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Introduction


Teloschistaceae are a conspicuous group of lichens, especially in habitats frequented by nitrophytes. There is no monograph of the family, nor of any genus of it, and for identification one has to use local floras and occasional regional treatments of some groups. At the moment, about 700 species are accepted. Many are very local, but some others are apparently widespread. This book is made as a help for lichenologists who want to identify crustose Teloschistaceae. It illustrates all common and widespread species, and a selection of rare species. The key is meant to give easy access to these species.





Classification


All species are classified in the genus Caloplaca, but alternative classifications are mentioned as synonyms. The reason for this is that the present classification into split genera is highly unstable at the moment, and no system has been as yet applied to all pertinent species. Currently, 127 genera have been described in the Teloschistaceae, and recent authors do not agree at all about how many and which are to be accepted. Arup et al. (2013) accept 39 genera; Wirth et al. (2013) only 7; Hafellner & Türk (2016) accept 9 for a very similar geographic area; Lücking et al. (2016) accept 51 genera. Most of the 127 genera have been proposed essentially for cladogram nodes, and the genera with more than one species are often scarcely morphologically characterized. Essentially the variation in the generic descriptions of e.g. even the non-related genera Athallia and Calogaya overlap in every aspect mentioned. They agree in all essential characters, even as given in the orignal description (Arup et al, 2013). Incidentally, some of the most aberrant species groups, like the tropical corticolous species with 2- or 3-septate ascospores, some of which also have a chemistry that is quite unique in the family (lichexanthone), have not been transferred to a separate genus and remain in all classifictions so far in Caloplaca. Even some of the most common European species like Caloplaca albolutescens and C. ruderum have not been transferred to an appropriate split genus yet, so that in floras and lists where the split genera are accepted (like the Dutch lichen flora), they are only provisionally placed in the appropriate genus.


Chemistry is highly significant in Teloschistaceae, as there are many differnt, characteristic colours. For instance, each of the lobate spacies that can be found side-by-side in lowland Europe has a different colour spectrum, without any real overlap. However, detailed chemical investigations fail to substantiate such differences, and lead to the recognition of only three different chemosyndromes. These are not phylogenetically significant, and most of the genera with more than one species are even variable in this respect.


There is also a more fundamental rationale for retaining a classification with only a handful genera. Almost all known speciation processes are paraphyletic (internal parts of a population become isolated/divergent permanently and end up being effectively sexually isolated). That is, unless hybridization is the source of a new species (in which case the species is polyphyletic) or unless the species consists of clones (one clone is monophyletic, but a clonal species consists of identical clones that originated separately and its thus also polyphyletic). Thus, all species are paraphyletic (or polyphyletic), and as all classes, including that of genus, start as a species, all classes are paraphyletic. Taxonomists who claim to can detect monophyletic groups apparently never thought seriously about how such groups could originate. The emphasis on monophyly is caused by the computer programmers, who needed a simple, divergent system for their calculations; their programmes cannot cope with hybridization either. Any taxonomist who claims that monophyletic taxa exist in nature is just following suit without thinking and understanding. So, accepting the paraphyletic genus Caloplaca makes sense, both for practical reasons (not all species have been assigned somewhere else, genera continue to be split and reunited at a fast rate) and fundamental reasons (all taxa are paraphyletic). Various lineages gave rise to foliose taxa, some of which can be accepted or not. The genera Rusavskia, Seirophora, Teloschistes, Xanthomendoza, Xanthoria and a few others are available for those groups. They are not in this book, nor are species traditionally already placed in other crustose genera like Cephalophysis, Fulgensia and Ioplaca.





Why a book on Caloplaca?


Caloplaca species are beautiful (kalos means beautiful) and many people are taken by their beauty, and some of those like to know more about them. The name of a specimen is the primary entrance to further information about it (like chemistry, dstribution). The number of known species is too large for most people to oversee. In the last 25 years, much has been changed: over 100 new Theloschistaceae genera have been described, around 200 new species were described and around 400 new combinations made. On average, each species has 5 names, 4 of which are synonyms or varieties. This book is not made for the 3 or 4 world specialists of Caloplaca, but for non-specialists who like to identify their specimens. It is meant as an addition to the many existing papers, some of which contain keys to specific groups or the species of a geographical region.





And why a book?


Nowadays, identifications are often done by comparing specimens with illustrations on internet. This often gives acceptable results, but not so in the case of Caloplaca, for two reasons: 1) the number of species is simply too high so one should start with a few potential names and 2) the identification of many pictures on internet are wrong to start with. To illustrate this, the first pictures that are provided by google pictures when asking for Caloplaca atroflava (a common, well-known species) are given below. First, the situation ultimo 2017 (first 20 pictures), then the situation ultimo 2018 (15 pictures). Almost a dozen different species are depicted, and not even the first is always well identified. If you do not already know what the species looks like (and what its colour variation maight be), you are not going to learn it from the internet. No major progress perceived either. Also, it is difficult to refer to a specific picture, and it may vanish one day from internet just like that. Therefore, we decide to print the pictures in a book, so that they can be referred to and discussed, also in case they are being percieved as uncharacteristic or even wrong. Colour pictures are a great help in identifying Caloplaca species, as the vast majority of the species has largely similar internal characters and mostly differs in outside morphology of apothecia and thallus. When the publication of colour pictures became in common use in lichenology, the study and knowledge of Caloplaca boosted, and the interpretation of many species has been lastingly influenced by a single published picture (also in cases where it was wrongly identified). We have chosen to illustrate herbarium specimens, and no field pictures, so that the specimen can always still be studied. Also, in many instances, we give illustrations of more than one specimen so at to show the variation. This may include specimens that are less characteristic. We do illustrated identified specimens, but not preliminary type specimens; types are generally old, often not very beautiful, and mainly of interest for the specialists. Many illustrations of type specimens can by now be found on internet anyways
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New species


We describe only very few new species here, only clearly distinct species from regions where we have ample material from. We could easily have described more, e.g. coastal species from the Galapagos seem mostly undescribed. If anything, there seem to be too many species described already, although with molecular methods it is often postulated that there are cryptic species with vicariant distributions.





Where the specimens are stored


We give for all images the herbar-numbers:


[......…] Herbarium F. Schumm


[ABL .] Herbarium A. Aptroot


[B.......] Bot. Museum Berlin-Dahlem


[BR....] Herbarium Bot. Garden Meise, Belgium


[GZU..] Herbarium Bot. Inst. Graz, Austria


[LiAf..] Lichenotheca Afghanica, Herbarium Bot. Inst. Graz, Austria


[TSB...] Herbarium Universitatis Tergestinae, Trieste, Italia





Acknowledgments:


Damian Ertz, Klaus Kalb, Robert Lücking, Helmut Mayrhofer and Pier Luigi Nimis are thanked for support with specimens for this book.




Key to Caloplaca s. lat. (crustose, squamulose, placodioid or subfruticose Teloschistaceae with polaricolocular ascosporus but without lower cortex, rhizines or cilia)


This key treats all species illustrated in this book, as well as some extra species that would key out at the same place. Distribution is not used as character, but ecology sometimes is. In many cases, the key leads to a group of several species. With these relatively few key steps it is more or less sure to arrive at the right group. Rather than trying to indicate the often subtle differences with words, the reader is encouraged to compare the illustrations of the treated species and take into account descriptions and distribution. In case that no satisfactory match is found, he could check the additional species mentioned in other literature. This would be rarely necessary, unless material is from e.g. Australasia, South America or East Asia. The same applies to key characters: when in doubt, compare pictures of species representing the different alternatives.


Key to groups




1a Thallus subfruticose (with fruticose lobes, not only vertical isidia


on a crustose thallus). Group A
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