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The caves of Gorongosa National Park,
Mozambique
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resent an overview of the results of four speleological expeditions to Gorongosa National Park (GNP) conducted between
and 2019 under the umbrelia of the Paleo-Primate Project Gorongosa, with each annual field season lasting for about

nestone formations of GNP, with the aim of ascertaining their archaeological and paleontological potential and their
slications for the study of human evolution. Following previous bibliographic and documentary research, six karstic areas
surveyed via airborne and on-foot visual scanning, and also with the help of local guides. A considerable number of
jiously undocumented caves and rockshelters have been inventoried, ranging from small cavities to complex
omosed galleries with hundreds of metres and large chambers. Most of these caves were thoroughly explored and
ribed in their general and specific features, including non-invasive appraisal of the deposits’ archaeological or
eontological potential. The speleological resources of GNP are now being revealed and prove to be much more impressive
previously thought. The produced cave inventory is becoming a powerful reference database, with potential for future
arch in geology, paleoclimate, archaeology, ethnography, palaeontology, biodiversity and other fields of knowledge.

Introduction and framework

is located in the province of Sofala, central further speleological research and the fact that caves in this
ambique. It is found in the Pungue River drainage basin, area generally present discrete entrances.
iere the southernmost continental section of the East
can Rift System (EARS) ends, with Mount Gorangosa to
northwest and the Cheringoma plateau east of the
Ma Graben. The plateau is prominent, with Eocene
mulitic limestone formations, a remnant of the former
al plain (TINLEY, 1977) and a speleological hotspot.
ral caves are known in this area, including the largest
gnized cave system in Mozambique, the Codzo River
Ive, with 942 m surveyed in 1998 by Laumanns and
aborators, in the NE Buffer Zone of the Park (LAUMANNS
LAUMANNS et al., 2016). Unpublished reports from
0 prospectors referenced the existence of caves within
NP (cf. VACHAMUTECO 1982) and later the
ologists MERCADER & SILLEN (2013) described a few
; nd rockshelters, some with archaeological remains
Ing from the Middle to Late Stone Age and Iron Age.
rtheless, available knowledge about caves to the south T L]
%0 remained scarce, most probably due to lack of  Figure 1: Surveyed sectors (GNP main boundaries in green
outline). Adapted Google Earth Image.

Google Earth
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Considering the geographic location, the geological
framework, and the gap between EARS and South Africa,
two core areas for the study human evolution (cf. BOBE et
al. 2020), the potential scientific interest of these karst
formations is compelling.

2. Materials and methods

Prior to field work, bibliographical and documentary
research was carried out on karst cavities in the GNP region.
Six different sectors were selected for surveying, based on
previous references to the existence of caves, geological and
geomorphological characteristics of the terrain and
observations using satellite imagery. These sectors are, from
north to south: Codzo — Mazamba (GNP buffer zone),
Nhagutua, Condué, Goronga — Nhaciquideze, Muanza and
Muredeze (Fig. 1).

Field surveying was based on visual tracking performed
during systematic on-foot coverage inside the fluvio-karstic
canyons, in adjacent plateau areas and in other karst
terrains. When possible, field search was conducted with
the participants walking side by side to cover the largest
surface area. When geologic faults and fractures were
detected, their alignments were inspected, considering the
potential of these discontinuities for the development of
karst cavities. Some of the areas were previously searched

3. Results

Among the six different prospected areas, as expected, the
one that revealed larger caves was Codzo-Mazamba, partly
included in the Buffer Zone of the GNP, related with the
rivers that drain from the Cheringoma Plateau to the Rift
Valley. Reconnaissance visits were conducted to the
previously known caves in these areas, broadly explored and
surveyed by Laumanns and collaborators in 1998 (cf.
LAUMANNS, 2001). Also, the two caves where MERCADER &
SILLEN (2013) conducted  archaeological tests
(Nhamissimbiti and Nhamababwa) were visited and
mapped. During field surveying, three new caves were
found and mapped, the larger one (Ninga ya Jeremias) with
56 m of development and a depth of 11.5 m. In these caves
large mammal bones are common. The probability for the
existence of other caves in this area is very high, given the
extraordinary density of endokarst formations. Most caves
have large sediment deposits that may contain
archaeological and/or paleontological remains; however
these are largely covered with thick guano layers hiding any
ancient vestiges. So far, only the caves tested by MERCADER
& SILLEN proved to be archaeological, but more testing in
some of the dry galleries in other Codzo caves is likely to give
similar results.

The Nhagutua area is partly covered by the GNP in its
northeastern boundary. About 40 m to the east of the cave
described by LAUMANNS (2001), the 170 m karst-gorge-
cave Ninga Nhagutua, another similar and parallel cave was
discovered, with 200 m linear development in a tectonic
fault (SE-NW). Elephant bones were found inside this cave.

The Goronga-Nhaciquideze area turned out to be rich in
modest size caves. A total of 13 caves were explored, the
larger one with a length of 56 m (Goronga 10). Relevant
sediment deposits, suitable for preserving
archaeological/paleontological remains, are often present.

Therefore, speleological research was included in the pa|e'
Primate Project Gorongosa (PPPG), a long-term
paleontological, archaeological, and primatological project
held by GNP, under the coordination of Susana Carvalho,

through low altitude aerial observation (helicopter), Oﬁ
several occasions the involvement of local people was very
useful. B!
The expeditions required specialized equipment for caye
rigging and progression. Whenever necessary, passages
were unblocked using manual methods. The cavitie
geographical coordinates and prospection tracks were
recorded with GPS devices: Garmin GPSMAP 64st, OREGON
750t and RINO 650. The topographic and topometric survey{, A
were carried out using the DistoX/X2 laser distance
measurement device specifically created for subterranean -
topography by Beat HEEB (2009), and the TopoDroid"
program, with a Samsung Galaxy Note 10.1 tablet. The
DistoX/X2 calibration procedure was performed with the
AESDA Calib (REGALA, 2015). The cave topographic drawings
were carried out in loco, following primarily the conventions
for underground topography established by the
International Union of Speleology (UIS). : '1.

In the Goronga Shaft several modern bones of large
herbivores and other animals were collected for the GNP
comparative vertebrate anatomy laboratory. Some other
caves have abundant sediment deposits with the possibility ?
of containing ancient vestiges. Of these, Goronga 2 may
have ethnographic and archaeological interest given the
presence of a large pottery vessel, probably of recent age,
and a quartzite laminar flake in the sediments near the o
entrance.

Entrance

Entrance

NHAMADJODHO 1

PLAN

Entrance

NHAMADJODHO 2

Figure 2: Plan view of the Nhamadjodho caves
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ué/Kundwe showed an abundance of karst cavities,
of very small size. In the field surveys many shelters
. re referenced. The limestone outcrops exhibit horizontal
ing, with numerous joint controlled cavities, which are
jow but sometimes penetrable, creating shelters,
~-casionally leading to wide but very shallow chambers. This
the case of the Bat Shelter, or "Shallow Cave", whose
ession is only possible by crawling, although it opens
a shallow wide chamber of about 7 x 11 m. This cavity
abited by a large colony of Nycteris thebaica bats
T entnﬁcatlon by P. Naskrecki). There are sediment deposits
. abundant bat guano, rich in guanobiont fauna. Besides
rchaeological Kondué cave and Machibombo shelter
viously tested by Julio MERCADER and Peter SILLEN
13), in the Snake Shelter, discovered in 2017,
haeological lithics were also found.

Muanza, the existence of caves was previously pointed
ut by LAUMANS (op cit.) and MERCADER & SILLEN (op. cit.),
me with lithics surfacing the deposits, showing
rchaeologacal potential. Excavations conducted by William
CHER and Vera ALDEIAS in 2018 under the PPPG revealed
ossible Iron Age and Stone Age contexts in the Conga Cave.
ring the surveys held in the Muanza River influence area,
er 25 karstic caves were recorded, and are, to our
nowledge, new unpublished sites, although at least two of
hem (Engenho and Pedro & Abel), suffered intensive bat

guano harvesting.

Lim

Muanza 3 - Gorongosa - Mozambique
Survey: Frederico Tata Regala,

Maria José Pinto & Luis Meira Paulo
2018/08/09

DistoX2 (cal 4 =0.34) + TopoDroid
UISv2 6-

In

?

~— Main contour

=:::? Possible continuation
-~ Presumed dimension

Blocks / stones

Sediment

'(-el“‘

' Human scale = 1.8 m high

EXTENDED SECTION a - &'
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=
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Figure 3: Survey of the Muanza 3 cave
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0 100m
Figure 4: Plan view of selected caves in the Muanza river
region.

From the speleological point of view, some of the caves
surveyed in this region are, so far, the most expressive
endokarst formations known within GNP’s main boundaries,
especially Engenho Cave (290 m) (see Fig. 4) and Muanza 3
(>230 m) (Fig. 3). We must also note the biodiversity
relevance of Nhamadjodho 1, Nhamadjodho 2 (both in
Fig.2), Muanza 3, Muanza 4 and Mpingo 3, all with massive
bat colonies comprising different species. Also, the Ntoé
cave may be considered as an ethnographical curiosity, with
the preserved remains of old animal traps, representative of
traditional hunting practices and techniques. This cave
seems to be also one of the most promising for containing
preserved archaeological and/or palaeontological remains
in the sediment deposit, considering the location, not far
from the river, and its suitable sheltering conditions. The
Amarula Cave, with more than 130 m and not thoroughly
explored yet, presents good conditions for paleoclimate
studies based on speleothems, with several uncommonly
well-preserved stalagmites.

Muredeze/Muaredzi - Prospections in this area were
practically restricted to the karst gorge. Five caves plus one
possible cave high in the gorge wall (Muredeze 6) were
recorded. The surveyed caves are mainly small river
tributaries which are probably active during the rainy
season. The Muredeze 2 Cave is the largest and houses an
important bat colony.
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4. Conclusions and future work

The speleological research included aerial and field
prospection, underground exploration, photographic
documentation, technical description, topographic survey
and preliminary archaeological or paleontological potential
assessment. The speleological inventory was enhanced with
reports on 42 previously undocumented caves, several
rockshelters and obstructed cave entrances. Topographic
surveying was conducted in 25 caves and one shelter,
summing up around 1,750 m of mapped galleries. Several of
these caves contain extensive and apparently deep
sediment deposits, often with large mammal bones from
several different species of extant animals, but also species
that no longer roam in the immediate area, although still
present in parts of the Cheringoma plateau. They are,
therefore, relevant sources for the collection of useful
specimens, especially important in terms of comparative
anatomy and molecular data for phylogenetic studies. The
occurrence of a few pottery fragments and lithics reveals the
human activity in or near the caves and the infilling deposits

Acknowledgments

We are thankful to Greg Carr for accomplishing the dream of resurrecting Gorongosa National Park. Without his suppb (
the support of all the GNP staff this work would not have been possible. We are also grateful to the park rangers and t
colleagues and students that give us their help during the field seasons: Tina LUEDECKE, Dora BIRO, J6rg HABERMANN,
CAPELLI, Maria J. F. da SILVA, Felipe MARTINEZ, Jodo COELHO, Robert ANEMONE, Rassina FARASSI, Thomas A. PUSCHEI
SIER. A special acknowledgment to Piotr NASKRECKI, for the bat’s identification.

This work was supported by several diferent institutions, including: St Hugh’s College, Oxford: Gorongosa Restoration Pi
National Geographic Society; The Leverhulme Trust; The John Fell Fund, Oxford; The Gorongosa National Park; Diregéo Ge
de Patriménio de Mogambique; Pontificia Universidad Catdlica de Chile; Interdisciplinary Center for Archaeology and Evoluti

of Human Behaviour (ICArEHB).

References

BOBE R., MARTINEZ F., CARVALHO S. (2020) Primate
adaptations and evolution in the Southern African Rift
Valley. Evolutionary Anthropology, 29, 94-101.

HEEB B. (2009) An All-In-One Electronic Cave Surveying
Device. CREG Journal, BRCA Cave Radio and Electronics
Group, 72, 8-10.

LAUMANNS M. (2001) Report on the European speleological
project “Cheringoma 1998”. Berliner héhlenkundliche
Bericht, 2, 85 p. + appendix, Berlim.

LAUMANNS M., BARTHOLEYNS J.P., CORDEIRO L.,
MATSUZAWA R., SERODIO R. (2016) Speleological
expeditions to Gabon (2013) and to Mozambique (2015).
Berliner hohlenkundliche Bericht, 62, 68 p., Berlin.

168

may also contain other preserved archaeologicy
The pottery samples found inside the caves
undecorated vessels, probably from Late Iron Ag
to the Late Farming Communities, accordin,
classification used in Mozambique and in Ea
Southern Africa, in general.

The collected data is a fertile contribution for
GNP’s natural and cultural heritage. It improves
appealing traits for scientific research as e
environmental and heritage education, particularf'y .
for the local communities but also considering a brg
cultural tourism. This will, therefore, be considere,
the general heritage management efforts, through
legislation, fostering the deeply desired syst
development for this region.
The success so far achieved in finding new caves in
fully justifies investing further research effort,
involvement of local communities has been funda
and must be nurtured. ‘

MERCADER J., SILLEN P. (2013) Middle and Later Stone;:
sites from Sofala, Gorongosa (Central Mozambiqui
Nyame Akuma, 80, 3-13. ‘

REGALA F. (2015) AESDA Calib, um calibrador
DistoX/X2. Actas do 62 Congresso Nacional €
Espeleologia, Alvados, Porto de Més. Federag:
Portuguesa de Espeleologia (Ed.), 24, 77-82. ;

TINLEY K. (1977) Framework of the Gorongosa Ecosy te
Doctoral thesis presented to the University of Pretoris
184 p. + appendix, South Africa.

VACHAMUTECO A. (1982) Relatério das actividades
inventariagdo de guano de morcegos 1979-18
Unpublished report presented to Direcgio Nacional
Geologia, Maputo, 7 p. + appendix, Mozambique.




18th International Congress of Speleology - Savoie Mont Blanc 2022
Vol. Il - Karstologia Mémoires n°22

Volume Il

Explorations et Histoire / Explorations and History

Table des Matiéres / Contents

Symposium 02 : Spéléologie et explorations / Caving and explorations

Joerg DREYBRODT & Florence GUILLOT
Caving and explorations 11

Sebastien AKL, Ghada SALEM & Badr JABBOUR-GEDEON
Houet Qattine Azar. A generous cave system that keeps on developing... 13

Samer AMHAZ, Ghada SALEM & Mazen ARZOUNI
Mgharet Ain El Libné, nouvelles découvertes depuis la publication de 1996 : la premiére grotte touristique
sportive du monde arabe 17

Nyi Nyi AUNG, Fleur LOVERIDGE, Mike FUTRELL, Pete TALLING, Andrea FUTRELL & Dominik FROHLICH
Som Hein, Mapping of Longest Cave in Myanmar 21

Teo BARISIC & Aida BARISIC
Crnopac Cave System (Jamski sustav Crnopac) 25

Lionel BARRIQUAND & Didier ACCARY
1963-2020: 57 years removing obstructions and the discovery of the salle du Palindrome 29

Andrea BENASSI
Il fiume sotterraneo de Auk (Nuova Guinea) 33

Péter BORCSOK, Riccardo CORAZZI, Laszlé EGRI, Erik GORDOS & Lészlé SZEGEDI
The exploration of the Boegan system (Abisso Cesare Prez-ET5-Abisso Eugenio Boegan) 37

Spela BORKO, Matic DI BATISTA & Matthew COVINGTON
Connecting the void below mt. Kanin 41

Spela BORKO, Jure BEVC & Matic DI BATISTA
Hidden gem in the heart of karst exploration 45

Simon James BROOKS

Cave Exploration in Pakistan — finding caves in an ever changing landscape. 49
Simon James BROOKS
Caving in the Abode of the Clouds, Meghalaya, North East India — An enduring partnership 53

Matthew COVINGTON, Spela BORKO & Matic DI BATISTA
Following the siren’s call of Euclid’s flute: The discovery and exploration of Sistem Pokljuskega grebena 57

Serge DELABY et Hugo SALGADO GARRIDO
Le karst du Tzontzecuiculi (Sierra Negra septentrionale - Mexique) 61

Jo DE WAELE, Franci GABROVSEK, Samuel PAYLER, Loredana BESSONE & Francesco SAURO

The scientific program of the ESA Caves astronaut training course in Slovenia 65
Trevor FAULKNER
South Nordland Caving Expeditions to Norway 1974-2011 69

Michael J. FICCO, Katarina KOSIC FICCO, Teo DELIC, Philip SCHUCHARDT & Sara FLEETWOOD
Exploration in Kucka Korita, Montenegro 73

423

= i




18th International Congress of Speleology - Savoie Mont Blanc 2022
Vol. Il - Karstologia Mémoires n°22

Lee FLOREA, Sarah BURGESS, Chris BAUER, Harry GOEPEL, Brian DEVINE & Nathan CANARIS
New Frontiers in the Cumberland Escarpment of Kentucky, USA 77

Bruno FROMENTO, Gaél AMIARD & Théophile CAILHOL
Une exploration au coeur du Parc national des Pyrénées : la grotte Devaux 81

Marina GRANDIC, Lovel KUKULIAN, Valentina PLEMENCIC, Dino GROZIC, Marko RAKOVAC & Dalibor PAAR

Nedam Cave - a new deep cave on Velebit Mt., Dinaric karst, Croatia 85
Umit GUNHAN & John FIORONI
Morca Cave and its speleogenesis 89

Jean-Loup GUYOT & James APAESTEGUI
Histoire et bilan des explorations spéléologiques au Pérou 93

Roman HAPKA
Spéléologie aux franges des déserts : Expéditions SpéléOman de 1990 a 2020 97

Gor HOVHANNISYAN, Samvel SHAHINYAN, Mikayel SHELEMETEV, Tigran ARMENYAN & Ani HANESYAN

2013-2020 Scientific Expedition Results of the Caves in the Syunik, Shirak, Vayk regions of the Republic of Armenia

and the Artsakh Republic 101

George KONTOSTAVLOS, Theologos TSALIKOGLOU, Paul CADAS, George OIKONOMIDIS, Aliki KONSOLAKI! & Gerasimos
BENEZIS
Expedition to Zagorochoria (Epirus — NW Greece) - Marking the 70th anniversary of the Hellenic Speleological
Society (H.S.S.) 105

Boaz LANGFORD, Yoav NEGEV, Antoniya VLAYKOVA, Encho ENCHEV, Efraim COHEN, Raz BEN-YAIR, Omri GASTER, Yuval
SOBOLIEV & Amos FRUMKIN
Malham cave, Israel, (again) the longest salt cave in the world 109

Michael LAUMANNS, Matt OLIPHANT & Nancy PISTOLE

Karst and Caves of the Republic of China (Taiwan) 113
Rémy LIMAGNE
Le rassemblement Berger FFS : le premier -1000 m offert a 300 spéléologues | 117

Bernard LOISELEUR
Autrans-Méaudre-en-Vercors - la région de Géve — Evolution de la connaissance spéléologique régionale 121

Eva LOURAU, Omar ABOU NADER, Will HARDIE & Toufic ABOU NADER
The Treasures of Amir Temur Cave 125

Arnauld MALARD, Ali YAMAG, Clément LOISEAUX, Biilent ERDEM & Olivier GENTE
Review of recent explorations in western Taurus Mountains, Turkey 129

Arnauld MALARD, Bernard TOURTE, Natalia MORATA, Richard MAIRE & Stéphane JAILLET

Ultima Patagonia: 20 years of expedition in patagonian karst islands of Chile 133
Ulrich MEYER
The exploration of Riesending 137

Gina E. MOSELEY, Hazel A. BARTON, Christoph SPOTL, Paul TOCHTERLE, M. Paul SMITH, Christopher BLAKELEY, Robbie C.

SHONE, Peter D. HODKINSON, Mark WRIGHT, Stig E. BJERKENAS & Hans C. SIVERTSEN

Greenland Caves Project 141
Zdenek MOTYCKA
Another four years of exploration in cave systems in Riviera Maya, Mexico 145

Zdenek MOTYCKA, Michal FILIPPI & Zhang YUAN HAI
Discoveries of large caves in Xiaonanhai Karst, Shaanxi province, China 149

424




18th International Congress of Speleology - Savoie Mont Blanc 2022
Vol. Il - Karstologia Mémoires n°22

Georgios OIKONOMIDIS, Charalampos CHARALAMPIDIS & Anna Maria SDRALIA
Chionotrypa, a high-altitude vadose canyon in a glacier basin, Vikos Gorge, Greece 153

Georgios OIKONOMIDIS, Charalampos CHARALAMPIDIS, Dionysia DIMITRAKI, Aristeidis VARIS & Konstantinos
POLYDOROPOULOS

Exploration of a newly discovered cave section: the case of Nichteridon Cave, Chalkidiki, Greece 157
Tanguy RACINE & Jana CARGA
Caving in the ‘Hollow Mountain’: exploration of the longest cave system in Slovenia 161

Frederico Tatd REGALA, Maria José PINTO, Luis Meira PAULO, René BOBE, Vera ALDEIAS, Will ARCHER, David R. BRAUN,
Jacinto MATHE, Solange MACAMO, Marion BAMFORD, Marc STALMANS & Susana CARVALHO
The caves of Gorongosa National Park, Mozambique 165

Alexandra ROLLAND, Alexandre ZAPPELLI & “Tune des Renards” collective
Cavers of the Lost Groundwater Collector 169

Rosario RUGGIERI, Antonio BAMBINA, lolanda GALLETTI, Gianmarco AGOSTA, Roberto GINTOLI, Zainul Fikri MOHD IDRIS,
Muhammad RIDUWAN ALI, Syed Nu’aim SYED HAMZAH, Muhammad HARIZ IBRAHIM & M. NOR SAIFUL
Lenggong Karst Project (Perak, Malaysia) 173

Francesco SAURO, Laura KERBER & Loredana BESSONE
Planetary caves: open windows into the future of space exploration 177

Vickie SIEGEL, William STONE & Kristof RICHMOND
Exploration of Dragon's Breath Cave and Harasib Cave using an autonomous underwater vehicle 181

Robin THOMAS, Philip SCHUCHARDT & Pete JOHNSON
Cave Exploration and Management on the Bridger-Teton National Forest, Wyoming USA 185

Maria de los Angeles VERDE-RAMIREZ, Ramsés Alejandro MIRANDA-GAMBOA, Alan WARILD, Benno Wolfgang FIEHRING,
Gustavo VELA-TURCOTT & David CILIA-GARCIA
GEU-UNAM Explorations in Plan de Escoba, Huautla de Jiménez, Oaxaca, 2016 to 2019 189

Barbara WIELANDER & Dietmar ALLHUTER
Recent Explorations in Hollengebirge, Upper Austria, 2014-2020 193

Stelios ZACHARIAS, Panagiotis PAPADAKOS, Markos DIGENIS, Alexandros MARGIOLIS, Michail TSOPELAS, Methodios
PSOMAS, Chryssa MAVROKOSTA, Andreas APOKORONIOTAKIS, Konstantinos KOSTIDIS, Ifiyenia PAPAMATTHAIAKI, loannis
SOULTATOS & Kostas ADAMOPOULOS

Sternes: the deep cave in the White Mountains (Lefka Ori) of Crete (Greece), still attracting cave explorers 197

Leda A. ZOGBI, Aécio Rodrigo S. MOTTA & Lucas P. S. GODINHO

“M3os” cave, an unknown treasure in the heart of the Amazon, Brazil 201
Simon BROOKS,

The development of caving and cave exploration in [ran —as an insight to this hospitable and fascinating country

and its people 205

Weihai CHEN, Yuanhai ZHANG & Lina SHEN
The Overview of Karst Caves in China 206

Pierre-Yves JEANIN
Connexion at -1000 m to Kijahe Xontjoa system (Cerro Rabon, Mexico) 207

Rolf SIEGENTHALER
Pour quand la connexion du Barenschacht avec le Réseau des Siebenhengste-Hohgant ? 208

425




18th International Congress of Speleology - Savoie Mont Blanc 2022
Vol. Il - Karstologia Mémoires n°22

Symposium 10 : Histoire de la spéléologie / History of Speleology

Bernard CHIROL, Johannes MATTES & Pierre-Olaf SCHUT

History of Speleology 211
Christophe GAUCHON

Bernard Géze (1913-1996) : sa personnalité et son rdle dans la création de I'UIS 213
Sandra KLOS

Contested memories and memorable continuities. Austrian Geographer Hugo Hassinger (1877-1952) and his

legacy within speleology 217
Alain DOLE

L'abbé Bernard Abadie, Passeur de savoirs, d’espaces et de temps 221
Oier GOROSABEL

Félix Ruiz de Arcaute, forjador de cadenas 225
Konstantina ARETAKI

The Pioneers of Cretan Speleology (Greece) | : Paul Faure 229
Maurizio TAVAGNUTTI

Federico de Comelli von Stuckenfeld e la ricercar dell'acqua potabile a Gorizia alla fine del 1800 233

Luciano Emerich FARIA, Antoniel Silva FERNANDES, Marcos Giovanni MOREIRA, Jussara da Silva Diniz LIMA & Débora Evelyn

Vieira ALMEIDA
Peter W. Lund's first steps in the caves of Minas Gerais (BR) - the 220 years of birth of this incredible scientist

237

Johnny TAWK, Fadi Henri NADER & Ronald SULTANEM

Sami Karkabi & the Spéléo Club du Liban 241
Ayoub NEHILI, Yahia EL KHALKI et Hicham BENANI

Chronologie et évolution de la spéléologie au Maroc 245
Paul CADAS, Theologos TSALIKOGLOU & George KONTOSTAVLOS

The Hellenic Speleological Society (1950-2020). Marking 70 years of speleology in Greece 249
Gyula HEGEDUS

60 years for cavers in Hungary. History of Hungarian Cave Rescue Service 253

Tom Dias Motta MORITA, Barbara da Silva ERNANDES, Priscila de OLIVEIRA, Licio Dias Cruz MASSARI, Lucas Padoan de S&
GODINHO, Henrique Albuquerque FERNANDES, Daniel Bittencourt GOLDNER, Paulo César BOGGIANI & lvo KARMANN
Historical importance of GGeo group for the development of Brazilian karst research 257

Henk GOUTIER & Gerard CAMPION
History and future activities of the European Speleological Federation FSE 261

Bernard CHIROL

Commentaires de lecture sur |'exploration des grottes de La Balme (38) avant la Révolution Francaise 265
Eric de VALICOURT
La grotte d’Espalungue, une grotte touristique au XiXe siécle 269

Philippe FLEURY
Diau cave (France): history of its exploration and caving practices 273

Lionel BARRIQUAND, Daniel VERGNAUD, Matthieu DUCHASSIN, Frangoise GARDETTE & Jean-René CHEVALLIER

The Cailleverdiére Cave at Blanot (Sadne-et-Loire, France) and Benoit Dumolin, a precursor site for speleology,
karstology and underground tourism (1739-1939) 277

426

e r——

——————— e

R R R RRRRBRBRESEEEESEEESS—S—



18th International Congress of Speleology - Savoie Mont Blanc 2022
Vol. Il - Karstologia Mémoires n°22

Jean-Yves BIGOT, Laurent BRUXELLES, Jean-Louis GALERA & Michel WIENIN
The absence of signatures from the XVIlith century in two caves of the south border of the Massif Central
(France). The cases of Faux-monnayeurs Cave (Millau, Aveyron) and Protestants Cave (Saint-Hippolyte-du-Fort,

Gard) 281
Christophe GAUCHON
Histoire de la spéléologie en Savoie 285

Yuanhai ZHANG & Weihai CHEN
Research History of Guangxi Karst, Southwest China 289

Johannes MATTES & Ottilie MANEGOLD
Career paths of women in speleology: A historical analysis on the example of the earth scientists Elise Hofmann &

Maria Mottl 293

Luiz Afonso V. FIGUEIREDO, Arnaldo A. SILVA-JUNIOR & Robson de A. ZAMPAULO
Scientific research and academic qualification in speleology and related themes: historical aspects and scientific

genealogy in Brazil (1945-2020) 297
Pierre-Olaf SCHUT

La place de la spéléologie dans les politiques sportives en France depuis les années 1980 301
Claude MOURET

A significant part of the History of speleology: war actions in caves and karst areas 305

Friedhart KNOLLE & Rudolf G. A. FRICKE
Worldwide first evidence of underground radioactivity in Harz Mts. caves, Germany 309

David N. BRISON

Cave inspired Music database Website 313
Claude MOURET
Buddhist and animist practices in caves of Myanmar (ex-Burma) 317

Claude MOURET
Ancient religious use of caves in Khammouane, Laos 321

Raphael PARRA, Nadine PIVETTA, Camilla CASELLA, Ricardo COELHO, Rogério Dell” ANTONIO & Eduardo BERGO
Espeleo Grupo Rio Claro: 40 Years of History in Brazil 325

Symposium 13 : Cavités artificielles / Artificial cavities

Silvain YART
Artificial cavities / Cavités artificielles 331

Jean-Claude STAIGRE & Jean-Luc AUDAM
Le patrimoine souterrain artificiel de la craie normande 333

Vincent ACHERE & Marie-Camille VIVANT-FUSTER
Typologie des caves chartraines 337

Ciément ALIX & Daniel MORLEGHEM
Inventaire et typo-chronologie des carriéres et caves-carriéres d'Orléans (Loiret, France) 341

Alexandre PHILIPPE, Ludovic DORE, Thomas JACOB, Silvain YART & Imed KS!BI
Rediscovering the largest underground artificial cavity in Orléans 345

427



18th International Congress of Speleology - Savoie Mont Blanc 2022
Vol. Il - Karstologia Mémoires n°22

Jean-Paul KUNDURA, Marie-Héléne KUNDURA, Marc LEVIEL, Simon PUAUD, Catherine BOISSON & lean-Jacques
CHARBONNIER

La cave-carriere Delacroix (Ivry-sur-Seine, Val- de-Marne, France) : dernier témoin accessible du Lutétien moyen
en région parisienne et témoin oublié d’innovations industrielles de la fin du XIXéme siécle 349

Manon ROUTHIAU
Premiéres approches méthodologiques et architecturales des structures rupestres (hors église) dans le paysage de
Lalibela (Ethiopie) 353

Daniel MORLEGHEM
Le souterrain aménagé de la Fosse Rouge a Couziers (Indre-et-Loire, France) 357

Gwenaél ROY & Nicolas HOLZEM
Evolution structurelle et fonctionnelle d’un souterrain a Betz-le-Chateau dans I'Indre-et- Loire (France), du Moyen
Age a nos jours 361

Xavier PENNEC & Marie Christine BAILLY-MAITRE
La mine du Milieu : une mine de trés haute altitude préservée par un glacier 365

Traian MINGHIRAS, Tudor TAMAS, Alexandru MURESAN & Tamas PANDI
The medieval mine from Dealul Crucii (Baia Mare, Romania) 369

Alexandru MURESAN, Traian MINGHIRAS, Dragos CONTIU & Tudor TAMAS
The Thurzé canal: a XVith century aqueduct from Baia Mare (Maramures, Romania) 373

Mathieu FERNANDEZ, Philippe BRANCHU, Emmanuel DUMONT, André GUILLERME, Laurence LESTEL, Edwige PONS-
BRANCHU & David RAMIER
Amélioration de I'information spatiale concernant des infrastructures hydrauliques disparues : les anciens
aqueducs de Paris 377

Luciano Emerich FARIA, Bruna Borges Sena LEITE, Antoniel Silva FERNANDES, Jussara da Silva Diniz LIMA & Renato Costa
SOARES

The artificial caves in the city of Rio de Janeiro (BR) and their historical and scientific context 381
Josiane LIPS
La faune des souterrains de Lyon (France) 385

Marie-Elise PORQUEDDU, Anais LAMESA & Claudia SCIUTO
IRAAR: A project for promoting the study of rock-cut sites and quarries 389

Tudor TAMAS, Simona Cinta PINZARU & Szabolcs Attila KOVECSI
Note on the artificial cavity from Cetatea Fetei (Floresti, Romania) 393

Symposium 17 : Plongée souterraine / Cave diving

Anne-Laure VULLIEN

Cave diving / Plongée souterraine 397
David BIANZANI
Grotte de Bournillon 399

Philippe BRUNET
Les riviéres sous Lifou 403

Karol KYSKA, Daniel HUTNAN, Leo FANCELLO, Roberto LORU & Miroslav MANHART
Sardinia, Bue Marino — Su Molente 407

428




18th Intemational Congress of Speleology - Savoie Mont Blanc 2022
Vol. Il - Karstologia Mémoires n°22

Stéphane LIPS & Manu TESSANNE
Prérouge, 8 au 10 février 2015 : le bout du réve ?

Rui F. LU(S, Pedro I. ARRIEGAS & Armando RIBEIRO
Underwater exploration on Alviela Spring, Portugal — One of the deepest underwater cave in the world

Xavier MENISCUS, Jean-Claude PINNA & David BIANZANI
Emergence de Bourne

429

411

415

419




ISBN :978-2-7417-0692 - 2
Imprimé par Gap éditions en juillet 2022
Dépot légal 3¢ trimestre 2022

‘;1 IMPRIM'VERT®
")

\ ' PEFC 10-31-3532/ Certifié PEFC / Ce produit est issu de foréts gérées durablement et de sources contrdlées. / pefc-france.org




PAORS

977827417706922




