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TFgeotourism: A Project to
Quantitfy, Highlight, and Promote
the Volcanic Geoheritage and
Geotourism in Tenerife (Canary
Islands, Spain)

Javier Doniz-Pdez, Pedro A. Herndndez, Nemesio M. Pérez,
William Herndndez and Antonio Mdrquez

Abstract

Volcanic landscapes offer a multitude of resources to the communities that live
within them. However, the main attraction that volcanoes offer is associated with
volcanic heritage and geotourism. The scope of this project is to create and promote
emerging geotouristic products through the empowerment of volcano tourism and
thus contribute to strengthening the economic and business fabric of the volcanic
island of Tenerife (Spain). In Tenerife, this great geodiversity includes the stravol-
canoes, shield volcanoes, calderas, cinder cones, maars, tuff cones and rings, and
lava fields, all exposed beautifully in cliffs, ravines, beaches, deposits, etc. The main
activities of the project associated with the documentation and quantification of
the conservation values of the volcanic heritage are the following: production of a
documentary on the volcanic geoheritage of Teide volcano, selection of the top 50
sites of geotouristic interest, creation of urban geotourism itineraries, recreation of
the itinerary of Alexander von Humboldt, and creation of a web page for the project.
This project will deliver an essential resource needed to diversify the leisure activities
offered in Tenerife through the volcanic heritage and geotourism. It quantifies the best
that Tenerife can uniquely offer and highlights it in a globally accessible and perpetual
manner.

Keywords: volcanoes, volcanic geoheritage, geomorphosites, geotourism,
urban geotourism, Tenerife, Spain

1. Introduction

There are some major transformations taking place in mature tourist destina-
tions. These destinations correspond to the places with large tradition on touristic
activities and situate in the mature or decline phases of the cycle of life of touristic
destination [1] to refer the sun and beach tourism as Tenerife Island. These are the
results of both the obsolete nature of tourism services, equipment, and infrastruc-
tures, as well as changes in the profile of demand for more sustainable products.
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Both transformations have motivated tourism agents to seek innovative, creative,
and imaginative solutions that prevent the decline of destinations and that represent
a claim for visitors. The main examples are the changes in the touristic laws associate
to the sustainability concept, the transformation of the urban spaces in the private
and public places in the touristic cities, and the creation of the new touristic prod-
ucts such as geotourism. In this sense, within these new motivations, the diversi-
fication of the offer in the destination is being key. Therefore, the creation of new
tourism products and experiences has become one of the main challenges for mature
destinations to continue to occupy a significant role in the world tourism map ata
time when the tourism sector is being very dynamic.

Within the diversity of new products and tourist experiences that are being
developed in many parts of the world [2-3], is geotourism. Although it is true that
in its landscape and esthetic conception, relief was present in the declaration of
the first national parks in the world such as Yellowstone, Grand Canyon, etc., and
in Spain (Picos de Europa, Teide, etc.), it is not until recent times geotourism has
increased significantly [4-7], contributing to the creation of the European and
global networks of geoparks in the last 20 years. Therefore, geotourism is a relatively
modern term that was implemented in the modern society but welcomes multiple
initiatives in different places and from different geological and geographical
approaches, but they do not have to be mutually exclusive [7-8].

The island of Tenerife is an international tourist destination whose main attrac-
tion is the sun and the beach that attracts millions of visitors every year. However,
Tenerife has a great variety of natural resources and tourist attractions that could
diversify its offer and be the claim of other types of tourists [9]. In this sense, this
chapter shows the main results of the project “Tfgeotourism: strengthening the
economic and business fabric linked to the tourism sector of Tenerife by promoting
volcanotourism,” whose objective is to create different geotourism products and
experiences that contribute to diversifying the offer of leisure activities on the island
and that can be implemented by tourism companies that already exist in Tenerife or
that may be created as a result of this offer of volcano tourism products.

Therefore, the general objective and the main results of this project are in
accordance with the objectives of the Global Geopark Network (GGN) to develop
a leisure offer supported by geotourism that contributes to diversifying tourism
and traditional economic activities in Tenerife through the creation of innovative
local companies, new jobs, and highly qualified training courses for the different
tourism agents [10]. But at the same time, Tfgeotourism is also in line with some
of the objectives proposed by the Geoparks Commission of the International
Geographical Union (IGU), which relates them to their role as a tool to communi-
cate, recreate, and conserve nature or to understand the wide range of processes
that affect the sustainable development of geoparks, including the natural environ-
ment, political, and socioeconomic processes [11].

In this sense, the choice of volcanic geotourism within the diversity of new
tourism products and experiences in Tenerife responds to several reasons: 1. The
island is a consolidated and well-known international destination to which several
million tourists arrive annually. 2. The volcanic landscape of the island is diverse
and, in it, practically all the forms and eruptive processes can be recognized, giving
rise to one of the most geodiverse volcanic spaces from the point of view of the
geological and geomorphological heritage [12]. 3. Tenerife already has a geotourism
offer in some places such as the Teide National Park, being the most visited park in
the Canary Islands and Spain, with an average of about 3 million annually [13, 14],
and also in other places such as Barranco de Masca, the Macizo de Anaga, or the
volcanic tube of La Cueva del Viento. 4. A large part of the insular volcanic geoher-
itage is not being exploited for tourism, because the principal activities associate
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to the geotourism focused in the national park and some natural protected areas.
5. The practice of geotourism does not necessarily require a specialized public,
which makes it very attractive and feasible for all tourists and visitors who come to
Tenerife.

2. Tenerife a laboratory for the volcano tourism

Tenerife is the largest (2034 km?) and highest (3718 m a.s.1.) island of the Canary
archipelago (Figure 1). It has been built up as a result of the accumulation of a wide
variety (mafic, felsic) of fundamental volcanic materials in a relatively short period of
time, which results in a world-unique variety of volcano-related tourism features in an
accessible scale. In Tenerife, this great geodiversity includes the stravolcanoes, shield
volcanoes, calderas, cinder cones, maars, tuff cones and rings, and lava fields, all
exposed beautifully in cliffs, ravines, beaches, deposits, etc. (Figure 2). This volcanic
geodiversity is a nonrenewable heritage [15] with various main characteristics associ-
ated with its natural and cultural heritage [16, 17]. The diversity of forms and pro-
cesses of relief both directly related to volcanism as well as erosion and accumulation
make up the volcanic heritage [18] and are responsible for the geodiversity of volcanic
geoheritage of Tenerife Island.

Tenerife is one of the main tourist destinations in the world in relation to the
number of accommodation places (>137,000 in September 2019) and the number of
visitors it receives, which in 2019 exceeded 5 million [19]. We must also add the local
visitors and hikers who increase this number. In turn, Tenerife has a great variety
of new tourism products and experiences (geotourism, astrotourism, gastronomic,
sports, health, bird watching, sailor, hiking, diving, whale watching, etc.), which
are associated with diversity of attractions that the island has. Therefore, Tenerife
has a diversified tourist offer capable of responding to this increasingly informed,
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Figure 1.
Location of Tenerife volcanic island. Source: Own elaboration from the DEM base of Grafcan.
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Figure 2.

Different volcanic landscapes of Tenerife. (1) Teide and Pico Viejo stratovolcanoes. (2) Las Caiiadas
caldera and Majua dome. (3) Arafo historical eruption. (4) cinder cone of Montasia taco. (5) last eruption
of Tenerife: Chinyero cinder cones (1909). (6) Montaria Amarilla tuff cone and Bandas del Sur pumice
formation. (7) Montafia Pelada tuff ring and monogenetic volcanic field. (8) Punta de Teno lava delta.
(9) ravines in Teno shield volcanism.

demanding, and active demand, which makes the island an ideal destination for the
introduction of new tourism products and experiences such as geotourism.

3. TFgeotourism: Tenerife’s volcano tourism project

Tfgeotourism Project started in 2017, thanks to the financing of the Island
Council of Tenerife. The entity responsible for executing it is the Instituto
Volcanoldgico de Canarias (INVOLCAN). INVOLCAN, an entity unanimously
demanded by the Senate (11/02/2005), the Parliament of the Canary Islands
(01/11/2006), and the Congress of Deputies (12/02/2009), aims to contribute to
the improvement of volcanic risk management in Spain (say the Canary Islands;
the only volcanically active region of the national territory of Spain with volcanic
risk) and the optimization of the management of the many benefits that come with
living in a volcanic territory (geothermal resources, geotourism, etc.). Its mission
and vision are intended to contribute to the sustainable development of the Canary
Islands as well as other volcanic regions.

Within the TFgeotourism project and in accordance with its objectives, different
products have been created associated with volcano tourism. This type of tourism in
Tenerife constitutes a relatively new modality that consists of the tourist exploita-
tion of natural and cultural aspects directly or indirectly linked to volcanoes. In this
sense, the geotourism interest of volcanoes is associated with three fundamental
aspects: (1) the landscapes they generate where the esthetic beauty of the processes
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and forms cannot be compared to other geological territories; (2) the cultural aspect
of volcanoes in relation to the societies that agree with them (archeology, history,
music, folklore, gastronomy, etc.), configuring volcanic landscapes as key elements
and icons in the culture of the peoples that coexist with them and its surroundings;
and (3) the possibility of experiencing the power of seeing an erupting volcano as
long as the safety of visitors is guaranteed.

Associated both with the objective of the project and with the geotourism inter-
est of the volcanoes, TFgeotourism has created various products and tourist experi-
ences that diversify both the leisure offer of Tenerife as well as geotourism. Each of
the products generated within the project and whose purpose is to strengthen the
economic and business fabric of the island are listed and characterized below.

3.1 Documentary on the volcanic geoheritage of Teide volcano

The need to make a documentary exclusively about the volcanic geoheritage
of Teide volcano responds both to its international importance and to the fact
that it had not been done until now. The global relevance of this volcano is due
to the following facts: it is the National Park that receives more tourists in Spain
(Figure 3) and is one of the most visited volcanic areas in the world [20]; it was
part of the 16 volcanoes of the decade in 1990 according to the International
Association of Volcanology and Chemistry of the Earth’s Interior (IAVCEI) for
the reduction of natural disasters; and it was one of the five European volcanoes
(European Laboratory Volcanoes: Teide) of the European Commission, and since
2007, it has been a UNESCO World Heritage Site. To all these recognitions that
value the volcanic heritage of the national park through its rich geoheritage, we
must also add its varied and unique biodiversity and its rich cultural heritage
from pre-Hispanic times to the present day [21].

Therefore, despite the relevance of its geoheritage and its tourist importance
(international, national, and local), the national park did not have a specific and
easily acquired tourist product for visitors who are attracted by the geotourism
of Teide volcano. In this way, the documentary (Figure 4) that has been made is
entitled “Teide, the sleeping giant”; it lasts for about 30 min, and throughout it,
each and every one of the natural elements and cultural that make up the geodiver-
sity of volcanic geoheritage of Teide volcano are displayed: stratovolcanoes, domes,
cinder cones, hornitos, craters, lava flows, lava tubes, ravines, periglacial forms,
and processes.
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3.000.000
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Figure 3.
Visitors to Teide National Park. Source: ISTAC; Istac: http://www.gobiernodecanarias.org/istac/. Own
elaboration.
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Figure 4.
Some photographs about the shooting of the Teide documentary with drones. All pictures show the Teide and
Pico Viejo stratovolcanoes and Roques Blancos lava dome. Source: Alas.

The documentary was presented in 2019 at the twenty-first edition of the
Canary Islands International Medium-Environmental Film Festival (FIMEC) in
Garachico, in the north of Tenerife, with a large influx of audiences. From there,
it has been screened in various municipalities on the island (La Orotava, Guia de
Isora, Los Realejos, etc.) and the objective is that it can be screened in all of them.

3.2 Tenerife’s geoturistic guide

This is Tenerife’s first geotourism guide (Figure 5). The main objective is to show
the diversity of the volcanic geoheritage of Tenerife through the selection of various
places that collect aspects of its geodiversity, its geoheritage, and its geoconserva-
tion. According with the more geographical vision of geotourism, the places listed
in the guide show the values of the natural and cultural heritage associated with
volcanoes. In this sense, and in addition to the geological and geomorphological
heritage, aspects related to the vegetal landscape, the ornithological importance,
the panoramic views or the cultural legacy that anthropic uses have left on the
landscape are pointed out when using materials from the gea for the farming, the
stone roads or the traditional buildings.

The guide has a selection of 50 places of geotourism interest Tenerife [22]
(Figure 6) corresponding to the geological context of buildings and volcanic
morphologies of the Canary Islands defined according to the Geological Survey of
Spain (IGME). With the purpose of a greater understanding, the information of
each place is presented in a file format. This has several sections in which the name
of the geotourism place of interest and its UTM coordinates appear; the geological
context and its main interest (tectonic, morphological, stratigraphic, and petro-
logical); the municipality to which it belongs and its numbering; the location map;
its description; the conservation and uses in it in order to establish what can and
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E» Guia
Geoturistica
de Tenerife

Javier Doniz Paez

William Hernandez Ramos
Monika Przeor

Nemesio M. Perez

Figure 5.
Tenerife geotourism guide. Source: hitp://tfgeoturismo.involcan.org/.

cannot be done; the trails that run through each place; and the selection of the main
geotourism interests of the site and the bibliographic references where you can find
more information about each of the places included in the guide.

The set of 50 geotourism sites selected from the guide represent the geodiversity
and volcanic geoheritage of the island of Tenerife from the topographic, volcanic,
morphological, and landscape point of view [22, 23]. Topographically, the two slopes
(north and south) and the different altitude levels of the island are represented.
Volcanologically, the 50 places are distributed by all the volcanic buildings of
Tenerife (shield volcanism-ancient volcanic massifs, rift volcanism and the central
complex Cafiadas-Pico Viejo-Teide), they represent both magmatic and hydromag-
matic volcanism and the different dynamics and behavior eruptive (effusive, explo-
sive and mixed). Morphologically, the places are part of both the forms and processes
of direct volcanism (eruptions, volcano fields, lava fields, stratovolcanoes, etc.) and
the processes of erosion and accumulation (ravines, cliffs, beaches, dunes, slopes,
etc.). And, finally, from the landscape point of view, an attempt has been made that



Updates in Volcanology — Transdisciplinary Nature of Volcano Science

Distribucion de los
50 lugares de interés
geoturistico de Tenerife

Montaiia Amarilla

18 Montana Los Erales

19 Montafia Roja

20 Montana Pelada

21 Playa Tajao

22 Abades

23 Rambla de los Caballos

24 Cantil - Islas Bajas
Playa de San Marcos

25 Cueva del Viento

26 Montaia Blanca-Rajada

27 Montaia Majia

28 Teide-Pico Viejo

29 Roques de Garcia

30 Caldera de Las Canadas

31 Boca Tauce-Chavao

32 Las Narices del Teide / Chahorra

33 Playa de Bollullo, Los Patos,
ElAncon

34 Margarita de Piedra

1 Punta del Hidalgo 35 Corral del Nifio

2 Vega Lagunera-Jardina 36 La Tarta del Teide

3 Playa de Benijo 37 Caldera de Pedro Gil

4 Igueste de San Andrés 38 Miradores de Chipeque y

Pillow Lavas Chimague

5 Montaia de Taco 39 Playa samarines

6 Punta Teno 40 Malpais de Giiimar

7 Valle El Palmar-Baracan 41 Taludes Lavicos Garachico
&  Teno Alto 42 Volcan Garachico

9 Masca 43 Montafia Bilma

10 Erjos 44 Mentahas Negras

11 Acantilados de Los Gigantes 45 Volcan Chinyero

12 Barranco de Erques 46 Hornitos Cho Joro

13 La Caleta 47 Volean Boca Cangrejo

14 Barranco del Infierno 48 Montana Cascajo

15 Caldera del Rey 49 Montaia Samara

16 Montafia de Guaza 50 Lavas Montafia Reventada

Figure 6.
Spatial distribution of the 50 sites of geotourism intervest. Source: hitp://tfgeoturismo.involcan.org/.

places of geotourism interest are present in all the large landscape units defined for
Tenerife, which are the result of the combination of topographic, volcanic, biogeo-
graphic, and cultural criteria (landscapes of coastline with beaches and/or cliffs with
xeric vegetation, embedded and open ravines with laurel and pine forests, badlands
and lajiales without vegetation, volcanoes and lava with pine forests, stratovolcanoes
of peaks with high mountain scrub, etc., and on which you cannot ignore all their
cultural baggage) such as farming, traditional villages, churches, etc. In order to
make the selected places accessible, it has also been tried that they are always within
the usual itineraries (routes and circuits) of visitors to the island [23].

3.3 Urban geoturistic itineraries

In most cases, geotourism products, experiences, and activities are designed
to be carried out mainly in protected natural areas. However, geotourism initia-
tives within cities are gaining more and more interest [24-26]. In this sense, the
urban geotourism is a type of tourism which concentrates on the exploitation of
the attractive parts of the relief of the cities. To do so, it is necessary to identify the
places, areas, and/or elements with a geological-geomorphological interest (geosites
or geomorphosites) and then design geotouristic itineraries which can be of chrono-
logical, geological, or spatial interest. The geographical relief can be found in any
particular location within the city, either natural (volcanoes, lava flows, ravines,
cliffs, beaches, etc.), which means those that have not been occupied by urban
constructions, or those belonging to the cultural heritage (roads, buildings, etc.).
The urban geotourism is recommended to a very diverse public, from local residents
to visitors attracted by the geological heritage.

Within the TFgeotourism Project, 23 urban geotourism itineraries were
designed in the different municipalities of Tenerife (Figure 7). In each of them,
the natural geotourism sites and cultures of the cities and their environments were
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“Afia 1706, otra erupcion lateral del Teide. Se abre la
boca al sur del puerto de Garachico que por entonces
‘era el mas hermoso puerto y el mas frecuentado de
laisla

A Humboldt

Garachico esta situado en NW de Tenerife y forma par-
te de la comarca de Ycodem-Daute. Se extiende desde
las faldas del Teide-Pico Viejo a mas de 2100 metros
de altitud hasta el Atlantico. La superficie del munici-
pio es de unos 29 km’. La Villa y Puerto fue fundada a
finales del siglo XV por el banquero genoveés Cristobal
de Ponte. La prosperidad economica del pueblo se de-
bi6 a su puerto natural para el comercio con Europa
y América. Los siglos XVI y XVII fueron de gran pros-
peridad econémica para la ciudad, pero la peste, los
incendios, los aluviones y la erupcion de 1706 acaba-
ron con riqueza de este pueblo y destruyeron parte
del puerto y de la ciudad. Actualmente la ciudad de
Garachico es un lugar con encanto de la costa norte
de Tenerife que muestra un rico patrimonio natural y
cultural asociado con el fenémeno volcanico.

“Year 1706, another flank eruption of Teide volcano.
An eruptive vent has opened in the southern part of
Garachico harbour, which at the time was the most
beautiful harbour and the mast visited of the island”
A Humboldt

Garachico is located in the NW of Tenerife and belongs to the
region of Ycodem-Daute which extends from the flanks of Tei-
de-Pico Viejo, at more than 2100 metres high, to the Atlantic
Qcean. The surface of the municipality is 29 knv¥. The city and
the harbour were founded at the end of the XV century by the
italian banker Cristobal de Ponte. The economic prosperity of
the village was due to a natural harbour used in commercial
transactions with Europe and America. During the XvI and XVl
centuries the village was prosperous but the plague, fires, av-
alanches and the 1706 volcanic eruption ended the richness of
this village by destroying parts of the herbour and the village
itself At present, the village of Garachico is a magical place in
the northern coest of Tenerife, which has a rich natural and
cultural heritage associated with the volcanic ph

El geoturismo urbano es una modalidad de tu-
rismo que se centra en la explotacion de los
atractivos del relieve en las ciudades. Para ello
es necesario que se identifiquen los lugares,
zonas y/o elementos de interés geologico-geo-
morfolégico (lig) y a partir de los mismos dise-
fAar itinerarios geoturisticos de tipo cronolégico,
geologico o espacial. El relieve en las ciudades
se puede encontrar en cualquier rincén de la
misma, bien de manera natural (volcanes, cola-
das de lava, barrances, acantilados, playas, etc.)
que no han sido ocupados por la urbanizacion o
bien a través del patrimonio cultural tangible in-
mueble (trazade urbano, edificios, etc.). El geo-
turismo urbano esta dirigido a un piblico muy
diverso, desde los propios residentes de la ciu-
dad hasta los visitantes que se sienten atraidos
por las formas y procesos del relieve.

Urban geotourism is a type of tourism which concen-
trates on the attractive parts of the geographical re-
lief of cities. To exploit this potential, it is necessary to
identify the places, areas and/or elements with a ge-
ological-geomorphological interest, and then design
geotouristic itineraries which can be chronological,
geological or spatial. The geographical relief can be
found in any particular location within the city, either
natural (volcanoes, lava flows, ravines, cliffs, beaches,
etc), which means those that have not been occupied
by urban constructions, or these belonging to the cul-
tural heritage (roads, buildings, etc). The urban geot-
ourism is recommended to a very diverse public, from
local residents to visitors attracted by the geological
heritage.

ditado gracias al proyects “FORTALECIMIENTO DEL TEIDO ECONGMICO ¥ EMPRE-
SARIAL LIGADO AL SECTOR TURISTICO DE TENERIFE MEDIANTE LA POTENCIACION DEL.

El itinerario cuenta con 14 puntos de interés geo-
turistico urbano que resumen toda la geodiversi-
dad de la ciudad de Garachico y que estan directa
o indirectamente relacionados con la erupcion de
mayo de 1706 de Arena Negras. Destacan las len-
guas de lava que destruyeron parte de la villa y
puerto y que cada 5 afios, en las fiestas de San Ro-
que, se conmemoran. Es muy llamativo el uso de
las rocas basalticas y la toba (spatter) en la cons-
truccion y decoracion de los edificios religiosos y
civiles (puertas, ventanas, arcos, suelos, etc.), asi
como los adoquines y callaos en las calles y ace-
ras.

The itinerary consists of 14 localities with urban geot-
ouristic interest which synthesize the geodiversity of the
village of Garachico and that, directly or indirectly, are
related to the May 1706 Arenas Negras volcanic eruption.
We can distinguish the lava flows which destroyed part
of the village and harbour. Every 5 years, during the San
Roque festivity, there is a commemoration of that event.
A particular highlight is .the varied use of basaltic rocks
volcanic tuffs and spatter in the construction and dec-
oration of religious and civil buildings (doors, windows,
arcs and ceilings, floors, etc) and also its use as bricks
and building stones in streets and pavements.

1

Taludes Lavicos
Lava
Taludes lavicos.

Lava flow and talus.

4 Puerta de Tierra
Earth door
Lavas, lapilli, spatter, callaos.

Lava flows, lapilli, spatter, beach

Cultivos. pebbles.
Crops. Pozo de agua.
Water well

2 Barranco Salto de las Palo
mas 5 Iglesia de Santa Ana
Salto de las Palomas ravine Sante hurct
Barrancos, cantil fosil, lavas. Roca basaltica, spatter, callaos.
Ravines, fossil cliff, lavas. Basaltic racks, spatter, pebbles.
Canales de agua, estanques Iglesia
Water channels, ponds. Church

3 Ermita de Los Reyes 6 Palacio Condes de La Gome:
Lavas, rocas basalticas, callaos, Lo era Count
Lava flows, basaltic rocks, beach Spatter, rocas basalticas, lavas.
pebbles. Spatter, basaltic rocks, lava
Ermita. flows,
Hermitage. Palacio

Palace.

Figure 7.
Example of an urban geotourism itinerary. Source: http://tfgeoturismo.involcan.org/.

" tfgeoturismo.involcan.org

7

-

" que financia el Programa Tenerife Innova 2016-2021 que coordi-
na el Area Tenerife 2030 del Cabildo Insular de Tenerife y Fondo de Desarrollo de.
Canarias (FOCAN).

Ex Convento de San Francis- 10 Los Molinos

© The Milis
Rocas basalticas.
Basaltic rocks.
Molinos de agua.

San Francisco old convent
Spatter, racas basalicas.
Spatter, basaltic rocks.

Convento. Water Mills.
Convent.

1 El Roque (panoramica)
Casa Marqués de Quinta Roja El Roque (views)
House of Quints @ mar Lavas, roque
uis Lava flows, rogue.
Rocas basalticas. Cruz cristiana.

Basaltic rocks. Christian Cross.
Palacio.
Palace. 12 El Caletén

‘oledn na

Hacienda Lamero + Lavas aa, cantil fosi
Lamero state Aa lava fiows, fossil cliff.
Piedra basaltica tallada. Piscinas.

Carved basaltic rock. Poals.

Hacienda, molinos, ermita.

Hacienda, mills, Hermitage.

E» Geoturismo Urbano
de Tenerife

Urban Geotourism
O REIEE

13 Castillo de San Miguel

Rocas basalticas, lapilli, callaos
Basaltic rocks, lapilli, beach
pebbles

Castillo militar.

Military Castle.

14 Playa del Muelle
Pier beach
Lavas, playa de arena negra y
acantilados.
Lava flows, black sand, cliff

Patrimonio Natural - Natural Hedtage
Patrimonio Cultural - Cultural Herflage

identified, selected, inventoried, and characterized [27]. The information of each
site was collected in a file whose objective is to provide more information on the
places selected to make the route. The itineraries are always developed through the
cities, they are easily accessible, with little unevenness, they can be developed at
any time of the year given the subtropical climate of the island, the duration varies
between 1.5 and 3 h and the number of places and stops is not more than 16.
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3.4 Geoturistic itinerary of Alexander von Humboldt in Tenerife

On June 19, 1799, the German naturalist Alexander von Humboldt made a stop in
Tenerife with the aim of ascending the Teide volcano [28]. The traveler made various
observations, descriptions, and measurements of the places he visited. Among
the varied information that he left us, stand out his impressions of the natural and
cultural heritage associated with the volcanic landscapes through which the route
ran from Puerto de la Cruz to the top of Teide stand out. In this sense, his interesting
observations have allowed us to identify the 18 stops into which the journey was
divided and to show the tourist interest of each one of them. In addition, given the
importance of travel literature for experience tourism and the geotouristic interest
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Figure 8.
Special identification of Humboldt stops on his ascent to Teide. Source: Own elaboration from the DEM base of
Grafcan.
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of the stops on the route (Figure 8), it has been possible to recreate almost exactly
the itinerary that Alexander von Humboldt made through the Orotava Valley and the
Cafiadas del Teide.
Table 1 shows the 18 stops identified and their geotourism attractiveness divided
between natural and cultural heritage. The attractions refer both to the impressions
taken by the German traveler in June 1799 and to those that can be observed today
when the tour is made [29].

N° Stop Geotouristic attractions
1 Puerto de La Orotava Coast of La Paz, hornitos and scorias cones at Tigaiga eruption,
(Puerto de la Cruz) Teide, clouds sea, taste for nature, lyrics, music, and San Juan
festival in Sitio Liter
2 Casa familia Célogan Basaltic volcanic rocks: lavas, lapilli, etc.
(Hotel Marquesa)
3 Jardin Aclimatacién Topographic terrace, plants, natural source, climate
(Jardin Botdnico)

4 Volcanes Fraile y Horca Geology and geomorphology, volcanic cones, craters, lavas, volcanic
ash, lapilli, pumice, basalts, eruptions, vegetation, guanches, and
rural landscapes

5 Villa de La Orotava Topography, geology, hills-watersheds, climate, mist, waters,
vegetation, dragon tree, ferns, fauna, guanches, noble houses,
aqueducts, mills, crops, vineyards, fruit trees, and peasants

6 Monte de los Castafios Cobbled path, chestnut trees, laurel forest, heather, and ferns

7 Pino Dornajito Panoramas of the north of Tenerife, rugged topography,
mountainous area, volcanic mountains, volcanic cones, lava, small
ravines, porous rocks, water spring, vegetation, pine trees, and
footpath

8 Monteverde Heather, fern, fern-rooted gofio, humble town, and misery

9 Portillo Volcanoes, basalts, volcanic cones, caldera, and pine forests

10 Cafiadas Occidentales- Topographic plain, plateau, pumice fields, sands, Teide, lava flows,

Volcan M. Corrales eruptions, broom thickets, summit vegetation, hunters, and straw
hats

11 Roque de Gaita Volcanoes, black streams, obsidian blocks, rocks, rabbits, and goats

12 Estancia de los Ingleses- Black streams, ravines, plateaus, lava blocks, caves, Teide, climate,

Montén del trigo gorse, horses, mules, bonfires, and pine torches

13 Altavista Topography, slopes, escarpments, lava, snowfields, snow, mules,
and indigenous

14 Malpais (cueva del Malpafs, lavas, path, perpetual snow, glacier, cave, volcanic tubes,

Hielo) jameos, sea of clouds, and ice collection

15 Senda coladas negras Black lava flows, aa, malpais, python, sea of clouds, vision of other
islands, sunrise, laziness of the guides, and guanches

16 Rambleta Topographic plain, python, Narices del Teide, and fumes-gases

17 Pit6n Topography, slopes, lavas, python, lavas, cooling sidewall, ash,
pumice, slag, snow, and groundwater

18 Créter terminal Small crater, lava flows, slags, ashes, slopes, sensation of cold,
roaring fumaroles, Teide violet, climate, sky, bees, feeling of
loneliness, and Malvasia wine

Table 1.

Identification of the attractions with geotourism intevest in the stops made by Humboldt from the port of La
Orotava to Teide.
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3.5 Web page of TFgeotourism project

With the aim that all the products produced within the TFgeotourism project are
freely consulted and available to everyone, a web page was created (http://tfgeotur-
ismo.involcan.org/). In this, in addition to the fact that you can view all the products
generated and download them in digital format, you can consult additional infor-
mation on the geotourism places of interest or the different urban geotourism stops.

4. Conclusions

This chapter shows the different volcano tourism products created within the
TFgeotourism project for the island of Tenerife. This Spanish island is one of the
main tourist destinations in the world for both the number of tourist places it offers
and the millions of tourists it receives each year. The main tourist attraction on the
island is the sun and the beach. However, in Tenerife, there is a great variety of tourist
resources that could diversify its leisure offer, helping to avoid or minimize some of
the problems that mature sun and beach tourist destinations are having. Within the
variety of new tourism products and experiences that can be recognized in Tenerife,
geotourism associated with volcanoes is one of them. The TFgeotourismo project
aims to create different geotourism products to strengthen the economic and busi-
ness fabric of the island. In this sense, this chapter indicates and characterizes the
main activities of the project associated with the documentation and quantification
of the conservation values of the volcanic heritage, as follows: (1) production of a
documentary on the volcanic geoheritage of Teide volcano; (2) identification, inven-
tory and selection of the top 50 sites of geotouristic interest on the island associate to
geomorphosites; (3) creation of urban geotourism itineraries in the different munici-
palities of the island of Tenerife; (4) recreation of the itinerary of the pioneering
German naturalist, Alexander von Humboldt, from Puerto de La Cruz to the top of
the Teide volcano; and (5) creation of a web page for the project (http://tfgeoturismo.
involcan.org/) that showcases all the geotouristic products generated within the
framework of the project. Therefore, this project will deliver an essential resource
needed to diversify the leisure activities offered in Tenerife through the volcanic
heritage and geotourism. It quantifies the best that Tenerife can uniquely offer and
highlights it in a globally accessible and perpetual manner.
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