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Abstract Tierra del Fuego (Patagonia, Argentina) is a re-known place due to its
location and beauty. These attributes have drawn attention to adventurers during
centuries as well as to visitors from all over the world and also to local and foreign
researchers during decades. Witness of this situation was the Sixth Argentine
Congress of Quaternary and Geomorphology which took place on April, 2015.
A field trip was organized within the frame of the Congress in order to expose the
scientific knowledge of the region and to reveal several aspects of the uniqueness of
Tierra del Fuego. This chapter proposes a geotourist itinerary in Southern Tierra
del Fuego, taking into account the experience of the first part of day 1 of the
corresponding field trip, that is, along the Ushuaia-Harberton transect. Geotourism
is a modern way of tourism that focuses on experiencing the Earth geological and
geomorphological features. In order to achieve this, special services and facilities
can be organized, for instance guided visits, interpretative materials (such as
booklets, signs, posters), viewpoints, thematic trails, among others. It is believed
that this geotourist itinerary must start with the identification of georesources that
may allow in the future the design of a product to enhance this transect singularities.
In this sense this chapter aims to: (a) present geotourism as a modern way of
tourism, (b) outline the geological and geomorphological setting of Southern Tierra
del Fuego, (c) select and describe different georesources in the Ushuaia-Harberton
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transect using a data-sheet designed ad hoc, and (d) discuss about geotourism as a
bridge between science and leisure and how the former can be used to upraise the

latter.

Keywords Georesources - Geotourism - Argentina - Patagonia - Southern Tierra
del Fuego

1 Introduction

The Isla Grande de Tierra del Fuego (Fig. 1) is located at the southern end of South
America, between lat. 52°27' 14"-55° 04’ 36"S and long. 65° 05" 31"-
71° 46" 05"W. It is divided into two administrations: the Republic of Chile west of
the 68° meridian and the Republic of Argentina to the east of it. This island is the
largest of those of the Fuegian Archipelago.

The unique geographical position of Tierra del Fuego attractive in itself (the
southernmost part of a continental landmass in the world) is enhanced by extremely
diverse geoheritage, including striking sceneries of different origin.
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Fig. 1 General outline of Isla Grande de Tierra del Fuego
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In Argentina, the province of Tierra del Fuego includes three urban locations:
Ushuaia (the capital city), Tolhuin and Rio Grande. The former was the venue of
the Sixth Argentine Congress of Quaternary and Geomorphology which took place
last April, 2015.

After three days of varied enriching lectures and even international conferences
(some of which gave rise to this volume), a field trip was organized in the spirit of
revealing the uniqueness of Tierra del Fuego: a geographical area which is geo-
logically divided into two different tectonic plates: the South American plate to the
North of the Magellan/Fagnano Fault and the Scotia plate to the South of it (e.g.
Olivero and Martinioni 2001; Gonzalez Guillot 2012) and was covered with big
masses of ice during the Last Glacial Maximum which took place 24 ka B.P.—
thousands of years before Present—(e.g. Rabassa 2008; Rabassa et al. 2005;
Rabassa and Coronato 2007). These features bestow singularity to Tierra del Fuego
and this will be exposed later.

The field trip organized within the cited Congress included an itinerary of three
days around Tierra del Fuego in order to visit and to learn about special localities of
geomorphological interest (Fig. 2), such as the Beagle Channel, the drumlin field of
Harberton and Isla Gable, Lago Fagnano (day 1), the erratic boulder field of Punta
Sinai in northern Tierra del Fuego (day 2), Pleistocene and Holocene paleosoils
(day 3) and many more features.

Field trip

/\-/.Tolhuin

\_. Estancia

Harberton

Fig. 2 Three-day field trip during the Sixth Argentine Congress of Quaternary and
Geomorphology (Google Earth image)
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Thanks to the local scientists and specialists that led the field trip, the partici-
pants were part of a geotourist practice, but without being aware of it. What is
geotourism then? It is a modern way of tourism that focuses on experiencing the
Earth geological features: the “geo” part of the term means geology and geomor-
phology and the “tourism” part of it means visiting geosites, learning, appreciating
and engaging with nature and landscape (Dowling and Newsome 2010).

Martinez Fernandez (2013) stated that there is a need to emphasize the appre-
ciation and use of geological tourist attractions and in fact geotourism appreciates the
abiotic environment in a natural landscape, without losing sight of its interrelations
with biota and culture, but understanding that the latter have been historically more
considered and integrated into tourist products and interpretative media. Under this
perspective, geotourism offers a great opportunity to create new products in sparsely
populated and faraway areas with incipient tourism and also to enrich the diversity of
mountainous and coastal environments that currently concentrate more demand.

In this context, the itinerary proposed in this chapter starts in Ushuaia and
continues through the National Road number 3 northwards and then takes place
along provincial road “j” which leads to Puerto Almanza and then to Estancia
Harberton (an “estancia” in Patagonia is an extensive private area or a large rural
complex, similar to a ranch).

Along National Road 3, there are many winter sport centres which are also the
starting point of several treks in the Fuegian Andes during the rest of the year.
There are presently different viewpoints along the itinerary but only one site offers
an interpretative board (in Valle Carbajal). The road “j” leads first to Puerto
Almanza, a small fishery location, where there is incipient tourist infrastructure in
the form of family restaurants, but for the time being these restaurants are mainly
visited by local people rather than by tourists. Then, the route leads to Estancia
Harberton. This is the oldest estancia in the Argentine sector of Tierra del Fuego. Its
founder, Thomas Bridges, was an Anglican missionary who received a donation of
land from the Argentine National Congress in acknowledgement for his work with
the natives. Harberton is now managed by Thomas Goodall, a great-grandson of the
founder. The estancia was declared an Argentine National Historical Monument in
1999 since it maintains its original simple buildings of wood covered with corru-
gated iron, its gardens, stone piers and terraces (January, 2016. Retrieved from
http://www .estanciaharberton.com/historiaenglish.html). Originally, it operated
with sheep (for wool) and cattle (for meat) but today, this well-known farm offers
organized visits around the place: farm buildings, a vegetable garden, a graveyard, a
museum of bones and a tea house. There is also a dock there from where small
boats leave to visit an island nearby which is home of a Magellan penguin rockery,
sometimes with occasional visitors of other sub-Antarctic species.

Apart from the tourist use of these roads, the transect draws attention to local and
international scientists. Field and postgraduate courses organized in Ushuaia usu-
ally include this transect and different research projects were carried out in the area
during the last three decades.

However, visitors just pass these roads, using them as a link between Ushuaia
and Puerto Almanza or Estancia Harberton. Landscape performs as a great
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backdrop but most visitors enjoy it without merely noticing its components and
dynamics. Despite this, through interpretative facilities, visitors may also acquire
knowledge and understanding of the geology and geomorphology, and this is in fact
the key goal in geotourism (Hose 1995). In addition, from a touristic point of view,
Borla (1995) made a report classifying and analysing natural and cultural resources
with ecotouristic potential. In her study the biotic information was particularly
detailed, as it is usually understood that flora and fauna are the main source of
interest for ecotourists.

In this sense, this chapter aims to: (a) present geotourism as a modern way of
tourism, (b) outline the geological and geomorphological setting of Southern Tierra
del Fuego, (c) select and describe different geosites in the Ushuaia-Estancia
Harberton transect as well as their educational potential, (d) discuss geotourism as a
bridge between science and leisure and how the former can be used to upraise the
latter.

2 Geotourism as a Modern Way of Tourism

“The beauty of many geomorphological landscapes has long been recognized,
starting from travelogues of ancient travellers and scientists. Today, many such
landscapes, if easily accessible, are top tourist destinations, accommodating mil-
lions of visitors annually. They come to see the scenery, which in their eyes have
outstanding universal value” (Migon 2010, p. 11). However, geotourism is much
more than just looking at landscapes.

Though modern geotourism has been practised for some time before, the term
was actually undefined until the mid-1990s when Hose first definition appeared:
geotourism is a form of tourism based on the provision of facilities and interpre-
tation services that allows tourists to incorporate knowledge for understanding the
geology and geomorphology of a site (including its contribution to the development
of Earth Sciences) beyond the mere aesthetic appreciation (Hose 1995; in Hose
2012).

Conceptualizations of geotourism as a form of tourism have been reviewed by
several authors. Since a universally accepted definition of the term does not exist,
there are major disputes and confusions about its meaning (Hose 2012; Ollier
2012). As a result, it can be said that “when defining geotourism, two opposing
conceptions emerge. Some scholars consider geotourism to be synonymous with
geographical tourism, that is a form of tourism aimed at the integrative discovery of
an area, with all its natural and human components [...] The second view considers
geotourism as a form of tourism aimed specifically at the discovery of the geo-
heritage of a region [...]” (Reynard 2008, p. 225).

In this study, the latter view is adopted and although the aim of this paper is not
to present the different approaches, some definitions will be given.

In Iran, Sadry (2009) suggested that geotourism is a type of tourism based on
knowledge, preservation and interpretation of abiotic nature attributes. This idea
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was shared in Spain by Carcavilla et al. (2011) who added that geotourism must
disclose the particular characteristics of the Earth to the visitors. Dowling and
Newsome (2010, p. 232) stated that geotourism is a niche within nature tourism
“that specifically focuses on geology and landscape. It promotes tourism to geosites
and the conservation of geodiversity and an understanding of Earth Sciences
through appreciation and learning. This is achieved through independent visits to
geological features, use of geotrails and viewpoints, guided tours, geo-activities and
patronage of geosite visitor centres”. These authors fell within the sustainability
paradigm emphasizing the importance of this type of development which is locally
and economically beneficial, while geological heritage is protected. Moreover,
Newsome and Dowling (2006) explained that geotourism can be seen as a system
made of three subsystems: forms (landscapes, landforms, sediments, rocks and
fossils), processes (tectonic activity, volcanic processes, weathering, erosion and
deposition) and tourism (attractions, accommodation, tours, activities, interpreta-
tion, planning and management). In Brazil, Ruchkys (2007) understood that geo-
tourism is the segment of tourism that has the geological heritage as the main
attraction and at the same time seeks protection through conservation of resources
and tourist awareness. He added that interpretation makes this heritage accessible to
the lay public and promotes the development of Earth Sciences.

These various definitions converge at the following keywords: geological her-
itage, conservation, interpretation and learning. In this sense, Hose (2012) referred
to the 3 G’s of geotourism: (1) Geoconservation: an emergent geoscience that
promotes the recognition of the importance of geosites for sustainable development
education; (2) Geohistory: a systematic narrative of geological and geomorpho-
logical discoveries, events, personalities and institutions, and (3) Geointerpretation:
the art or science of determining and communicating the meaning of geosites,
events or locations.

As to the third G, geotourism uses, in order to achieve appreciation and learning,
independent visits, thematic itineraries, viewpoints, guided tours, visitor centres and
interpretation materials, such as posters. At this point, and following the different
approaches, it can be said that the major difference between geotourism and other
forms of tourism is precisely its educational function: to teach, to instruct and to
explain clearly the repertoire of georesources in different sites (Millan Escriche
2011).

Finally, “geotourism as a type of nature tourism comes to fill an empty field on
the use of geological resources of the landscape in Argentina” (Martinez Fernandez
2013, p. 61). In Patagonia, for instance, there are incipient geotourism initiatives in
arid and sparsely populated areas, particularly in northern Patagonia. Martinez
Fernandez (2013) stated that Patagonia has a great geotourist potential considering
the strength of this destination in the national and international offer as well as its
ever-increasing number of tourists. In the past two decades, progress has been made
in “ecotourism” through the creation of new products and infrastructure of the term
in the tourist supply; likewise, a geotourism discussion must be encouraged. If
geotourism enhances the abiotic components of a natural landscape, then this
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perspective opens great possibilities to other Patagonian destinations as well as it
promotes diversification of attractions in mountainous, tableland and coastal
landscapes (Martinez Fernandez 2013), presently still unused for these purposes.

3 Geographical Setting

The geological history of Tierra del Fuego began 150 Ma (millions of years) ago,
when the area was covered by oceans from where volcanic islands emerged
(Gonzalez Guillot 2012). Between these islands and a continent to the north, there
was an interior ocean with submarine volcanic activity that created new
seabed (Stern and de Wit 2003). Some 50 Ma later, this interior ocean begun to
narrow due to a change in the dynamics of the tectonic plates. The collision of these
plates deformed the rocks causing faulting, folding and foliation and triggered
mountain uplift (e.g. Fildani and Hessler 2005; Klepeis et al. 2010). This was the
beginning of the formation of the Fuegian Andes which continued until the
Miocene (Klepeis and Austin 1997; Ghiglione and Ramos 2005; Torres Carbonell
et al. 2011). Successive stages of compression made the range grow in altitude and
width. At the same time, major faults were formed, nowadays followed by the main
valleys of the region, such as the Lago Fagnano, the Beagle Channel and the
Carbajal-Tierra Mayor-Lashifasaj valleys. As these processes took place the interior
ocean disappeared and the Tierra del Fuego archipelago completely emerged 2 Ma
ago (e.g. Olivero and Malumian 2007).

Today, the boundary between the South American and Scotia plates (Fig. 3) is of
the transform type (Diraison et al. 2000). The Magellan-Fagnano Fault extends
from the Pacific Ocean through the Chilean side of Tierra del Fuego, and it con-
tinues into the Atlantic Ocean domain; the depression that occupies the Lago
Fagnano follows this huge fault (e.g. Lodolo et al. 2003). The plates move along
this fault with an average relative speed of 4-6 mm per year (Smalley et al. 2003,
2007; Mendoza et al. 2011). Movements along this fault, according to some
authors (Cunningham et al. 1991; Kraemer 2003; Rapalini et al. 2015), have caused
the curvature of the Andes in Patagonia which explains why the Fuegian Andes
present a W-E trend, when the rest of the Southern Andes have a dominant N-S
orientation.

According to Bujalesky (2007), the basement of the southern part of Tierra del
Fuego is composed of pre-Jurassic highly deformed metamorphic rocks, covered by
Late Jurassic to Early Cretaceous volcanic pyroclastic rocks and by Early
Cretaceous, mildly metamorphosed, sedimentary rocks of marine origin. The
northern part is composed of non-deformed Late Jurassic-Early Cretaceous rocks;
the oldest exposed sediments are continental or marine Tertiary rocks, overlain by
Pliocene-Pleistocene glacial deposits.

During the Quaternary, glaciations affected Tierra del Fuego (Fig. 4): five main
lobes developed from an ice sheet in Darwin Range, Chile (55° S—-69° W; 2000 m a.
s.l.—meters above sea level—), spreading in all directions and following
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Fig. 3 Tectonic plates that affect Tierra del Fuego (modified from Bird 2003)

alignments and pre-existing fluvial valleys; small tributary glaciers occupied inner
valleys (Rabassa et al. 2011; Rabassa and Coronato 2007). According to Rabassa
etal. (2011), “five main glaciations have been mapped in the northern area, but only
the last two have been recognized so far in the mountainous southern area”. In the
former, submerged till, glaciofluvial deposits and erratic boulders have been rec-
ognized, whilst in the latter conspicuous moraines, outwash plains with kettles,
drumlin fields, cirques, troughs and many other erosional and depositional land-
forms can be identified. The Last Glacial Maximum was attained around 24 ka B.
P., and the ice recession started before 14.7 ka B.P. (Rabassa and Clapperton 1990).

These geographical characteristics impose low-hill topography, plateaus and
closed depressions in the North of the Fuegian archipelago and a mountainous
terrain in the South, separated by a transitional intermediate zone formed by hills,
wide valleys and lake basins (Coronato 2014).

The topography, together with the latitudinal position of Tierra del Fuego and its
closeness to Antarctica, which influence the climate, gives rise to three major
biomes: steppe in the North, sub-Antarctic mixed forest and Andean desert in the
South, and the Fuegian ecotone in the centre. All these factors determine five
landscape units (Coronato 2007): steppe plains, mixed hills and valleys, forested
mountains, peaty plains and coasts. Since the transect Ushuaia-Estancia Harberton
is located in the “forested mountains™ and “coasts” areas, only these two landscape
units will be described.
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Fig. 4 Major ice lobes during the Quaternary glaciations, based on Coronato et al. (2004) (Google
Earth image)

According to Coronato (2007, 2014), a mountainous topography dominates the
south-western part of Tierra del Fuego. The Fuegian Andes, with W-E direction,
form relatively low mountain ranges, reaching about 1000 m a.s.l. Slope steepness
is considerable, and therefore, despite rather low altitude, there is a high mountain
scenery with jagged peaks, rock slopes, deeply incised valleys and widespread
talus. Metamorphic rocks of Palacozoic and Mesozoic age and marine origin are
stratified, folded and foliated. There are also some igneous rocks, both volcanic and
plutonic. Mountain systems have been subject to minor faulting. All the landscape
shows evidence of past ice modelling. Cirques, horns, truncated spurs and sharp
edges are characteristic. Some glacial troughs are now occupied by lakes, whereas
most of the valleys host peatbogs and Nothofagus sp. forest in the slopes, up to
600 m a.s.l., in the lower parts.

On the other hand, 525 km of two different coastlines describe Tierra del Fuego
in the East and in the South. The former corresponds to the Atlantic Ocean coast
and is situated in a stable geological area. The latter, where the transect takes place,
corresponds to the Beagle Channel, situated in a seismic, tectonically active area,
affected by several glaciations. High coasts in hard rocks with gravel beaches as
well as low and terraced areas can be identified.
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4 Ushuaia-Estancia Harberton Transect as a Geotourist
Itinerary

Any geotourist itinerary must start with the identification of georesources that may
allow in the future the design of a product to enhance the singularities of a transect.

Though the Ushuaia-Estancia Harberton transect offers more georesources, in
this case the attention will be focused on the six most important ones (Fig. 5). The
sites selected for this itinerary were all stopovers during the field trip of the
Congress and are the result of an assessment and ranking process carried out during
the senior thesis of the first author (Schwarz 2009), which included the design of
three instruments for data collection: a fact sheet, a direct assessment sheet and a
parametric assessment sheet. Some of these results were presented in other meetings
(Schwarz et al. 2011; Schwarz 2013).

To describe each of the six georesources, a data-sheet was designed (Table 1),
following recommendations when building a catalogue of sites of geological
interest (Carcavilla et al. 2007). The sheet includes information about location
(coordinates and access of the viewpoint and management), physiographic features
(dimensions and altitude), lithology, type of use (economic, scientific, recreation,
observation) and geodescription (formation, processes, age, among others). It also
details what type of georesource is described, according to its structure (sedimen-
tary, tectonic, hydrological or geomorphological) and materials (minerals, rocks,
fossils or soils), what educational functions it has so as to learn about different
geoprocesses and geosystems, which specific Earth Sciences could be promoted if
geo-interpretation is offered, as well as any other information related to various
aspects of nature and culture.

All the photographs included in the sheets (Tables 2, 3, 4, 5, 6 and 7) were taken
by the first author during different field trips whereas all the sketches except one for

Fig. 5 Ushuaia-Estancia Harberton transect. Georesources: / Beagle Channel, 2 Valle Carbajal, 3
Gable island, 4 Drumlin field, 5 Bahia Cambaceres and 6 Harberton peatbog (Google Earth image)
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Table 1 Data-sheet to describe georesources

Georesource
1. Location 5. Sketch
1.1. Coordinates

1.2. Access

1.3. Management

2. Physiographic features

2.1. Dimensions
2.2. Altitude

3. Type of use

4. Lithology

6. Photograph

7. Geodescription

8. Type of georesource

8.1. Structure 8.1.1. Sedimentary 8.2. Materials | 8.2.1. Minerals
8.1.2. Tectonic 8.2.2. Rocks
8.1.3. Hydrological 8.2.3. Fossils
8.1.4. Geomorphological 8.2.4. Soils

9. Educational functions

10. Geosciences promoted

11. Other information

12. References

Schwarz (2016), doctoral thesis in preparation

georesource 3 were hand-drawn by the second author during the Congress field
trip. Sketches include notes in Polish but these are translated into English below
each respective sketch.

5 Linking Science and Leisure

The six georesources presented above are just a sample from a more extensive list
of potential sites of interest. The transect Ushuaia-Estancia Harberton offers many
more, such as Monte Olivia, Rio Lasifashaj, Cerro Cornti, Bahia Brown and Bahia
Harberton, among many others. All these natural attractions are already being used
by the tourism industry, but as Manosso (2012) stated, the scientific contents
offered to tourists should be more extensively explored so that these localities are
not only appreciated for their aesthetic value. One way to achieve this is through
thematic panels. Miranda et al. (2011) explained that these have a great effective-
ness and give the chance to bring people to issues related to Earth Sciences. Panels
give observers information about what they are looking at in a direct way. They are
a great resource for geo-interpretation and geotourism, particularly in isolated
localities.



S. Schwarz and P. Migon

60

(panunuod)

ydeiSojoyd ‘9

‘BaIE QU) UL AJIAJOB OIWSIOS 9SUSIUI JO NSl oYy se ‘pasoydiowreowr
pue papjoj ST 10s STYJ, "SN0dJE)AI) A[Ie-OIsseIn[ oje] Wolj UISHIO JULIeW Jo s1Ae] AQ POISA0D 2Tk WIN) Ul YOIym ‘d1] oSk JISSeIn[ JO sy001 AIejusuwipas pue
STUED[OA YOTYM UO Juswdseq drydioureow e jo 1red Jomof SII Ul SISISU0D Yorym ‘sdofoaap . sopuy uerSon oy Jo xo[duwo)) paurioja(],, 9y} 1se0d ypiou ay) Suory

AZojoyiry y

BIALIO
JN MO[2q K2[[eA B OJUT PUE IS8 d) SPIRMO) UMO) ) SSOIO® ‘Gi:g T8 erenys() woiy armiedoq

Jevuoy) 3 bvag

M wiang
Fpuop pod Sunep m 1 MIsm uarg 1 0yso UM
zatd h.«.v.,._.ue.m ,‘vh,__u.,%a nmighysy Z _v.«c‘___hﬁ

oINS g

UONEAIISGQ "OYNUAIDS "UONEAIINY OTOU0I]

asn jo odL1 ‘¢

TS®W(Q

SpmnY "T'C

opim o3e1oAe wy ¢ pue Suol wry 06T

suoIsuawWI(] ‘'

sarmeay orydeiorsAyd ‘¢

pIeno) Jse0)) [BUONEN pue AABN QuUNUASIV

JuowaSeuR "¢']

erenys Jo K15 Y} WOy SS9 1M

$S000Y 7T

MOV (LT 089~S.8T .8V oS

SJRUIPIOO)) ']

uonedoT ‘|

(erenys() ur) Jouuey)) J[Seaq,, :] 90IN0SAI0D)

Jo9ys BIep [ouuey)) 2[Seaq ] 90IN0SAI0dD) T Qe



61

A Geotourist Itinerary ...

When Science and Leisure Meet

(8002) ‘e 10 Aysopelng ‘(L00T) 0reU0I0) pue esseqey ‘(6661) T8 1 01.U0I0D (000T) ‘IB 1 Bsseqey (L00T) 01euoio) (S661) BHog ‘(1007) BPAIOA pue elog
S90UAIJY 'TT

*SIUSWIUIDA0S [200] pue [euoneu ay) Aq pajoajoad are suipseod oy Jo sued juareyig

'sooraq PO JOYSIY pue IOYS AY) UO ‘PO ST ()OOY SIS [eIIS0[0BYOTY

‘Tse w 009 03 dn aoys oyy woiy sdojoasp 1se10§ “ds snSnfoyrop ‘s1seioy d[oy IojemIopun)

‘Teuuey)) 2y} JO SII[SI pue Spue[st oY) ur aA1[ sum3uad Jurpnpour 9JI[pIlq pue S[EWRW-BIS

‘preoq uo urmiIe(q sofrey) Sunok

Ay s diy snourej e papnjoul yorym oLy yInos 03 suonipadxa orydeioipAy s, L0y z11] ul pasn [2ssA AARU UYSNIIG ) WOIJ SIALIDP dUIRU [QUUBYD Y], uoneuLIOJUI 1_YIO T

K301000)
K3ojoydiowoan) | pojoword sIOUASOID O]

‘[0AQ] ©Is Ay T se3ueyd Jofew Jnoqe —
pue ‘sown [e1oe[3 jo sorueukp oY) pue aewd [eqo[3 ur saSueyo jnoqe —
tsarerd 0110309} IN0OQE —

UIRd[ 0 SIONSIA Mo[[e Aewr uonejardioyur-oon) suonouny [euoneonpy ‘6

S[0S '+'7'8 X [ea15ojoydiowodn p'1°g

S[ISSO "€'T'8 X [eda150[01pAH "¢1°'8

X SO0y TT'8 X oWoRaY, 718
S[EIOUIN “['T'8 S[ELIIBIL "T'8 Areyuowpag “1°1°8 aimonng "1'g

201n0521093 Jo odK, ‘g

*$9ss9001d snouagoxa pue snoua3opu jo uorssardxe

oy jo odwrexa Jueoyrusis & 31 SULIOPISUOD JSAINU] [EIIS0[09D) JO SIS © Sk [ouury)) 9[Seaq Y} PaIe[ddp LAAINS [eIIS0[0dD) pue SUIUIA dUNUASIY Yl ‘00T Ul
‘ADT 2y SuLnp juoy 991 Ay} Jo uonisod WNWIXEW Y} MOYS JLy) SIUIRIOW [BJUOI pUe ploy

urqunIp e SuIpnfoul ‘uIsuo [eroe|S jo swojpue] JUAIRPIp JuasaId $)se0d [oUURYD ) (UOISOId [BIOR[SQNS JO SOINJBUSIS MOYS [QUURYD O} UI SIO[ST pue SPUe[st Y],
‘d'd By '8 INOQE palIeIs 1ajem Bas Jo mopur aarssaiSord oyy

Cd'g ey L1 PMels SIONOR[S oy Jo 1eanal oy, “Med [enuad sII Ul SSAUIIY) JO W )0Z] PUe UKy 0T JO (PIM 9TeIoAL UB (PIM Pue U] (0g Suofe ‘WO oy Sutmp
H 0} A\ WOIJ pamoy d[Seaq Joroe[S-oared oy, "ou00ISIO]J Y SULIND SOWIT) [BIOASS SIAIOR[S Jo[IN0 £q Pa[[opow sem jey) AJ[[eA J1U0)d9) & sa1dnodo [ouuey)) Ay,
*opn 98Ukl W-Z-URY}-SSA[ B Pue WISl [EPNOIOI [BUINIPIWSS (IM “OIWUBUAD QULIBMSH D, [ PUe ¢

u2om)aq 2rneradwd) B yiim 10Jem IeQ[)) "BaIe UI)SaM U Ul W ()87 JO yidop winwirXeu & yim SUe00 dNUR[Y ) PUL OY10ed 2} SI0UU0D JBy) [QUURYD ULIRW Y uondiosapoan) </

(erenys() ur) Jouuey)) 9[Seaq,, :] 90IN0SAI0D)

(panunuod) ¢ dqe],



(panunuod)

S. Schwarz and P. Migon

ydeiojoyd ‘9

Joop A9[[ea o ur s30q jead—
IOA0D MOUS JJBAUq UIDS 901 1910v[3—sI10108[3 SuISuey $—1
[ySu] on3uo) [eroe[s e jo souanysuer) Jo AIS

oy amvp = wqasclons
funatug Bmhered pad
Friropn - pbtem props) - -

Frmnepn P

YIS g

o3¢ snodoejar) Apreg-orsserng
9T Jo ‘pauriogop Aysiy saje[s pue sAI[Ayd :uonewio,] urewa|

ASofory

"UONBAIOSQ() "UOTBAIONY "OIUOUOIT

asn jo adAJ, ‘¢

Ts® W Q00T 03 ST WolLf

Spmny T'C

[IPIM WNWIXew ury ¢'g ‘Suof ury ¢

SUOISUWI(] ['C

sarmeoy orydeiSorsAyd ‘g

"OAIOSAI [RINJRU B JO JIed "OIqnd

JuowaSeury €T

«,, AIMo1 Suofe ‘erenys() WOIJ Wy /|

SSO00Y 7T

MLTS 0T 089/S.€0 Y oFS

SaJeUIpI00)) ']

uonesoT ‘|

Jefeqre) a[[eA,, 17 90IN0SAI0n)

62

109ys ejep [efeqie)) J[[EA 7 90IN0SAI0AN) ¢ Qe



63

When Science and Leisure Meet: A Geotourist Itinerary ...

(#002) ope[[0D pue S0y (S00T) OKeuoI0) pue esseqey (L661) UOpULIES

SQOURIRJY 7T

's[ren [e1Ads jo jutod Junuels pue udis aanejardigyur yym jurodmarp
"SMO JOATI J00Jje JBY) SIOABSq pue OJI[pIlq JO 90UISAIJ

's30q 9s9Y) UT punoj a1am po ey £'¢ sea1], ‘s3oqiead pue soye] mofeys Aq pardnooo Aepoy st A9[[ea oy} jo 1ed

*Ka[eA Yy Fuofe suni J9AL BIAIQ Y],

UONRWLIOJUT 19YI0 T

K3ojoroe[D
K3ojoydiowoan
KSoj00n

pajowoxd soULIIS0dD) ‘(]

*SOpI[SpUE[ pue SULIdYIEIM Jnoqe —

pUE {SULIOJPUR| 9ABJ] PUE dJBJINS I} 9POId UL IIoR[3 & Moy —
‘sowm Teroe[S Jo sorweukp 9y) pue jewI [eqo[S ur seueyd jnoqe —
£$91U0J09) INOqE —

UIB9[ O} SIONSIA MO[[e Aew uoneldidioyur-oon

suonouny [euoneINpH ‘6

S[I0S 'v'C'8

S[ISSOq "¢"C'8

X SY0H 'TT'8

S[BIRUIAL “1°C"8

S[ELIAIRIN T8

X eorSojoydiowoan '1°g

[20130[0IPAH "¢'1°8

X JIU0YJL, T T'8

Areyuowrtpag “°1°8

amponng ‘'Y

90In0s21093 Jo adA[, *§

*SOpI[S SLIGAP PuE 00I JO d0udPIAd [eorydiowoas moys sadofs awrog
"KaTrea Y3 Jo wonoq oY) e

sysodop |1 owos 10§ 3dodX9 ‘QUOZ UOTR[NWNIOR 9J1 dY) SeM SIY) 90UIS 19y PAYNUIPI 9q UBD DT Y} YIM PAJRIoosse suLiojpue] [euonisodop
oN "sinds pajeounr pue sKaffea Surduey ‘senbiro ‘suroy ‘saSpe dreys se yons SULIOJpUE] [RUOISOID [RIOADS SMOUS Aa[[eA [eleqre) oy ‘Aepo],

‘Touuey)) 9[Seaq oy} 0) A9[[eA BIANQ Y} YSNOIY) YINOS Y} 0} POMOJ QO] 99T Juanysuen e ‘OT oY) Suun(
‘WRISAS [RIOR[S PAjRISoul uB JUIULIO) ‘SOTURI JBOA[Y PUB OSIIAIP[EA ‘BLIONTIOUIA
QU) WoIj PIpuISAP Jey) sIroe3 duidje Auew pue 19[S Jopno urew e Aq pardnooo sem AJ[[eA sIY) ‘suoneror[3 Areurajen() ay) Suung

“uonoa1Ip FS-M

e ynm (feysejise] pue J0Ae]A BLIDL]) sAQ[[eA Judoe(pe sopnoul yorym 9nej jsniy Jofew Juoj wy 00T © £q pasioaen st AJ[ea [efeqre) ayJ,

uondLosopoan) 7,

Jefeqre) a[eA,, 17 90IN0SAI0N)

(ponunuoo) ¢ Jqe],



S. Schwarz and P. Migon

64

(panunuod)

ydei3ojoyd ‘9

93e QUAD0[OH JO $20uanbas [eIONI] pue URI[OE ‘[RIAN][E AQ UIB[IOAO 9IE Jey) SIUSWIPIS OIUAZOIOR[T QUI0)SI9 Ik ]

£q pa1oA0d pue (UOTRULIO} UBSYER X ) PSULIOJIP pue papof ATYSIY ‘s)joo1 Arejuowipas pasoydiowre)aur Jo pasodwod st yooIpag K3oroyr

(wonoq)
[euuey) ‘rokef xosre( ‘(3red roddn) ysikoin

©OS AU} WOIJ pue[s] d[qeo)

YoRs ¢

"UOTBAIISqQ) asn jo adAJ, "¢
TS® W Z6—0 Spmmly '¢'e
ST suolsuawi ‘¢
saryeay oryderdorsAyd ‘g
‘uojeqiey eroue)syg Jo ued s1 i -oeAld juowoSeuey ¢'|
"I0Us
[Puuey)) o[Seaq ay) Suofe SpIemisam uny dIouwr ¢ pue (peoi yip) [,
oy 3uore G¢ ‘(paaed) ¢, 9Inoy Suole Wy (f ‘erenys) Woij ury ./ $SA0Y T’
MuEY €€ oL9/Su8T TS oFS SejeuIpIoo) "°1
uoneso |

PUB[SI 9[qeD),, ¢ 92IN0SAIOAL)

J9US BJep PUB[SI J[qBD) ¢ A0INOSAI0D) § QB



65

When Science and Leisure Meet: A Geotourist Itinerary ...

(L00T) oreu0I0) pue esseqey ‘(6661) ‘¢ 30 01UOIOD (LOOT) 0FU0I)

(0002) (0661) "T& 19 Bsseqey
RERIIEIEIEN i

‘PUR[SI U} UI 9[)BD dABY O} pasn uopeqiey erouelsg ‘ised ay) uf

UonNeWIOJUI YO 11

A3ojoydriowoan

pajowrord Sa0ULIIS0ID) O]

"SULIOJpUE| [BISBOD INOQE —
pue ‘sowr) [e1oe[3 JO SoTueuAkp 9y) pue 9jewI[d [eqO[3 Ul sa3ueyd Jnoqe —
1UIed] 0) SIONSIA MO[[e Aew uonelardigui-oon

suonouny feuoneINpH *6

SI10S "¥'T'8 X [edt3ojoydiowodn 418

S[1SSO "€'7’'8 [ed150[0IPAH "¢'T°8

X SY20Y "TT8 RILIREEN A I
X S[RIQUIIN "1°T'8 S[RLIRIN "T'S X Areyuowipas 1°1°8

amponns 7'y

901n0s21093 Jo odAJ, '

‘suooJe[ pue s3oqiead ‘sarrur Aq pardnooo are suorssardep uruINIp-IUI Y],

'$93103 pue adeys . 9[qeS,, B 9ABI[ YOIUM SOABM BIS AQ UOISOIQ SUONS JOPNS SUIWnIp Juroej jsom Y],

*doy uo j1un [I-0nSNoe] PadIOMAI-A[[EIOR[S € pUE JIUN SUINSNOR[-OIOR[S B JIun [eIAnpjoroe[s

JJUP-PayNens 10eJU0I-901 U JIUn [[1) [eseq Jomo[ & Jo pasoduiod sI armonns [eurqul oy, ‘ysiy ['se W g6 0) dn pue

apm uny ¢°( ‘Suof wry ¢'Z 03 dn are yorym ‘surunip A3ooI ¢ pue surunip (), jo pasodwod Sureq ‘BUNUASIY UI PAqLIOSOP
PIoY UIWNIP IsIY Y} 0) Spuodsaliod J1 pue UoIsoId [eroe[3qns Aq payoaye spuels] [ouuey) d[Seaq ay) Jo 1red sI puesr SIy [,

uonduosapoan) 7

pue[sI 9[qeD),, :¢ 20IN0SAI0AN)

(PoNUNUOd)  AqEL



S. Schwarz and P. Migon

66

(panunuod)

ydei3oloyq 9

[19mo]] saer £q paqy Apred are suorssaidop urjuunip-oug
(surqunip ssoIde $e0S Peor Ay ‘UoMAqIEH BIOUBISH O} Peol dy) £q)
Py ununI “f

yaorra/ puspom w{o,!.\.,nm
- omon 5522 wovnwrephtpire pyuandibo
ek e

W&J@-\‘Ji‘im om_.m...ﬂné..& U_m.?i 2w w»ﬂ-m
<+ LAIFGABL] BRUD 55 op P op Fad )

LSRN

‘sysodap [ [eroR[3qng ‘uoneuwlo) ugyse X

ASojoypry §

"UOTIBAIOSG() "IIIOUOIT

asn jo adAp, ¢

I's'e w O] O} () WOIL]

opuny "¢’

Suop wry ¢ suorsuw( ‘17
sarmea) oydeidorsAyq ¢
“eAL] JuowaSeuRIA “€']

“(peox wip) [, ooy suofe
¢ pue (paaed) ¢, A0y Suo[e W (f ‘erenys() Woxy Wy ¢/

$S000Y 7T

Mu6T 8T oL9~SuLT /TS oS

SOIRUIPIOO)) 'T'T

uonedoy |

PIoY UI[WNI(],, i 90IN0SAI020)

Jo9ys BJep p[oy UIWNI(] : 9INO0SAI0AN) § Qe



67

A Geotourist Itinerary ...

When Science and Leisure Meet

(9007) duoruoIY (Z00T) IWIOIZUOY BUA00IY (£OZ) OTRUOI) Pue Bsseqey] “(6661) ‘T2 10 01euoI0) (0007) T 10 esseqey ‘(L00T) 0¥euoI0)

SQOUAIRJOY ‘T

(AN—MS) pulm oy} jo uopnodaip Surreaard oy moys jeyy sean  Jey,, Jo 9ouasalg

uonewLoyur Y10 ‘11

K3ojoydiowoan

pajoword $a0ULIIS02D) "0

Y11 Yoo sysodap [eroe[3 moy —

puE tSowm [e1o[S JO SOMUBUAD 9y) pue SBWI [8qO[S Ul seSueyd noqe —
UIBI[ 0) SIONSIA MO[[e Aew uone)didiour-oon

suondUNy [BUONEINPH 6

S[IoS ¥'T'8

S[ISS0 "¢'C'8

X SYO0Y TT8

X S[RIOUIN “T'T'8

S[eLIRIBIN "T'8

X

[eo1Sojoydiowoan) ' 1°§

[#IS0[0IPAH “€'1°8

eI, T8

Areyuowipag 1'1°8

amponng ‘1°g

901n0s21093 Jo odLJ, '

'SIOYI0 Suowe ‘e[aIeA ‘sarooequie)) ‘feysejise :p[oy Yl OSIOARI) SIOALI [RIOAIS

‘feyseyise] Joroe[3-odred oy pue oeaq 1oroe[S-0ored ay) :$9qO[ 901 0M) JO OULISIXI AY) AEdIpUl
SJUQWIUSI[E JURIQJIP ST, "UOTOAIIP JS—AMN B ALY 100J UTRIUNOUI O} J& SUI[WNIP ) J[IYM UONIAIP F—A\ © JARY I0US Y} UO SUIUINIP Y,
‘uoneroe[3 Auad0ISIdLd Y} SuLnp pauLioj arom pue sdnoid ur readde
Kqreard&y Aoy, *moyp 291 Jo uonodarp smoys ey 2deys uoods-pajoAur ue yim sutiojpue| [eroe[3qns [euonisodap pue [BUOISOID Y1Oq I suljuniq

uondosapoan) */,

PIoY UI[WNI(],, i 90IN0SAI090)

(ponunuod) g AqeL,



68

S. Schwarz and P. Migon

Table 6 Georesource 5: Bahia Cambaceres data sheet

Georesource 5: “Bahia Cambaceres”

1. Location

1.1. Coordinates

54° 52" 17"S-
67° 17" 34"W

1.2. Access

95 km from Ushuaia:
40 km along Route “3”
(paved) and 55 along
Route “j” (dirt road).

1.3. Management

Private.

2. Physiographic features

2.1. Dimensions

It has a wide mouth of
830 m, whereas its
penetration is around
1300 m.

2.2. Altitude

0 m as.l.

3. Type of use

Recreation. Scientific.

4. Lithology

Yahgan formation: Early
Cretaceous. Deep marine
metamorphosed
sedimentary rocks of
marginal basin (black
slate, tuff and sandstone).

5. Sketch

®

5 ceres
Bahia Cambaceres ¢ .icu.
Harberken
~ td. kmefobru dnimiino o, ale
fym rezem pbnizenie jest zalocrlq

e rs ke

(o) = liaa dnegoem
A it ego poiiami
asymetng cing paginek chalng Ik
f'm»«h»]

Drumlin landscape continues

(approximately 4 km to the east from

Estancia Harberton), but the

inter-drumlin depression is now a marine

bay.

Asymmetric rock knob (“roche
moutonnee”) [lower left]

Shoreline of a higher sea level stand, c.
3 m [lower right]

6. Photograph

7. Geodescription

Inter-drumlin depression with NW-SE direction. Separated from the
Bahia Varela through a peninsula and connected by a 50-m-wide

tombolo.

Ice-moulded bedrock hills around the bay.
Marine clear water with an average temperature of 6.5 °C and a tidal

range of 1.16 m.

Uplifted Holocene beaches.

(continued)
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Table 6 (continued)

Georesource 5: “Bahia Cambaceres”

8. Type of georesource

8.1. Structure 8.1.1. Sedimentary 8.2. Materials 8.2.1. Minerals
8.1.2. Tectonic 8.2.2. Rocks X
8.1.3. Hydrological X 8.2.3. Fossils
8.1.4. X 8.2.4. Soils
Geomorphological

9. Educational Geo-interpretation may allow visitors to learn:

functions — about changes in global climate and the dynamics of glacial times;

— about major changes in the sea level;
— how tides affect shores; and
— about coastal landforms.

10. Geosciences Geomorphology
promoted

11. Other information | Presence of molluscs, algae and marine birdlife.

Archaeological sites dated back to 8000 years ago, on the shore and
higher old beaches.

Natural shelter for sailboats.

12. References
Borla (1995), Coronato et al. (1999)

Panels add valuable information to traditional itineraries, and they are an
excellent complement to tour guides, who can use these posters as a practical and
attractive tool to report on geological topics. At the same time, the involvement of
different stakeholders enables a fundamental objective: to disseminate and promote
the conservation of geological heritage (Miranda et al. 2011).

Apart from the interpretative panels that could be arranged in each of the six
georesources described, we propose the following initiatives:

— Georesource 1: “Beagle Channel”

A bike and trekking path could be designed connecting different bays along the
northern shore of the channel. In the path, different stopovers could include posters
explaining landscape formation as well as quotations from explorers and scientists
of the area, such as Charles Darwin, who described the Beagle Channel as a
beautiful sheet of water surrounded by mountains, rounded and not very high, of
clayey shale, covered by a dense forest (Darwin 2006).

— Georesource 4: “Drumlin field”

An interpretation centre could be built, including different rooms dedicated to
the evolution of the Fuegian landscapes, such as the formation of the Andes, the
Last Glaciation and the current interglacial time. Information about climate changes
and glacial landforms should be given. This would be the first inter-drumlin
interpretation centre in the world and could offer services like stores, bookshops and
coffee-shop, among others.
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Table 7 Georesource 6: Harberton peatbog data sheet
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Georesource 6: “Harberton peatbog”

1. Location

1.1. Coordinates

54° 52' 54"S/67° 13" 43"W

1.2. Access

100 km from Ushuaia: 40 km
along Route “3” (paved) and
60 along Route “j” (dirt road).

1.3. Management

Private.

2. Physiographic features

2.1. Dimensions

0.4 km x 0.2 km

2.2. Altitude

25 m a.s.l.

3. Type of use

Scientific.

4. Lithology

Holocene peat that occupies a
bedrock hollow excavated in
rocks belonging to the Yaghan
formation, Early Cretaceous.

5. Sketch

@ Tuvbera Harberton

- Aafstorsie (= najddurna hesporia)
forforasko na Femi ggm-‘f
a«f_:ﬁx ze spagu 14,8 ka (2 gigé.

49,5 m)

—==

6. Harberton peatbog

The oldest (longest history) peat bog
in Tierra del Fuego—date from the
bottom of peat 14.8 ka (from 10.5 m
depth)

6. Photograph

7. Geodescription

Inter-drumlin depression occupied by about 11 m of Sphagnum sp.
peatbog, without external drainage and circular shape.

The base of bog was dated to 14.8 ka B.P.

Paleo-climatic and environmental research resource.

8. Type of georesource

8.1. Structure

8.1.1. Sedimentary

8.1.2. Tectonic

8.1.3. Hydrological

8.1.4.
Geomorphological

8.2. Materials 8.2.1. Minerals X
8.2.2. Rocks
8.2.3. Fossils
8.2.4. Soils X

(continued)
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Table 7 (continued)

Georesource 6: “Harberton peatbog”

9. Educational functions Geo-interpretation may allow visitors

to learn:

— about changes in global climate; and

— how a glacial depression can be
occupied by peatbogs.

10. Geosciences promoted Geomorphology
Geology

11. Other information Oldest peatbog studied in Tierra del
Fuego.

12. References
Roig (2004), Rabassa et al. (2005), Roig and Roig (2007), Arocena Bongiorni (2002)

— Georesource 6: “Harberton peatbog”

Special visits with local scientists could be arranged to this locality in order to let
visitors walk on the peatbog. Together with the specialists, interpretation of the
available data could promote better understanding of natural events, which could be
used for scientific research. Thematic panels explaining the importance of bogs
should include information on how paleoclimate history can be rebuilt after
studying this georesource.

Migon (2010, p. 9) explained that ““... natural scenery, which is essentially a
combination of landforms of different sizes, shapes, origins, and ages, can be
captivating”. However, and according to Manosso (2012), some natural resources
are not easily seen by visitors, but with this type of scientific intermediation they
can become visible and decoded. Turning a traditional visit into a geotourist one
could overcome this difficulty. How? Through specific background research, at both
the theoretical and application levels (Reynard 2008). Geology and
Geomorphology appear to be the most suited sciences to achieve this, since “...
where an untrained eye sees mainly the beauty of a physical landscape, geomor-
phologists go a step further, trying to answer how and why such a natural beauty
has come into being” (Migon 2010, p. 9).

Using science for geo-interpretation must be seen as an opportunity to enrich the
experience of both residents and visitors, giving them the chance to learn and
understand physical natural processes, which would definitely make tourists
appreciate better the Fuegian landscapes and lead to a more conservationist look.
Moreover, through the implementation of the proposed initiatives, visitors would be
informed and educated about local heritage, and this would probably reinforce the
identity of the residents. This transect could be a proper scenery for academic
practices where scientific knowledge would be spread. Approaching visitors to
Earth Sciences could even awaken scientific talents.

Furthermore, since the existence of the first Fuegian geotourist itinerary could
draw attention of more visitors, not only it would broaden the local tourist offer, but
also alleviate other tourist saturated areas such as Tierra del Fuego National Park.
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Besides, if this transect becomes a geotourist one, conservation and maintenance
practices should be carried out, keeping roads in a good state, designing new paths,
arranging panels and brochures. All these could derive into the generation of new
local workforce.

When referring to Patagonia (and Tierra del Fuego is included) Rabassa (2008)
said: “Being a land of adventure, mystery and opportunity, it is one of the least
populated regions in the world and the southernmost territories with temperate
continental ecosystems. It is today a chosen destination by thousands of tourists that
flock from all over the world, searching for the well-promoted Patagonian
enchantments”. Geotourism could definitely take advantage of these strengths.

6 Conclusions

Geographical, geological and geomorphological settings of Tierra del Fuego make
it an attractive geotourist destination.

Following Reynard (2008), “by definition leisure is central for tourists. On the
other hand, geotourism has among its objectives the education of Earth Sciences.
The challenge is, therefore, to develop tools that combine these two aspects, leisure
and education, to disseminate knowledge on geosciences towards a large public”
Reynard 2008, p. 228).

It is believed that through this geotourist itinerary in Southern Tierra del Fuego,
science and leisure could be linked in a way that the forms of enhancement pro-
posed are addressed in order to take advantage of the educational functions of each
site, as well as to promote conservation, dissemination of scientific disciplines and
generation of economic activities.

Taking the transect Ushuaia-Estancia Harberton and focusing on natural scenery
does not necessarily mean that geotourism is practiced. However, it is assumed that this
route could be turned into a geotourist itinerary if special services and facilities were
organized in order to provide an enriched experience to visitors through the initiatives
proposed and other innovative proposals to develop Earth Sciences and to promote
sustainable economic activities involving the local population. All these would not only
value each georesource as a concrete spatial unit but the whole transect between Ushuaia
and Estancia Harberton, generating a sustainable development opportunity.
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