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Abstract:

Introduction:

The growth in tourism in the Cape Verdean Sal Island has been a cause as well as a consequence of a number of investments (both by
the State and the private entities) to create synergies for that sector, ensuring and promoting the island’s touristic attractiveness. Such
increases in the number of visitors, allied with the island’s marine biodiversity - that make up much of its economic potential - have
caused the growth of the diving industry, which has become one of the biggest attractions for tourists. In light of the scarcity of
scientific  studies  on  the  impacts  associated  with  this  activity  and  means  for  diver  engagement,  the  local  diving  operators  have
proposed the development of several tools.

Method:

An Underwater Species Identification Guide and four underwater routes were proposed for four popular scuba diving sites off Santa
Maria Bay (Sal Island, Cape Verde): “Kwarcit”, “Sargo”, “Três Grutas” and “Tchuklassa”. To better understand how the diving
industry  could  promote  environmental  education,  conservation  and  enhance  biodiversity  awareness  among  divers,  we  also
established  the  diver  tourists’  profile  using  an  online  survey.

Results:

A total of 347 respondents, of which 85% have higher education, showed that 67% stay more than seven nights in Cape Verde.
Moreover, natural reefs are the 1st dive site to be visited, while artificial reefs preference increases after a second dive on the man-
made reefs. The majority would recommend the use of the Underwater Species Identification Guide and the underwater routes.

The results showed that divers strongly embrace the use of new tools for better understanding of diving site biodiversity and that the
diving industry can play an important role in the enhancement of biodiversity awareness.

Keywords: Awareness, Environmental education, Sal Island (Cape Verde), Scuba diving, Underwater routes, Underwater species
guide, Underwater tourism, Socio-economic and travel profile, Online surveys.

1. INTRODUCTION

The Cape Verde Archipelago is composed of ten islands (and thirteen islets), located 750 km off Senegal (west
coast of Africa), between 15-17ºN and 22-25ºW. Tourism is the country’s main source of income and of socioeconomic
development  for  several  of  the  islands.  Tourism  in  the  Archipelago  has  a  close  relationship  with  marine-related
activities, due to the warm weather, sandy beaches, clear water and high diversity of marine species. Cape Verde
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was visited by 539,621 tourists in 2014 [1], with 41.5% visiting Sal  Island, the main tourist area, followed  by Boavista
Island with 32.9% of the total number of visitors to the Archipelago [2]. Diving is one of the fastest growing industries
[3] and, worldwide, there are over 25,000,000 PADI individual divers [4], with an increase of 66.1% between 1996 and
2010 [5] and the business activity supporting scuba diving tourists has become an important tourism sector stimulating
a billion dollar global industry [6]. Even though there are no statistical data covering Cape Verde’s diving industry,
there are six dive centres currently operating in Santa Maria Bay, Sal Island [7], which constitute an increased human
pressure on local reefs - both natural and artificial - further aggravated by the scarce scientific literature on the impact of
tourism on marine coastal areas [8] which, despite being an increasing concern for the scientific community [9, 10]
remains largely unknown [11, 12].

Several  studies  have reported how diving activity  can affect  marine biodiversity:  damage may come to  benthic
marine organisms, such as corals – soft and hard –, sponges, ascidians and large bryozoans, through the direct (physical
contact) or indirect (raised sediments) action of divers [13 - 16]. Fish too can be disturbed, and their natural behaviour
changed (e.g. during mating) due to selective search by divers (e.g. cryptic species) [17, 18]. Scientific information on
local fish assemblages, however, is very limited, consisting mostly of inventories of species found in the area [19 - 23].
This is particularly worrisome given the biological richness and singularity of Cape Verde, with almost half of the total
cryptobenthic fish species on the archipelago’s waters comprising endemic species [24] and being listed in the top 10
coral reef biodiversity hotspots in the world, but also in the top eight of threatened centres of endemism [25]. Such a
scenario - biological richness and singularity, general unawareness and consequential threats by human activity - led a
private diving operator (Manta Diving Centre, Sal Island, Cape Verde) to put forward, with the support of the Ministry
of Environment and Marine Resources of Cape Verde, a project to deploy artificial reefs in Cape Verde coastal waters
[26] to satisfy the demand for ’non-natural’ habitats [27] and promote environmental awareness among divers using
“soft” management tools (i.e. education and interpretation) instead of “hard” management tools such as restrictions or
visitors’ fees [28] (Fig. 1).

Fig. (1). Map of the Baía de Santa Maria, Sal Island, Cabo Verde with diving sites marked. Três Grutas and Tchuklassa represent
natural reefs, Sargo and Kwarcit are artificial reefs (deployed vessels).

Divers  are  open  minded  and  eager  to  learn  about  the  dive  sites  visited.  They  tend  to  look  for  information  and
support regarding the dive in general [29] and environmental education must be included in diving activities through
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“pre-diving environmental briefings” [29, 30]. Education is advocated as an advisable method for reducing environment
damage  caused  by  divers  [29,  31],  but  to  be  truly  effective  it  should  be  adapted  to  each  diving  site,  the  socio-
demographic characteristics of the divers, their previous knowledge about the environment and their learning capacity
[29].

Underwater routes are perceived as an effective way to improve biodiversity awareness among divers’ community
[32]  and  have  been  used  to  enhance  environmental  awareness  [33,  34]  and  to  reduce  scuba-diver  impacts  on  the
environment [12, 31, 35, 36], by constraining divers to certain areas [37, 38], as well as to provide information along
the path [12].

For the purpose of this study, the book Sob os Mares de Cabo Verde - Diving Into Adventure and an Underwater
Species Identification Guide were published. Additionally, four Underwater Diving Routes were proposed for popular
scuba diving sites off Santa Maria Bay (Sal Island, Cape Verde): “Kwarcit” and “Sargo”, the artificial reefs off Santa
Maria Bay and two natural reefs within the area, “3 Grutas” and “Tchuklassa”.

A growing number of publications in recent years have highlighted many issues and concerns relevant to scuba
diving  tourism  but  little  research  has  included  the  scuba  diving  industry,  host  communities  or  efforts  towards
sustainability [39]. Scuba diving tourism is an economically important industry as evidenced by the increasing number
of other locations promoting their marine resources in efforts to become scuba diving destinations and Cape Verde
aspires to follow popular, ‘must dive’ places widely promoted in social and other media such as Koh Tao in Thailand,
Layang Layang and Sipadan in Malaysia, and the Great Barrier Reef, Australia and Sharm El Sheikh - Red Sea, Egypt,
among others [25, 40, 41]. In this study, a survey was carried out to provide some preliminary data for Sal Island, Cape
Verde, on the socio-economic profile of divers, their perceptions about the environmental awareness of the local area
and potential uses of the produced tools for environmental awareness.

2. TOOLS DEVELOPED

2.1. Environmental Education and Interpretation

2.1.1. Sob os Mares de Cabo Verde - Diving Into Adventure

The conservation of marine biodiversity can only be achieved with engagement of all stakeholders. Following the
challenge put forward by a Cape Verde bank to develop a book about the local oceanic waters to serve as a Christmas
gift for their clients, Sob os Mares de Cabo Verde - Diving Into Adventure became a reality in 2008 (Fig. 2). This work
was carried by a large team of people including biologists, diving operator’s managers, marketers, dive masters and an
internationally  recognized  underwater  photographer.  3500  units  were  produced  of  this  book,  which  covered  the
following aspects: Artificial Reefs - History and Applications, Rebuilding Nature Project, Diving into Nature, Fauna
and Flora [42].

Fig. (2). Covers of the book: Sob os Mares de Cabo Verde - Diving Into Adventure´s.
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2.1.2. Underwater Species Identification Guide

The first step to produce the Species Identification Guide was the selection of species. This work was carefully
carried out by a team of marine biologists with the collaboration of dive masters from local dive centres in order to
select the most interesting species within the area, but also keeping in mind the most relevant to divers. A total of 124
species were selected, photographed underwater and distributed among 12 slates (Fig. 3 and Annex A). The scientific
and  common  names  (Portuguese  and  English)  of  each  species  were  given.  Through  a  set  of  produced  pictograms,
several aspects that are important to divers were included (e.g. Danger, Fragile, Cryptic, Pelagic and Schooling) as well
as  the  warning  “do  not  stress,  touch  or  feed  the  animals”  to  increase  the  diver’s  responsible  behaviour  following
Lindgren et al. [43]. This guide was published in 2009 with 1200 units in its 1st edition [44].

Fig. (3). a) Underwater Species Identification Guide, 6 slates, 12 pages. b) Underwater Species Identification Guide, page 1.

2.1.3. Underwater Routes

Two Artificial Reefs (Kwarcit and Sargo) and two Natural Reefs (Tchuklassa and Três Grutas) diving sites, among
the 25 available diving sites in Sal Island, were selected [45 - 48]. This selection was based on site popularity and pre-
established features such as high biodiversity, charismatic fauna and flora species and geological features. Pictograms
(Danger,  Fragile,  Cryptic,  Pelagic  and  Schooling)  and  “do  not  stress,  touch  or  feed  the  animals”  were  included  as
described for the Underwater Species Identification Guide. The selected sites were also used for several studies carried
out within the framework of the Rebuilding Nature - Cape Verde Artificial Reef Creation Project. Motivating features
for divers visits, such as presence of fish and other aquatic life forms, pristine surroundings [49] were also considered in
order to provide a a better description of the sights for divers (Figs. 4 to 7).

(a) Kwarcit - One of the artificial reefs created by Manta Diving Center is now an obligatory stopping-off point for
all divers who visit Sal Island. A short boat ride, of 5 to 7 minutes, brings divers to the site.

Sunk on January 6, 2006 by Manta Diving Center, this former soviet trawler has become, in a short space of time, a
refuge  for  the  numerous  species  that  it  protects  from the  attentions  of  larger  predators.  This  site  offers  multi-level
diving, from the rocky platform, at a depth of 28 meters, which encircles the slightly starboard-leaning hull to the top of
the mast, at 14 meters.

As it is near the cape marking the western edge of Santa Maria Bay, it is a place where larger ocean-going species,
such as Mantas, can sometimes be encountered. The dive is of medium to high difficulty, with visibility ranging from
15 to 35 meters.

This was the first of the artificial reefs created by Manta Diving Center and it is one of the many research sites of
the Cape Verde Artificial Reef Creation Project.
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These pre-diving briefings are highly effective at reducing divers’ contact with the surroundings, since they emphasize
the  importance  of  buoyancy  control  and  careful  action,  important  educational  tools,  resulting  in  an  increase  in
environmental  awareness  and,  thus,  reduction  of  diver  damage  [16,  17,  28,  29,  99].

CONCLUSION

Marine environmental sustainability is a critical global issue which, nonetheless, has the potential to be a strategic
business  opportunity  for  host  communities  and  the  scuba  diving  tourism industry  that  seeks  to  attract  tourists  to  a
destination.

In this study, Sal Island’s divers can be classified as promoters of the diving sites visited and related products, as
they seemed to enjoy their experience with the environmental tools designed for them, namely the Species ID field
guide, Diving routes guide and the Environmental diving briefing. Moreover, these tools appear to have increased the
diver’s  environmental  awareness  and  were  considered  an  effective  way  to  increase  environmental  education  and
knowledge, but also to improve divers experience within the dive site.

This study was a 1st approach to better understand the diving industry in Cape Verde. A theoretical approach that
incorporates human and social dimensions into the management of the said industry in Sal, through the implementation
of ICM and STD in a more integrative way is proposed. Nonetheless, future research is needed to better understand this
industry in a more holistic manner, identifying the concerns of each separate stakeholder, as well as the interactions
between them, improving the management and planning processes currently in practice, reviewing present issues and
elaborating solutions. All this is of core importance in allowing the decision-making processes to modify and adapt
management models and principles, such as ICM and STD, to best serve the local conditions, thus attaining a more
efficient and sustainable management of the dive tourism industry off Sal Island.
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