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History of yew forests in Northern Iberian 
Peninsula

The earth over time has undergone numerous transformations that conditioned life on the 
planet. The main changes in the earth history were continental drift and climate change. 
The most important force of climate change in the past was the modification of the earth’s 
orbital cycles, which ultimately determine the amount of insolation that each part of the planet 
receives and therefore the climate in the different areas of the globe. However, the last years 
of the Earth’s history are marked by modifications derived from human alteration in natural 
ecosystems.

Paleoecological information allows us to know the evolution of the climate and its influence on 
the different biomes and species. In this sense, the study of plant remains provides one of the 
most accurate views of the ecosystem and species dynamics. Paleobotanical analyses allow 
us to analyse the response of different species to climatic changes or other disturbances.

From the study of the macro-fossils (remains of trunks, branches, leaves, fruits, etc.) and 
micro-fossils (pollen grains) of the tree species, their evolution in a given territory can be 
reconstructed, observing how the different natural and anthropogenic changes influenced 
their distribution over time and evaluating the phenomena of migration, refuge, extinction, etc.

Appearance of Taxaceae
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Within the gymnosperms, Taxaceae family constitutes a group clearly differentiated from the 
rest of conifers, being currently represented by five genera evolutionarily divided into two 
clades, one with three genera Taxus, Austrotaxus and Pseudotaxus, and the second with two 
(Torreya and Amentotaxus), which together collect about 28 species distributed in Eurasia, 
North Africa, New Caledonia and America (Figure 1), to which different extinct species must be 
joined.

Figure 1. Distribution of Taxaceae genera and cladogram showing the appearance and importance of each one of them.
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The appearance of Taxaceae family 
comes from the Mesozoic (Figure 
2), specifically in the Triassic period, 
about 250-200 My (My: million 
years). Taxaceae radiated from 
southwest China, diverging into 
several clades that would include 
the European lineage (Figure 
1). The oldest fossil of Taxaceae 
corresponds to a fragment of a 
branch with leaves of Paleotaxus 
rediviva recovered in a 200 My 
facies in 1908 in southern Sweden 
(Nathorst 1908). From Paleotaxus 
rediviva, the group Taxus jurassica 
would evolve during the Jurassic, 
140 My ago (Figure 2). Later, during 
the Cretaceous and Cenozoic, 
new species were differentiated, 
in a process that was modulated 
by important changes both in the 
delimitation of the continental 
units and in the climate, which 
affected their distribution and the 
isolation of different population 
groups in different territories of 
the Northern hemisphere.

FFigure 2.- Location on a geological scale of the 
different events related to the appearance of Taxus. 
In addition, other significant events are displayed. 
My: millions of years
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The Taxus genus (Figures 2 and 3) is made up of dioecious 
trees with irregular branching, with acicular leaves and 
scaled buds, being the most important of the Taxaceae 
family. The Taxus genus is made up of at least ten species, 
although there is a debate regarding the number of 
them, mainly in the Asian continent, considering it a still 
unresolved issue (Hao et al., 2008). The first fossil remains 
assigned to the Taxus genus were designated as Taxus jurassica 
(140 Ma). The morphological characteristics of these remains allow their 
assimilation with different current species: T. baccata, T. cuspidata, T. brevifolia (Florin, 1958).

Figure 3. - Distribution of the different species of the Taxus genus according to Li et al., 2001
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The Mesozoic era (Figure 2) stretches 
between from 245 My to 65 My. During it, 
the continental mass that constituted the 
Pangea supercontinent remains stable 
without undergoing major alterations. The 
climatic conditions remained basically 
stable, prevailing the tropical and subtropical 
environments that would mark the 
predominance of the taxa of cosmopolitan 
distribution throughout the continent. The 
dominant flowering plants during this era 
are gymnosperms, which would include 
Taxaceae and other conifers (such as ginkgos 
and cycas). In the final part of the Mesozoic, 
from the Lower Cretaceous, the first fossils 
of angiosperms begin to appear (Figure 2)..
 
Taking paleobotanical data into account, 
Taxus is the oldest genus of trees on the 
European continent, being considered a relict 
genus. The oldest Taxus fossil, recovered 
in Europe, dates from the early Miocene, 
about 23 Ma (Figure 2). It corresponds to 
some leaves of Taxus engelhardtii located 
in the town of Wiesa in Saxony (Kunzmann 
& Mai, 2005). The beginning of the Miocene 
determines the beginning of a long stage of 
climatic instability at a planetary level, which 
will mark the reduction of the dominant 
tropical forests and species and the gradual 
increase in importance of the arctoterciary 
and sclerophilic elements. In relation to the 
transition between Miocene and Pliocene, 
different macro-fossils, including seeds, 
twigs or leaves, have been recovered in 
scattered locations in Central and Eastern 
Europe..

In the Iberian Peninsula, the oldest fossil 
remains correspond to pollen grains 
recovered in various sequences obtained 
within the Plio-Pleistocene lake basin of 
Banyoles-Besalú, in Girona (Leroy, 2008) and 
in the mining basins of Galicia, North and 
Central Portugal (Ramil-Rego et al., 2011). 
In these depositional environments, some 
isolated pollen grains of Taxus or Taxaceae 
are recorded, related to the Pliocene era (5 
million years ago)
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Figura 4.- Tronco fósil de gimnosperma (aprox. 150 millones de 
años), recogida por el Profesor Montenegro de Andrade en Caldas 
da Rainha (Portugal) y expuesto en el edificio del rectorado de la

Universidade do Porto
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The Pliocene climate is characterized by the alternation of cold periods of abundant rainfall, 
which in the higher latitudes would translate into very cold periods with ice accumulation, and 
hot and dry periods. Tree flora records for this period in the Iberian Peninsula are characterized 
by the absolute dominance of arctotercian angiosperms, with a great development of 
gymnosperms, among which would be Taxus, and the presence of a meager group of tropical 
elements, including different species of palm trees.

Dynamics of Taxus during the Pleistocene

The beginning of the Pleistocene, 2.4 Ma ago, gives way to a climate marked by the succession 
of cycles of glacial advance, of approximately 100,000 years duration, interspersed with phases 
of greater benignity, of about 10,000 years duration. In this way, during this long period there is 
a cyclical development of the vegetation in response to recurring climatic changes. Currently, 
it is recognized that this chain of climatic oscillations played a determining role in the current 
distribution of European tree species and their genetic patterns.

The study of Taxus dynamics during the succession of glacial cycles is fundamentally based 
on the analysis of pollen soundings obtained in sediments from lakes or peatlands. The data 
available in the European continent for the interglacials of the initial Pleistocene are reduced to 
few and scattered fragmented sequences. For the last glacial-interglacial cycles, the available 
information is expanded with the presence of continuous sequences that are still scarce and 
have an uneven distribution throughout the continent (Figure 6).

The paleobotanical information available for the Pleistocene reveals that Taxus has been 
present in Europe since the beginning of this period. In this sense, the Quaternary fossil taxon 
Taxus grandis, nearly a million years old, is identical in its characteristics to Taxus baccata 
(Hartzell, 1991). Furthermore, the pollen data obtained in various sediments attributed to the 
initial Pleistocene interglacials show the presence of Taxus pollen from the Initial Pleistocene, 
specifically from the Tiglian-C5 interglacial, 1.8 million years ago (Kase, 1988; Deforce & 
Bastiaens, 2007).

The pollen sequences available for the whole continental Europe and British Isles show a 
progressive increase in the importance of this element as the successive interglacials of the 
Middle Pleistocene pass, reaching its maximum landscape importance during the Holsteinian 
interglacial (Jessen et al., 1959, West, 1962, Kelly, 1964, Godwin, 1975, Watts, 1985, Coxon, 2017), 
400–367 ky (ky: thousands of years) ago. Regarding to this interglacial period, the Taxus wooden 
spear recovered in 1911 (Godwin 1975, Oakley et al., 1977) in the locality of Clacton-on-Sea 
(Essex, United Kingdom) constitutes one of the oldest artefacts made of wood from Europe.
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In the Iberian Peninsula, the oldest 
Pleistocene pollen remains for Taxus 
correspond to the record obtained in the 
sedimentological record of Lake Bòbila-
Ordis (Leroy, 2008) located in the NE. The 
registry is related to an interglacial period 
from the early Pleistocene, although the 
study does not specify which of the interstate 
periods of the Initial Pleistocene it refers to. 
Other evidences of the presence of Taxus 
in the Iberian Peninsula correspond to the 
pollen grains identified in hyena coprolites 
recovered in the central peninsular zone and 
dated to the Middle Pleistocene (Carrión et 
al., 2006).

The last Glacial - Interglacial cycle in 
Northern Iberian Peninsula

Approximately 110,000 years ago, the last 
glacial-interglacial cycle began (Figure 
5), consisting of the Eemiense interglacial 
(115-95 ky ago) and the Würm glacial (95-
15 ky ago). The paleobotanical information 
available for this period in Europe increases, 
acquiring a better territorial representation, 
although it is still dispersed throughout the 
continent (Figure 6).

During the last interglacial (Eemiense) the 
vast majority of the sequences available for 
the European continent in this period show 
an important phase of Taxus expansion, 
mainly in the central European territory, and 
decreasing its importance towards the East 
and the South, being even absent in some 
areas of the Balkan and Italic peninsulas. 
In the Iberian Peninsula the paleobotanical 
information for this interglacial is very scarce. 
The only data that shows the presence of 

8

 December  2020

Figure 5.- Periodization of the last interglacial-glacial cycle in SW 
Europe.

Taxus is the record of some isolated pollen 
grains in the Eemian sequence of the Padul 
bog, in Granada (Camuera et al., 2019).
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In the period between 95,000-15,000 years ago (Figure 5), there was a strong cooling of the 
climate in the Northern Hemisphere that led to important changes in the landscape and in 
the distribution and evolution of the wild flora and fauna lines. The mountainous territories, 
generally above 900-1,100 m, were affected by extremely cold conditions and dominance 
of ice, incompatible with the preservation of arboreal vegetation. Below the areas covered 
permanently or temporarily by ice, the landscape remained heavily treeless. In the Atlantic 
areas herbaceous formations dominated by gramineous established, while in the continental 
areas the lack of humidity determined the predominance of dry steppes. Below the herbaceous 
formations or interrelated with these in different mosaics adapted to the territory peculiarities, 
there were ericoid and thorny and unarmed legume shrub formations in the Atlantic areas 
(Heathlands), while in the continental areas Juniperus formations dominated (Juniperus 
communis, Juniperus sabina), as well as pulvinar legumes. The grassy and shrub formations 
that were dominating the landscape supported an important fauna of large, medium and 
small vertebrates. The forests were confined to the most protected areas of the territory, 
again finding a division between the Atlantic areas with formations dominated by deciduous 
angiosperms (Quercus, Alnus, Betula, Corylus, Castanea, Fagus, etc.) and the presence of 
evergreen angiosperms (Ilex, Laurus, Arbutus) and gymnosperms (Pinus, Abies, Taxus), while in 
the continental areas Pinus dominated and the presence of angiosperms was reduced.

Figure 6.- Location of the main pollen sequences of the European continent that register more than one Pleistocene glacial cycle (1- Bouchet 
/ Placraux, 2- Valle di Castiglione, 3-Tenaghi Phillipon, 4- Ioannina) or all/large part of the last glacial cycle (5- La Grande Pile, 6- Les Echets, 
7- Brorup, 8- Amersfoort, 9- Denekamp, 10- Hengelo, 11- Oerel, 13- Samerberg, 14- Moershoofd, 15- Ljubljana Moor, 16 - Banyoles. 17- Pla de 
l’Estany, 18- Padul, 19- Lagaccione, 20- Lago di Vico, 21- Lago Grande di Monticchio, 22- Arealonga).



In the NW of the Iberian Peninsula, paleobotanical information for the last glacial period is very 
limited, being limited to a series of sequences located on the current coastline. The available 
data do not record the presence of Taxus. The absence of pollen record from Taxus during 
the Würm glacial is repeated both in other areas of the Iberian Peninsula and throughout the 
European continent.

Taxus Dynamics during the Tardiglacial period

In the final stages of the last Glacial-Interglacial cycle, a slow increase in temperature occurred 
globally, which affected the configuration of the landscape and led to the current interglacial, 
the Holocene, extended for the last 10,000 years (Figure 7). During this period, called Tardiglacial, 
the ice melting that covered large terrestrial and marine surfaces happened. The domain of 
the ice was reduced, being in the middle of the Holocene restricted to the highest peaks. The 
improvement of climatic conditions determined the expansion of the forest. Tree formations 
were occupying more and more territory until they reached their maximum extension in the 
mid-Holocene, coinciding with the optimal Holocene climate. In the NW of the Iberian Peninsula 
the deciduous angiosperm formations became dominant in a large part of the most oceanic 
areas of the Cantabrian-Atlantic façade, while the interior territories were dominated by pine 
forests or by mosaics of pine forests, evergreen angiosperm forests and deciduous forests.

During the Tardiglacial deglaciation phases and the beginning of the current interglacial, the 
scarce presence of Taxus in the NW Iberian Peninsula diagrams shows the species persistence 
in the territory during the last Glacial-Interglacial cycle, occupying locations very different 
from the current ones, since most of these during the Pleistocene were under incompatible 
conditions for the species. During this thaw period, the Pena Vella sequences in the northern 
mountain ranges of Galicia (Ramil-Rego, 1992), La Roya in Sanabria (Allen et al., 1986), and 
Quintanar de la Sierra in Burgos (Peñalba, 1989), record the presence of Taxus (Table 1, Figure 
8).
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Dynamics of Taxus during 
the early Holocene phases

The yew increased its 
territorial distribution 
during the Holocene, 
progressing in altitude 
across the different 
regions of the Northern 
Iberian Peninsula (Table 1 
and Figure 6). During the 
phases of expansion and 
dominance of the forest 
that mark the beginning of 
the Holocene, the number 
of Taxus records in NW 
Iberia increased. In this 
way, along the Cantabrian 
coast, various presences 
are registered, both from 
pollen grains in pollen 
sequences, and from coals 
in archaeological sites 
(Tables 1 and 2). In both 
cases, the available data 
refer to specific presences 
that would correspond 
to the presence of yews, 
as isolated individuals 
included within the 
dominant tree masses, 
being impossible to detect 
evidences of yew woods 
presence.
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Figura 7.- Environmental periodization of Holocene in Galicia.
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Deposit Tr HI HM HR Reference
Pena Vella         Ramil Rego, 1992
Pozo do Carballal         Muñoz Sobrino, 2001
La Roya         Allen et al., 1996
Cueto de Avellanosa         Núñez de la Fuente, 2018
Zalama         Pérez Díaz et al., 2016
Los Tornos         Peñalba, 1989
Los Tornos 3-5         Peñalba, 1989
Quintanar de la Sierra         Peñalba, 1989
Belate         Peñalba, 1989
Atxurri         Peñalba, 1989
Saldropo 1         Peñalba, 1989
Inurritza 1         Peñalba, 1989
Fuente del Vaquero         Pérez-Díaz, 2012

Table 1.- Pollen sequences from NW Iberian Peninsula where the presence of Taxus pollen has been identified (Tl: Tardiglacial, EH: Early 
Holocene, MH: Medium Holocene, LH: Late Holocene).).

Deposit HI HM HR Reference
Atxoste       Ruíz Alonso, 2003-2007
Buruntza       Olaetxea, 1997
Ondarre       Mujika et al., 2013
Mulisko Gaina       Peñalba, 1987
Aizpea       Zapata, 2001
Peña Larga       Zapata, 2001
Arrubi       Ruiz-Alonso, 2003 - 2007
Mendandia       Iriarte, 2006
Peña Parda       Ruiz-Alonso & Zapata, 2003
El Mirón       Zapata, 2012
Mazaculos       Uzquiano, 1995
Aramo II       Beato et al, 2019
Peña Oviedo       Carrión Marco, 2005
Pala da Vella       Carrión Marco, 2003

Table 2.- Deposits from the Iberian NW in which the presence of Taxus coal has been identified (EH: Early Holocene, MH: Medium Holocene, LH: 
Late Holocene).

During the Holocene initial phases, human disturbances were reduced and concentrated in 
certain geographical areas, intensifying and becoming generalized later in the Late Holocene, 
especially in territories such as Western Europe, where there was a strong reduction and 
isolation of natural ecosystems versus anthropoecosystems.
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Figure 8.- Pollen sequences with presence of Taxus pollen during Tardiglacial and Holocene periods in the NW Iberian Peninsula..
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Dynamics of Taxus during the last third of the Holocene

During the last third of the Holocene, pollen sequences record the appearance of Taxus pollen in 
some of them, while in others their record is lost (Figure 8). The registration of a greater number 
of localities recording Taxus pollen, with respect to Holocene previous stages, would be related 
to the reduction of the pollen rainfall from the dominant tree formations, which would mask in 
previous sequences the pollen from isolated tree elements present in those dominant forests. 
The reduction of the forest importance into the landscape would allow that minority elements 
could be more easily detected in the sequences.

The adoption of crop and livestock production systems brought fundamental changes in the 
configuration of the landscape throughout Europe. In the Northern Iberian Peninsula this process 
began 5,500 years ago when the first records of cultivated plants were recorded. Coinciding with 
the end of the Bronze Age and the beginning of the Iron Age, the small villages of farmers and 
ranchers increase their production and therefore their footprint on the landscape. So that 2,000 
years ago in the most intensely populated areas, forests and natural vegetation are displaced by 
the configuration of agrosystems supported by the force of people and domestic animals.

During this period yew is scarce in the landscape, and like other tree species, it is sheltered 
in mountain areas where agricultural and livestock pressures were less important. The open 
landscapes configured by agrosystems were maintained and reinforced during the Middle 
Ages and Modern Ages, increasing the confinement of woodland to mountain areas. In many 
sites, especially in the mountains, the yew trees acquired a special role during this period as a 
medicinal, symbolic and spiritual resource, integrating itself into domestic and religious spaces 
where they remain as living witnesses of a complex and remote past, while the native formations 
faded and finally disappeared.

Yew formations and forests are a basic component of biodiversity in Europe, forged over thousands 
of years as a result of major biogeographic and climatic changes. Forests and formations that have 
maintained and still maintain in many areas, as in the Atlantic Region of the Iberian Peninsula, an 
intricate relationship with local communities that have benefited from the ecosystem services 
they report.
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