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BRIEF REPORT

The oldest plant fossils from Tenerife Island? The case of the Pliocene lava tree 
moulds from San Roque, La Laguna, Spain
C. A. Góis-Marques 1,2,3,4, M. C. Velasco-Flores5, M.C. Martín-Luis5 and C. Castillo-Ruiz5

1Madeira Botanical Group (GBM), Faculdade de Ciências da Vida, Universidade da Madeira, Funchal, Portugal; 2BIOPOLIS Program in Genomics, 
Biodiversity and Land Planning, CIBIO, Vairão, Portugal; 3CIBIO, InBIO Laboratório Associado, Universidade dos Açores, Ponta Delgada, 
Portugal; 4Instituto Dom Luiz (IDL), Laboratório Associado, Universidade de Lisboa, Lisboa, Portugal; 5Departamento de Biología Animal, 
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ABSTRACT
Lava tree moulds are fossils found in association with basaltic (s.l.) lava flows worldwide and can 
provide interesting palaeoecological and volcanological data. In the volcanic Macaronesian Islands, 
these fossils are known since the 19th century but rarely mentioned in the literature, despite their 
potential to reveal the past presence of trees and forested ecosystems. One mention to plant 
moulds associated to the Anaga basalts was known, but further details were never published. Here, 
we describe and illustrate for the first time lava tree moulds preserved within the Pliocene Anaga 
shield volcano (4.89 to 3.95 Ma) a’a lava flow. The size and stem habit indicate that these belonged 
to phanerophytes, implying the presence of a forest ecosystem during the Pliocene of Tenerife. 
When compared to the palaeobotanical record of Tenerife Island, these fossils are, so far, the oldest 
known published plant fossils from this island. Unfortunately, due to total combustion of the wood, 
taxa identification is not possible. Despite this, the locality should be further assessed as a potential 
geosite or other form of conservation for the Canary Islands’ palaeontological heritage. Further 
prospection in Mio-Pleistocene Anaga shield volcano will certainly yield new palaeobotanical data 
for Tenerife and the Canary Islands.

ARTICLE HISTORY 
Received 28 February 2026  
Accepted 18 April 2026 

KEYWORDS 
Lava flow; Macaronesia; 
oceanic island; 
palaeobotany; taphonomy; 
paleoforest

HANDLING EDITOR 
Dr André Jasper, Programa 
de Pos-Graduacao em 
Ambiente e 
Desenvolvimento, Centro 
Universitario Univates, 
Lajeado, Brazil

Introduction

Volcanic activity is known to promote the formation of 
ideal taphonomical settings that can lead to plant fossi
lisation, especially when associated with pyroclastic 
deposits of explosive volcanism (e.g. Burnham & 
Spicer, 1986; Fritz, 1986; Lockley, 1990; Spicer, 1989,  
1991). However, an unexpected place to search for plant 
fossils is within solidified lava flows. These, when flow
ing, present high temperatures (up to 1200°C) and pos
sess a destructive force that seems almost incompatible 
with biota fossilisation (e.g. 2021 eruption in La Palma, 
Canary Islands; see Carracedo et al., 2022; Troll et al.,  
2024). Despite this first impression, in fact, low viscosity 
basaltic s.l. lava flows can interact with forested areas 
and engulf tree trunks and stems and fossilise them. 
These peculiar fossils are found worldwide (Lockwood 
& Williams, 1978; Bella & Gaál, 2007; Carveni et al.,  
2011; Bell & Williamson, 2016 and references therein), 
with a record at least since the Early Jurassic, although 
older records might exist (Bell & Williamson, 2016; Oh 
et al., 2024).

The interaction between lava flows and plants with 
woody trunks and stems can promote the fossilisation 
within lava flows as four main fossil diagenetic types 
(Bell & Williamson, 2016; Friedrich, 1968): (1) fossil 
trees: anatomically conserved tree trunks and stems 
preserved within lava flows as charcoalified or permi
neralised wood (e.g. Oh et al., 2024); (2) lava trees: 
upright, solidified, tube-shaped crusts created when 
lava solidifies around a tree, and as the lava flow sub
sides, it leaves behind a protruding structure (e.g. Moore 
& Richter, 1962; Lockwood & Williams, 1978, plate I); 
(3) lava tree moulds: horizontal to vertical cavities found 
in lava flows due to full combustion of tree trunks/stems 
(e.g. Bell & Williamson, 2016; Carveni et al., 2011); and 
(4) lava tree casts: formed when lava tree moulds are 
infilled by lava of the same or subsequent volcanic 
events (Bell & Williamson, 2016, fig 2a-d).

Depending on the geological age of the flow, size of 
the trunk/stem, heat resistance and oxygen availability, 
charcoal can be found or not associated with these 
structures. Furthermore, according to Lockwood and 
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Williams (1978) and Bell and Williamson (2016), plant 
fossils preserved in lava flows are useful as they provide, 
among others, evidence for volcanic quiescence, the 
existence of lava flowing and respective lava flow direc
tions, and can provide charcoal for geological dating 
recent lava flows (see Bell & Williamson, 2016 for 
a detailed discussion).

In the volcanic Macaronesian archipelagos (i.e. 
Azores, Madeira, Selvagens, Canary and Cabo Verde 
archipelagos), there is an interesting but poorly 
explored palaeobotanical record ranging from mega 
to mesofossils (e.g. Álvarez et al., 2019; Anderson 
et al., 2009; Castillo-Ruiz et al., 2019; 
García-Talavera et al., 1995; Góis-Marques et al.,  
2018, 2020, 2023; Góis-Marques, Martín-González, 
et al., 2025; Góis-Marques, Mitchell, et al., 2019; Góis- 
Marques, Rumsey, et al., 2025; Marrero, 2013; Suárez- 
Rodríguez, 2013; Vegas et al., 2013) to microfossils 
(e.g. Castilla-Beltrán et al., 2019, 2023; Martin-Ramos 
et al., 2025; de Nascimento et al., 2009; Nogué et al.,  
2013). Particularly, lava trees and lava tree moulds are 
reported for the Azores and the Canary archipelagos, 
but their volcanostratigraphy and palaeobotanical 
importance are seldom discussed in detail (Bell & 
Williamson, 2016; Góis-Marques, de Nascimento, 
et al., 2019). Briefly, in the Azores, these are noted 
in Quaternary lava flows at São Miguel (Hyde, 1951), 
Terceira (Góis-Marques, de Nascimento, et al., 2019), 
Pico (Forjaz et al., 1970; França, 2002), Faial (Forjaz,  
2008), São Jorge (Forjaz et al., 1970) and Graciosa 
Islands (Prieto et al., 2007). In the Canary Islands, 
charcoal, lava tree moulds and lava trees are known 
in Pleistocene and Holocene lava flows from El Hierro 
(e.g. Becerril et al., 2016; Martín-González et al., 2019; 
Risica et al., 2022), La Palma (e.g. Chicharro Fermín,  
2022; Guillou et al., 1998), Gran Canaria (e.g. Kissel 
et al., 2015; Rodríguez-González, 2009; Rodriguez- 
Gonzalez et al., 2009; Troll et al., 2019) and Tenerife 
(e.g. Boulesteix et al., 2012; Carracedo, 2013; Fritsch,  
1864; Fritsch & Reiss, 1868; Kissel et al., 2015). 
Interestingly, in the Canary Islands, lava tree moulds 
are also known to be used by birds as nesting or 
resting sites, especially by rock-dwelling raptors (F. 
Siverio, personal communication).

Overall, in Tenerife Island, published palaeobotanical 
accounts are still scarce (e.g. Álvarez et al., 2019; Bravo,  
1962; Castillo-Ruiz et al., 2019; de Nascimento et al.,  
2009; Garcia-Talavera et al., 1989; Velasco-Flores et al.,  
2026), despite the existence of a palaeobotanical record 
(see Anderson et al., 2009, supporting information 
appendix S1). Remarkably, García-Talavera et al. 
(1995) and later Navarro et al. (2012) briefly state the 
existence of plant fossils associated to the basalts of the 

Series I Anaga. However, the exact location, stratigraphy 
and illustration of such fossils were, as far as is known, 
never published.

In this paper, we aim to describe, illustrate and frame 
stratigraphically lava tree moulds recently found by 
serendipity in San Roque, La Laguna (Tenerife Island), 
within the Anaga shield volcano, and discuss their 
palaeoecological implications, compare them to the 
Canary Island fossil record and call attention to the 
needed conservation of this new palaeobotanical site.

Brief geological background

The Canary Archipelago is located in the eastern central 
Atlantic Ocean within the NW sector of the Nubian 
tectonic plate, with the closest island (Fuerteventura) 
ca. 100 km of the SW Morocco coast. The archipelago 
is composed of eight islands, namely, El Hierro, La 
Palma, La Gomera, Tenerife, Gran Canaria, 
Fuerteventura, Lanzarote and La Graciosa (Figure 1A). 
The volcanic origin of this archipelago is currently best 
understood, as the volcanic manifestation of a hot spot 
track with a ca. NE–SW trend (Figure 1A): 
Fuerteventura and Lanzarote (ca. 24 Ma), Gran 
Canaria (14.6 Ma), Tenerife (11.9 Ma), La Gomera (9.4  
Ma), La Palma (1.7 Ma) and El Hierro (1.1 Ma) 
(Carracedo & Troll, 2016; but see; Anguita et al., 2025 
for a discussion of an alternative model).

The Tenerife Island is approximated triangular in 
shape, 84 km long and 50 km wide, with an area of ca. 
2034 km2 and the highest peak, the Teide at 3718 m 
above sea level (a.s.l.). According to Carracedo and 
Troll (2016), the volcano-stratigraphy of Tenerife 
Island can be summarised into two main stages. The 
first stage corresponds to the development of three 
subaerial Mio-Pliocene shield volcanoes: a Miocene 
Central shield volcano with 11.9–8.9 Ma, and two lateral 
shield volcanoes, the Teno with 6.4–5.1 Ma and Anaga 
with 4.89–3.95 Ma (Figure 1B; Guillou et al., 2004). 
The second stage corresponds to a rejuvenation with 
the Las Cañadas Volcano 3.5–0.169 Ma, the Teide 
Volcanic Complex, rift volcanism and associated lateral 
collapses (see Carracedo & Troll, 2016 for a detailed 
account).

Material and methods

Recent palaeobotanical prospection of Tenerife Island, 
focusing on sites mentioned in the literature, led us to 
prospect the San Roque locality, at the city of La Laguna. 
This locality is mentioned by José de Viera y Clavijo 
(1731–1813) in his posthumous work ‘Diccionario de 
Historia Natural de las Islas Canarias’ (Viera y Clavijo,  
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1869, 1968) where he states having possessed a petrified 
‘cárdon’ (possibly a Euphorbia canariensis L. fossil) col
lected in this locality. Due to a recent clearing of the 
invasive plants (mainly Opuntia (L.) Mill and Agave L.), 

several lava flows outcrops became visible and accessible 
to be studied in detail. Circular hollows and tubes asso
ciated with a basaltic s.l. lava flow were detected by one 
of us (CCR) on the 7 September 2024. The lava flow was 

Figure 1. Geographical location of the Canary Archipelago and geological setting of the San Roque lava tree moulds. A, location of the 
Canary Archipelago and the Tenerife Island: L: Lanzarote; F: Fuerteventura; GC: Gran Canaria; G: La Gomera; P: La Palma; H: El Hierro; 
HST: hot spot track; B, Tenerife island and the location of the Anaga Pliocene shield volcano based on GEODE, Mapa Geológico Digital 
continuo de España (Bellido Mulas et al., 2007) and Guillou et al. (2004); C, geological map of La Laguna area, adapted from Carracedo 
et al. (2011, Supplemental material: Geological map: the northeast rift zone of Tenerife); D, San Roque outcrop, 1: lapilli tuff; 2: 
palaeosol; 3: lapilli tuff; 4: a’a lava flow with a basal breccia. The lava tree moulds are found in the first metre of the flow above or in 
contact with the basal breccia; E, lateral variation of the same outcrop shown in D. Note the absence of the basal breccia in the lava 
flow (no.4); F, Overview of San Roque outcrop with the lava tree tubes (yellow arrows).
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then further prospected for the presence of more hollow 
tubes. The detected tubes were photographed using 
a Nikon D5500. The camera flash was used to obtain 
a higher depth of field to illustrate the interior walls of 
the larger tubes. Diameter (if the mould was circular- 
shaped in cross-section) or height and width (if it was 
oval shaped in cross-section) were obtained using 
a measuring tape. The minimum depth of the moulds 
was measured using a measuring tape attached to woo
den stick. Tubes were compared with the reference 
works on lava tree tubes (e.g. Bell & Williamson, 2016; 
Bella & Gaál, 2007; Honda, 1999, 2016; Lockwood & 
Williams, 1978).

Results

The prospection of the lava flow outcrops revealed 
the presence 18 lava tree tubes of variable sizes 
(Table 1), visible along ca. 20 m of the base of an 
a’a lava flow near the San Roque viewpoint (GPS 
coordinates: 28° 29.190′N, 16° 18.596′W; Figure 1C).

Local volcano-stratigraphy (Figure 1D,E), from the 
base to the top: (1) yellowish (altered) lapilli-tuff with 
>2.4 m thickness (Figure 1D, no. 1); (2) reddish baked 
palaeosol with ca. 0.5 m, developed on top of the lappili- 
tuff (Figure 1D, no. 2), displaying prismatic structures 
and whitish root traces (Figure 1D, no. 2); (3) altered 
lapilli tuff- ca. 0.5 m; (4) basaltic a’a lava flow of variable 
thickness, locally presenting a basal breccia presenting 
lava tree moulds.

Lava trees moulds are horizontal to sub-horizontal, 
mostly exposed in cross section and with an approxi
mate orientation of W-SW (Figure 2A-J). The largest 
specimen (Figure 2A-B) is in cross section 28 × 40 cm 
and up to 258 cm depth (minimum measured depth) 
and the smallest, ca. 1 cm in cross section (see Table 1). 
Externally, the lava trees present rims formed by the lava 
engulfing the tree trunks/stems. The internal wall of the 

lava trees moulds, especially the larger ones, present 
a ribbed to ropy texture (e.g. Figure 2B,E,G).

Discussion

The cylindrical hollow tubes found in San Roque can be 
interpreted as lava tree moulds due to the local volca
nostratigraphy, the external, and internal morphology 
of the tubes and their spatial relationship. First, as 
pointed by Bell and Williamson (2016), lava tree moulds 
are found associated with lava flows that flowed into 
a palaeoforest and its respective palaeosol. This is the 
case with the fossiliferous lava flows of San Roque, 
where a well-developed palaeosol with root remains 
(Figure 1D-E) is present, and is overlain by a lapilli 
tuff, possibly from the same volcanic eruption that pro
duced the lava flow that engulfed the trees and pre
served them as lava tree moulds. Furthermore, in cross 
section, some of the tubes exhibit external rims formed 
by lava flowing and engulfing the stems/trunk’s trees 
(see Figure 2). In addition, internal walls of the moulds 
display a ribbed to ropy texture (e.g. Figure 2B,E,G). 
Similar features are found in lava tree moulds elsewhere 
(see Bella & Gaál, 2007; Honda, 2016), although the 
tubes found in San Roque present more frequently an 
interior ropy texture. The origin of this texture is possi
bly linked to the interaction of gases released by the 
burning tree engulfed by the lava and the surface ten
sion of the mould when still hot and plastic (see ‘con
finenment gas diffusion type’ in Honda, 1999, 2016). 
Finally, the lava tubes 6a, b and c (Figure 2D,E) present 
an unusual characteristic of three diverging tubes, sug
gesting that these moulds are the hollows left by 
branches of the same parent tree/shrub.

García-Talavera et al. (1995) were the first to briefly 
mention the existence of plant fossils within the basalt 
flows from the Pliocene of Anaga (Serie I), providing 
a general age of 4–5 Ma for these. However, until now, 
no further information, has ever been published on 

Table 1. Field measurements of the San Roque lava tree moulds.
Lava tree mould Diameter Maximum measured depth

1 28 × 40 cm 258 cm
2 3 cm 22 cm
3 11 × 9 cm 50 cm
4 7 cm 3 cm
5 15 × 19 cm 65 cm
5a 5 × 6 cm 21 cm
6a 17 × 12 cm 105 cm
6b 10 × 11 cm 110 cm
6c 15 × 13 cm 140 cm
7 1.5 × 1 cm 19 cm
8 4 × 3.5 cm 62 cm
9a-9 g ca. 1 cm Not measured
10 32 cm 89 cm
11 9.3 × 8.7 42 cm
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these fossils. According to the geological map of 
Tenerife (MAGNA 50: Araña et al., 1978) the fossilifer
ous lava flows that crop out in the San Roque area 
belong to the upper Serie I (β13 basaltic lava flows), 
Pliocene in age, and are part of the Anaga shield volcan
ism. Further geochronological data have constrained the 
age of the Anaga shield volcano to 4.89–3.95 Ma 
(Carracedo et al., 2011; Guillou et al., 2004). When 
compared to the available palaeobotanical data, the 
San Roque lava tree moulds, with an age of 4.89–3.95  
Ma, are indeed the oldest plant fossils found in Tenerife 

Island, as already mentioned in García-Talavera et al. 
(1995). Published deep-time palaeobotanical accounts 
for the Canary Islands are still sparse and infrequent 
(e.g. Castillo-Ruiz et al., 2019; Góis-Marques, 
Martín-González, et al., 2025; Martín-González et al.,  
2025). For Tenerife Island, these are even rarer, with 
fossils (micro to macro in size) studied ranging from 
mid-Pleistocene to present (Álvarez et al., 2019; Bravo,  
1962; Castillo-Ruiz et al., 2019; de Nascimento et al.,  
2009; Garcia-Talavera et al., 1989). Until now, the oldest 
plant fossils for Tenerife were the undescribed 1.69 Ma 

Figure 2. Lava tree moulds found in the Pliocene lava flow at San Roque, La Laguna, Tenerife Island. A–F, larger lava tree moulds: A, 
Mould no. 1 with a diameter of 40 cm and up to 258 cm depth; B, detail of the interior wall of the mould no. 1 displaying the typical 
ribbed surface; C, moulds no. 4 and no. 5; D, moulds no. 6a, b and c, with preserved moulds of apparently diverging branches of 
a single tree; E, detail of 6a and 6b displaying the typical ribbed surface; F–J, smaller lava tree moulds: F, mould no. 10; G, mould no. 2; 
H, mould no. 3; I, mould no. 9a-f; J, mould no. 8. Note: hammer in A and D ca. 30 cm; Coin ø in G, 2.325 cm.
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plant moulds, found associated with El Pris ignimbrite 
deposits (Anderson et al., 2009, and references therein). 
The San Roque lava tree moulds now described are the 
empirical confirmation of the Pliocene plant fossils 
associated with the Anaga shield volcano, as already 
stated by García-Talavera et al. (1995). Furthermore, 
and according to the review presented by Bell and 
Williamson (2016), description of lava trees/lava tree 
moulds worldwide are rare for the Neogene (i.e. 
23.04–2.58 Ma), making this insular evidence an impor
tant addition to the scarce worldwide record.

Due to the total combustion of the wood, resulting in 
a lack of charcoal, and the absence of other biological 
characters on the interior walls of the moulds, identifi
cation of taxa or inference of the vegetation growing in 
the site is not possible. Still, the now reported lava tree 
moulds are a direct palaeoecological indicator of the 
presence of phanerophytes and possibly a forest ecosys
tem, already growing in the area during the Pliocene 
and that were engulfed and preserved within a basaltic 
lava flow. Within the Canary Islands, so far, the best 
indication of tree fossils of similar age, are those found 
within the Pliocene of Gran Canaria (e.g. Anderson 
et al., 2009; Kunkel, 1976; Marrero, 2013; Schmincke,  
1967, 1968), although detailed xylological studies of 
these fossilised trees have never been published.

The San Roque lava tree moulds reveal an interesting 
palaeontological, taphonomical and volcanological his
tory of Tenerife Island, being located in an easily acces
sible and privileged location near the historic centre of 
the city of La Laguna. Yet, this makes these fossils vul
nerable to any human intervention (see Góis-Marques, 
Elias, et al., 2019 for an example of a destructive inter
vention). Given the criteria proposed by Castillo et al. 
(2000) to evaluate the Canarian palaeontological heri
tage, the San Roque locality and the lava tree moulds 
should be immediately protected. Further evaluation is 
needed to determine if the San Roque lava tree moulds 
can become a long-term protected area or even as an 
official protected geosite, providing awareness for the 
Canarian palaeontological heritage (e.g. Castillo et al.,  
2000; Castillo, Casillas, et al., 2001; Castillo, Martín 
González, et al., 2001; Esther Martín et al., 2009; 
Martín-González et al., 2019, 2025), and specifically call
ing attention to the still poorly studied palaeobotanical 
record of Tenerife and the Canary Islands.

Conclusion

As pointed out by Bell and Williamson (2016), the 
discovery of Neogene lava tree moulds is 
a serendipitous event, as exposed and accessible out
crops of basaltic s.l. lava flows are seldom searched 

for fossils. The now reported San Roque lava tree 
moulds are, so far, the oldest plant fossils found in 
Tenerife Island, with an age of 4.89 to 3.95 Ma 
(Pliocene). Despite these fossils being unidentifiable, 
they represent an interesting piece of the palaeobio
logical and volcanological history of the Tenerife 
Island. They provide direct evidence of the Pliocene 
flora interacting with a subaerial lava flow that build 
part of the Anaga shield volcano. This makes them 
an interesting new palaeontological site in the 
Canary Islands, thus warranting urgent conservation. 
Further focused prospection in the Pliocene Anaga 
shield volcano, and in the older parts of the island 
such as the Mio-Pliocene Teno and Roque del Conde 
shield volcanoes, will certainly yield new palaeobo
tanical data for Tenerife and the Canary Islands.
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