
#EXPLORING 
ANDOCUMENTING

REPORT

2022

SA CONCA ‘E LOCOLI CAVE



Index of topics
Introduction

The Environment: Monte Albo

Objectives

Project Overview

Report 2022

4

1.1    Sa Conca e’ Locoli Spring

2.1    Explorations
2.2   Documentation e VR 
2.3   Public Awareness
2.4   Hydrogeological Study

4.1    Summary
4.2   Data 
4.3   Achievements
4.5   Participants
4.6    Phreatic - Citizen Science
4.7   Acknowledgments
4.8   Partners & Sponsors



In 2019 Phreatic was invited by the Speleo Club 
of Nuoro to explore Sa Conca ‘e Locoli cave, a 
beautiful partially flooded karst cavity located 
in the heart of the UNESCO MAB (Man and the 
Biosphere) area of Tepilora, Rio Posada and 
Montalbo. It is a huge water reservoir of great 
importance to the local community and to the 
survival of many habitats in the park. This cave has 
been known for thousands of years, but its complex 
conformation makes it difficult to penetrate and 
study. Phreatic volunteers made the first inspection 
dive of the site in August 2021 and were amazed 
by its beauty, yet to be discovered. 

The main goal of our project is to create a 
documentary about the exploration of the Sa 
Conca’e Locoli spring in order to raise awareness 
among local, national and international audiences 
about the beauty and importance of the large karst 
system that characterises this area of Sardinia, as 
well as about the entire UNESCO MAB area to 
stimulate sustainable tourism. 
The second major goal of the project is to 
complete a hydrogeological study of the water 
path, which from the underground river of Sa 
Conca ‘e Locoli reaches the source of Fruncu ‘e 
Oche. Third and final goal is to create awareness 
about caves and karst as invaluable resources for 
the global community.
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The impressive Monte Albo dominates 
the landscape: this Sardinian 
version of Dolomites, with its white 
rocks, looks out onto 25 kilometres 
of coastline, half of which are 
of fine, light sand. The scenery 
is varied: limestone elevations, 
gorges and cliffs, hills and plains, 
pastures and vineyards, lagoons 
and beaches. Along the silver 
ridge of Monte Albo, you can enjoy 
evocative itineraries, once trails for 
coal merchants and shepherds, with 
archaeological sites and pinnettos, 
holm oak forests and Mediterranean 
scrub, populated by the mouflon, 
the golden eagle and the red-billed 
chough. The peak is ‘lunar’, with 
doline valleys, chasms, underground 
rivers and caves, which were 
inhabited in prehistoric times: 

The Environment

Impressive Monte Albo 
dominates the landscape 
of Eastern Sardinia.

Bona Fraule, where iron weapons 
were found, Gane ‘e Gortoe, rich in 
limestone concretions, Sa Conca ‘e 
Locoli, eroded by the fierceness of 
the water, and Sa Prejone ‘e ‘Orcu, a 
Nuragic cave-sanctuary. In all, there 
are thirty Nuragic settlements, but 
the first traces of human presence 
date back to the 6th millennium BC, 
in the grotto of Elène Portiche and, 
from a later period, there is Cuccuru 
‘e Janas, ‘hill of the fairies’, a grotto 
with radially-positioned burial 
chambers.

Monte Albo mountain



The Environment
Sa Conca’e Locoli Spring

In this scenario is located the 
spring of Sa Conca’e Locoli, which 
is literally submerging the whole 
valley during winter floodings. This 
cave has been known since a long 
time and is the entrance to the 
massive cave system still hidden
inside Monte Albo. The entrance 
cavern is soon leading to a series 
of crystal clear freshwater lakes; the 
access is not technically complex 
but requires the use of ropes in 
multiple changes of elevation; the 
decorations and speleothems
inside alternate with the smooth 
rocks levigated by water passage.
After the lakes the cave splits in 
two and a passage going south 
leads to a shallow but interesting 
sump looping back downstream 
and connecting to the spring on the 
valley. Going north, instead, a series 
of changes in elevation requiring 
the use of ropes grant access to a 
wide passage and allow to reach
the surface of Sump 1.
The surface of the sump shows the 

entrance gate to the massive series 
of flooded passages, with crystal 
clear water, massive dimensions and 
obvious signs of a huge aquifer.
The first sump is not particularly 
long or deep (250meters of length 
and 23 maximum depth) but allows 
to access a very important area of 
the cave where there is a second 
split. Here the subterranean river 
descends towards the village
of Siniscola and the Fruncu ‘e 
Oche spring, while on the opposite 
side it goes upstream along five 
challenging sumps leading to the 
underwater and dry
exploration areas. Among these 
sumps, the S3 is the deepest sump 
in the whole Island of Sardinia.

Sa Conca ‘e Locoli cave 
hides the deepest sump 
of Sardinia Islan
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Base camp and path to cave entrance; cable cars 
installed.



Mission Objectives
Exploration
The exploration of the system is particularly complex due to 
the multiple elements characterising this cave; as a start the 
underwater portion is accessible after a relatively long dry 
passage, forcing cavers and cave divers to carry the gear through 
the dry passages. Subsequently the series of sumps is not easy 
from a technical point of view as the diving profile is forcing 
cave divers to serious exposures in sump 3 and 5. The third 
sump (S3) is touching a depth of almost 90 meters and a length 
of over 1 kilometer, forcing to use heavily specialized diving 
equipment and helium based breathing gases to complete both 
the progression and the long decompression before surfacing 
between S3 and S4. In order to complete the working goals, 
connected with survey, mapping, photo/video and research 
tasks, divers need to extend the diving time and the permanence 
in the dry area between S3 and S4; as a result, in order to 
minimise the decompression risks connected with the diving 
profile, it is required to stay inside the cave and set up a bivouac. 
The result of the complex scenario is that divers are carrying not 
only dive equipment, rebreathers and multiple safety tanks with 
different breathing mixtures but also dry caving gear and the 
required materials to sleep and bivouac in the cave between the 
sumps. The main challenge is dealing with the underwater profile 
of the cave, forcing to multiple ups and downs, both to move 
from one sump to the next, but also inside sump three, which is 
dropping initially to 45meters of depth and going shallow to 15 
meters before dropping to 90, ascending to 45 and dropping 
again to 65 before the final ascent into the dry area. This type 
of profile, as also sump diving, is extremely dangerous from a 
decompression point of view, on the way in and even more in the 
repetitive dive during the way out.
Exploration areas are now divided in two areas, the newly 
discovered dry section between S3 and S4 which presents 
massive rooms and high chimneys potentially connecting with a 
fossil gallery above and Sump 5, whose exploration stopped in a 
50 meters deep area with a collapse to be further investigated.
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Mission Objectives
Documentation & VR
Documenting the expedition is key to create awareness 
about this massive cave system and its importance for 
the local community and the whole UNESCO MAB area. 
For this reason, the project team includes an expert 
filmmaker and videographer, who is in charge of creating 
the storytelling and the actual video documentary. In 
addition to the traditional video documentary, our team 
also has the knowledge and technologies to perform the 
photogrammetry of the most beautiful passages of the 
cave in order to build a 3D model that can be played with 
VR headsets. The VR experience is of great importance to 
involve a wider public, including the younger generations. 
According to a Stanford University study (Nov 30, 2018), 
“Virtual reality could serve as powerful environmental 
education tool”. The concept is to turn climate change from 
something obscure, abstract, or existing only in text, into 
something directly accessible that can – virtually at least – 
be experienced. The hope is that this will greatly increase 
motivation for people to take action for the conservation 
and protection of the delicate karst ecosystem. VR is also 
extremely useful for the geologists to virtually access areas 
of the cave that they would not be able to see and study 
otherwise. 
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Mission Objectives
Public Awareness
Caves and karst are invaluable resources. Karst aquifers 
(source: FAO) are expected to supply over 75% of the 
drinking water in the Mediterranean area, while in Italy, 
aqueducts currently supply over 40% of the water that 
flows from our taps. These environments are home to 
many of the most diverse, important, and rare ecosystems 
on the planet, supporting ecological diversity above and 
below the earth. The world’s most significant cultural and 
archaeological sites are often found in karst and non-karst 
caves. However, these are highly complex environments 
that are still poorly understood and difficult to model. Few 
scientists and researchers are adequately trained to study 
or manage them properly. Many governments do not 
recognize caves and karst at all, or fail to understand their 
importance. Our expedition focuses on this aspects, with 
the main purpose of creating awareness amongst the local, 
national and international community about the existence 
and value of the karst system hiding inside the Monte Albo 
mountain. This is even more important when considering 
that the surrounding area is subject to industrial, agricultural 
and touristic development activities that could pollute the 
water reservoirs if they are not known, mapped and properly 
protected. 
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Mission Objectives
Hydrogeological study
Thanks to the exploration of the Locoli spring, our team’s 
geologist, Dr. Francesco Murgia, aims at continuing an 
hydrogeological study he started back in 2007.
The study, that is carried out in collaboration with the 
UNESCO MAB reserve, is focused on mapping the water 
passage inside Monte Albo, from one reservoir to the other, 
until reaching the main spring of Fruncu ‘e Oche in the valley 
of Siniscola. According to the former studies, the system 
Sa Conca ‘e Locoli should be powerful enough to collect 
a quantity of water that could satisfy all needs of the local 
population, that especially in summer time suffers from a 
serious shortage of potable water. 
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Activity Report
2022

Locoli field campaigns in 2022 
resulted in a multitude of important 
discoveries and significant 
results. Speleo Club Nuoro from 
Federazione Speleologica Sarda and 
Phreatic a.p.s., coordinated by the 
scientific supervisor Dr. Francesco 
Murgia, operated together to 
achieve multiple results.
The Speleo Club di Nuoro set up 
all necessary equipment and safety 
ropes to move into the dry section of 
the cave and to carry the diving and 
filming equipment through the dry 
passages and in the vertical shafts till 
the beginning of the first underwater 
section. 
In 2022 the main goal was set in 
investigating the downstream 
sections, where both the 
underwater and dry passages were 
explored looking for a potential 

shallower passage. According to 
hydrogeological studies from Dr. 
Murgia, there should be a passage 
allowing a massive amount of water 
to flow towards Su Fruncu ‘e Oche 
bypassing sump 5 and allowing a 
much bigger volume of water to 
reach the area of Siniscola. This 
passage was not discovered but the 
team identified multiple diaclases 
and rooms with an height of 25-30 
meters; each of these areas need 
to be further explored with SRT 
techniques and climbing, to verify 
the new leads and to assess the 
existence of possible shallower dry 
sections.
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Ammonite fossile 
between S4 and S5.



Activity Report
2022

The main complexity is the array of 
underwater and dry sections, not 
simply forcing divers to carry the 
gear through the dry sections, but 
especially exposing them to the risk 
of physical injury and equipment 
damage inside the cave. The rocks 
are extremely sharp and some of 
the passages are exposed. Proper 
investigation of the further areas 
between S4 and S5 requires srt, 
ropes and dry caving 
techniques/equipment; S5 proved 
to be not passable due to the 
flow in the siphon, the restricted 
dimensions of the passage and the 
unstable gravel slope at the bottom. 
During the operations multiple 
elements have been discovered like 

fossilised ammonites, speleothems 
underwater (who testify of previous 
different water levels) and cave 
fauna to be further investigated 
and identified in 2023. Multiple 
sessions were carried out between 
May and November, with the main 
activities throughout July and 
August. Three divers reached sump 
5 downstream and worked on video 
documentation, dye tracing, water 
sampling and exploration of the dry 
areas. Dye tracing was carried out 
between sump 2 and sump 3, sump 
4 and sump 5 and results checked 
by fluorimeter and water samples 
collected at Fruncu ‘e Oche.
Water samples were collected to 
evaluate the tinopal levels present 
in the water in different hydrological 
situations throughout the season.
The team also operated in sump 
3 upstream, with the intent of 
collecting video footage. 
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Cave diver performing 
a gas switch on RB80 
rebreather.



Activity Report
2022

Area MAB UNESCO “Tepilora, Rio 
Posada, Montalbo”, Fondazione di 
Sardegna and the municipality of 
Siniscola sponsored the operations 
and requested a documentary about 
Locoli cave, the importance of its 
underground natural resources 
and potential drinking water for the 
whole area, regularly afflicted by 
drought. The video documentary will 
be premiered in the Netherlands on 
18th January 2023 at Cave & Wreck 
Night, an event organised by GUE 
(Global Underwater Explorers) for 
the scuba diving community.
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Plan View

Update of previous 
map with S3, S4 and 
S5 upstream.
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Profile View
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SA CONCA ‘E LOCOLI CAVE

2022 MAIN GOALS

is a beautiful partially flooded karst cavity 
located in the heart of the UNESCO MAB 
(Man and the Biosphere) area of Tepilora, 
Rio Posada and Montalbo. It is a huge 
water reservoir of great importance to 
the local community and to the survival of 
many habitats in the park. This cave has 
been known for thousands of years, but its 
complex conformation makes it difficult to 
penetrate and study. Phreatic volunteers 
made the first inspection dive of the site 
in August 2021 and were amazed by its 
beauty, yet to be discovered.

The main goal of our project is to create 
a documentary about the exploration of 
the Sa Conca’e Locoli spring in order to 
raise awareness among local, national and 
international audiences about the beauty 
and importance of the large karst system 
that characterises this area of Sardinia, as 
well as about the entire UNESCO MAB area 
to stimulate sustainable tourism. 

The second major goal of the project is to 
complete a hydrogeological study of the 
water path, which from the underground 
river of Sa Conca ‘e Locoli reaches the 
source of Fruncu 
‘e Oche. 

Third and final goal is to create awareness 
about caves and karst as invaluable 
resources for the global community.
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The project involved a team of international 
cave-divers (coming from Italy, Germany, 
Switzerland and The Netherlands) and other 
Phreatic volunteers, with the full support of 
the local Speleo Club Nuoro, to carry the 
equipment till the beginning of sump1.

• 02 Halcyon RB80 rebreather, 02 JJ-CCR
• 24 Sidemount and stage OC cylinders
• 03 Suex Drive system DPVs, Eron and 

Sinapsi
• Multiple Santidiving drysuits
• Multiple Shearwater dive computers
• 04 MNemo tools

• Main operations were carried out 
between 7th and 20th of August.

• Additional multiple one-day operations 
to collect water samples or retrieve 
multiparametric probes.

• In total the team carried out 25 man dives 
for a total of 268hrs spent underwater in 
the cave.

• Due to the complexity of the passages 
between sumps, sidemount equipment 
was the only safe option and the longest 
exposures reached a total of 22 hrs 
traveling through 5 sumps.
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VIDEO

HYDROGEOLOGY STUDY

The team achieved to document with 
pictures and video the 5 sumps leading 
towards Fruncu ‘e Oche spring and sump 3 
upstream. 
During the dives, the team collected 
footage for a video documentary supported 
by UNESCO MaB area of Tepilora Park, 
in order to highlight the importance of 
its underground natural resources and 
potential drinking water for the whole area, 
regularly afflicted by draught.  
The documentary will be premiered in 
the Netherlands on 18th January, during 
the Cave & Wreck Night , and it will 
be promoted throughout the year for 
further public outreach and to increase 
the awareness and  commitment of local 
community.

• In order to continue the hydrogeological 
study supervised by Dr. Francesco 
Murgia, dye tracing was performed 
between S2/S3 and between S4/S5. A 
multi parametric probe was installed 
beginning of the season in S1and 
multiple water samples were collected in 
S1/S2/S3/S4.

• During 2022 the map of the upstream 
section was updated and will be soon 
published in the official cave database
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 EXPLORATION
In 2022 the main goal was set in 
investigating the downstream sections, 
where both the underwater and dry 
passages were explored looking for a 
potential shallower passage. According to 
hydrogeological studies from Dr. Murgia, 
there should be a passage allowing a 
massive amount of water to flow towards 
Su Fruncu ‘e Oche bypassing sump 5 and 
allowing a much bigger volume of water 
to reach the area of Siniscola. This passage 
was not discovered but the team identified 
multiple diaclases and rooms with an height 
of  25-30 meters.

Each of these areas need to be further explored with SRT 
techniques and climbing, to verify the new leads and to 
assess the existence of possible shallower dry sections.

Exploration areas are now divided in two areas, the 
newly discovered dry section between S3 and S4 which 
presents massive rooms and high chimneys potentially 
connecting with a fossil gallery above, and Sump 5, 
whose exploration stopped in a 50 meters deep area 
with a boulder collapse to be further investigated.
loration areas are now divided in two areas, the newly 
discovered dry section between S3 and S4 which 
presents massive rooms and high chimneys potentially 
connecting with a fossil gallery above, and Sump 5, 
whose exploration stopped in a 50 meters deep area 
with a boulder collapse to be further investigated.
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Phreatic believes in the power of Citizen 
Science. Over the years, we gathered a lot 
of experience in coordinating groups of 
volunteers, working with professional scientists 
to achieve common goals. Large volunteer 
networks often allow scientists to accomplish 
tasks that would be too expensive or time-
consuming to accomplish through other 
means. All our projects and missions are 
carried out with the precious involvement 
of skilled individuals that perform specific 
tasks. Since 2014, about 50 cave divers per 
year from all over the world are volunteering 
in Sardinia for Phreatic projects, and more 
volunteers skilled in IT, documentation, touristic 
and cultural valorisation. Until now, Phreatic 
has supported some researchers from ISPRA 
(Italian Institute for Environmental Protection 
and Research), and cooperates with Professor 
Mario Parise (Bari University, Italy)  and with the 
Italian Speleological Society (SSI), but we keep 
working towards long term relationships with 
researchers and citizens interested in science 
and conservation. 
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On an International level, Phreatic is also 
partnering with Global Underwater Explorers 
(gue.com), Project Baseline initiative 
(projectbaseline.org) and recently has 
partnered up with UIS (Union Internationale 
de Speleologie), after being awarded with 
2020 Eurospeleo Protection Label, the prize 
that the European Speleological Federation 
grants each year to the projects devoted to 
the cave systems protection.  Currently, we are 
also  expanding our network of collaborations 
with local speleo clubs and increasing the 
number of citizen science initiatives.  Since 
2022, Phreatic volunteers are also supporting 
the researches of Prof. Edd Reinhardt from 
McMaster University of Toronto and those 
conducted by  Dr. Daniel Ortega for E-DNA 
Marine Project Club of the Explorers Club of 
California. The exploration of Sa Conca ‘e Locoli 
cave, and the related scientific studies, involves 
a number of local and foreign volunteers with 
different sets of competences, to allow the 
accomplishment of the mission.
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The success of this project would not 
have been possible without the passion, 
commitment, dedication and support of 
dozens of people and entities who are 
impossible to mention name by name.
First of all, Phreatic volunteers from around the 
world that supported the project according 
to their skills and expertise, behind the scene 
and on the surface, beside, of course, the 13 
cave-divers who phisically worked underwater, 
reaching the furthest parts of the cave.

An important role has been played by 
members of the local Speleo Club Nuoro, who 
supported us in the logistics of the project, 
setting up all the ropes in the dry sections of 
the cave and carrying the diving equipment 
until sump 1, not to mention the food and fun 
brought at the base camp outside the cave.

A special thanks is due to geologist Francesco 
Murgia who inspired the project with his 
studies and coordinated all the efforts to go 
further in the discovery.

We are also very grateful towards the UNESCO 
MaB Area “Tepilora, Rio Posada e Montalbo” 
Representatives for the opportunity, trust and 
support they gave to the Team, and to the 
European Speleological Federation, Italian 
Speleological Society and DAN for partnering 
this project that we hope will represent only an 
ambitious beginning, given the huge potential 
hidden in this beautiful cave system.
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