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Abstract

The elements of the physical environment have long been the object of naming. Indeed, an 
area’s first inhabitants would have given names to places to satisfy their social need to locate 
themselves spatially and many of these names have been preserved until the present day. As 
such, place names reveal aspects of the landscape observed in the distant past by our ancestors. 
One such element of the physical environment is its geological features.

Toponymy, in the case of the study of transparent place names in relation to aspects 
of the immediate terrain, is a useful tool in geology both for producing thematic maps and 
for locating and studying such features as caves, landslides and metal ores.

At the same time, geology can help understand and clarify less transparent toponymic 
meanings and shed light on etymological hypotheses based on linguistic interpretations. 
This approach, supported by the compilation of background and comparative physiographic 
analyses of the geological characteristics of locations with similar place names, has considerable 
potential for identifying, recognizing and unravelling the origins of the names of many places.

This paper presents a number of reciprocities identified between place names and their 
geology and assesses them as a tool for the recognition of physical features of the landscape.
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1. Introduction

The study of place names not only provides information of interest to lin-
guists, but it is also one of the sub-disciplines that contributes most data to 
other fields of knowledge (Molina 2008). Indeed, the interdisciplinary nature 
of toponymy has often been highlighted (Darby, 1957; Poirier, 1965; Dauzat, 
1971; Querol, 1995; Tort, 2001) and in fulfilling this role, it acts as a “bridge” 
between the different disciplines (Tort, 2003a, p. 2); that is, “it uses, comple-
ments, and is interdependent with the services afforded by other sciences” 
(Moreu-Rey, 1999, p. 11).

In general, when we speak of the interdisciplinary nature of toponymy, 
we should not forget that more than one author has already identified the 
three major auxiliary sciences of toponymy as being history, linguistics, and 
geography (Poirier, 1965; Moreu-Rey, 1999). Yet, it should also be noted that 
other researchers have tended to stress the more psychological and social 
aspects of toponymic studies (Dauzat, 1971). Likewise, the intrinsic knowledge 
contained within place names, in addition to the very wide-ranging nature 
of their insights, can be highly transparent and of great use in very specific 
areas of knowledge (Querol, 1995).

Although in its origin onomastics concerned itself primarily with the pub-
lication of exhaustive, yet general, lexicographic-toponymic studies and collec-
tions, in more recent times more specific studies have emerged that seek to use 
toponymy as a working tool to characterize the physical environment. Exam-
ples include studies of the evolution of the landscape (Sousa & García-Murillo, 
2001; Spens, 2007; Sousa et al., 2010, etc.), of the use of flora (Carracedo et al., 
2006; Navaza, 2006; Sanz & Allende, 2006; Benítez et al., 2009, Carrillo et al., 
2010; García-Villaraco et al., 2011; Gómez et al., 2012; Molina, 2012, etc.), and 
of the characterization of relief features, geomorphology and geology (Mensua 
& Ibáñez, 1979; Garcés, 1987; Domingo, 1997; Tort, 1999; Beltrán, 2001; García 
Aguilar & Salcedo de Lara, 2008; Planas et al., 2008, 2013, 2014, 2016, 2017, 2018; 
Planas & Gascón, 2012; Ordinas & Binimelis, 2013; Planas, 2013; Tort & Sancho, 
2014; Fidalgo & González, 2015, among others).

The elements of the physical environment have long been the object of nam-
ing. In prehistory, significant natural places were usually the first to be giv-
en a name (Ainiala et al., 2012), however, in the course of history, landscapes 
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have been subject to constant change: forests – or a given tree or plant spe-
cies – might disappear; a species of animal might become extinct in a given 
territory – naturally or by human hand – and trails, villages, even cities, might 
be abandoned, razed or forgotten. Yet, there are certain elements of the land-
scape that, while also subject to change, evolve on a much larger time scale – 
at least compared to human life – and which means they can be considered 
virtually the same today as 5,000 years ago or more. The elements to which 
we refer are the geological features of the landscape.

2. The toponymy-geology binomial

2.1. Linguistically transparent geological place names

The names of the physical environment, apart from being ancient, respond to 
the need of our ancestors to locate themselves spatially in their territory. As 
such, these names – at least in their origin – served to describe the landscape 
and, consequently, they have semantic content (Ainiala et al., 2012), a content 
that might vary in terms of its transparency in relation to our current under-
standing and/or linguistic interpretations.

Thus, if these names do indeed describe the landscape, linguistically trans-
parent geological place names should be a highly useful tool in the under-
taking of geological studies. Moreover, such names are verifiable when pre-
paring thematic maps (lithological, geomorphological, hydrogeological, etc.) 
and can provide obvious clues to the location of metal ores, caves, geological 
hazards, etc.

2.1.1. Some examples from Andorra and Catalonia

Montaup, for example, is a linguistically transparent geological place name 
(a dialectal evolution of the Catalan mont + alb, meaning ‘white mountain’). 
This toponym originated in the Casamanya massif, but it is preserved today 
only as the name of one of its local valleys, that is, the Vall de Montaup (in the 
parish of Canillo, Principality of Andorra) (see Figure 1). The name Montaup 
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describes a distinct geological feature of the Casamanya peak: the ‘white 
(whitish)’ chromatic hue of its lithology (Devonian limestone and calc-schist). 
This physical characteristic of the environment (lithology) is the same today 
as when the name Montaup was first coined.

Figure 1. General view of Vall de Montaup with the Casamanya peak in the 
background, seen from Canillo (Principality of Andorra). Notice the white 
(whitish) chromatic hue of its lithology (Devonian limestones and calc-schist) 

Source: photograph by the authors.

The place name Vallferrera (Pallars Sobirà, Catalonia) provides a second highly 
illustrative example of the toponymy-geology binomial (formed by the Cata-
lan words vall + ferrera, meaning ‘iron valley’), reflecting the presence of this 
mineral (iron) in the Paleozoic rocks that outcrop in the valley (see Figure 2).
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Figure 2. Vallferrera as seen from the Sotllo peak (Catalonia). Note, in the rock 
debris in the foreground, the red (rusty) colour attributable to the presence 
of oxidized iron ore in the bedrock

Source: photograph by the authors.

An interesting hydrogeological feature is reflected in the place name of Aiguatè-
bia (Conflent, North Catalonia), formed by the Catalan words aigua + tèbia, 
meaning ‘warm water’, and which is attributable to the presence in this loca-
tion of a hot spring (see Figure 3).
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Figure 3. Aiguatèbia (North Catalonia). Note the French spelling used on the 
road sign. Small village with a thermal spring (sodium sulphurous water) 
located on the eastern border of the Montlluís granitic batholith

Source: photograph by the authors.

Campcardós (Cerdanya, Catalonia) is an example of a compound geologic-mor-
phological term, made up of the ancient Catalan words calm + querdós, mean-
ing ‘stony plateau’ (Figuera, 2005), used in naming a high-altitude stony pla-
teau (see Figure 4). Interestingly, the toponym illustrates the evolution of the 
term calm ‘plateau’ to camp ‘field’, possibly attributable to a false etymolog-
ical attribution resulting from the loss of the original meaning of the word 
among the population. The place name also illustrates a more normal evolution 
of the old Catalan adjective quer (variant car) to cardós ‘abundant in stones’. 
In this massif, the presence of numerous stony blocks also gave rise to such 
place names as Puigpedrós (the summit of Campcardós) formed by the Cata-
lan words puig + pedrós, meaning ‘stony hill’, and Malniu and Mal (both lakes) 
where mal can be interpreted as being synonymous with ‘rock, stone, stony 
terrain and, therefore, arid, rough’ (Badia, 1949).
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Figure 4. Campcardós and the summit of Puigpedrós (Catalonia). Observe the 
presence of numerous stone blocks across the high plateau of the massif

Source: photograph by the authors.

One branch of geology is concerned with the study of hazardous phenomena 
(that is, avalanches, landslides, rockfalls, floods, debris flows, etc.) and although 
the footprint of these natural processes changes over time, their occurrence 
results in specific morphologies that stand out clearly in the landscape. Such 
morphologies attract the attention of the human eye and, in line with the topo-
nymic principle of exceptionality (Tort, 2003b), they have often been the object 
of naming. Some of these processes can be associated with place names that 
are both geologically and linguistically transparent, such as bosc de les Lla-
us (in the parish of Encamp, Principality of Andorra) a Catalan toponym that 
means ‘avalanche forest’, in this case, earth or rock avalanches (see Figure 5).
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Figure 5. Bosc de les Llaus (Principality of Andorra). Note the rupture scar 
in the glacial deposits, the result of a debris flow

Source: photograph by the authors.

A second example, in this case associated with erosive processes, is provided 
by els Esterregalls (All-Isòvol, Catalonia) a dialectal Catalan noun meaning 
‘badlands’ (see Figure 6).
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Figure 6. Els Esterregalls (Catalonia). Soft sedimentary rocks that have been 
extensively eroded and which present a dense drainage network

Source: photograph by the authors.

Finally, font dels Llacs (in the parish of la Massana, Principality of Andorra), 
which is a dialectal Catalan name meaning ‘landslide’, describes the presence 
of lobular-slope instability (see Figure 7). Interestingly, the term llac, in mod-
ern Catalan describes an isolated body of water or “lake”, yet Figure 7 does 
not show any body of water. Rather, the place name refers to a mass that has 
been transported.
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Figure 7. Font dels Llacs (Principality of Andorra). Note the lobular and 
fluidized shape of the ground – displacing some trees with curved trunks and 
boulder-shaped masses of grass – sliding downhill (to the left)

Source: photograph by the authors.

2.2. Linguistically opaque geological place names

In the cases described above, a direct (visual) relationship can be established 
between the geology and its corresponding place name. The question arises 
though as to whether it is sufficient to examine these relationships solely from 
the perspective afforded by philology. To date, most landscape studies have 
been approached directly from the linguistic information inherent in place 
names. In the specific case of geological place names, such an approach might 
be valid for transparent place names (direct names); however, given that these 
toponyms of the physical environment are very old, they are often linguis-
tically opaque and even for lay citizen unrecognizable as being descriptive 
of some element or physical process in the terrain (Planas et al., 2018).

It should be stressed that the detection and recognition of opaque physi-
cal place names is a complex process as, a priori, their etymology is far from 
obvious or direct and is likely to give rise to ambivalences. In such instanc-
es, an approach based solely on linguistics can result in contradictory – even 
illogical – etymological propositions when faced with evidence and well-doc-
umented arguments from other fields of knowledge (Moreu-Rey, 1999), such 
as geography, but also geology.
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It is our contention that if we wish to advance in our knowledge and char-
acterization of the relationships between toponymy and the physical environ-
ment, the classical linguistic approach is insufficient. In this sense, in recent 
years, a number of studies have been published that use place names to visu-
alize and recreate the evolution of the landscape, but they use place names as 
a point of support and as a means to test physical and historical verifications 
that are observable using scientific methodology (Sousa & García-Murillo, 
2001; Spens, 2007; Sousa et al., 2010, etc.). This procedure can also be applied 
in studying and identifying place names that are indicative of the geological 
characteristics of the landscape.

An alternative approach to the study of opaque geological place names can 
be conducted, at least initially, from a perspective that is well removed from 
that afforded by linguistics – thus seeking to avoid any preconceived concepts 
or ideas – and which is centered on what can be learned from the observa-
tion of the landscape, that is, from the physiography of the place designated 
by each place name. Here, a good working tool is that of comparative phys
iographic-toponymic analysis (Planas et al., 2018), a technique that, in turn, 
is based on the toponymic principle of territorial significance (Tort, 2003b), 
according to which place names frequently make specific reference to actual 
features of the landscape they designate (relief morphology, processes, chro-
matism, etc.).

Comparative physiographic-toponymic analysis involves the undertak-
ing of systematic landscape examinations and comparisons of multiple plac-
es presenting toponymic coincidences or similarities, with the aim of detect-
ing the existence of coincident common landscape features and/or processes 
in places with the same, or practically the same, names. In this way, hypoth-
eses can be made regarding the possible values of significance of their place 
names. This methodology, which requires sufficiently representative series – 
four or more place names per group – requires expert field surveys, com-
parisons with other places of similar morphology, and testing on data from 
other areas. The relationship between the place name and the landscape fea-
ture or process must be verified without the detection of cases that contradict 
the proposition. Ultimately, the greater the number of place names in a giv-
en series with a common correspondence to a given geological feature, the 
stronger the relationship obtained and, hence, the greater the weight that can 
be attached to its significance.
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2.2.1. Some examples from Andorra and Catalonia

At the geological level, for example, comparative physiographic-toponymic 
analysis has been used to develop the series Andorra, Dorres, Dòrria, Font de 
Dorra, Cal Norra, Anorra, Lladorre-Lladrós, Durro, Lladurs (Planas et al. 2017, 
2018, 2019) (see Table 1). None of these place names can be interpreted seman-
tically in modern Catalan and, as such, they denote no more than a specific 
geographical place. However, using the technique outlined above, these top-
onyms are found to have in common the coincident presence of a significant 
spring of water – be it thermal/medicinal, abundant in flow, or of marked qual-
ity (taste) – revealing an hydronymic meaning associated with the pre-Latin 
root dorr-/durr-.

Table 1. Example of comparative physiographic-toponymic analysis for the 
series Dorr-/Durr- 

Toponymic series:
 “Dorr- / Durr-”

Technical recognition of coincident landscape 
features across a series of place names

Interpretation 
of the toponymic 
series

1- Andorra la Vella 
(Principality of Andorra) 

-Presence of a thermal 
anomaly along the whole 
shaded area of Andorra la 
Vella. The hot springs of 
Escaldes constituting the 
best example-

“Dorr- / Durr-”:
Water spring 
(hydronym)

2- Dorres 
(Alta Cerdanya, North 
Catalonia)

-Presence of thermal baths. 
The village is located near 
les Escaldes and Vilanova 
de les Escaldes-

3- Dòrria 
(Ripollès, Catalonia)

-Presence of the ‘Font  
Calenta’, Catalan for  

‘hot water spring’-
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Toponymic series:
 “Dorr- / Durr-”

Technical recognition of coincident landscape 
features across a series of place names

Interpretation 
of the toponymic 
series

4- Durro 
(Vall de Boí, Catalonia

-In the past, the village 
had laundries with ‘hot 
water’, according that is to 
the testimony of the oldest 
villagers-

“Dorr- / Durr-”:
Water spring 
(hydronym)

5- Lladorre - Lladrós 
(Vall de Cardós, Catalonia)

-Presence of the ‘Font del 
Sofre’, Catalan for ‘sulfur 
water spring’ 
(near ‘les Escaules’). 
Presence of an old thermal 
spring in the lower part of 
Lladorre-

6- Font de Dorra 
(Taüll, Catalonia) 

-Presence of an old thermal 
spring near the church of 
Saint Climent’s-

7- Anorra 
(Gresolet, Catalonia)

-Presence of a water spring 
highly appreciated for its 
taste-

8- Cal Norra 
(Saldes, Catalonia)

-Presence of a karstic spring-

9- Fonts de Lladurs 
(Solsonès, Catalonia

-Currently the Font de 
Lladurs is one of the main 
water supplies in the town of 
Solsona-

Source: photographs by authors.
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Similarly, the series Boavi, Boet, Boès, Boí, Boatella, Botella (see Table 2) 
also emerges from a comparative physiographic-toponymic analysis. For 
these place names, the technique detects a coincidence in terms of the pres-
ence of slope instabilities – sometimes referring to instabilities of snow cover – 
with the marked presence of mud (mire, silt; in short: dirt), which provides 
a geokindynonymic meaning (from the Greek geo ‘earth’ + kindyn ‘risk, haz-
ard’ + onoma ‘name’; Planas, 2017) associated with a possible pre-Latin root 
boa-/boe- with such variants as /bouí/, /boue/: Bo(u)í, Bo(u)er. Frequently, some 
of these place names have been interpreted as having a connection with the 
presence of herds of cows or oxen (from the Catalan bou), while some have 
been given other interpretations for example Boavi ‘under the border’, Botel-
la or Gotella ‘drop of water’, Boet ‘place with the presence of reeds’. However, 
this meaning can be disregarded because, in the Pyrenees, historical analy-
ses show that the abundance of bovine herds is a relatively recent phenomena 
which makes any zoological filiation unconvincing (Planas et al. 2016). More-
over, the existence of terms with a Celtic root – bawa – (Larousse 1989, p. 147), 
such as the French boue ‘earth or dust soaked in water, fine tank impregnat-
ed with water, silt’, or the northern Italian boa ‘slippery, muddy, especially 
clayey soils’, also seems to confirm – at least for the Pyrenees – an alternative 
geokindynonymic value for this series.

Table 2. Example of comparative physiographic-toponymic analysis for the 
series Boa-/Boe- 

Toponymic series:
“Boa- / Boe-”

Technical recognition of coincident landscape 
features across place names

Interpretation of the 
toponymic series

1- Pla de Boavi 
(Pallars Sobirà, Catalonia)

-The plateau is an area of 
large avalanches, floods and 
debris flows-

“Boa- / Boe-”:
Landslide, mud 
wash, especially 

in clay soils 
(geokindynonym)

2- Boí (Alta Ribagorça, 
Catalonia)

-Both the village of Boí and 
the whole valley of the same 
name are characterized 
by a large concentration of 
landslides, such as Basco-
Erill la Vall-
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Toponymic series:
“Boa- / Boe-”

Technical recognition of coincident landscape 
features across place names

Interpretation of the 
toponymic series

3- Coll de la Botella
(Principality of Andorra) 

-Coinciding with the presence 
of avalanche channels and 
debris flows-

“Boa- / Boe-”:
Landslide, mud 
wash, especially 

in clay soils 
(geokindynonym)4- Boa Cinque Torri

(Near Cortina d’Ampezzo, 
Italy).

-Large landslide, triggered 
by heavy rains on 16th 
September 1976-

Source: photograph 1: David Soler; photographs 2, 3 and 4: Xavier Planas.

Thus, it is evident that for these two series of linguistically opaque place 
names – or, at least which present ambivalent meanings – the geological study 
of the landscape can help shed light on the possible value of their meaning.

3. Conclusions

The fact that the place names of the physical environment, including those that 
refer to geological features, describe the landscape at the time of its forma-
tion – undoubtedly, as a consequence of the need our ancestors felt to describe 
the territory – endows them with considerable interest. As such, they form an 
extensive historical (even prehistoric) record of the observations made by our 
ancestors since time immemorial and, moreover, they constitute a reflection 
of the language used at the time they were conceived and became established.

This formative feature, made tangible in the semantic description of the 
landscape, is precisely what allows geological place names to be recognized, 
studied and understood from two perspectives: that of linguistics and that 
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of geology. This peculiarity also ensures that the sciences that study these fields 
(i.e. toponymy and geology) are able to propose a series of insightful “infor-
mation connections”. In this sense, these two areas of knowledge are clearly 
complementary: that is, they are interdependent. And it should be emphasized 
that without this quality of “reciprocity”, the analysis of the question in hand 
would be far from complete.

Thus, as we have shown, it is essential that geologists learn to use the 
information connections provided by toponymy, both for producing maps, 
and for locating mineralizations, water springs, landslides, etc. Likewise, it is 
equally critical that linguists consider the theories that geology makes based 
on the verification of physical facts, especially those that at the outset pres-
ent a more ambivalent appearance from a linguistic perspective. Because, as 
Moreu-Rey (1999) notes, if one of the famous ‘laws’ (which are not in fact laws) 
of phonetic evolution leads to a conclusion that can be rejected on the basis 
of sound historical and geographical arguments, the latter will have the last 
word on the hypothesis –however logical it may be – of an etymologist whose 
reasoning is based merely on general trends (pp. 11–12).
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