other aﬃliations from 36
diﬀerent nationalities. There was on average, 1.78 ± 0.94 diﬀerent nationalities per
publication with an upward trend in the
average number of nationalities per publication 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 nationalities. 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 reference to the contribution of each nationality per study (Number of authors of each
nationality / Total study authors), we
found that Spain had the greatest contribution 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 distribution, most studies were conducted at Boa
Vista, accounting for 70.7% (128) of publications, 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 specified 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 management” (25.4%, 46) and “Population dynamics”
(12.7%,
23).
In
contrast,
“Biochemistry” and “Evolution and systematic” were the topics of lowest occurrence (1.7%, 3) (Fig. 6). We detected a
growing trend across years for all research
topics (P < 0.05), except for “Evolution and
25
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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.

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 proportions in the number of works for study
species are evident in the diﬀerent research topics, with C. caretta boasting the
26

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 consulted (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 moment that Cabo Verde was identified by
the United Nations Environment Program
as conservation priority for loggerhead
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turtles (UNEP, 2002) and that a great number
of
organisations
(e.g.,
nongovernmental, 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 literature production in Cabo Verde matches
with the start of NGOs establishment in
the archipelago. The Cabo Verde Natura
2000 NGO has collaborated with local institutions since 1998 to protect the Cabo
Verde loggerhead population at the highnesting 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 literature 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, conservation 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 National Network for the Conservation of Sea
Turtles in Cabo Verde – TAOLA was created 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 scientific 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 results of global studies with ours, the growing tendency of published documents that
we found coincides with that generated by
gap analysis in sea turtle research by Rocha (2016), showing a concentration of
publications after 2003. There is also an
increasing global tendency in collaborations 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 collaborations is a response to the increasing specialization 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 enhance 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 research (Godley et al., 2020). Integrating
authors from diﬀerent geographic representations could also include diﬀerent
points of view (Bugoni, 2014) and increase
productivity (Beaver & Rosen, 1979). Fur27
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thermore, articles with international coauthorships are more cited than those that
are less international (Narin et al., 1991;
Persson et al., 2004).
We found that almost half of international research contributions were from
Spain because of the settlement of NGOs
(e.g., Cabo Verde Natura 2000) managed
by Spanish researchers and their close cooperation with local people and institutions (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 members and the Cabo Verdean Project Biodiversity in Sal Island is managed by Spanish and led by British researchers (Queen
Mary-University of London). These nationalities 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 & Cozens, 2013).
Cabo Verde is the second country with
the highest research participation, although the vast majority of conservation
NGOs of the archipelago are from a domestic level (e.g., Maio Biodiversity Foundation, Biosfera, Lantuna, Vito Project,
etc). In addition, the National Plan for the
Conservation of Marine Turtles was approved in 2010 (Resolution nº 72/2010),
promoting a cooperative attitude from
local people and organizations (Marco et
al., 2011). This analysis of nationalities allows us to conclude that scientific production is related to, but not exclusively de28

pendent on, the establishment of NGOs.
Boa Vista concentrates the vast majority (65%) of the nesting activity on the eastern side of the island (LÓpez-Jurado et al.,
2007; Marco et al., 2008; 2010; 2012), and
consequently the highest number of publications. The lower nesting activity on other 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 nesting.
In general, the level of publications per
island is directly correlated with the nesting activity of loggerhead turtle and consequently with the NGOs settlement. Boa
Vista and Sal are the most protected islands 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 population of loggerhead turtles (Rocha et al.,
2015). Thus, the settlement of the NGO
Biosfera in the island, allowed a large scientific 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 populations are illegal harvest of eggs and adult
females on nesting beaches, and the harvest or incidental capture in fisheries
(LÓpez-Jurado et al., 2000; Marco et al.,
2008). Thus, to ensure the long-term protection of sea turtles in Cabo Verde, intensive 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 population 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 conservation management of loggerhead turtles.
Historically, research has addressed nesting dynamics and management has focused on the protection of nesting beaches
and bycatch reduction (Donlan et al.,
2010). Thus, resources applied to sea turtle
research are biased towards terrestrialbased hazards (Donlan et al., 2010) due to
the sampling easiness of these reptiles in
the nesting beaches, and the ability to assimilate
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 present in the area. Juvenile green and hawksbill turtles are very common in the archipelago (Marco et al., 2011) however, our
results do not show high figures in foraging and diet studies for such species, becoming 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 conservation eﬀorts to protect areas that provide 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 Systematic”, “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 example, 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 sampling, which supposes a logistic challenge
for implementation in some cases.
Some areas of knowledge such as genetics have earned popularity in sea turtles research, since the number of genetic
papers presented at the Annual Symposium on Sea Turtle Conservation and Biology has risen over the last two decades
(Jensen et al., 2013). The enhancement of
DNA sequencing and genotyping technology has expanded the scope of molecular
genetics (Jensen et al., 2013). Thereby, genetics implements pioneering techniques
which allow obtaining a wealth of data
from a straightforward sampling of tissue.
The bibliometric analysis of the sea turtles of Cabo Verde that we have conducted
29
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Marine Turtle Specialist Group Publication
provided an overview about the evolution
Nº. 4, Washington DC, USA, pp. 12-14.
of knowledge using a diﬀerent approach
Bolten,
A.B. (2003). Variation in sea turtle life
than traditional bibliographic reviews
history patterns: neritic vs. oceanic develop(Menéndez-Blázquez, 2020). This kind of
mental stages, In P.L. Lutz. J.A. Musick & J.
analysis helps to identify knowledge gaps
Wyneken (eds.) The Biology of Sea Turtles,
and can contribute to guide future research
Volume II. CRC Press LCC, Boca Raton, Florlines in areas that deserve special attention
ida, USA, pp. 243-257.
for sea turtle global conservation interests. Bowen, B.W.; Meylan, A.B.; Ross, J.P.; Limpus,

Acknowledgement
Both authors have carried out this
study without public or private funding.
We want to thank Gloria CasabellaHerrero for all the support and help received, Merci Glori. To thank to the anonymous reviewers for their comments and
suggestions to strengthen the manuscript.

References
Abella, E. (2013). Revisión de los conocimientos actuales sobre las tortugas marinas en el
Archipiélago de Cabo Verde, In N. ZalduaMendizabal & A. Egaña-Callejo (eds.) Marine Turtles of the North East Atlantic. Contributions 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. Rosen, R. (1979). Studies in scientific collaboration Part III. Professionalization and the natural history of modern scientific co-authorship. Scientometrics 1: 231245.
Bjorndal, K.A. (1999). Priorities for research in
foraging habitats, In K.L. Eckert, K.A. Bjorndal, F.A. Abreu-Grobois & M. Donnelly
(eds.) Research and Management Techniques
for the Conservation of Sea Turtles. IUCN/SSC

30

C.J.; Balazs, G.H. Avise, J.C. (1992). Global population structure and natural history
of the green turtle (Chelonia mydas) in terms
of matriarchal phylogeny. Evolution 46: 865881.
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. Fourqurean, J.W. (2011). Diversity in
trophic interactions of green sea turtles Chelonia 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.
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 marine debris on the ecology and survival outlook of sea turtles. Marine Pollution Bulletin
18: 352-356.
Casale, P.
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 community, In L Bleskis, M. Frick, A. Panagopoulou, A. Rees & Kris Williams (comps.) Pro-

EVOLUTION OF CABO VERDE MARINE TURTLE RESEARCH
ceedings of the Twenty-Ninth Annual Symposium on Sea Turtle Biology and Conservation.
United States Department of Commerce,
National Oceanic and Atmospheric Administration, Miami, Florida, USA, p. 134.
Cozens, J.; Pereira, M.; Mendes, E. 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 Turtle Biology and Conservation. United States
Department of Commerce, National Oceanic and Atmospheric Administration, Miami,
Florida, USA, p. 21.
Donlan, C.J.; Wingfield, D.K.; Crowder, L.B.
Wilcox, C. (2010). Using expert opinion
surveys to rank threats to endangered species: a case study with sea turtles. Conservation Biology 24: 1586-1595.
Fiedler, F.N.; Sales, G.; Giffoni, B.B.; Monteiro-Filho, E.L.; Secchi, E.R. Bugoni, L.
(2012). Driftnet fishery threats sea turtles in
the Atlantic Ocean. Biodiversity and Conservation 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. 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. 144-148.
Fuentes, M.M.P.B. Cinner, J.E. (2010). Using
expert opinion to prioritize impacts of climate change on sea turtles’ nesting
grounds. Journal of Environmental Management 91: 2511-2518.
Lilje, O.
Gleason, F.H.; Allerstorfer, M.
(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.; Broderick, A.C.; Catry, P.; Coyne, M.S.; Formia,
A.; Hays G.C. Witt, M.J. (2010). Unravel-

ling migratory connectivity in marine turtles using multiple methods. Journal of Applied 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.
Shanker, K.
(2020). Reflections on sea turtle conservation. 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.; Lewison, R.; Mortimer J.A.; Nichols, W.J.;
Reina, R.D.; Shanker, K.; Spotila, J.R.;
Tomás, J.; Wallace, B.P.; Work, T.M.; Zbinden, J. Godley, B.J. (2010). Global research
priorities for sea turtles: informing management and conservation in the 21st century.
Endangered Species Research 11: 245-269.
Hood, W. Wilson, C. (2001). The literature of
bibliometrics, scientometrics, and informetrics. Scientometrics 52: 291-314.
Hopkins-Murphy, S.R.; Owens, D.W. Murphy,
T.M. (2003). Ecology of immature loggerheads 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 Resources, Gland, Switzerland. Available at
http://www.iucnredlist.org/. Retrieved on
17 January 2021.
Jensen, M.P.; FitzSimmons, N.N.; Dutton, P.H.
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,

31

MARÍN-CAPUZ & MENÉNDEZ-BLÁZQUEZ
A.; Lai, C.T.; Dutton, P.; Eguchi, T.;
LeRoux, R. Seminoff, J.A. (2011). Trophic
ecology of green sea turtles in a highly urbanized 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. Freeman, 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. 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.; Cejudo, D. Alfama, P. (2000). Proposals for the
conservation of marine turtles on the Island
of Boavista (Republic of Cabo Verde, western Africa), In H Kalb & T Wibbels (comps.)
Proceedings of the Nineteenth Annual Symposium on Sea Turtle Biology and Conservation.
United States Department of Commerce,
National Oceanic and Atmospheric Administration, Miami, Florida, USA, pp. 204-205.
LÓpez-Jurado, L.F.; Sanz, P. 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.
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. LÓpezJurado, L.F. (2008). Massive capture of nesting females in severely threatening the
Caboverdian loggerhead population, In K
Dean & M.C. López-Castro (comps.) Proceedings 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.

32

Marco, A.; Abella, E.; Liria-Loza, A.; Jiménez,
S.; Medina, M.E.; Oujo-Alamo, C.; LÓpez, O.
LÓpez-Jurado, L.F. (2010). The coast of
Cape Verde hosts the third largest loggerhead 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 Conservation. United States Department of Commerce, National Oceanic and Atmospheric
Administration, Miami, Florida, USA, pp. 22
-23.
Marco, A.; Abella-Pérez, E.; MonzÓnArgÜello, C.; Martins, S.; Araujo, S. LÓpez-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. LÓpez-Jurado, L.F. (2012). Abundance
and exploitation of loggerhead turtles nesting in Boa Vista island, Cape Verde: the only
substantial rookery in the eastern Atlantic.
Animal Conservation 15: 351-360.
Mazaris, A.D.; Fiksen, Ø.
Matsinos, Y.G.
(2005). Using an individual-based model for
assessment of sea turtle population viability. Population Ecology 47: 179-191.
Mazaris, A.D.; Almpanidou, V.; Wallace, B.P.;
Pantis, J.D. Schofield, G. (2014). A global
gap analysis of sea turtle protection coverage. Biological Conservation 173: 17-23.
Mazaris, A.D.; Gkazinou, C.; Almpanidou, V.
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. 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
44-51.
McDowell, J.M. Melvin, M. (1983). The determinants of co-authorship: An analysis of
the economics literature. The Review of Economics and Statistics 65: 155-160.
Menéndez-Blázquez, J. (2020). Penguins of Argentina: a bibliometric analysis. El Hornero
35: 77-86.
MonzÓn-ArgÜello, C.; LÓpez-Jurado, L.F.;
Rico, C.; Marco, A.; LÓpez, P.; Hays, G.C.
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. LÓpez-Jurado, L.F. (2010b). Genetic characterization of eastern Atlantic
hawksbill turtles at a foraging group indicates major undiscovered nesting populations 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.
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. Limpus C.J. (1997). Habitat utilization 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. 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.
Godley, B.J. (2016).
Plastic and marine turtles: a review and call
for research. ICES Journal of Marine Science 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. Moher, D. (2021). The PRISMA 2020 statement: an updated guideline
for reporting systematic reviews. BMJ 372:
n71.
Persson, O.; Glänzel, W. 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. Cozens, J. (2013). Is communitybased 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. Silvy
N.J. (2010). Dynamics of content and authorship patterns in The Wildlife Society
Journals (1937-2007). Journal of Wildlife Management 74: 816-827.
R Development Core Team (2020). R: A Language and Environment for Statistical Computing. R Foundation for Statistical Computing, Vienna, Austria. Available at https://
www.R-project.org/. Retrieved on 01 December 2020.
Rocha, T.V.R. (2016). Gaps in Marine Turtle Research: A 30-year Review. MSc Thesis, Instituto de Ciências Exatas e Biológicas, Universidade Federal de Ouro Preto, Ouro Preto,
Brazil.
Rocha, P.R.; Melo, T.; Rebelo, R. Catry, P.
(2015). A significant nesting population of
loggerhead turtles at the nature reserve of
Santa Luzia, Cabo Verde. Chelonian Conservation and Biology 14: 161-166.
Roulier, C.; Anderson, C.B.; Ballari, S.
Nielsen, E. (2020). Estudios sociales y socioecológicos sobre restauración ecológica: Una
revisión de la literatura a escala global e
iberoamericana. Ecología Austral 30: 19-32.

33

MARÍN-CAPUZ & MENÉNDEZ-BLÁZQUEZ
doi: 10.25260/EA.20.30.1.0.940
Bowen, B.W.; BriseÑo-DueÑas, R.; Casale, P.;
RStudio Team (2020). RStudio: Integrated DevelopChoudhury, B.C.; Costa, A.; Dutton, P.H.;
ment for R. RStudio, PBC, Boston, MassachuFallabrino, A.; Girard, A.; Girondot, M.;.
sets,
USA.
Available
at
http://
Godfrey, M.H.; Hamann, M.; LÓpezwww.rstudio.com/. Retrieved on 01 DecemMendilaharsu, M.; Marcovaldi, M.A.; Morber 2020.
timer, J.A.; Musick, J.A.; Nel, R.; Pilcher,
N.J.; Seminoff, J.A.; Troëng, S.; WitheringSarmiento-Ramirez, J.M.; Abella-Perez, E.; Phiton, B. Mast, R.B. (2010). Regional managellott, A.D.; Sim, J.; Van West, P.; Martin,
ment units for marine turtles: a novel frameM.P.; Marco, A.
Diéguez-Uribeondo, J.
work for prioritizing conservation and re(2014). Global distribution of two fungal pathsearch across multiple scales. Plos One 5:
ogens threatening endangered sea turtles.
e15465.
PloS One 9: e85853.
Varo-Cruz, N.; LÓpez-Suárez, P.; Cozens, J.; Li- Wallace, B.P.; DiMatteo, A.D.; Hurley, B.J,;
Finkbeiner, E.M.; Bolten, A.B.; Chaloupka,
ria-Loza, A.; Fretey, J. LÓpez-Jurado, L.F.
M.Y.; Hutchinson, B.J.; Abreu-Grobois, F.A.;
(2011). New records of the olive ridley sea
Amorocho, D.; Bjorndal, K.A.; Bourjea, J.;
turtle Lepidochelys olivacea (Eschscholtz, 1829)
Bowen, B.W.; BriseÑo DueÑas, R.; Casale, P.;
from the Cape Verde Islands. Zoologia CaChoudhury, B.C.; Costa, A.; Dutton, P.H.;
boverdiana 2: 53-61.
Fallabrino, A.; Girard, A.; Girondot, M.;
Veiga, N.C.F. (2018). Catálogo de Praias Importantes
Godfrey, M.H.; Hamann, M.; LÓpez
para Nidificação da Tartaruga Comum (Caretta
Caretta) em Cabo Verde. MSc Thesis, DepartaMendilaharsu, M.; Marcovaldi, M.A.; Mormento de Biologia da Faculdade de Ciências
timer, J.A.; Musick, J.A.; Nel, R.; Pilcher,
da Universidade do Porto, Porto, Portugal.
N.J.; Seminoff, J.A.; Troëng, S.; WitheringVeríssimo, D.; Vieira, S.; Monteiro, D.; Hanton, B. Mast, R.B. (2011). Global conservacock, J. Nuno, A. (2020). Audience research
tion priorities for marine turtles. PLoS One 6:
as a cornerstone of demand management
e24510.
interventions for illegal wildlife products: Wibbels, T.; Lutz, P.L.; Musick, J.A. Wyneken,
Demarketing sea turtle meat and eggs. ConJ. (2003). Critical approaches to sex determiservation Science and Practice 2: e164.
nation in sea turtles, In P.L. Lutz; J.A. Musick
Wallace, B.P.; Di Matteo, A.D.; Hurley, B.J.;
& J. Wyneken (eds.) The Biology of Sea Turtles,
Finkbeiner, E.M.; Bolten, A.B.; Chaloupka,
Volume II. CRC Press LCC, Boca Raton, FloriM.Y.; Hutchinson, B.J.; Abreu-Grobois, F.A.;
da, USA, pp. 103-134.
Amorocho, D.; Bjorndal, K.A.; Bourjea, J.;

34

