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Editorial 
 

It is a huge commitment for me, who has never edited a 
publica�on in English, to accept this challenge of doing so 
at 71 years old. And to do it from a poten�ally extraordi-
nary territory for Volcanospeleology such as Payunia, but 
where in parallel we do not have a cri�cal mass of speleol-
ogists to make large-scale explora�ons. 
 
I find it a li+le uncomfortable to deal with specialists who, 
as in this issue, provide research work that is really superi-
or. 
 
I must thank President John Brush for his spirit of service 

and pa�ence in helping and counseling me through this process. 
 
It would have been easier to use the format of other publica�ons that were in my 
charge, but I considered it fair to maintain the tradi�onal format, with the aim of, 
nothing less!, respec�ng our own history. 
 
It is an honor that Theophilos Toulkeridis is once again in charge of the organiza�on of 
our biennial symposium, in a country where fantas�c theories about the underground 
world flourished years ago. In addi�on, Theo is an honorary member of my Argen�ne 
federa�on, and my pride is double then. 
 
Finally, I am pleased that our commi+ee has not confused our ac�vity with poli�cal 
posi�ons, as has o;en happened. All cavers in the world are colleagues and friends, 
whether they are scien�sts or not, and no ma+er what country they belong to. 
 
I thank you again for the trust placed in me and I apologize for wri�ng these lines in 
the first person singular. 
 
Malargüe, Mendoza, Argen�na, August 2023 

Carlos Benede+o 
carlos_benede+o@fade.org.ar 

+54 9 2604094916 
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President’s Column 
 
Dear fellow members 
 
In this issue of the newsle+er, I 
would like to men�on several im-
portant ma+ers. 
 
Jim Werker.  It is with deep sad-
ness that I note Jim’s passing on 
13 April 2023.  Jim was perhaps 
best known in caving circles for 

 

 

 

 

 
  
            
        
        
             
  
             

  

              
    
 

 
             
                  

  

 
 

his  highly-regarded  cave  conserva�on  and  restora�on efforts.   He  was  also  a  keen  vul- 
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rect  future  management  ac�ons.    As  many  of you  would  be  aware,  WNS  is a  fungal
to quan�fy the risk of morbidity from WNS; and (c) to provide evidence-based advice to di- 
vide key informa�on about the winter biology of Australian cave-roos�ng bat popula�ons 
sure of the bats to White Nose Syndrome (WNS) if it is introduced to Australia; (b) to pro- 
The objec�ves of the research are to (a) quan�fy the probable extent and degree of expo- 
tralia. The study covers important winter-roos�ng sites in both karst and volcanic caves. 
sis�ng researchers who are inves�ga�ng cave-roos�ng bat popula�ons in southeastern Aus- 
White Nose Syndrome. Over this current (southern hemisphere) winter, I have been as- 

important role.
Please contact me (warwillah@gmail.com) if you are interested in being considered for this 

handover.
and endorsed at the Commission’s mee�ng during ISV21 next April to facilitate a smooth 
par�cularly onerous, role.  Ideally, it would be preferable for the new VP to be announced 
The Commission is now seeking expressions of interest in taking on this important, but not 

ence and sound advice have been very helpful to me and to the wider Commission.
strong supporter of the Commission’s ac�vi�es over several decades and his wide experi- 
advised that he intends stepping down at the �me of the ISV next year. Greg has been a 
Vice President. Gregory Middleton, who has been the Commission’s VP for many years, has 

hope to include a cave-oriented memorial to Jim in the next issue of this newsletter.
gy.  A memorial celebra�on of Jim’s life was held in Hillsboro New Mexico on 11 June.  We 
canospeleologist and par�cipated in several Interna�onal Symposiums on Vulcanospeleolo- 
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pathogen that has been decima�ng cave bat popula�ons in parts of North America over the 
last decade.  The fungus is most ac�ve at temperatures of 5-16˚C, thus exposing suscep�ble 
bats to considerable risk at many cave sites in North America - and poten�ally also - in 
southeastern Australia.   
 
It is possible that humans may have inadvertently facilitated the introduc�on and/ or sub-
sequent wider distribu�on of WNS in America.  If WNS is introduced to areas that are cur-
rently WNS-free, such as Australia, the poten�al for adverse impacts on cave bat popula-
�ons is high.  As many commission members are regular visitors to caves, o;en in far off 
places, we all need to be diligent in preven�ng cross-contamina�on by properly cleaning 
and decontamina�ng all clothing and gear when moving from one cave site to another.  This 
should be our standard prac�ce.  However, when travelling from areas where WNS has 
been iden�fied, gear that cannot be completely contaminated, should simply not be taken 
into WNS-free areas. 
 
ISV21 
I am advised that planning for next year’s ISV21 in the Galapagos Islands is progressing well 
and that many new caves have been found since the last ISV there in 2014.  More info ap-
pears in this newsle+er.  
 
I look forward to seeing many of you in the Galapagos Islands next April. 
 
John Brush 
President, UIS Commission on Volcanic Caves 
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Lava caves at the Virunga Volcanoes in Uganda 
by J. Dreybrodt 
Contact: joerg.dreybrodt@gmail.com  
 

Introduc�on 
It is an experience I have had several �mes. You find new caves by reading ar�cles and 
books, not necessarily by looking at satellite pictures or local jungle bashing. The expedi�on 
to Uganda was not planned and happened only because we faced difficul�es with permis-
sions with the authori�es in Rwanda. Here former expedi�ons conducted in 2003-2007 by 
Swiss-German teams led by Michael Laumanns, discovered a high density of lava caves with 
the longest of several km length at the southern side of the Virunga mountains. These 
mountains mark the border between Rwanda, Uganda and the Democra�c Republic of Con-
go (DRC). The original project was to build on these findings and conduct a bio speleological 
survey in combina�on with the visit to areas not inves�gated. The proposal is well received 
by the Rwanda Development Board and the Nyungwe Na�onal Park authori�es. The appli-

ca�on process 
and fees were 
transparent, 
but it turned 
slow when 
film and photo 
permits were 
necessary and 
responses 
came only 
a;er sending 
reminders. We 
ran out of 
�me for ar-
ranging logis-
�cs. This is 
when I re-
membered the 
Uganda sec-
�on in the Af-
rica Atlas from 
the BHB series 
with only a 
few  pages 
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about Uganda. A quick check confirmed that few caves were known and never any expedi-
�on was conducted. This seemed strange since the longest described cave was within the 
Mgahinga Na�onal Park in Uganda.  The volcanoes are the same and the poten�al for lava 
caves should therefore be similar as in Rwanda The reputa�on of Uganda is being much 
more relaxed than in autocra�c Rwanda and less formal. We therefore decided to obtain 
permission on-site and quickly booked flights and a 4x4. We arrived in Kigali in the begin-
ning of December 2022. Since the Virunga Volcanoes are located in the very south of Ugan-
da, it is faster to travel from Rwanda. . A full long day of driving is required from Kampala to 
the district town Kisoro, while it is only a half day from KIgali. The reasons are good tarred 
roads in Rwanda and a hassle free to cross border post, which is regularly used by tourist 
groups. We stopped a few days in the Musanze district, the gateway city where the former 
expedi�ons stayed. Here we took two days to make personal contacts with our local part-
ners from a bat and ecotourism project. We visited also a five of the longer caves surveyed 
by the former expedi�ons and were surprised about the passage dimension of 10 m width 
and 8 m height going for kilometres. A;erwards we crossed the nearby border at Cyanika to 
Uganda and took our base near the main entrance gate of the Mgahinga Na�onal Park. 

Expedi�on Team - D.Froehlich 
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Overview of the expedi�on area 
 

The Virunga mountain range is in the very south-west of Uganda. It stretches 80 km from 
the Cyanica border to the Kivu lake with 8 volcano mounts. The border runs along the main 
ridge. The part of Uganda is with a ridge length of 20 km rela�vely small compared to the 
ones in Rwanda and the DRC. The three volcanoes on the Uganda/Rwanda border are Mu-
habura (4127m), Sabyinyo (3611 m) and Gahinga (3470 m). All are climbable as part of the 
Na�onal Park ac�vi�es. Gahinga, located in a saddle between the two others, it is in some 
literature described as a side volcano to Muhabura. They are all ex�nct stratovolcanoes 
with Sabinyo being the oldest mount formed in the Pliocene to Pleistocene. The Virunga 
mountain range is geologically the western branch of the East African Ri; System and con-
nects to the Alber�ne Ri; valley. The name "Virunga" is an English version of the Kinyar-
wanda word ibirunga, which means "volcanoes". The area is above around 2300 m sea level 
and a protected area with the Volcanoes NP on the Rwanda side and the Mgahinga Na�onal 
Park in Uganda. They are famous for one of the few remaining popula�ons of mountain go-
rillas which is the main reason tourists visit. The only known cave is the Garama cave locat-
ed within the Na�onal Park border. It can be visited as part of a Batwa cultural trail since 
the cave possesses cultural significance for the local pygmy tribe. It served before the Na-
�onal Park (NP) was designated as a hiding place and for ceremonies. It was surveyed in 
1995 by the Bri�sh expat B. Randall to a length of 324 m and un�l then the longest cave of 
Uganda. The area outside the park boundaries is densely populated and used for agricul-
ture. The major staple is corn, but directly to the NP border Irish potatoes are planted. The-
se were introduced by a development project and act as a natural border being less fa-

voured than the 
corn by wild ani-
mals. There are few 
streams from the 
mountain tops 
which discharge in-
to the Mutanda 
lake in 20 km dis-
tance at 1800 m 
asl. The landscape 
is very scenic with 
the lush fields 
do+ed with side 
volcanoes and a 
lake view while the  

Entrance to Karamara Cave  
K. Koeble 
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high volcano mounts tower behind o;en in mist. We focused our search on lava caves out-
side the NP between the Cynanica border post, the nearby border to DRC and towards the 
district town of Kisoro. An area of around 16 km x 8 km which is drivable in less than one 
hour in all direc�ons. 
 

Explora�on of lava caves 
 

We took our base at the Amajambere Iwacu Community Camp which offers huts, camping 
facili�es and a restaurant with a half board op�on. They offer cultural walks and even have 
a cave called Ruhengo as a visitor experience. We could therefore easily hire a guide to 
search for lava caves in the nearby villages for one week. The a;ernoon orienta�on walk on 
the same day already confirmed three more cave entrances. The next day, we started walk-
ing from the camp and surveyed five shorter caves of 25m -100m length and un�l we found 
Urutare rwa Sooko. The cave has a 5 m high and 8 m wide entrance portal in a field col-
lapse. The major passage is oriented in north northeast to south southwest direc�on and on 
average 10 m wide and 5 m high. The entrance area is full of broken po+ery. There are few 
side extrusions in the main direc�on. One has a red coloured pahoehoe lava flow. The pas-
sage becomes too narrow to con�nue at the end. There are several higher side passages at 
4-5 m height which need a ladder to climb and were therefore not mapped. The total length 
is 1025 m making it the new longest cave of Uganda. The next six days we extended our 
range and surveyed in total 23 lava caves of 3 km length. They are listed with coordinates in 

table 1. Most of them 
are located at an al�-
tude between 2100 
and 2300 m. We as-
sume at this al�tude 
the slope angle pro-
vides good condi�ons 
to develop lava tubes 
(pyroducts). We also 
checked several off 
small side volcanoes, 
but found only short 
fissure oriented 
cracks.  
The entrances of the 
lava caves were o;en 
round collapses of  

Entrance to Karamara Cave 
D. Froehloch 
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10-20 m diameter in the field, but occasionally also small holes in the middle of the field of 
less than 1 m diameter. Urutate rwa Karamara is such a cave with a 280 m long single pas-
sage in northeast to southwest orienta�on.  
The passage is rela�vely small with 3 m width and 2 m height. The lava at the bo+om is 
changing from pahoehoe to aa and again to pahoehoe type. The ceiling gets very low in a 
few places with crawling un�l it widens again and stops at the end. The passage is close to 
the surface with roots hanging from the ceiling everywhere. There are also many bats. The 
experience is some�mes cruel since many bones are sca+ered near the entrance, most of 
them from humans with several intact skulls. We assume from the civil war �mes between 
Uganda and Rwanda.  
The villagers were always welcoming and guided us to the caves. We paid a+en�on to pro-
vide them with headlights and invited them to join. It was for them a new experience in 
seeing the passages since they usually used mobile phone as lights. One village even insist-
ed on having the informa�on about the length and an instant map while walking back to 
the car. Our photos with scenic passages quickly spread from our guide to the local 
Whatsapp communi�es and we became known. More informa�on about other entrances 
arrived by calls and posts to our guide Emma. It developed almost into a kind of armchair 
caving discussing in the evening a;er a three course dinner at the fire pit which of the re-
ported entrances had the highest poten�al while serving ourselves drinks from the bar. 

Lava Pillar — D. Froehlich 
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Biospeleology 
 

The assessment for the biodi-
versity in lava caves is a rela-
�vely new field. Most studies 
with the discovery of many 
new species originate from 
limestone caves in the Dinaric 
karst. Biospeleological sur-
veys in lava caves are rela�ve-
ly new and were first per-
formed in Hawaii, later in the 
Canary islands and Azores 
and recently in Vietnam. 
There were occasional visits 
to Sub Saharan Africa mostly 
on bats. There have been no systema�c surveys of subterranean fauna. The expedi�on con-
ducted an ini�al assessment on the poten�al with the expedi�on member Hannes being an 
expert in this field. Each cave was carefully inves�gated and findings recorded in the Cave 
Life App on Mobile phone which connects to a database in the cloud. In addi�on pictures 
were taken with the focus on invertebrates and bats. A sampling was not performed since 
an official export permission of fauna has not been obtained. This is mandatory to enable 
research and taxonomy by interna�onal experts in museums and universi�es. The fauna is 
rich in the visited caves with spiders, beetles and other invertebrates. The presence of or-

ganic ma+er is high with the caves 
being close to the surface and 
roots hanging into the passages. 
Also material is transported into 
the entrances from streams during 
the rainy season. Several of the 
caves have ponds or the passage is 
par�ally filled by a lake. These 
pools are interes�ng for aqua�c 
fauna, but were not inves�gated. 
Many of the caves have bats, some 
even larger colonies, with three 
different species iden�fied. A sum-
mary of documented fauna is 
shown in table 2.    

Beetle. H. Koeble 

Spider — H. Koeble 
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Poten�al of caves 
 

The last days of the expe-
di�on the contact to the 
director of the Mgahinga 
NP and the district authori-
�es was established. The 
NP director quickly under-
stood the poten�al of our 
research and was very sup-
por�ve when seeing our 
pictures and maps from 
the last days.  
Unfortunately the decision 
for documen�ng the caves 
inside the NP was not 
within his authority and 
we sent an applica�on 
le+er to the General direc-
tor of the Uganda Wildlife 
Authority in Kampala. By 
coincidence a German edu-
cated tour operator 
learned from our project 
and called the personal 
secretary for a fast deci-
sion. Pictures tell more 
than thousands words ap-
plied also here, being 
quickly posted by 
Whatsapp. Unfortunately 
the General Director was 
in the field and permission 
was not granted during our 
stay. 
We were in the communi-
ca�on to the district au-
thori�es more careful on 
the advice of our guide.  
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The forest department was not interested in receiving us, but the head of tourism was avail-
able. He praised us for coming to him since the presence of white people “Muzungu” in vil-
lages without pre-announcement would have created chaos and confusion within the com-
muni�es. It is interes�ng how perspec�ves can differ! The good things was that he knew the 
area well and men�oned several of the caves we had already surveyed, but none beyond. 
This confirmed our observa�on that most caves are found above 2100 m sea level and the 
poten�al to areas beyond is very low. He offered us to inform the villages, arrange guides 
and to issue an official permit paper for the next day. We called a;erwards and said we 
were short in �me with few days le; and would return next year.  

Sooko Cave Main Passage  
H. Koeble 

Karamara Cave, passage with roots 
H. Koeble 
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 Table 1 
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 Table 2 
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Summary and Outlook 
 

The first systema�c speleological expedi�on was conducted in December 2022 for 10 days 
to the Virunga Volcanoes Mountains at the very southwestern part of Uganda in Kisoro dis-
trict. The presence of lava caves was confirmed with most of them located between 2100 m 
and 2300 m at the foot of the Gahinga mount. In total 23 caves were visited and surveyed 
with a total length of 3 km. The new longest cave is Urutare rwa Sooko with 1020 m. The 
caves are north-south oriented and mostly single passages with minor extrusions in the 
same orienta�on. An biospeleological survey found a rich subterranean fauna and made an 
ini�al assessment by using the cloud based Cave Life App in combina�on with high resolu-
�on photo documenta�on. A sampling was not performed since an export permit has not 
been obtained. The poten�al for other lava caves in Uganda is low with Virunga being the 
dominant chain and only few small lava fields are more north present.   
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Logis�cs & Security 
 

An East Africa Visa allows to 
enter Rwanda, Uganda and 
Kenya and can be applied as 
eVisa for 100 USD. Accommo-
da�on is easily found from lux-
ury lodges to camp grounds. 
Most camps have a restaurant 
and offer meals and half 
board. A 4x4 is a must in Ugan-
da with main roads tarred, but 
the side roads being dirt tracks with a con�nuous chain of potholes. The ground is of vol-
canic rock and remains solid a;er rain falls, which allows visi�ng during the small rainy sea-
son in November-December.  
The border to DRC is only a few km away with the M21 resistance army camps behind. It 
was closed, but insurgencies can occur any �me. It is mandatory to inquire before a visit on 
the situa�on and a local guide is mandatory. 
An Ebola outbreak was present during our visit near Kampala and districts were sealed off 
to contain the virus. The health situa�on should be checked before arrival. 
The Marbach virus was confirmed in bats in a cave in central Uganda which caused the 
death of a tourist. The cave was a;erwards closed. The bats in Garamba cave were checked 
by the NP authori�es and confirmed as being virus free. Masks are highly recommended in 
caves with bat roosts. 
 

Expedi�ons members: Joerg Dreybrodt (Swiss Society of Speleology), Dominik Froehlich and 
Hannes Koebele (both German Speleological Federa�on), Emma Mungeri (Uganda)  
 

Acknowledgement 
We are grateful to the staff of Amajambere Iwacu Community Camp with the manager Jose-
phine making our stay as pleasant as possible. 
The local knowledge and curiosity of our guide Emma was essen�al to find the caves and 
establish a good rela�onship with the villages. 
Fred for connec�ng us to the Uganda Wildlife Authority and helping pragma�cally with go-
rilla permits from his con�ngent. 
Paul Nziza for the iden�fica�on of bat species 
 

Webpages: h+ps://www.mgahingana�onalpark.org/  -  h+ps://www.amajambere.com/ 

View to Mutanda lake.  
J. Dreybrodt 
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The support of the Interna�onal Union for 
Speleology (UIS) is greatly appreciated.  

Sooko Cave Lava Flow 
H. Koeble 
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The agropits (sha;s) in Masdache, Lanzarote . A possible natural 
occurrence in a Pahoehoe lavaflow 
 
By Laurens Smets 
With help of Albert Neumann and Carmen Smith.  

 
Almost opposite the famous Cueva de Los Naturalistas  or de las Palomas in the centre of 
the Island of Lanzarote  a very peculiar phenomenon can be found.  While driving on the 
road towards the village of Masdache at the side of a Pahoehoe lava flow just at the base of 
the Vólcan de Juan Bello, several nearly circular spots can be observed.  
 
Normally  these  spots  would  be  low  bushes  some�mes  of  figs  or  just  a  kind of weed  
vegeta�on. Due to the dryness and also due to the high o;en turbulent winds, plants do 
not get the chance to become a well formed tree but just stay low to the ground forming a 
kind of bush or small bush-tree. 
 
As there was somewhere a small cave men�oned in historic documents in this area we had 
to check this out and we were surprised what we found.  
 
On a small distance un-deep sha;s where situated near the borderline where the Pahoehoe 
lava meets the Pyroclas�c small grained rocks/ash (Tephra , in Lanzarote called Picon).  
Inside the sha;s thick fig trees can be found some�mes with trunks  of nearly  30cm across.  
Near to the area some houses are situated , so the first thought is farming and mined pits. 
Similar to the once in the  La  Geria  area   where  the  famous  grape plants are dug into the  
Pyroclas�c underground. 
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A talk to an old villager confirmed that there had been done some mining in the area.  The 
mystery kept  teasing me in my  mind. Why would farmers dig down 3 �ll 5m. into the hard 
Pahoehoe lava layer when there is 30m. further  uphill so;  pyroclas�c grain where you   
easily can dig into like they did all over the Canarian islands. The fig trees in the pits are  
indeed really big but they are in volume not bigger than the fig-bushes  in other parts of the 
island. And it was not obvious they have more grape than others.  It only could be that the 
holes  collect moister during the night , and that the bo+om of the pits are more fer�le as 
there is a certain muddy soil on that level under the Pahoehoe lavaflow.  
So inves�ga�on went on.  
It appeared that these kind of  pits can be  found just near the side  or  at  the  tongue  of  a  
lava flow. We also found out that at the bo+om of such a sha; , just above the fer�le soil , 
mostly  a small horizontal fissure  went off, as shown in the drawing enclosed.  Also primary 
cracks can be found in the walls. And up and then horizontal layer beds can be seen.  
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In  the  Masdache   area   almost   all   sha;s  
contain agriculture plants.  
 
In  another  Pahoehoe   lava   area   near   to   La  
Geria  we   found  almost   the    same   kind  of  
phenomenon just in the wild.    No    adjacent  
farming,  no  plants   inside    the    sha;s,    and  
indeed  at  the   side  or  at  the  tongue  of  a  
Pahoehoe lava flow. We also found that    a  lot 
of   these   sha;s   have   been   manipulated  
meaning that some have been widened a bit  or 
cleaned out on the floor. Even the empty one in 
la Geria has signs of mining at one or 2 sides of 
the sha;.  
 
Agropits seem to be quite common in Hawaii as 
Stephan Kempe told me. Some�mes used to 
grow crops or in another example  just opened 
during the hunt for eggs of  ground-nes�ng 
birds. 
 
John Brush  told  me  about  cave  entrances  on  Easter Island  that  were  used  for  gardens  
probably to give plants more protec�on from wind, sun and salt spray  and more moisture. 
Claude Mouret confirmed indeed what John Brush had told me.  

 
Bill Frantz compared the 
method of  growing crops 
with     the     “Fores�ere  
Underground Gardens in 
Fresno California” but 
that was under a 
“Hardpan soil” not  
volcanic.  
 
Paoli For� stated that the 
same type of farming is 
u�lised in Azorean Islands 
(specifically    in    Pico  

A palm tree in a natural depression Montana 
Diama la Geria 

Agropit with figtree at Masdache 
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and Terceira) and it was told that this  
technic was used to protect vineyards from 
strong winds. To allow accumula�on of the 
scarce soil preserving it inside these large 
holes drilled or dug  in basal�c soil  
surrounded by boulders. 
 
Paoli For� also stated that he had seen  
banana trees (cul�vated or wild?) on Easter 
Island surely growing inside natural  
collapses above the lava tubes.  
 
Nicola Barone compares the phenomenon 
to the Pantelleria gardens in Sicilia.  
 
Hypothe�cal development of the Agropits 
near Masdache Lanzarote. 
 
The difference with all the other so called 
agropits like in Hawaii, the Azorean Islands 
and Easter Island is that these pits are  
ver�cal, mostly circular or oval shaped, 
mostly natural of origin, rela�vely deep 3-5m. ,  
situated in Pahoehoe lava, and are always situated at the side or a tongue from a  
lavatube. The area around is  created by typical lobes and toes of lavaflows. The depth of a 
sha;  is exactly the height of the lavaflow lobe un�ll the fer�le soil underneath, 
Probably some pits have been widened and in some cases rocks have been piled up at the 

top or inside in some crevises. In some 
pits the bo+om probably has been 
cleaned out from the rocks or ash 
which has been fallen in.  
 
The agropits near Masdache  contain 
figplants, some deep agro crevasses are 
used for growing vines. 
 
There are so far we know no lavatubes 
or other cavi�es below the Pahoehoe 
lava. So these are certainly no collapses 

Figtree in agropit Masdache 

Figtree in front and background in a agropit Masdache 
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The origin and development of the agropits can 
be compared to the lavaflow toe holes and lava 
lobe holes and fissures in the Pahoehoe lava 
area of la Geria Lanzarote. Due to several  
adjacent lobes flowing into or on top of each 
other, the lava flowing in a kind of toes , the 
burning soil, hot air and gasses underneath the 
lavaflow escaping at the toes or at the side of 
the lavaflow- cavi�es and crevises can be  
created  between the lobes.  
 
In conclusion these agropits or pits “with or 
without agricultural use” are a result of certain 
movements between several mul�lateral or 
mul�level lava lobes in conjunc�on with  

escaping gasses and hot air escaping 
(and perhaps also water)  from under 
the Lava flow.  Probably as week spots 
between lava lobes or fissures the 
sha;s in some cases have been  
widened  and/or cleaned up by  
humans.  
 
The phenomenon is probably quite 
unique at least the combina�on  
“pahoehoe lava sha;” and 
“agriculture” making it into a true 
unique Agropit of its kind.  

Natural pit with constructed wall  
La Geria 

Sha; at La Geria 
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Lavaflow toes forming cavi�es. 
Ref USGS.gov 

Lateral flow lobes forming crevi-
ses and cavi�es. Ref nsf.gov 
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New lava tubes data of Cumbre Vieja  
(La Palma-Canary Islands) 

 
Alfred Montserrat-Nebot 

Equip de Recerques Espeleològiques (CEC) 
Member of the Commission on Volcanic Caves (UIS) 

 
Now, almost two years a;er the 
erup�on of Cumbre Vieja 
(Tajogaite or Cabeza de Vaca, as it 
is also known), on the island of La 
Palma, speleologists and mem-
bers of the IGME-CSIC (Ins�tuto 
Geológico y MInero de España-
Consejo Superior de Inves�-
gaciones Cieneficas) and other 
en��es, have begun to penetrate 
some of the tunnels formed dur-
ing the last months of 2021. Even 
at that �me it was observed how 
large masses of lava penetrated 
into the flow losing any reference 
on the surface. 
Although some openings had 
been located by drone sigh�ng 
months ago, speleologists and sci-
en�sts have not been able to ap-
proach them un�l a few days ago. 
Thermal images from drone 
flights have begun to show tem-
peratures rela�vely low enough 
to allow access to the lava tubes. 
Temperatures of 50-60 degrees 
Celsius have not allowed it to go 
any further than a few tens of 
meters in some of the most su-
perficial ducts, where cooling has 
been faster due to air circula�on.  Photo: Alfred Montserrat-Nebot 
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The thermal images obtained in some galleries show that the temperature of the surround-
ing rock is s�ll above 200 degrees Celsius. This leads to suspicion that in the most important 
system of lava tubes, which is believed to be deeper, the temperature would exceed 400-
500 degrees Celsius. 
Expecta�ons are set in the so-called "Tubo Rojo” (Red Tube), due to the color of the solidi-
fied lava. This is located in the flow that buried the popula�on of Todoque, and it is be-
lieved that it could be the largest lava tube ever formed in the Canary archipelago. 
Another conduit that has been visited for a few meters has been the "Austral Tube", one of 
the surface drainages of the emifng points of the Cogote Mountain. 
Un�l now they have been almost anecdotal explora�ons but with the con�nued cooling of 
the lava tubes they can represent a job for years considering that the erup�on of Cumbre 
Vieja contributed to the surface of the island more than 200 million cubic meters of lava 
during the 85 days that the 2021 erup�on lasted. 
From a petrological point of view, the products of this erup�on are characterized as basa-
nites, tephrites and phonolites. This gave rise to a flow of basic-alkaline composi�on, with a 
low content of Si and moderately high rates of Na and K. A fact to highlight is the low viscos-
ity of the lava (Castro i Feisel 2022), which has been es�mated to be ten �mes lower than 
lava from the 2018 Pu'u O'o erup�on in Hawaii. The viscosity determines the flow regime, 
which in most cas�ngs is laminar. The data obtained show that in Cumbre Vieja the flows 

could have fluid in a turbulent re-
gime. It will be necessary to study 
the effect that this low viscosity 
can represent in the forma�on of 
these new lava tubes. 
The ridge of Cumbre Vieja or the 
Southern sector is the volcanically 
ac�ve area of the island of La Pal-
ma. Reac�vated about 125.000 
years ago, it has had seven histor-
ical erup�ons during the last 500 
years (Carracedo et al. 2022). The 
one in 1646 gave rise to one of 
the few ver�cal cavi�es on the 
island, the Bucaro San Mar�n. It 
is a 57 meter deep well. The oth-
er, Hoyo de la Sima, is located in 
El Paso and is 72 meters deep. 
Both have morphological features 
of having acted as erup�ve 
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centers. 
The erup�on of 1949 gave rise to the Cueva de las Palomas or Tubo Volcánico de Todoque, 
more than 500 meters long, which was not affected by the flows of 2021. The last of the 
erup�ons of the ridge of Cumbre Vieja, in 1971, gave rise to the Teneguia volcano. 
 
 
 
 
Bibliography 
Carracedo, J.C. et alt. (2022).- The 2021 erup�on of the Cumbre Vieja volcanic ridge on La 
Palma, Canary Islands. Geology Today 38(3):94-107 DOI:10.1111/gto.12388 
Castro, J.M., Feisel, Y. (2022).- Erup�on of ultralow-viscosity basanite magma at Cumbre 
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-30905-4 

Photo: David Sanz (IGME-CSIC) 
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This review was first published in Hawai’i Underground, Fall 2022 issue. 
 

An apprecia�on of the second edi�on of  
Volcanoes: Global Perspec�ves 

by Annie Bosted 
 
The long-awaited second edi�on of the Volcanoes book has, at last, been published.  Once 
again, HSS members Jack Lockwood and Rick Hazle+ have drawn on their extensive experi-
ence of volcanoes, to produce an impressive tome.  That  experience includes decades of 
field work, research, lecturing and consul�ng.  They are joined by a third co-author, Servan-
do de la Cruz-Reyna in Mexico.    
 
Although the blurb on the dust cover recommends the text book to teachers and students 
as well as “emergency planners, land use planners and civic officials”, I would hear�ly rec-
ommend this to ac�ve lava cave explorers (and their arm chair counterparts) as a reference 
book.  It is so crammed full of facts, photos, ideas, illustra�ons, concepts and explana�ons 
that I had difficulty reading more than a few pages at a stretch.  Since the book has over 400 
pages, that’s a lot to digest.  For this reason, I won’t recommend it as “easy reading” for the 
average caver.  
  
Global Perspec�ves is a key part of the book’s �tle.  I’m sure that this “global perspec�ve” 
will keep the voracious reader coming back for more.  Like many HSS Cavers, I count the 
thrill of seeing a volcano erupt among my more unforge+able experiences.  This book re-
lives those memories, embellishes them and then adds layers of volcanic knowledge from 
all over the world - and beyond.   
 
The wide scope of this scholarly book is readily appreciated by perusing the 15 chapters 
comprising five parts.  The first part, Introduc�on, covers erup�ons, jargon and history.  Part 
Two is en�tled The Big Picture and explains plate tectonics, volcanism, the nature of mag-
ma, its physical proper�es and why it erupts.  The third part is likely to interest the explor-
ers of lava caves.  It is en�tled Volcanic Erup�ons and Their Products.  The fourth part delves 
into volcanic landforms, both posi�ve and nega�ve, and also discusses “mass-was�ng”.  
Here we read about volcanoes under the ocean and on the moon and other planets, among 
other topics.  The final part, Humanis�c Volcanology discusses life, climate, human history, 
risk, mi�ga�on and the economics of volcanology.   
 
As one would expect from a book of this caliber, it is rounded out with an extensive bibliog-
raphy, appendices, and an index.  The final two pages shows 186 volcanoes located on a 
world map.  This map corresponds to numbers used throughout the text and a list of the  
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volcanoes with more info. about each - including the last �me each one erupted.    
 
At the end of each chapter is a list of ques�ons for “thought, study and discussion”.  I found 
that reading these ques�ons offered a good short cut to discover what that chapter cov-
ered.  For example, when I read a ques�on that ran “Why is the presence of datable char-
coal so much more widespread beneath pahoehoe flows than it is beneath ‘a’a and blocky 
flows?”  my reac�on was:   
 
“OK, why?  I go+a read this!”   
 
Since this apprecia�on is wri+en for HSS members, it seems logical to focus on the four 
chapters in Part Three, where lava caves are discussed.  I would guess that there are few 
books on vulcan speleology that delve into even a small frac�on of what these authors 
manage to cover in this part of their book, so I would advise readers to prepare to be over-
whelmed.     
 
Chapter Five has a rather dry �tle, Classifying Volcanic Erup�ons, but unless you already 
know terms like Plinian, Peleean, Surtseyan, Vulcanian and Phreatomagma�c, you have 
much to discover.  Classifica�on systems en�tled Lacroix, Ri+man, Geze and Walker are all 
explained and illustrated.  This level of detail is apparent throughout the book.   
 
Let me be clear - this is not light reading.  It is so much more.  It is a scholarly and compre-
hensive reference book that no vulcan speleologist should go without.    
 
Chapter Six delivers on its promising �tle, Effusive Volcanic Erup�ons and Their Products by 
describing and explaining all that we see around us - above and below the surface.  Again, 
just a sample of the bold-face terms used (spa+er ramparts, agglu�nate, clastogenic) hint at 
this book’s depth.   
 
For the past 30 years, I have been intrigued by the many itera�ons of Halema’uma’u (the 
lava lake on Kilauea).  I have read news reports, I have wri+en about it, and even given talks 
about it, yet the sec�on on lava lakes plugged holes in my knowledge that I did not know 
existed.  Who would have guessed that the movement of sec�ons of crust on the surface of 
a lava lake mimic the movements of tectonic plates on our planet?  And lava lakes also have 
parallels to “sea floor spreading”, “transform faul�ng” and “subduc�on”.  This is not the 
sort of informa�on one would get from a magazine or a newspaper.  Now that the proverbi-
al scales have fallen from my eyes, I see Halema’uma’u quite differently.    
 
The sub-chapter on Pyroducts, Conduits and Caves, beginning on page 129, will no doubt 
interest vulcan speleologists.  Those readers who were fortunate to a+end the 17th Interna- 
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�onal Vulcanology Symposium held in Ocean View, on Hawai’i, back in 2016 will remember 
that this book’s first author, Jack Lockwood, delivered the key note address.  Jack held the 
a+en�on of his audience as he berated the use of the term “lava tube” and advocated using 
the term “pyroduct” instead.  Here, he again climbs on his metaphoric soap box and again 
enthralls his readers with the linguis�c cause that has been close to his heart for decades.  
Go, Jack!! 
 
With that out of the way, the authors describe “Pyroduct Forma�on”, explaining sha+er 
rings, hornitos, skylights, thermal erosion, secondary ceilings, and lava falls.  They also write 
about surface structures in pahoehoe and ‘a’a.   
 
An interes�ng factoid caught my a+en�on as I was reading this chapter.  Who knew that the 
world’s most fluid pahoehoe was documented erup�ng from Nyiragongo volcano in the  
East African Ri; Valley?  It follows that this super-fluid pahoehoe is also very fast flowing 
and leaves very thin residual flows only a few cen�meters thick - even when the “high lava 
marks” on burned trees evidence the fact that the ini�al flow had been about two meters 
thick as it flowed.  Wow!  Flowing lava that is six feet deep leaves behind a flow of less than 
an inch!  I feel grateful that the book’s authors were able to mine nuggets like these to ex-
plain why this mountain’s lava has such low viscosity.  Much as I love Hawaiian volcanoes, I 
also like to be awed by stories of volcanoes on the other side of the world.  This book does 
that.   
 
The pages on lava trees and tree molds and tree casts are obviously interes�ng and remind 
me of crawling through tree molds le; by huge fallen trees on the slopes of Mt. Fuji in Ja-
pan.  However, my interest level shot up as I turned the page and discovered a photo of . . . 
an elephant cast!  Huh?  It seems that thin, fast moving lava flowing from Nyirangongo 
(again) flowed around the body of a pygmy elephant crea�ng a mold about two meters 
long.  The unfortunate creature’s fleshy parts are long gone, but its bones are s�ll lying 
there in a cast - a cast that even shows where its muscular trunk once lay.  How cool is that?  
Sad, but also cool.   
 
In concluding, I would emphasize that for cavers interested in anything to do with volca-
noes, this book is an invaluable learning tool and reference book that will delight and edu-
cate in many unexpected ways.   
 
 VOLCANOES: GLOBAL PERSPECTIVES.    Second edi�on.   By John P. Lockwood, Richard W. 
Hazle+ and Servando de la Cruz-Reyna   Copyright 2022 John Wiley and Sons Ltd.   
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Bob Richards in a colorful passage of Big Red on Ha-
wai'i.  Photo by Peter and Annie Bosted.  
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ISV21 Symposium  
(Galápagos – Ecuador - April 15th-20th, 2024) 

 

 

Pre-Symposium (April 10-13th, 2024) 
 
Notes:  

 
Those wishing to par�cipate in the full list of opportuni�es should plan on arrival on or 

before April 9th.  Arrivals April 10th or later will miss a por�on of the pre-event trips. 
 
All trips will be for one of the following purposes: 

Explora�on\Survey 
Photographic documenta�on 
Science 

 
Hotel accommoda�ons are on your own.  The conference hotel will be “Hotel Flamin-

go”.  Two addi�onal hotels will be available across the street, Hostal Gardner and Es-
pana.  We are nego�a�ng rates for each hotel. 

Hotel Flamingo (h+ps://www.hotelflamingo.com.ec/) 
Hostal Gardner (hostalgardnergps@gmail.com) 
España (Hotel España – Galápagos – Ecuador (hotelespanagalapagos.com) 

 
All food and beverage is on your own during the days before the official beginning to the 

ISV. 
 
The conference venue is approximately 200m from the hotels. 
 
ALL persons landing in Galapagos are required to pay a $100USD Na�onal Park fee for en-

try to the islands.   
 
There are two airports in Galapagos.  Please make arrangements for arrival at Baltra air-

port (code GPS).  Transfers from the airport to Puerto Ayora include: 
 Bus from airport to channel ferry - free 
 Ferry to Santa Cruz island - $1-$2USD 
 Taxi from dock to Puerto Ayora - $40 (4 person max.) 
 

Please feel free to contact Aaron Addison (aaddison67@gmail.com) with any ques�ons. 
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ISV21 Symposium (April 15th-20th, 2024) 
 
Notes: 
 

Registra�on for this event must be limited to no more than 100 persons 
 
Arrivals are expected on April 14th or earlier 
 
Meals on your own should be budgeted at approximately $20, though more frugal meals 

are available with some exploring of town. 
 
Hotel rates will be nego�ated, but a+endees are responsible for booking their own 

rooms. Es�mated rates $40-100 night (depending on occupancy & ameni�es) incl. 
breakfast 
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Bag lunches provided.

19, 2024


