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Abstract

Analyses based on cone, seed and needle characteristics revealed that J. canariensis Guyot in Mathou & Guyot is distinct 
from both the Circum-Mediterranean J. turbinata and West-Mediterranean J. phoenicea. The genetic differences between 
these three taxa, which make up the aggregate of J. phoenicea, are found also at a high level. These data support the 
recognition of the Canarian juniper at the specific level. A key is proposed, in which taxa of the J. phoenicea aggregate can 
be distinguished on the basis of morphological traits. 
 The nomenclatural name: Juniperus phoenicea subsp. canariensis, widely employed in the literature, is validly 
published. Besides we adduce that Juniperus canariensis Knight ex Godron, is not a validly published name, and therefore 
can not be considered an earlier homonym of J. canariensis Guyot in Mathou & Guyot.
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Introduction

Juniperus phoenicea Linnaeus (1753: 1040) (Cupressaceae Gray, nom. cons.) belongs to the monophyletic genus 
Juniperus (Adams 2004, 2008, 2014; Little 2006, Mao et al. 2010) and monophyletic section Sabina Spach (1841: 
291; Mao et al. 2010), which includes 56 species widely distributed mostly across the northern hemisphere (Farjon 
& Filer 2013; Ferrer-Gallego et al. 2017). Juniperus phoenicea sensu lato (s.l.) includes an aggregate of taxa known 
from the Macaronesian, Mediterranean and Saharo-Arabian floristical regions (after Takhtajan 1986). It occurs from 
the Sinai (Danin 1983; El-Bana et al. 2010) and the Western Arabian peninsulas (Browicz 1982) to the East, across the 
Mediterranean region, to the Canary and Madeira Archipelagos to the West (Mazur et al. 2016, 2018).
 The large West—East geographic range of J. phoenicea s.l., the complicated geological history of these regions 
(e.g. Sengör & Yilmaz 1981; Krijggsman et al. 1999; Goes et al. 2004; Sciandrello et al. 2005; Gerbault et al. 2018), 
palaeo-climate changes (Fady et al. 2008; Hewitt et al. 2011) and complexity of the Mediterranean and Macaronesian 
ecological conditions (Thompson 2005; Zohary 1973; Otto et al. 2012), together with the ancient origin of the species 
(Mao et al. 2010) are the probable cause of its differentiation (Conord, Gurevitch & Fady 2012). One of the results 
of this evolutionary process was the description of several closely related taxa, which were afterwards treated as 
synonyms, varieties and/or subspecies of J. phoenicea s.l., sometimes also as independent species. 
 Lebreton & Pérez de Paz (2001) distinguished five taxa: Juniperus phoenicea L., J. turbinata Guss. subsp. 
turbinata var. orientalis P. Lebreton & P.Pérez, J. turbinata subsp. turbinata var. occidentalis P. Lebreton & P.Pérez, 
J. turbinata chemiovar. montana P.Lebreton & P.Pérez and J. turbinata subsp. canariensis (Guyot) P. Lebreton & P. 
Pérez. Adams et al. (2002), using a different taxonomic criteria, recognised four taxa: J. phoenicea var. phoenicea, 
J. phoenicea. var. canariensis, J. phoenicea subsp. eumediterranea P. Lebreton & Thivend and J. phoenicea var. 
turbinata. Farjon (2005) distinguished only two taxa, namely J. phoenicea subsp. phoenicea and J. phoenicea subsp. 
turbinata (Guss.) Nyman. Subsequently, Adams (2014), adopting genetic differences between them, recognised these 
two taxa at the species level: J. phoenicea sensu stricto (s. str.) and J. turbinata. Published during the last decades, 
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biochemical (Lebreton & Pérez de Paz 2001), molecular (Adams et al. 2002; Adams & Schwarzbach 2013; Adams 
2008; Adams et al. 2013, 2014; Boratyński et al. 2009; Dzialuk et al. 2011) and morphological studies (e.g. Mazur et 
al. 2010) support the specific level of J. phoenicea and J. turbinata (Adams 2014). Finally, revisions were proposed 
by Adams & Schwarzbach (2013) and Mazur et al. (2016), where J. phoenicea subsp. turbinata has been accepted at 
species rank. This taxonomic position was also accepted in IUCN by the Conifer Specialist Group (see http://www.
iucnredlist.org/details/16349692/0), which narrowed J. phoenicea s. str. to previous J. phoenicea subsp. phoenicea 
(Farjon 2015). 
 The Canarian specimens of the J. phoenicea complex were described by Guyot as J. canariensis Guyot in Mathou 
& Guyot, Trav. Lab. Forest. Toulouse Tome 1, volume 3, article 20: 7 (1942), on the basis of material from Gomera. 
Afterwards, Hansen & Sunding (1985, 1993) assigned them to Juniperus phoenicea. Subsequently, it was combined 
as J. turbinata subsp. canariensis (Guyot in Mathou & Guyot) Rivas Mart., Wildpret & P. Pérez (Rivas-Martínez et 
al. 1993) or as J. phoenicea var. canariensis (Guyot) Gaussen (Gaussen, 1968; Adams, Pandey, Rezzi, & Casanova, 
2002). This last combination proposed for the Canarian specimens of the complex of J. phoenicea remains hitherto 
unpublished in accordance to the rules of the International Code of Nomenclature for Plants (Turland et al. 2018). In 
spite of that, the J. turbinata subsp. canariensis nomenclatural position has been adopted in the literature concerning 
the Canary Islands (e.g. Otto et al. 2010, 2012), but has not been shared by other authors (Dobignard & Chatelain 
2010), who still at that time considered the Canary and Madeira plants as J. phoenicea subsp. phoenicea. In addition, 
the Canarian juniper has been treated as a synonym of J. phoenicea (Farjon 2005) or J. turbinata (Adams 2014).
 The latest genetic studies (Jiménez et al. 2017; Sánchez-Gómez et al. 2018) detected a clear distinction of the 
Canarian populations when compared to the other origins of J. phoenicea and/or J. turbinata. Also, the studies on cone, 
seed and needle morphological characteristics indicated that the individuals representing Canarian populations differed 
significantly from European J. phoenicea s. str. and from J. turbinata (Mazur et al. 2018). Both types of differences, 
the genetic (Jiménez et al. 2017: 6, Fig 2a; Sánchez-Gómez et al. 2018: 7–8, Figs 2 and 3) and morphological (Mazur 
et al. 2018: 8, Figs 2.1 and 2) indicated that the Canarian juniper deserves a separate taxonomic status, similar to the 
status of J. turbinata. 

Results

On revising the bibliography, we came across evidence that J.canariensis has been used by different authors. The 
pioneer to use this name Juniperus canariensis was Knight (1850) in the Syn. Conif. 13. There it was mentioned, but 
not described (nomen nudum, Art. 38.2). 
 Later in the book of George Gordon (1858, Pinetum:114), the taxon Juniperus canariensis Knight ex Gordon, 
was mentioned but it was not validly published, because it was merely cited as a synonym (Turland et al. 2018: Article 
31.1b).
 This juniper is mentioned also as a synonym of Juniperus webbii by Carrière (1855). Later the same author 
(Gordon 1880) in the new edition of Pinetum placed Juniperus canariensis Knight ex Gordon within the synonymy 
of Juniperus cedrus Webb & Berthel. 1836–1850: 277. Since Juniperus canariensis Knight ex Gordon is not validly 
published it can not be considered an earlier homonym (Turland et al. 2018: Art 53.1) for the Canarian juniper plants 
of the aggregate phoenicea. 
 Following the International Plant Nomenclature code, the Canary Island plants cannot therefore go under the 
name J. canariensis Knight ex Gordon, and for this reason we propose to restore the Canarian plants to specific status, 
under the name Juniperus canariensis, published by Mathou & Guyot (1942). 

Juniperus canariensis Guyot in Mathou & Guyot Trav. Lab. Forest. Toulouse, Tome 1, volume 3, article 20: 7–8 
(1942).
J. canariensis Knight, Syn. Conif.: 13 (1850) (nomen nudum)
J. canariensis Knight ex Gordon, Pinetum: 114. (1858). 
Type in Herbario Monspessulano (MPU): “In montis culminae Teneriffe ad reclinatorium Britanicorum, Bouchet, 1982” 
Despite this, a lectotype was designated later by Farjon (2005: 337): E. Bourgeau, Plantae Canariensis nº 439/ Juniperus phoenicea Linn. 

/ ins. Gomera: Barranco de Hermigua / April 1846. Kew (K)000075180 (image available at: https://plants.jstor.org/stable/10.5555/
al.ap.specimen.k000075180/).
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Some considerations concerning the names Juniperus canariensis Guyot in Mathou & Guyot has received.
 In the bibliography we have often found the indication Juniperus canariensis Guyot in Mathou & Guyot and also 
Juniperus canariensis Guyot & Mathou sensu Farjon 2005: 337. In accordance with Article 33.1 of the International 
Code of Botanical Nomenclature (Turland et al. 2018) when the various conditions for valid publication are not 
simultaneously fulfilled, the date is that on which the last is fulfilled. The first publication of Guyot (1942) does 
not fulfill these requirements and for this reason it is not valid. Only the proposal of the name is valid. With the 
second publication of this taxon (Mathou & Guyot 1942) we find the latin diagnosis and the designation of the type 
specimen.
 Also it has been referred to as:
 J. turbinata subsp. canariensis (Guyot in Mathou & Guyot) Rivas Mart., Wildpret & P.Pérez, Itinera Geobot. 7: 
511 (1993).
 J. turbinata subsp. canariensis (Guyot in Mathou & Guyot) Lebreton & P. Pérez, Bull. Mens. Soc. Linn. Lyon 
70(4): 81 (2001).
 J. phoenicea L. var. canariensis (Guyot in Mathou & Guyot) Gaussen, Trav. Lab. Forest. Toulouse. Tome II, 
volume I, Partie II (2), Fascicule X, Chapitre XIII: 145 (1968) invalid combination. 
 J. phoenicea L. subsp. canariensis sensu Hüppe et al. 1996, Phytocoenologia 26: 417 invalid combination.
 J. phoenicea L. subsp. canariensis sensu Adams et al. 2009, Phytologia 91: 41 (2009) invalid combination.
 The name J. phoenicea subsp. canariensis had already been used (Hüppe et al. 1996; Adams et al. 2009, 2010; 
Otto et al. 2010, 2012; Jiménez et al. 2017) but, rather, to refute the claim that the Canary plants merited a separate 
status within the J. phoenicea complex. The name used by the aforementioned authors does not constitute a validly 
published combination, since they neither made a formal proposal nor provided the basionym, which invalidates the 
proposal according to article 41.5 of the International Code of Botanical Nomenclature (Turland et al. 2018). To close 
this account of proposed but non-valid nomenclatural combinations, the same applies to J. phoenicea var. canariensis 
published by Gaussen (1968), which lacks validity since the synonym goes unmentioned. 
 In addition, since the name J. phoenicea subsp. canariensis has been widely used in the literature (Hüppe et 
al. 1996; Adams et al. 2009, 2010; Otto et al. 2010, 2012; Jiménez et al. 2017) but has been not proposed as a valid 
combination, we hereby make it effective, without this being detrimental to the specific level treatment that should be 
applied to the Canary Island plants. 
 J. phoenicea L. subsp. canariensis (Guyot in Mathou & Guyot) Romo, Mazur, Salvà-Catarineu & Borat. comb. 
nova 
 Basionym: J. canariensis Guyot in Mathou & Guyot Trav. Lab. Forest. Toulouse, Tome 1, volume 3, article 20: 
7–8 (1942).

Key to the taxa recognized inside the J. phoenicea aggregate.

1.  Male inflorescence ripening at end of winter and early spring, seed cone ±globose or rarely somewhat ellipsoidal, to 10 mm long  
 ........................................................................................................................................................................................  J. phoenicea

-  Male inflorescence ripening in autumn, seed cone ellipsoidal (turbinate), long ±10 mm or more ....................................................2
2. Seed cones with more than 3 seeds, branchlet bark reddish ..............................................................................................J. turbinata 
-  Seed cones with 3 or less seeds, branchlet bark brown ................................................................................................. J. canariensis

Discussion

Summarizing, the differences between J. phoenicea s. str., J. turbinata and J. canariensis presented in Table 1 justify 
in our opinion, the equivalent taxonomic status of these three taxa. 
 Juniperus phoenicea ≡ J. phoenicea subsp. phoenicea was considered to be widely distributed throughout the 
Mediterranean Region (Farjon 2005; Adams 2008). It is only recently that this taxon’s presence has been restricted 
to the Eastern Iberian Peninsula, south of France and NW Italy (Conti et al. 2005; Mazur et al. 2018; Bartolucci et 
al. 2018). Its assignment by some authors to the Maghreb countries: Morocco, Algeria and Tunisia (Dobignard & 
Chatelain 2010) does not adjust to reality, neither does it seem very likely to be present in the Greek flora (Dimopoulos 
et al. 2013). The presence of this taxon in Greek flora is not accepted later in the supplement of the checklist published 
by Dimopoulos et al. (2016). 
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 Our results differ from Farjon & File (2014) who state that J. phoenicea sensu stricto is present across the whole 
Mediterranean Basin.
 Juniperus turbinata colonizes the whole Mediterranean, more frequently occurring in the western part of the 
region (Mazur et al. 2018).
 Juniperus canariensis, on the other hand, is restricted to the Canary Islands (Mazur et al. 2018) and probably also 
to the Madeiran archipelago (Adams et al. 2009, 2010). 

TABLE 1. Morphological differences between Juniperus canariensis, J. phoenicea and J. turbinata

Characteristics J. canariensis J. phoenicea J. turbinata

Seed cones
spherical (8)9–12(14) mm 
long

spherical 5–9 mm long elongate 7–11(14) mm long

Number of seeds in cone < 3 7–9 (13) 4–7(10)
Pollen shed X–XI II–III X–XI
Branchlets bark grey to brown grey to brown reddish
Macroblasts adult leaves 
separation

<2 mm 2 mm 2–4 mm

Brachyblasts lax lax dense
Leaves on woody branches obtuse obtuse to subacutes acute to long-acuminate
Branches slightly caudate caudate caudate

Geographic distribution
Canary and Madeira 
Archipelagos

West-Mediterranean Circum-Mediterranean 
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