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Introduction: the Canary Islands and the aboriginal human population

The European navigators of the end of the medieval period who explored the west-
ern coast of Africa encountered the Canary Islands, which they found to be inhabit-
ed. To those inhabitants was given the name of Canarians, or Guanches. For the most
part they were animal herders. But earlier seafarers, whether Muslim or Christian,
who made short coastal voyages along the north-west coast of Africa, must certain-
ly have known of, or even landed on, the archipelago (Figure 1). In fact, such an
eventuality may be extended much further back in time, since sailors of ancient times
were known to have sailed beyond the Pillars of Hercules and travelled both to the
north and to the south of the Straits of Gibraltar. There is certain evidence of such
contacts going back at least until the middle of the first millennium before the
Common Era (see among other references Mederos Martín and Escribano Cobo,
2002).

The aboriginal Canarians came to occupy a group of islands close to the African
mainland, characterized by a subtropical climate and a zonal vegetation structure
responding to the relief of the area and the extent of its exposure to the trade winds.
This civilization disappeared with the arrival of settlers from the Iberian peninsula,
and the subsquent assimilation of their populations. Though this stage of their his-
tory is known through documentary evidence from the period, the origin of the
Canarians on the other hand, as of their civilization, remains poorly understood.
Such questions are the domain of a variety of specialist fields of research, ranging
from linguistics to human genetics, and including various branches of archaeology.
However, there are other possible avenues of investigation which may contribute to
a better understanding of these first settlers of the Canary Islands.

The archipelago possessed an endemic fauna of land vertebrates (particularly
lizards, rodents and an insectivore) which was effectively decimated, particularly in
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the case of the very largest lizards as well as the rodents (Vogel et al., 2003). But the
arrival of human beings would not only have eliminated the indigenous vertebrates,
they had also brought with them domestic species, parasites and commensal species.

Extinction of endemic forms on the one hand and the establishment of commen-
sal or domestic species on the other can indirectly assist in the study of human set-
tlement. The original Canarians were, among other things, herders of livestock, and
they had brought with them pigs, sheep, goats and dogs. Among the species that
were also accidentally introduced, since they are commonly associated with humans,
the mouse, which today occupies the whole of the archipelago, is one obvious exam-
ple; but now it is found not only in dwellings but also in the open, because the
benign nature of the Canaries subtropical climate permits this.

There is indeed evidence in archaeological deposits of the presence of mice. If it
turns out that these remains belong to the commensal species, this would open up
the possibility of contextualizing the history of the Guanches: did they or did they
not bring this species with them? This article traces in broad outline the findings of
certain current research projects, some involving the indigenous fauna of the Canary
Islands (Bocherens et al., 2006) and others on the history of the Canaries mouse
(Michaux et al., 2007).
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Figure 1. Map of the Mediterranean and the Atlantic littoral of North Africa. The solid black
arrows indicate the westward expansion of Mus musculus domesticus; and the dotted lines
trace the contact zone between M. m. domesticus and M. m. musculus (after Guénet and
Bonhomme, 2003). A dashed-line arrow gives the direction of the Canaries Current, and
shown in fine grey continuous or dotted lines is the extent of coastal seafaring beyond the
Straits of Gibraltar, from Antiquity up to the 14th century.
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Recent history of endemic terrestrial mammals in the Canary Islands

The populating of islands formed de novo, such as volcanic islands, a circumstance
applying to the Canary archipelago, results from accidental arrivals originating from
a nearby continent or continents – and this regardless of the type of organism 
considered, be it plant or animal, given that all living things have the capacity for
dispersal. Terrestrial forms thus are capable of crossing stretches of ocean. However,
only some of the islands in the group harboured endemic mammals, these being
three species of rodent and an insectivorous shrew. The rodents were members of
the group of Old World rats and mice (Murinae). Two of these, labelled Canariomys
(Crusafont and Petter, 1964; López Martínez and López Jurado, 1987), were of a fair
size, weighing in the order of one kilogram, one being found on the island of Gran
Canaria and the other on Tenerife. The third, of much smaller size, around 40g, 
was the Malpaisomys (Hutterer et al., 1988) from the eastern Canary Islands
(Fuerteventura and Lanzarote). Only the shrew which lived alongside the
Malpaisomys on these eastern islands still survives today.

The small number of 14C radio-isotopic datings as yet available in relation to these
rodents shows that they were present at the beginning of the first millennium CE. It
has been established that these rodents were contemporaneous with humans on
Gran Canaria as well as on Fuerteventura, whereas on Tenerife, this conclusion can
be deduced only from the dating obtained from endemic rat bones. These facts there-
fore accord with the early discovery of these rodent remains in archaeological layers,
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Figure 2. Map of the Canary archipelago. Crosses indicate the islands which were habitats
for indigenous rodents, and F, the presence of fossil mouse populations. The relative 
darkness of the grey shading shows the degree of divergence between the insular mice in
relation to reference populations in Europe and North Africa; the absence of a geographical
gradation of this divergence is noteworthy (Michaux et al., 2007).
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leading to the hypothesis that humans had a role in their extinction (Boye et al., 1992;
Bocherens et al., 2006). A deterioration in the local climate (see Figure 4) between
4000 and 3000 years BCE, on the other hand (deMenocal et al., 2000), is considered
unlikely to have had a particular effect on these rodents (Bocherens et al., 2006).

The Canary Islands mouse is the commensal form

The mouse present today throughout the whole archipelago is recognized as being
Mus musculus, the grey mouse, a commensal species, whose sub-species M. musculus
domesticus is found in western Europe and North Africa, among other places. Fossil
remains collected on Fuerteventura had already been linked to Mus musculus
(Carrascosa and López Martínez, 1988), but some of their characteristics showed a
proximity with a wild species, the short-tailed mouse, Mus spretus, which is present
in the Maghreb and in south-western Europe. It thus becomes necessary to demon-
strate that the present-day Canaries mouse, as well as the one living there before, is
in fact Mus musculus, and even more precisely the sub-species Mus musculus domes-
ticus. For, indeed, wild species of mammals are also capable of crossing sea barriers.
Just to take mice as an example, this is precisely what happened with the mouse M.
spretus, which is present in the Balearic Islands (Menorca) in archaeological deposits
of the Bronze Age (Morales et al., 1995) or , even more demonstrative, that of the new
species recently discovered in Cyprus, Mus cypriacus. This latter species has probably
been present on that island for several hundreds of thousands of years (Cucchi et al.,
2006), thereby excluding any human involvement in its spread to that location.
Nevertheless, the chances for a species commensal with humans to make a success-
ful transition to an island are infinitely higher than those for a wild species.

Hence, the presence of Mus musculus in the Canary archipelago may well be taken
as a sign of human contact with the islands, whereas that of Mus spretus is most 
probably the result of chance arrival without significance for an understanding of
human settlement there. Though both species are currently found in North Africa, it
is probable that only the second, Mus spretus, has been found in this region for 
several tens of millennia (Darviche et al., 2006). On the other hand, the length of time
that Mus musculus has been present in the Maghreb during the Holocene remains to
be precisely established. This situation should soon change, nevertheless, as may be
anticipated from the work currently being undertaken on the Moroccan Holocene
(Stoetzel et al., 2006: 121). The situation is different to the north of the Mediterranean.
Mus musculus domesticus appeared in the Near East around 12,000 years ago (Auffray
et al., 1988; Auffray et al., 1990), and reached western Europe during the last millen-
nium BCE (Cucchi et al., 2005). Tracing the spread of the mouse in association with
Neolithic societies has been achieved thanks to a reliable morphological determina-
tion of the fossil evidence at the specific or sub-specific levels (Cucchi, 2005). The
paths by which these mice spread (Guénet and Bonhomme, 2003) are indicated for
M. musculus domesticus in Figure 1.

The same approach has been applied for the Canary Islands mouse (Michaux et
al., 2007). The research sample was constituted from populations of present-day mice
from the archipelago and from fossil mice from the islands of Fuerteventura and
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Lanzarote, to which were added European mice from several Mediterranean islands
and from North Africa. These three latter groups bring together individuals whose
genotypes have been determined, so permitting validation of the morphological
observations. These three reference groups are divided between Mus musculus (the
two sub-species M. musculus domesticus and M. m. musculus) as well as Mus spretus.
The analysis (Figure 3) confirms the clear separation of the populations of M. spretus
and M. musculus, since the present-day and fossil populations in the Canaries occupy
a position close to that of continental populations and those of the Mediterranean
islands of M. musculus domesticus. Finally, two distinct groupings of populations in
the Canaries are apparent, the M. m. domesticus of the islands of El Hierro, La
Gomera, Tenerife and Gran Canaria on the one hand, and those of Fuerteventura and
Lanzarote, as well as of La Palma, on the other. Furthermore, the mice of
Fuerteventura and Lanzarote, as well as of La Palma, differ more from the grey mice
of the reference sample (those of western Europe and the Maghreb) than from those
of the other islands. These results both establish that the populations of Canaries
mice belong to the commensal form and, at the same time, emphasize their original-
ity. This work, which reinforces the earlier study of the fossil mice of Fuerteventura
(Carrascosa and López Martínez, 1988), provides evidence of a complex history,
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Figure 3. Variations in the contours of the first lower molars of Canary Islands mice (fine
continuous outline) compared with reference populations of Mus musculus domesticus, 
M. m. musculus and Mus spretus (dotted outlines). The morphological space has also been 
subdivided according to geographical origin, with that of the fossil populations indicated in
grey. An image of a first lower left molar is shown in the upper left box (the short vertical
line represents 1mm, and the shaded silhouettes show the variation affecting the average
molar contour (simplified from Michaux et al., 2007).

fossils
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since the variation between the islands requires explaining. But as a commensal
mouse could not have spread without the involuntary assistance of humans, study-
ing it may bring new light to the questions of contact between the archipelago and
the continent.

Humans, mice and the isolation of the Canary archipelago

The establishment of the mouse on the Canary archipelago took place over an inter-
val of time which it is possible to define through the limits imposed by several dates.
In order, these temporal markers are: (1) the date when the niche opportunity for
species to develop a commensal relationship with Neolithic human societies was
established; (2) the occupation of this niche by the mouse; (3) the settlement of
Neolithic peoples on the Atlantic seaboard of Morocco; and, finally (4) very prob-
ably, the beginning of regular contacts between the Canary archipelago and the rest
of the world. These latter became regular from the 15th century. The question of
humans crossing sea barriers, whether by chance or not, is important, because it
seems that this occurred very early with the grey mouse. Thus, in the eastern sector
of the Mediterranean, humans brought the mouse to Cyprus in the late 9th or early
8th millennium BCE (Cucchi et al., 2002).

Archaeological data from the Canaries supports a human presence there from the
middle of the first millennium BCE (Mederos Martín and Escribado Cobo, 2002). 
The mouse has been identified in archaeological strata on Gran Canaria (around 
the beginning of the Common Era) and on Fuerteventura (at the beginning of the
Common Era). These two findings do not a priori raise any questions since the
species had reached western Europe during the last millennium BCE, and one may
presume a parallel westward advance to the south of the Mediterranean. On the
other hand, a presence of the mouse on Fuenteventura going back to the 5th millen-
nium BCE does raise some questions (Coello et al., 1999; Castillo-Ruiz et al., 2001). If
such an age were to be confirmed for the mice of the Cueva del Llano site, where
there is no archaeological stratum, it would be established that contacts had taken
place even before the date by which the existence of decked ships has been demon-
strated, a type of vessel known from the middle of the last millennium BCE (Pomey,
1997; Vigne and Cucchi, 2005). But the presence of the mouse on Cyprus illustrates
that such early voyages really did occur. The settlement of Neolithic populations of
animal herders along the African coast renders such early contact plausible, given
that evidence has been found for an intensification of human settlement opposite 
the Canary Islands in the Tarfaya coastal basin from around 5000 years ago
(Onrubia-Pintado, 1996). But in the absence both of an irrefutable proof of the age of
the Cueva del Llano mouse, and of the confirmation of the presence, several millen-
nia before the Common Era, of Mus musculus domesticus in the Maghreb, no defini-
tive conclusion can be reached. Finally, one must also consider that humans may
have migrated to the islands before the mouse occupied the niche that they had
opened. The question is different for a domestic animal, such as the pig, that humans
deliberately take with them, as in the case of human expansion in the Pacific (Larson
et al., 2007).
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The development of the individual character of the Canarian civilization can be
explained all the more readily in that contacts with the rest of the world must have
remained limited because of the sea barrier that separates the archipelago from the
African continent. This gap is certainly modest in width, at its narrowest only about
100 kilometres, but is nevertheless significant because of the strength of the Canary
current, swift and cold. The emergence of individual characteristics in the mouse
population, both fossil and present-day, in no way contradicts this interpretation
applied to humans. An initial population event, whether single or multiple, allowed
mice to become established in a new environment, which was followed by an 
adaptation attested by the observed morphological changes mentioned above, and
later batches of arriving mice have had only a slight influence on the previously
established Canaries populations. Since the mouse’s access to the islands was 
related to that of humans, the only consideration is the circumstances by which the
latter made the crossing. Whether this was by a boat with a deck or on a raft, the
actual conditions do not themselves add much to the success of voyages between 
the islands themselves or between the archipelago and the continent. Nevertheless,
variations today between the years (Onrubia-Pintado, 1996) show that the speed of
the current (which can reach up to 2 nautical miles per hour) accelerates at times of
heavy trade winds, but slows at times of heavy African monsoon conditions, which
draw warm tropical waters into more northerly latitudes. Some crossings would
therefore have been less risky than others. But it must also be kept in mind that it is
not possible to extrapolate from present-day conditions to cover the last ten thou-
sand years or so: the region has known considerable climatic variation, with alter-
nating wet and dry periods (Le Quellec 2004; Petit-Maire 2004; Soleilhavoup, 2005).
During wet spells, the strength of the current would likely be diminished, and so the
crossing become less of a risk. Such less unfavourable circumstances prevailed
around the middle of the Holocene but disappeared at the end of the Middle
Holocene, which was marked by a sudden and brutal drying-out of the whole zone.
The study of the drill core sample ODP 658C, from off the coast of Cape Blanco
(Mauretania), reveals a sudden and sharp increase in the index of wind-borne
deposits coming from the Sahara around 4000 BCE (deMenocal et al., 2000), which is
the indicator of the end of the ‘green Sahara’. This climatic shift was a general one
and has been identified for example under Mediterranean conditions in the
Moroccan Middle Atlas (Cheddadi et al., 1998), but also in numerous other parts of
the globe. This means that after 4000 BCE reaching the Canaries was much more 
difficult. It is nevertheless not possible to discard the possibility of human traverses
during climatic fluctuations that were a little more marked than normal (J. Onrubia-
Pintado, written communication). Figure 4 summarizes the main chronological data
referred to.

In the present state of knowledge, the available periods relating to the human 
settlement of the Canary Islands indicate an arrival later than the onset of desertifi-
cation in the Sahara. Considering the risk that sediments deposited in fissures or in
caves at different times may have become mixed up, and given the necessity of a
power of resolution in isotope dating to the century rather than to the millennium,
no 14C dating that has not been obtained from fossil material clearly established as
being a mouse fossil can be considered as reliable (Michaux et al., 2007). Caution
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therefore leads one to retain for the moment a more limited tranche for the arrival of
the mouse. This extends, at the earliest, from around the beginning of the Common
Era, with this age supported by the dating of charcoal fragments in the Cueva de
Villaverde, a Fuenteventura archaeological site (in Carrascosa and López Martínez,
1998) to, at the latest, the beginning of regular contacts between the archipelago and
Europe, that is in the 15th century. Those responsible for the establishment of the
mouse on the islands could well be the navigators of the ancient world. Only a sig-
nificant exercise in high-resolution dating will be able to move the issue forward by
indicating a precise date prior to which the absence of the mouse is very highly prob-
able. Finally, it must be remembered that the earliest presence of human beings is not
necessarily linked with the earliest presence of mice, as, in contrast to domestic 
animals, the mouse is a clandestine passenger.
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Figure 4. Chronological markers for the recent history of animal and human populations in
the Canary Islands: extinctions of endemic rodents, arrival of humans, first presence of the
mouse. A: oldest projected age for the presence of mice (Coello et al., 1999; Castillo-Ruiz et
al., 2001); B: presence associated with that of the Guanches; C: lower limit after which,
because of frequent contacts with Europe, the presence of mice is practically certain
(14th–15th centuries). Regional shifts in the climate are given to the right (analysis of an
oceanic core sample offshore from Cape Blanco, Mauretania, after deMenocal et al., 2000).
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Conclusion

The extinctions affecting the endemic species of terrestrial vertebrates of the Canary
Islands and the identification of the present-day and fossil mouse of the Canaries as
Mus musculus domesticus leads us to envisage a cause-and-effect relationship between
the extinctions and the arrival of humans, setting aside any hypothesis based on 
climate change. The particularities of the Canarian mice populations indicate, on the
other hand, the significant role played by the islands’ isolation, a condition equally
responsible for the strong individuality of the Guanche civilization. In the absence of
any direct dating of mouse remains, it is still not possible to retain a reliable date for
the arrival of mice in the archipelago. For the moment, the date leaves an initial
tranche of several thousand years for such an event, between the 5th millennium
BCE and the 15th century of the modern era, a tranche whose lower limit remains
nevertheless highly conjectural. The adoption of a specific programme of high-
resolution 14C dating directed at mouse remains, among other things, should rapidly
enable these uncertainties to be resolved.
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