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Welcome, thank you for attending my talk. We are a

multidisciplinary group, from the Earth Sciences Institutes
of 3 universities and the Brazilian Trail Network.

| will be talking on the establishment of a LDT in Rio de
Janeiro, Brazil.
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Loose federation of trails, Bottom-Top network,

privilege grassroots. Common signage and
coordinated activities, individual ID. “Sense of
Belonging”. Long-term objective: linking every CU in
the country!

I'T is part of Trilha do Oiapoque ao Chui along the

Brazilian coastline (Omena & Bregolin, 2020).

Adopting a consistent symbology (yellow & black in
one direction, reversed to black & yellow on the way
back!) gerenartes a sense of belonging. In order to
provide indiduality for each trail local elements are
added at the center of the logo.



Objectives

Main objective: Application of Geotchnologies for
Geoconservation. Emphasis on developing tools for trail
managers 4 fronts:

(i) Cartographical production for the 1st Edition of a
pocket trail guide;

(i) Map geodiversity, aiming to popularize the concept,
along trail sectors and attractions;

(iii) Create a method for tackling trail geodiversity;

(iv) Consider trail user input: whether and how do users
recognize geodiversity, whether they are interested in
learning more, and which type of communication is
most effective.
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« The five year old trail is 180 km long, divided in 25
sectors.



Conservation Units

Trilha Transcarioca Brasil
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7 PE Chacrinha
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“_ Trilha Transcarioca

Rio de Janeiro Fonte: Mesquita (2016) e Landsat 8. Autor: Jhone C. de Araujo

43°10'W

The trail is an ecological corridor linking 7 city, state

and federal conservation units
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1 - Paleoproterozoic basement; 2 - Metassedimentary cover < 1.8 Ga; 3 - Neoproterozoic metassedimentary sequences covering a ‘ f\ CONNECTS

younger magmatic arch, 3 distinct groups, Sao Fidélis Group; 4 - Magmatic arch: ortogneiss of the Rio Negro intrusive complex; 2022 S20mbwr
5 - Granitic leucogneiss: Cordeirosuite; 6 - Metaluminous gneiss: Serra dos Orgaos suite; 7 - Granites: Nova Friburgo suite X Oofinn Miinyuhate

« Regional rocks and outcrops tell the story of the
assembly of Gondwana and its break-up. The red box
is the area covered by the trail.

» As a curiosity we have in the state of Rio de Janeiro
the Cabo Frio terrain that was part of Africa before
the assembly, and was left behing after the break up.
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o Varied geology spanning the last 800 million years presents
an excellent opportunity for education and outreach activities.

o Today | will be concentrating most examples on most famous
eastern sectors

e Ingreen: Sao Fidelis metasediments: sillimanite- garnet
gnesiss and Kinzigites, 800 Ma

e Inlight purple: Rio Negro complex, pre-collisional magmatic
arch, 600 Ma

e In pink, purple and redish tones: Sin- to post-collisional
magmatism, 580-500 Ma

o Post-collisional Friburgo suite, undeformed, 500 Ma not
shown

o Cretaceous to Eocene magmatism: basalt, diabase and
alcaline dikes

e Yellow tones: Quaternary



Legend

] Complexo Rio Negro

[] Grupo S0 Fidélis (Kinzigito) B suite Rosilha
[ Grupo S0 Fidélis (Sillimanita) [l Suite Surui
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Geological Section along the trail E

I

x: 646897 x: 653668 x: 660439 x: 667209 x: 673980 x: 680751
y: 7465228 y: 7463451 y: 7461675 y: 7459899 y: 7458122 y: 7456346
e The Geology modelled in 3-D was used to create a
Geological Section along the trail for Education and
outreach...
» But before we go into that, some definitions
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Geodiversity

» Geodiversity considers the variety of Geological
materials, forms and processes that sustain life
(Murray Gray, 2004 + 2013)
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Geoheritage

« Geodiversity that has some societal value is
Geoheritage: Sugarloaf
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o Sugarloafis a landmark of Rio de Janeiro. UN'’s
World heritage site, part of the SIGEP, has many
billboards, signs and Caminhos Geoldgicos and
Transcarioca Trail equipment as part of the
Conservation efforts at the site.

o The first 100 IUGS Geologial Heritage Sites, soon to
be announced.



Geotechnologies

Proa Lookout point of view,
with geology drapped over DEM

Students Trail, Tijuca National Forest, the
™ largest urban man-planted forest in the world

« Techniques and tools! Georeferenced spatial data.

« Inventory! But also for every task: analysis,
management, education, outreach activities... Motion
Tablet running ArcGIS

« Note faults, lithological contacts, and man-made
earthworks : Lagoa Rodrigo de Freitas and Enseada
de Botafogo.
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Geoconservation

« Geoconservation: management of Geoheritage.

« An emerging geoscience, according to Henriques et
al 2011: has its own periodicals, scientific meetings
and events, both National and International!

o Murray Gray in Rio. Trilha Transcarioca and Mosaico
Carioca de Areas Protegidas supported the visit.

o Reynard & Brilha (2018)
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Literature review

Brazilian CAFe App

Scopus, Web of Science
and Google Scholar

gw—umlmqu

Revista

GEOCIENCIAS

Trail mapping and
outreach activities

Database compilation

Volunteer-based inventory:
routes and attractions

Trilha Transcarioca GIS }

Pocket Guide, 1st Edition

AreGIS, Leapfrog, Global Mapper

Pocket quide: https://trilhatranscarioca.com.br/downloads/
Publications:

Geodiversity analysis
Trilha Transcarioca

Data integration from
surveys

Identification and analysis:
trail segments & attractions

Geodiversity: visibility
analysis

Geodiversity field surveys

SW Maps

Analysis & dissemination
of site characteristics

unesp®

ISSN: 1980-900X (online)

Geosystem approach to
trail geodiversity =1

Geodiversity
Kozlowski ef al. (2004)

Geoethics
Di Capua; Peppoloni (2019)
Environmental interpretation
Tilden, 1957; ICMBio, 2018

Geoheritage
Mansur et aL (2011);
Ponciano et af (2011):
Caetano e Ponciano (2018)
Geoconservation
Henriques ef al. (2011)

Geosystem
Sotchava (1978)

Google Docs

Publication 1

User perception of
geodiversity

Questionnaire
Pessoa ef al. (2020)
Google Forms

Result Analysis

Dissemination on online
dashboards

Power BI

Publication 2

« Software & Apps in Orange boxes

boxes, internal in light boxes

16

Deliverables: General Public / Academia in dark




Geodiversity analysis
Trilha Transcarioca

Data integration from

surveys

Identification and analysis:
trail segments & attractions

Input

Output

(1

dah

Geodiversity: visibility

analysis \
Geodiversity field surveys A Frequency mode
Output
Analysis & dissemination % £
of sites and -
characteristics 4 #4
a L7 E"j - / ¢
®  Observador 1 3 Nio visivel
A Observador 2 O Visivel

e

Observer mode

2
4
3 Nilo visivel

B Visivel para observador |

B Visivel para observador 2

O3 Visivel para ambos observadores

One article on GIS methodology for mapping

geoheritage




Geosystem approach to
trail geodiversity

Geodiversity
Kozlowski et al. (2004)

Geoethics
Di Capua; Peppoloni (2019)

Environmental interpretation
Tilden, 1957; ICMBio, 2018

Geoheritage
Mansur ef al (2011):
Ponciano et al (2011):
Caetano e Ponciano (2018)

Geoconservation
Henriques efal. (2011)

Geosystem
Sotchava (1978)

2 Research articles
4 BSc. Hons.
1PhD

gmumlmwu

MOSAICO

CARIOCA

« One article on user perception of geodiversity, from
managers of Conservation Units to trail guides, tourist
operators,trailrunners, volunteers and occasional

users.



Results
Mapping, GIS and Outreach




Mapa da Trilha Transcarioca
Transcarioca Trail map

For the general public, our main product is the pocket
trail guide with the complete inventory. Each trail sector
has been adopted by volunteers.
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o Sectors 21 to 25 are shown in several slides due to
their importance (Sugar Loaf is sector #25, the last if
you start from the West).




PETISEmERES ()| ® Ladeira dos Tabajaras / Ladeira dos

Tabajaras Street
(@ Mirante para Botafogo / Botafogo 1§
overview i

@ Mirante para o P3o de Aglcar /
Sugar Loaf overview

(@ Parque Estadual da Chacrinha /

» Favelas, low-income shantytowns, security issues
associated. Updated every edition, but the right thing
to do is to get a local guide! Embolden and sustain
the trail sponsors!
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GIS overlays:

Geomorphology +
Satellite imagery
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Soil classes +
Satellite imagery

B Planossolo alico W Podzilico Vermelho-Amarelo eutrdfico WM Area Urbana
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. This 3 are very important as they are used
as the input for automated geodiversity
modelling...
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Jso do Solo (2018) Favela hreas de lazer Areas residenciais
Afloramentos rochosos e depdsitos sedimentares Areas agricolas hreas de transporte Areas sujeitas 3 inundago e — .
Cobertura arbérea e arbustiva Areas de comércio e servigos Areas industriais (-c o N N E CTS

® 9-12 October

& Onirw Everywhare

Cobertura gramineo lenhosa Areas de educagio e saide Areas institucionais e de infraestrutura piblica
Corpos hidricos Areas de exploragso mineral Areas no edificadas
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Hydrography +
Satellite imagery
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« Other ancillary data such as hydrography is used
for...
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e« Not a concern for our trail... but also
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Geodiversity Analysis
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GIS overlays:

Calculated

trail sector

geodiversity index
+

Satellite imagery

Geodiversity index
(geology, geomorphology, soil maps) 7.8 — N-1 — 16-20

5-6 = 9-10 — 1B-5
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GIS overlays:
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Sites of geological
interest
+

Satellite imagery

Sites of Geological Interest '« visitor center » Peak

« Shelter Lake . Beach

. Cave . Waterfall . Outcrop
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« Combined with sites of geological interest (landmarks
and lookouts), and | will detail Lookouts shortly,
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Geological units
not present along
the trail
4

Satellite imagery

nidade Geoldgica Padro de Relevo Planicies Marinhas (restingas) '(/_‘\ JHE ROIOACAL SO 0P AMEROR
Complexo alcalino Mendanha ™ Planicies Fluviomarinhas (mangues) ™ Depdsitos Tecnogénicos (aterros sanitarios) ‘é Y CON N EQTS
== Planicies Fluviomarinhas (brejos) "N 2022
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« Note zoom out to cover entire municipality




Visibility of
geological units
not present along

the trail in relation
to lookout points

T2 mirantes Unidade Geoldgica 23 Planicies Fluviomarinhas (brejos)

Visibilidade Complexo alcalino Mendanha Planicies Marinhas (restingas)
= NZo visivel Padrao de Relevo
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Itha do Governador

General visibility of
Municipality area
in relation
to lookout points

Baia de Sepetiba

16 mirantes =W 1 = 4
N° de Observadores =3 2 == 5

= Nip visivel 2 3 = 6oumais
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Lookouts from East to West...
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Geological sites of interest
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o 19 sites of interest (landmarks) in a short distance,
here over a shaded geology base map. Sites can be
classified according to varied criteria such as
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. What are the sites potential uses?
Education? Science? Tourism?
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. The same area, Geoheritage sites land
use over shaded relief, GENERATES...
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. Up to the top of the 1st cable car station.




Legenda
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Lugares de Interesse Geoldgicos
na Trilha Transcaroca nos trechos 21, 23 e 25
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site photo
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 Apps

(&) O @ Seguro

cursos e tutoriais

https

‘earth.google.com

bolsas para sandu

livros para comprar

blogs

trilhas

4

georoteiro Geoparks and Prot: base de dados inte »

CONGRESSO BRASILEIRO DE

GEOLOGIA

Web-based public access: field guide

n@f'ﬂf

Outros favoritos
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Sector 14

Portdo da Floresta da Tijuca x Mesa do Imperador
al da Tijuca

Parque Nacion.

[ CONNECTS
9 @\ &\;202 =

Preparation of Poster and Billboard
explanations for the general public
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User perception of geodiversity:
Trail User Input & the Geosystem Approach




1- Com que frequéncia vocé fazia trilhas antes da pandemia de COVID-19?

150 respostas

2 - E durante a pandemia de COVID-197
150 respostas

@ Sempre (mais de 1 vez por semana)

@ Frequentemente (1 vez por semana)

@ Regularmente (1 vez por méts)

@ Ocasionaimente (1 vez a cada seis
meses)

@ Raramente (1 vez por ano ou mencs)

@ Sempre (mais de 1 vez por semana)

@ Frequentemente (1 vez por semana)

@ Regularmente (1 vez por ms)

@ Ocasionalmente (1 vez a cada sels
meses)

@ Raramente (1 vez por ano ou menos)

3 - Vocé ja fez a Trilha Transcarioca com algum guiaicondutor?

150 respostas

@ sm
@ Nio

4 - Quantas vezes voceé ja fez alguma parte da Trilha Transcarioca?

150 respostas

Spatial analysis and evaluation of user perception of geodiversity
Curiosity towards geodiversity and best means of communication:
The 15 question Google Docs questionnaire

.[/;\C

L)
\

@ 1a5vezes

@ 52 10 vezes

©® 10220 vezes

@ 20 a 50 vezes

@ 50 vezes ou mais
@ Nunca

@ runca

@ Nenhuma

”nv
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S - Marque o(s) trecho(s) que vocé ja percorreu da Trilha Transcarioca. (Pode marcar mais de um)

Sou um GUARURCA, fiz todos os trechos, 4 (2,7%)

01. Barra de Guaratiba x Grumari, 65 (43,3%)
02. Grumari x Grota Funda, 15 (10%)
Visited 03. Grota Funda x Morgado. 10 (6,7%)
04. Morgado x Rio da Prata, 10 (6,7%)
Sectors 05. Rio da Prata x Casa Amarela. 21 (14%)
06. Casa Amarela x Pau-da-fome, 26 (17,3%)
07. Pau-da-Fome x Piraquara, 18 (12%)
08. Piraquara x Estrada dos Teixeiras, 12 (8%)
09. Estrada dos Teixeiras x Aqueduto do Catonho, 8 (5,3%)
10. Aqueduto do Catonho x Represa dos Ciganos, 4(2,7%)
11. Represa dos Ciganos x Bom Retiro, 55 (36,7%)

12. Bom Retiro x Centro de Visitantes, 62 (41,3%)

13. Centro de Visitantes x Portdo da Floresta da Tijuca, 86 (57,3%)
14. Portdo da Floresta da Tijuca x Mesa do Imperador, 78 (52%)
15. Mesa do Imperador x Vista Chinesa. 80 (53,3%)

16. Vista Chinesa x Dona Castorina e Circuito Parque da Cidade, 51 (34%)
17. Dona Castorina x Primatas, 61 (40,7%)
18. Primatas x Paineiras/ Corcovado, 57 (38%)
19. Paineiras/Corcovado x Parque Lage, 68 (45,3%)
20. Parque Lage x Parque da Catacumba,
21. Parque da Catacumba,
22. Parque da Catacumba x Ladeira dos Tabajaras,
23. Ladeira dos Tabajaras x Portdo da Chacrinha, 12 (8%)

24. Portdo da Chacrinha x Praia Vermelha (Morro da Babildnia), 17 (11,3%)

25. Praia Vermelha x Morro da Urca, | — 116 (77,3%)

— 0 25 50 75 100 125 —
I ———

48 (32%)
37 (24,7%)

7 (4,7%)




6 - A Trilha Transcarioca percorre diversas Unidades de Conservagdo, qual(is) delas vocé ja visitou? (Pode
marcar mais de uma)

. . Parque Estadual da Pedra Branca
conservaﬂon Un|ts Parque Natural Municipal de Grumari
Parque Nacional da Tijuca

Parque Natural Municipal da Cidade

Parque Natural Municipal da Catacumba

Parque Natural Municipal José Guilherme Merquior

Parque Natural Municipal Fonte da Saudade

Parque Estadual da Chacrinha

Parque Natural Municipal Paisagem Carioca

Monumento Natural dos Morros do Pdo de Aglicar e da Urca
Nenhuma

83 (55.3%)
87 (58%)
140 (93,3%)

50 (33,3%)
69 (46%)

12 (8%)
16 (10,7%)

37 (24.7%)
18 (12%)
115 (76.7%)
2(1.3%)
0 50 100 150

7 - Marque of(s) termo(s) que vocé tem conhecimento ou ja ouviu falar. (Pode marcar mais de um)
150 respostas

Biodiversidade 150 (100%)
Geodiversidade 130 (86,7%)
Te rmInOIOgy Sociodiversidade 76 (50,7%)

GEOLOGICAL SOCIETY OF AMERICA®

145 (96,7%) 'N N ECTS
022 =

Ecossistemas

Nenhum
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« Question 8: Which best represents
Transcarioca Geodiversity? Urban or idilic
settings? Generic or a landmark?

. 3 — Tijuca National Forest viewed from
Pedra Branca, in the west. Urban sprawl in
between. Underexplored potential!

. 95— Telegraph Rock, a newcomer in the
winner’s list



Which best represents Transcarioca Geodiversity?
From outcrop detail to outcrop to narrow- and wide-views from lookout points

. As Cristina De Vera mentioned in the
morning talk, geodiversity depends on
public recognition...



Which best represents
Transcarioca Geodiversity?
General public’s favorites:

wide-views from lookout points

66 (44%)

71 (47,3%)

85 (56,7%)

4 94 (62,7%)

108 (72%)

0 25 50 75 100 125
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Sebecron twdo An_uc
Monumento Natural dos Morros 30 Pao de Acucar e da Urca
Parque Estadual da Chacrmda
Pargue [stadual da Pedra Brancs 1 46
Nio Visitado
B visrado
Parque Naconal da Tyuca
Nbo Viantado
W vt
Parque Natur al Muncopal da Catacumba 8 7 9
Parque Natur al Munopal da Cdade ’
Parque Natur sl Munipal de Graman La "
Pargue Natur al Munpal Fonte da Sasdade
Paroue Nt Mune sl bose Gusther me Mesouss

Quantas vezes feza TT? Realizou a TT com guia?

a g

Frequincia antes/durante COVID-19

. Power Bl for analysis, a powerful tool to
understand user perception




150 answers

—
Respostas

Cuniosidade

Curiosity,
In 10 levels

Falta Info Geodrv Gua/Condutor

Enough info o
On geodiversity? Trail guide?
—
Sim
~
Sin

Frequéncia

Frequency

 ye———

Geodivna TT

Perception of
geodiversity?




Cunosidade Falta Info Geodwv Guwa/Condutor Frequéncia Geodivna 1T
Curiosity, “**Enough info L e Perception of
y g L Trail guide? Frequency .p .
In 10 levels On geodiversity? geodiversity?
=
—
f—
150 answers -
0 ———— 1
Respostas
‘ 1] 7
0 =
Nio
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Geosystem
Approach:

Socio-
cultural

Geodiversity ijﬂﬂ‘}";ﬂg,yvaﬁw Geoethics G eoconse I’VEltI on
& UN’s
SUSTAINABLE .
S Sustainable
Geoeducation : Co'llective D eve l-o p m e nt
& Geotourism Management
Goals

Environment
Interpretation

(" CONNECTS
= 202255

. So here is our approach, and if you want
more detail, please check our Publications!
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Geosystem

sainabilty_ Approach:
. R Geoconservation
o"w"v? ,
I ¢ | SUSTANAOILTY o & UN's
E(onne — Sustainable
N crecezo, [P Development

| Goals

(( CONNECTS

. 2022

. Worldf Trails Network Conference in
Greece has recently discussed the theme,
our team participated.
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1

GOOD HEALTH
POVERTY b AND WELL-BEING

DECENT WORK AND ! 10
ECONOMIC GROWTH

CLIMATE 1
ACTION

16

BELOW WATER

https://en.unesco.org/sustainabledevelopmentgoals

QUALITY GENDER
EDUCATION EQUALITY

REDUCED
INEOUALIIIES

PEACE, JUSTICE PARTN[RSHIPS
AND STRONG F[]R THE GOALS
INSTITUTIONS

z@

CLEAN WATER
AND SANITATION

SUSTAINABLE
DEVELOPMENT

GQALS

. And | urge you to become acquainted with

sustainability goals!
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Trecho 01

Barra de Guaratiba x Grumari
Parque Natural Municipal de Grumari

We are all volunteers at the trail, and as |
conclude my talk | wish to thank you for
your attention and | will be happy to
answer any questions.
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Acesso

LIl n
)] Trilha Transcarioca

Thank you!
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