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Abstract

Based on morphological, genetic and ecological data, we describe new infraspecific taxa of the Azorean endemic Juniperus
brevifolia. J. brevifolia subsp. maritima is an erect shrub or small tree, found in Flores, Terceira, Pico and Sao Jorge , in
coastal scrubs below 100 m. J. brevifolia subsp. brevifolia occurs in all islands of the archipelago except Graciosa, between
300 and 1500 m. J. brevifolia subsp. brevifolia var. brevifolia is a small to medium tree found between 300 and 1000 m. J.
brevifolia subsp. brevifolia var. montanum is a small prostrate shrub, common in mountain scrubs and blanket bogs, between
850 and 1500 m. The most striking morphological differences of subsp. maritima are the larger leaves, seed cones and seeds.
Phenological patterns of the subspecies also differ, notably in the periods of seed maturation and pollination. The distribution
of taxa within islands is peripatric. Coastal populations (subsp. maritima) are small and isolated from the usually much larger
subsp. brevifolia populations, above 300 m. In subsp. brevifolia the varieties are parapatric, since their ranges are adjacent to
each other, occurring together in narrow contact zones.
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Introduction

Juniperus brevifolia (Seubert 1844: 26) Antoine (1857: 16) is the dominant tree species in most of the remaining
Azorean native forests, especially above 500 m (Dias 1996; Dias et al. 2004, 2007; Elias & Dias 2009a; Elias et al.
2011). Its importance is recognized by several authors due to the presence of many endemic arthropods, bryophytes
and vascular plants, including rare species, in native J. brevifolia dominated communities (e.g. Gabriel & Bates 2005;
Homem & Gabriel 2008; Elias & Dias 2009b, 2009c¢; Cardoso et al. 2010; Gaspar et al. 2011). In fact, Juniperus
brevifolia, protected by law since 1989, is considered a top priority for conservation in Macaronesia, based on a global
set of criteria ranging from ecological value to social importance (Elias & Silva 2008).

Sequences from nuclear and chloroplast DNA (trnC-trnD spacer) have placed J. brevifolia in a clade with J.
navicularis Gandoger (1910: 55), that is endemic to western coastal areas of mainland Portugal and it has been proposed
that seeds of J. navicularis-like plants or their ancestor were brought to the Azores by birds from the Iberian Peninsula
(Adams, 2008). A recent study, based on the analysis of five plastid DNA regions, by Rumeu et al. (2011), also found
a close relation between J. brevifolia and J. navicularis. The results suggested that a single introduction event likely
occurred from Europe and that genetic differentiation of J. brevifolia postdated the emergence of the oldest island
(Santa Maria, 8.12 Ma, Franga et al. 2003).

In the study of Rumeu et al. (2011), the pre-Pleistocene (> 2.5 Ma, Franga et al. 2003) islands of Sao Miguel
and Terceira were found to harbor the highest diversity levels and are the source of seven different haplotypes, thus
playing a significant role in the diversification of the species. The results also highlight the importance of Terceira as
a stepping-stone island within the Azores, fostering genetic connectivity in the archipelago. Equally important could
have been the oldest island of Santa Maria, where it is possible that J. brevifolia first originated. However, the near-
extinction of the species on that island enables only a glimpse of its potential genetic diversity. The results of Rumeu
et al. (2011) also show that Graciosa (the fourth oldest island, with 2.5 Ma, Franca et al. 2003) could also have played
a central role in the stepping-stone colonization of younger islands such as Sao Jorge, Faial and Pico. This is however
impossible to confirm since this species is now extinct in Graciosa.
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Caldeira da Agualva, 650 m, 28 May 1988, D. Silva 30 (AZU); Terceira , Caldeira da Agualva, 650 m, 26 June 1988,
G. Madruga 10 (AZU); Terceira , Malha Verde, 515 m, June 1988, J. Adriano 27 (AZU); Terceira , Biscoitos, 500 m,
18 June 1988, A. Rino 5 (AZU); Terceira , Malha Verde, 515 m, June 1988, Duarte 27 (AZU); Terceira , Biscoitos,
500 m, 27 June 1988, Margarida 26 (AZU); Terceira , Malha Verde, 515 m, June 1988, A. Raposo 27 (AZU), Terceira
, Caldeira da Agualva, 650 m, 28 May 1988, J. Penacho 10 (AZU); Pico , Calheta Nesquim, 550 m, 24 April 1992, T.
Vieira 5 (AZU); Pico , Prainha, 550 m, 7 April 1992, M. J. Silva 4 (AZU); Pico , Cabecinhos, 505 m, 11 June 2004, R.
B. Elias 16 (AZU); Faial , 750 m, 11 October 1998, H. Schdfer 36 (AZU); Sao Miguel , Tronqueira, 651 m, 22 March
2005, R. B. Elias 14 (AZU). Santa Maria , Almagreira, 190 m, 24 August 2001, H. Schdfer (AZU)

var. montanum R.B Elias & E.Dias, var. nov.

Type:—PORTUGAL. Azores: Terceira, Santa Barbara, Serra, 986 m a.s.l., 38° 43 51.8” N, 27° 19° 42.8” W, 9 October 2002, R. B. Elias
3 (AZU holotype and isotype).

Small prostrate shrub. Branches level with patent to erecto-patent branchlets. Leaves acuminate, patent to erecto-
patent in whorls of 3 (5—7/cm), overlapping by 65%. Seed germination: April-June. Male cones 2.8-3.6 x 1.9-2.5 mm,
with 9 microsporophils. Pollination: April-June. Distribution: Flores, Terceira, Pico, Sao Jorge, Faial and Sao Miguel,
between 850 and 1500 m a.s.lL.

Other specimens seen: PORTUGAL. Azores: Flores , Morro Alto, 914 m, 15 October 2003, R. B. Elias 10 (AZU);
Sao Jorge , Pico dos Frades, 885 m, 8 August 2003, R. B. Elias 7 (AZU); Pico , Montanha, 1225 m, 13 June 2004, R.
B. Elias 17 (AZU); Sao Miguel , Graminhais, 986 m, 23 March 2005, R. B. Elias 18 (AZU).
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