DOI: 10.2478/som-1996-0002

sommerfeltia’

23

T. Tonsberg, Y. Gauslaa,
R. Haugan, H. Holien & E. Timdal

The threatened macrolichens of Norway - 1995

1996



sommerfeltia’

is owned and edited by the Botanical Garden and Museum, University of Oslo.

SOMMERFELTIA is named in honour of the eminent Norwegian botanist and clergyman
Seren Christian Sommerfelt (1794-1838). The generic name Sommerfeltia has been used in
(1) the lichens by Florke 1827, now Solorina, (2) Fabaceae by Schumacher 1827, now

Drepanocarpus,\and (3) Asteraceae by Lessing 1832, nom. cons.

SOMMERFELTIA is a series of monographs in plant taxonomy, phytogeography, phytosocio-
logy, plant ecology, plant morphology, and evolutionary botany. Authors of Norwegian
institutions other than the Botanical Garden and Museum in Oslo pay a page charge of NOK

30, other authors pay NOK 100 per printed page.
SOMMERFELTIA appears at irregular intervals, normél]y one article per volume.

Editor: Rune Halvorsen @kland.

Editorial Board: Scientific staff of the Botanical Garden and Museum.

Address: SOMMERFELTIA, Botanical Garden and Museum, University of Oslo, Trond-
heimsveien 23B, N-0562 Oslo 5, Norway.

Order: On a standing order (payment on receipt of each volume) SOMMERFELTIA is
supplied at 30 % discount.
Separate volumes are supplied at the prices indicated on

pages inserted before the back cover.

Copyright: The author(s) & Botanical Garden and Museum, University of Oslo



23

T. Tonsberg, Y. Gauslaa,
R. Haugan, H. Holien & E. Timdal

The threatened macrolichens of Norway - 1995

1996



ISBN 82-7420-029-2

ISSN 0800-6865



Tensberg, T., Gauslaa, Y., Haugan, R., Holien, H. & Timdal, E. 1996. The threatened
macrolichens of Norway — 1995. ~ Sommerfeltia 23: 1-258. ISBN 82-7420-029-2. ISSN 0800-
6865.

On request from The Directorate for Nature Management (DN), Trondheim, a revised red list
for Norwegian macrolichens is presented. The present list supersedes the preliminary list
published by Direktoratet for naturforvaltning (1992) and includes 69 species of the currently
known c. 430 species of macrolichens in Norway. The compiling of the list is mainly based
on studies of relevant herbarium material in all major Fennoscandian herbaria of all species
believed to be rare or endangered in Norway and on field work carried out on the localities
in 1992-1994. Of 1938 known localities for threatened macrolichens in Norway, 1046 were
investigated.

Collema coccophorum and Leptogium britannicum are classified as extinct (Ex), 16
species as endangered (E), 11 as vulnerable (V), 9 as in need of monitoring (V+), 18 as rare
(R), 5 as indeterminate (1), and 7 as insufficiently known (K). Parmeliopsis esorediata is
assigned to category A (special responsibility). Special maps summarize the distribution of all
species within each of the categories E, V, V+, and R. Norway has European responsibility
for 18 species and Fennoscandian responsibility for 55 species of macrolichens. Among the
species included in the red list, Norway has the only or the main population for several
species on a Fennoscandian (55 species), European (18), or world-wide basis (1).

Each species is described and discussed with respect to substrate and habitat preferences,
threats, and status in Norway. For species known from more than five localities, maps indicate
the status in each locality. A complete locality list is given for each species. Distributions in
Fennoscandia, Europe and on a world-wide basis are briefly reviewed. Recommendations are
given for conservation purposes.

Threatened macrolichens are concentrated in deciduous forests and woodlands along the
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and agricultural landscapes in eastern Norway.
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INTRODUCTION

Norway, with more than 1,800 lichen species, has a rich lichen flora, close to or exceeding
the number of lichens in parts of the world that are considered to be lichen-rich like the
British Isles (1,566 species; Purvis et al. 1993), and even the whole Indian subcontinent
including India, Nepal and Sri Lanka (1,847 species; D.D. Awasthi 1988, 1991). Few sites in
Norway have been well studied with respect to all lichen genera on all types of substrates. The
best studied area is probably Vega, an island of 116 km’, situated in Nordland. Degelius
(1982) found 668 lichens species on Vega. This ranks the island among the areas richest in
lichen species in the world, with a higher number of species than any area of comparable size
in the British Isles (cf. Gilbert 1977), and despite that only negligible areas are covered with
forests.

About 430 Norwegian lichen species are macrolichens (Krog et al. 1994), and the
subject of this study; the remaining are microlichens. The macrolichen flora of Norway is
relatively well-known compared to many other countries, even though additional species are
still discovered in a surprisingly high rate (Fig. 1). The number in Krog et al. (1994) is
already out of date as four additional species (Cladonia incrassata, C. pezizoides, Collema
conglomeratum and Leptogium cochleatum) have been discovered (Tensberg 1994, 1995,
Haugan 1995, Tensberg & Qvstedal 1995). It seems that early lichenologists mainly made
their collections near roads, and rarely visited more remote and roadless areas with a low
human impact. Several species characteristic of such habitats have been recorded from Norway
for the first time during the last 50—60 years. Considering the large increase in number of
known species of macrolichens and the currently high rate by which old-growth forests are
converted to managed forest stands, there are reasons to believe that species of macrolichens
have become, and will become, extinct from Norway without being recorded.

This, as well as the lack of attention paid to lichens in the current conservation strategy,
prompted a study of threatened lichens. Red lists of lichens have already appeared in several
European countries, and a severe decline over much of the European continent has been
indicated. Red lists are available for, e.g., Sweden (Aronsson et al. 1995), Finland (Rassi et
al. 1992; a synopsis is given by Kuusinen et al. 1995), Denmark (Alstrup & Sechting 1989),
parts of Germany (summarized by Scholz 1992), Poland (Cieslinski et al. 1992), Slovakia
(Pisut 1993), Austria (Turk & Wittmann 1986), Switzerland (Clerc et al. 1992), the
Netherlands (Siebel et al. 1992), and the EU (prior to the inclusion of Austria, Finland and
Sweden; Serusiaux 1989).

In 1991, The Directorate for Nature Management (DN), applied to the Botanical
Institute, University of Bergen, inquiring for a red list of Norwegian lichens to be presented
at the 1993 Rio Congress on Biodiversity. This prompted the provisional red list for
macrolichens published by Direktoratet for naturforvaltning (1992), which was based on
communications between the lichenologists in Bergen, Oslo, Trondheim, and As, and
summarized the current, and for many species the rather scanty, knowledge of the occurrence
and frequency of rare Norwegian macrolichens at that time. The crustose species were omitted
as many genera were badly in need of monographic treatment and the distribution and
frequency of most species were (and still are) too incompletely known. Commissioned by DN,
and under guidance of a committee that included Yngvar Gauslaa, Reidar Haugan, Hakon
Holien, Einar Timdal, and Tor Tensberg (leader), Norwegian lichenologists in 1992 started
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Fig. 1. Number of macrolichen species recorded from Norway in Nordic floras and checklists.

to work out a new Norwegian red list based on herbarium specimens, literature records, and
field work at the localities. The project focused mainly on known localities, other potentially
interesting localities were only visited when convenient. This monograph summarizes the work
of the project, as completed by June 1994, with some later additions.

The aims of this project are: (1) To prepare a Norwegian red list for macrolichens; (2)
to point to and discuss threats to Norwegian lichens; (3) to describe important habitats for
Norwegian threatened lichens; and (4) to initiate conservation actions to protect threatened
species, e.g. by recommending localities for protection and, when necessary, suggesting
managements plans for habitats and localities.

The authors would like to stress that the red list presented here is incomplete as it only
comprises the macrolichens. A red list for Norwegian crustose lichens is urgently needed, and
we recommend that work towards such a list is started immediately with priority given to the
better known groups and species.
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MATERIAL AND METHODS

The study included all species in the current red list of Norwegian macrolichens (Direktoratet
for naturforvaltning 1992) and a selection of additional species. Some species were excluded
rather early in the project, others at the final evaluation. Species published as new to Norway
after 1994 have not been considered.

The primary sources for locality data were all relevant specimens in BG, C, DUKE,
NLH, O, S, TRH, TROM, and UPS, and some selected specimens in GB. Secondarily, data
were obtained by scanning of relevant literature, through personal communications, extensive
field work on the old localities, and by discovery of some new localities.

The locality data were entered into a database under supervision by Einar Timdal. This
database is kept at the Botanical Museum, University of Oslo. If it was evident that several
collections had been made at the same locality, we generally included only the first and the
last record of a species in the database, unless other specimens documented other substrates.
The database was supplied with data from the field investigations.

It was not always evident during the data entry work whether two locality records
represented one or more localities. If in doubt, both records were entered for later evaluation.
Old collections are usually not supplied with coordinates, and even recent collections often
have coordinates with no higher precision than one square kilometer. We have generally
regarded localities which are not definitely known to be more than one kilometer apart as
representing the same locality, but exceptions have been made for localities for very rare
species and other cases when we assume that two populations really are disjunct. In some
cases, especially for Usnea longissima, large distribution areas with more or less scattered
occurrences made it difficult to circumscribe discrete localities; a pragmatic solution was
chosen by including all occurrences within each 1 km® in the UTM-grid system as one
locality.

Since recent collections often have more precise locality data and are of higher interest
for conservation purposes, the most recent collection at a locality has usually been chosen as
the main record for the species at a locality (for mapping, listing of localities, link to
investigation database, etc.). The localities are referred to in the text by the database record
number of the main record in italics. Locality data in Norwegian (or Swedish) were not
translated, in order not to lose precision.

The number of known localities was to high for a complete field investigation. Field
work was therefore concentrated to species assumed most strongly threatened. Although the
project started in 1992, we have in several cases regarded field work in 1990 and 1991 among
the field investigations. The data recorded during the field investigation included accurate
position, abundance (e.g. number of thalli), substrate, habitat, aspect, and assumed threats. The
abundance is included in the locality lists as a number in boldface: 0 — population extinct; 1
— very sparse; 2 — relatively sparse; 3 — relatively rich; 4 — very rich; — — not found (status
uncertain).

Threats were often, but not consistently recorded during the field work. In a few cases,
the recorded threat was obvious and could be considered a result, such as, e.g., when a known
locality had become a ferry quay (Leptogium britannicum). In most cases, however, when
several years had elapsed between the two last visits, threats and cause of eventual decline
could not be determined with certainty.
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The database contains 2610 records, among which 1938 are regarded as discrete
localities. Among these, 1046 were investigated in the field. (The highest record number in
the database is 387/, due to a number of records for species excluded during the project and
preparation for work on threatened microlichens.)

The map series used is the M711, and the coordinate system the UTM, European Datum
1950. Coordinates which were given in the World Geodetic System 1984 were converted to
European Datum 1950. In the locality lists, coordinates and altitudes are from the label, except
those in parenthesis which are from the field investigations, and those in square brackets
which are taken from maps.

The taxonomy and nomenclature of macrolichens follow Krog et al. (1994), with the
exception of Ramalina canariensis (R. baltica in Krog et al. 1994), that of microlichens
Santesson (1993). Terminology of vegetation regions follows Dahl et al. (1986).

The threat categories are the [UCN threat categories (World Conservation Monitoring
Centre 1992) with the modifications of Direktoratet for naturforvaltning (1992); i.e. with the
addition of categories 'In need of monitoring’ (V+; "taxa which are at present not *Vulnerable’
or 'Rare’, but where the causal threats are the same") and ’Special responsibility’ (A; taxa for
which Norway has special responsibility).

The threat categories for Sweden, Finland, and the European Union are from Aronsson
et al. (1995), Rassi et al. (1992), and Serusiaux (1989), respectively. The Swedish category
’Cd’ and the Finnish ’St’ are here referred to as V+’. The symbols *+’ means species present
in the area but not on the red list; ’—’ means not present in the area.

Field investigators’ names are abbreviated as follows:

AB - Astri Botnen JHH - Jon Holtan-Hartwig
AE - Arve Elvebakk JIJ - John Inge Johnsen
AH - Amodd Hépnes JU - Jergen Ueland

AS - Asbjern Solas OB - Ove Bakken

BB - Bard Bredesen OP - Oddvar Pedersen
BL - Borghild Lauvés PGI - Per Gerhard Ihlen
CW - Cathrine Whist RAA - Rune Aanderaa
DO@ - Dag Olav Ovstedal RH - Reidar Haugan
ET - Einar Timdal SH - Sigmund Hagvar
FH - Frank Hagen SR - Siri Rui

GG - Geir Gaarder SS - Svein Serli

HB - Harald Bratli TT - Tor Tensberg
HH - Hakon Holien YG - Yngvar Gauslaa
JBJ - John Bjamne Jordal @BA - @yvinn Askeland
JEA - Johannes E. Anonby OR - Qystein Resok

JEE - Jan Erik Eriksen

A map showing the division of Norway into regions and counties is given in Fig. 2.
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The following key explains symbols used in the distribution maps and the lists of
localities:

New locality (discovered in 1990 or later) ........................... *
Old locality (discovered before 1990)
Locality investigated

Population present ... ... ... ... o
Population assumed extinct . .............. ... ... O
Population not found (status uncertain), latest record from 1976 or later .... A
Population not found (status uncertain), latest record before 1976 ... ... .. \%

Locality not investigated
Localization exact
Record documented by herbarium specimen

Latest record from 1976 or later . .. ... ... ... ... . .. ... ... ... .. A
Latest record before 1976 . . .. .. .. . . .. ... e v
Record not documented by herbarium specimen . .................. L 4

Localization INEXACt . . . . o o ot ittt e e e e e +
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RESULTS AND DISCUSSION

THE RED LIST

13

The classification of threatened macrolichens into threat categories is given below. Of the 69
species on the list, 2 species are considered extinct, 16 species endangered, 11 species
vulnerable, 9 species in need of monitoring, 18 species rare, 5 species indeterminate, 7 species

insufficiently known, and 1 species of special responsibility.

Extinct (Ex)
Collema coccophorum
Leptogium britannicum

Endangered (E)
Collema curtisporum
Collema fragrans
Collema leptaleum
Erioderma pedicellatum
Hypotrachyna sinuosa
Leptogium cochleatum
Leptogium hibernicum
Pannaria ahlneri
Pannaria confusa
Parmeliella testacea
Parmotrema arnoldii
Parmotrema crinitum
Peltigera retifoveata
Ramalina obtusata
Staurolemma omphalarioides
Sticta canariensis

Vulnerable (V)

Evernia divaricata
Heterodermia speciosa
Leptogium burgessii
Lobaria hallii
Pseudocyphellaria crocata

Pseudocyphellaria intricata
Pseudocyphellaria norvegica
Ramalina dilacerata
Ramalina thrausta

Usnea florida

Usnea longissima

In need of monitoring (V+)
Bryoria smithii

Cetrelia olivetorum

Degelia atlantica

Letharia vulpina

Menegazzia terebrata
Pannaria ignobilis

Pannaria sampaiana
Sphaerophorus melanocarpus
Usnea fragilescens

Rare (R)

Asahinea chrysantha
Bryoria nitidula

Cetraria andrejevii
Cladonia fragilissima
Collema multipartitum
Glypholecia scabra
Hyperphyscia adglutinata
Hypotrachyna laevigata
Melanelia laciniatula

Melanelia tominii
Neofuscelia verruculifera
Peltula euploca

Physcia magnussonii
Physcia semipinnata
Physconia grisea
Punctelia stictica
Punctelia subrudecta
Stereocaulon delisei

Indeterminate (I)
Cladonia alpina
Cladonia glauca
Cladonia subrangiformis
Ramalina canariensis
Ramalina elegans

Insufficiently known (K)
Cladonia humilis
Cladonia imbricarica
Cladonia polycarpoides
Collema crispum
Leptogium magnussonii
Melanelia elegantula
Physconia detersa

Special responsibility (A)
Parmeliopsis esorediata
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THE DISTRIBUTION OF THREATENED MACROLICHENS

Most threatened macrolichens were found in southern Norway where investigated localities
of red list species are clustered around three centers in southeastern, western, and central
Norway (Fig. 3). The highest frequency of local extinction seems to have occurred in the
southeastern parts of Norway, followed by coastal areas of central Norway (Fig. 3).

A major proportion of localities with threatened species (more than 500) were situated
below 100 m altitude, mainly in areas near the coast with a high pressure from various kinds
of human development (Fig. 4). Above 100 m, the frequency of localities decreased slowly
with increasing altitude. If Letharia vulpina, Parmeliopsis esorediata, and Usnea longissima
(three species mainly occurring in middle to northern boreal sites) are excluded, only 6.5%
of the remaining 1010 localities were situated above 500 m. Hardly any localities of
threatened species were situated in the alpine region.

The two extinct species (Collema coccophorum and Leptogium britannicum) are only
known from one locality each, in a valley in eastern Norway and at the southwestern coast,
respectively, and have therefore not been separately mapped.

Endangered lichens (Fig. 5) mainly occurred in two disjunct areas. The most species-rich
center was situated along the southwestern coast of Norway (9 species). The other center was
the central Norwegian region with 5 endangered species. Pannaria ahlneri, the only
endangered species with many known localities, dominates the map in central Norway. Five
endangered species, with only a handful of localities each, were found in boreal forests of the
northern parts of Oppland and Buskerud in southeastern Norway. No endangered species
occurred in northern Norway.

Vulnerable lichens had relatively many known localities (Fig. 6), but most have declined
drastically during the last decades (see Tab. 1). Localities of vulnerable species were
concentrated in three disjunct areas: along the southwestern coast (7 species), southeastern
Norway (6 species), and central Norway (7 species). Four vulnerable species occurred in
northern Norway.

The localities of lichens in need of monitoring were more scattered, especially in the
southeastern parts of Norway where most recordings refer to the scattered Letharia vulpina.
Relatively few localities were situated in the lowland areas of central Norway, but a dense
cluster of localities occurred in the southwestern coastal zone (Fig. 7).

Rare lichens were found mainly in coastal localities (8 species; Fig. 8). However, many
localities (representing 5 species) were situated in continental eastern valleys. The rare species
Asahinea chrysantha, Bryoria nitidula and Cetraria andrejevii were restricted to the subarctic
areas of Finnmark.

In summary, lichens that are considered to be extinct, endangered, vulnerable and in
need of monitoring mostly occurred in southern Norway, and they turned out to be
concentrated to the three disjunct areas mentioned above. Of 38 species, as many as 22 were
restricted to only one of these areas; 16 species had an exclusively western distribution, 4
species were restricted to eastern Norway, and 2 to central Norway.

Four species connected the southeastern and the central regions, and 3 species connected
the southeastern and the southwestern areas. Only one species, Pseudocyphellaria crocata,
shared the southwestern coast and central Norway. Four species occurred over all three major
southern Norwegian areas. Of these, Pannaria ignobilis and P. sampaiana mainly shared the
southwestern and central Norwegian areas, with scarce occurrences eastward to Kristiansand
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Fig. 3. Investigated localities in southern Norway, excluding those discovered in 1990 or later
and those with uncertain status. @ = population present, O = population assumed extinct.
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Tab. 1. Number of known localities for Norwegian threatened macrolichens, investigated
localities, and main threats recorded during the field investigation. Code: all - all known
localities; inv - number of investigated localities; % - localities discovered in 1990 or later,
investigated or not; @ - investigated old localities, species present; O - investigated old
localities, species assumed extinct; A+V - investigated old localities, uncertain status; ext -
percentage of old, investigated localities with assumed extinct populations (100 x O/(@+Q)),
calculated only for species where at least two thirds or at least five of the old localities were
investigated (excluding investigated localities with uncertain status); 1 — 7 refer to recorded
main threats: 1 - forestry; 2 - construction, land development, etc.; 3 - trampling, wood/lichen
collecting, etc.; 4 - air pollution; 5 - natural dynamics (incl. random extinction and effects
from changes in land use and wildlife browsing); 6 - no apparent threats; 7 -no data recorded
during field work; cat: Red list category.

Species all inv * @ *+@® O A+V ext I 2 3 4 5 6 7 cat
Asahinea chrysantha 4 3 0 3 3 0 0 O o 0 2 0 0 0 1 R
Bryoria nitidula g§ 0 0 0 0 O 0 - 0O 0 0 0 0 0O 0 R
Bryoria smithii 33 14 2 6 8 1 5 14 4 0 0 1 1 2 7 V+
Cetraria andrejevii 1 1 0 1 1 0 0 O 0o 1 1 0 1 0 O R
Cetrelia olivetorum 95 59 28 15 43 5 11 25 40 14 S5 2 14 3 13 V+
Cladonia alpina 7 1.0 0 O 1 0 - 1 0 0 0 0 0 0 1
Cladonia fragilissima 4 4 1 1 2 1 1 50 1 1. 0 0 1 0 2 R
Cladonia glauca 4 6 2 1 3 1 2 - 1 1 2 1 2 1 01
Cladonia humilis 7 1.1 0 1 O 1 - 0 0 I 0 0 0 0 K
Cladonia imbricarica 2 0 0 0 0 0 o0 - 0 0 0 0 O 0 o0 K
Cladonia polycarpoides 3 0 0 0 0 0 0 - 0O 0 0 0 0 0 0 K
Cladonia subrangiformis 3 0 0 0 0 O 0 - 60 0 0 0 0 0 0 1
Collema coccophorum 1 1.0 0 O 1 0100 ¢ 0 I 0 1 0 O Ex
Collema crispum 1 0 o 0 0 0 0 - 0O 0 0 0 0 0 0 K
Collema curtisporum 33 2 1 3 0 0 0 3 0 0 0 0O O 0 E
Collema fragrans 1 1 0 1 1 0 0 O 0 0 60 0 1 0 0 E
Collema leptaleum 1 1 1 0 1 0 O - 0O 0 0 0 O 1 0 E
Collema multipartitum 17 9 5 4 9 0 0 - 0 3 2 2 0 3 1 R
Degelia atlantica 58 32 9 8 17 9 7 53 5 4 4 1 3 8 12 V+
Erioderma pedicellatum 5 5§ 2 0 2 3 0100 5 06 0 0 2 0 0 E
Evernia divaricata 27 24 8 7 15 10 0 59 2 7 2 3 0 1 1V
Glypholecia scabra 9 1. 0 1 1 0 O - 0 1 0 0 1 0 0 R
Heterodermia speciosa 58 39 13 7 20 17 3 71 26 18 3 2 14 1 4V
Hyperphyscia adglutinata 32 1 0 1 o0 1 - 0O 0 0 0 0 0 2 R
Hypotrachyna laevigata 13 12 6 2 8 3 1 60 7 2 2 0 2 1 2 R
Hypotrachyna sinuosa 7 7 0 3 3 1 3 25 3 1 1 1 1 0 2 E
Leptogium britannicum 1 1 0 0 0 1 0100 0O 1 0 0 0 0 0 Ex
Leptogium burgessii 16 11 3 3 6 2 4 40 31 5 1 1 3 1 V
Leptogium cochleatum 1 1 1 0 t O O - 1 1 0 0 1 0 0 E
Leptogium hibernicum 5 § 3 2 5 0 0 0 1 1 0 0 1 2 2 E
Leptogium magnussonii 3 0 0 0 0 O O - 0O 0 0 0 0 0 0 K
Letharia vulpina 120 14 22 2 24 0 0 - 7 0 5 0 o0 1 3 V+
Lobaria hallii 27 17 5 4 9 5 3 56 12 4 0 0 0 0 5 V
Melanelia elegantula 7 3 1 1 2 0 1 - 0O 0 0 0 1 0 2 K
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Tab. 1 (cont.).

Species all inv * @ *%+@® O A+V ext 1 2 3 4 5 6 7 cat
Melanelia laciniatula 32 0 1 1 1 0 50 o 1 0 0 0 O 1 R
Melanelia tominii 3 2 1 1 2 0 0 - 1 1. 0 ¢ 1 0 0 R
Menegazzia terebrata 88 66 31 23 54 S5 8 18 42 8 9 1 5 6 8 V+
Neofuscelia verruculifera 8§ 5 2 1 3 1 1 - 0o 3 0 3 2 0 0 R
Pannaria ahlneri 32 3t 5 3 8 23 1 8 25 7 0 2 1 0 6 E
Pannaria confusa 4 2 o0 1 1 1 O - 1 1 0 0 O 1 O E
Pannaria ignobilis 76 55 38 7 45 9 6 56 351 0 1 4 5 11 V+
Pannaria sampaiana 31 18 9 4 13 1 4 2 6 1 1 0 0 6 4 V+
Parmeliella testacea 32 0 1 1 1 0 50 0o 2 0 0 1t O 0 E
Parmeliopsis esorediata 23 5 3 2 S5 0 0 - o 1 0 0 0 3 1 A
Parmotrema arnoldii 1 1 0 1.1 0 0 O 1 0 0 0 1 O 0 E
Parmotrema crinitum 1m 9 2 2 4 3 3 60 3 5 1 1 2 0 2 E
Peltigera retifoveata 1 1 0 1 1 0 0 O 1 1.0 0 0 0 O0 E
Peltula euploca 6 3 o0 1 1 1 1 - ¢ 1 1 1 1 0 1 R
Physcia magnussonii 9 3 o0 t 1 1 1 - 1 0 0 0 0 0 2 R
Physcia semipinnata 13 8 1 3 4 0 4 O 1 2 1 1 0 2 3 R
Physconia detersa 43 13 10 4 14 1 2 20 8 2 0 1 10 0 2 K
Physconia grisea 33 1 1 2 1 0 50 o 1 0 1 0 0 2 R
Pseudocyphellaria crocata 158 120 23 29 52 64 6 69 93 14 11 1 4 1 17 V
Pseudocyphellaria intricata 21 1S 4 4 8 4 4 50 3 3 5 0 0 3 4V
Pseudocyphellaria norvegica 30 23 6 8 14 9 1 53 3 5 6 2 1 3 8 V
Punctelia stictica 24 3 2 1 3 0 0 - 1 1 0 0 2 0 0 R
Punctelia subrudecta 11 8§ 3 0 3 2 3100 1 1 2 2 0 1 1 R
Ramalina canariensis 1 0 0 0 0 0 0 - 0O 0 0 O 0 o0 o0 1
Ramalina dilacerata 00 9 3 3 6 2 1 4 s s 0 1 0 O 1 V
Ramalina elegans 1 1 0 0 0 O 1 O 1 0 0 0 0 0 o0 I
Ramalina obtusata g8 8 1 2 3 4 1 67 6 6 0 1 0 0 0 E
Ramalina thrausta 193 113 48 19 67 47 8 71 100 26 O 8 O O 11 V
Sphaerophorus melanocarpus 57 5 4 3 7 0 0 - i1 1.0 0 0 3 0 V+
Staurolemma omphalarioides 4 3 1 0 1 2 0100 2 0 0 0 0 0 1 E
Stereocaulon delisei 17 12 0 4 4 3 5 43 o 3 7 0 0 2 2 R
Sticta canariensis 4 4 0 4 4 0 0 O 1 2 1 0 3 0 1 E
Usnea florida 219 3 2 5 3 2 60 g8 1. 0 5 0 0 O V
Usnea fragilescens agg. 46 12 7 7 14 0 1 O 6 3 2 0 0 1 3 V+
Usnea longissima 410 179 152 19169 27 3 59 171 2 0138 O O 5 V

in the southeastern area; Usnea longissima had a distinct southeastern main distribution, and
Menegazzia terebrata was equally distributed trough southeastern and southwestern Norway
with only one disjunct locality in central Norway. Lobaria hallii was the only species
connecting the central and the northern areas, while Ramalina dilacerata additionally occurred
in southeastern Norway. Two species occurred in all the geographical main regions, i.e.
Heterodermia speciosa which had a distribution center in the dry, southeastern valleys, and
Ramalina thrausta which was recorded in scattered localities outside the main area in
southeastern and central Norwegian regions.
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Fig. 4. Altitude of localities for threatened species.

The four main regions were clearly separated with respect to species composition. Only
a few species and localities were situated in the northern Norwegian area, explaining the
exclusion of this area in Figs 3—8. The occurrences in the southwestern area mainly reflected
the distribution area of the southwestern, oceanic species. In the central Norwegian area, most
records were connected to the humid, lowland spruce forests. A substantial part of the records
in the southeastern area represented the distribution area of eastern, boreal species like
Letharia vulpina and Usnea longissima.

Lichens in the remaining categories (rare, indeterminate, insufficiently known, and
special responsibility) made up a more heterogenous group. There were both northern and
southern species in this group, but a marked tendency for concentration in the coastal areas
of southern Norway.

THE DECLINE OF THREATENED MACROLICHENS

Summary statistics for various categories of localities are given in Tab. 1 for all species on
the red list. The percentage of extinct populations was calculated for species where at least
two thirds or at least five of the old populations were visited (excluding visited localities with
uncertain status).

An extinction percentage from 0 to 24 was found for Asahinea chrysantha, Bryoria
smithii, Cetraria andrejevii, Collema curtisporum, Collema fragrans, Leptogium hibernicum,
Menegazzia terebrata, Pannaria sampaiana, Parmotrema arnoldii, Peltigera retifoveata,
Physcia semipinnata, Physconia detersa, Sticta canariensis, and Usnea fragilescens agg.

An extinction percentage from 25 to 49 was found for Cetrelia olivetorum,
Hypotrachyna sinuosa, Leptogium burgessii, Ramalina dilacerata, and Stereocaulon delisei.

An extinction percentage from 50 to 74 was found for Cladonia fragilissima, Degelia
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Fig. 5. Localities for endangered species (E) in Norway.
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Fig. 6. Localities for vulnerable species (V) in southern Norway.
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Fig. 7. Localities for species in need of monitoring (V+) in southern Norway.
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Fig. 8. Localities for rare species (R) in southern Norway.
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atlantica, Evernia divaricata, Heterodermia speciosa, Hypotrachyna laevigata, Lobaria hallii,
Melanelia laciniatula, Pannaria ignobilis, Parmeliella testacea, Parmotrema crinitum,
Physconia grisea, Pseudocyphellaria crocata, Pseudocyphellaria intricata, Pseudocyphellaria
norvegica, Ramalina obtusata, Ramalina thrausta, Usnea florida, and Usnea longissima.

An extinction percentage from 75 to 100 was found for Collema coccophorum,
Erioderma pedicellatum, Leptogium britannicum, Pannaria ahlneri, Punctelia subrudecta, and
Staurolemma omphalarioides.

IMPORTANT HABITATS FOR THREATENED MACROLICHENS

Broadleaved thermophilous deciduous forests

Quercus forests, restricted to the nemoral and boreonemoral regions (and to the coast of
southern Norway), form important habitats for threatened species that tolerate low pH, such
as Cetrelia olivetorum, Menegazzia terebrata, Parmotrema crinitum and Usnea florida. Fagus
forests, mainly occurring in Vestfold, may have been an important habitat for Usnea florida
but the species does not occur in Fagus stands today. This may be a combined effect of
shorter rotational cycles in forestry and air pollution.

Swamp forests dominated by Alnus glutinosa provide habitats for threatened, acidophytic
lichens like Hypotrachyna sinuosa, H. laevigata, and Menegazzia terebrata. The two
Hypotrachyna species also inhabit strongly paludified, western, lowland Betula forests.

Locally, Fraxinus excelsior, Tilia cordata and Ulmus glabra form mixed forests on
somewhat calcareous soils. Trunks of Fraxinus and Ulmus usually have a high bark pH
(Gauslaa 1985, Rose 1988), and are important habitats for species-rich, so-called *Lobarion
community’ (Barkman 1958a, Klement 1965, Wirth 1968, James et al. 1977, Gauslaa 1985,
1995, Rose 1988). This community often supports threatened species, e.g. Degelia atlantica,
Leptogium burgessii, L. cochleatum, L. hibernicum, Pannaria ignobilis, P. sampaiana,
Parmeliella testacea, Pseudocyphellaria crocata and P. norvegica. These lichens are all
western and may have additional populations on boulders and rocks within forests. Some may
also occur in particularly humid and shaded rocky habitats without trees (D. atlantica, P.
norvegica, S. canariensis).

Broadleaved deciduous forest complexes, especially mixed Fraxinus and Ulmus forests,
but also Alnus glutinosa swamps and Quercus forests, are distributed along a steep rainfall
gradient from eastern Norway with an annual rainfall below 1000 mm, to the southwestern
coast with rainfall well above 2000 mm. Forests along the western coast with more than 100
mm rainfall in the driest month have a rainforest climate (cf. Walter & Breckle 1984). Kirk
& Franklin (1992) regard the northwestern parts of the British Isles and western Norway as
rainforest areas.

The zone with proposed rainforest climate along the southwestern coast is one of the most
important areas for threatened lichens in Norway, with a cluster of localities for endangered
species (Fig. 5), vulnerable species (Fig. 6), and species in need of monitoring (Fig. 7).
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Pollarded trees

One special habitat that is closely related to the broad-leaved deciduous forest, is that of
pollarded trees. Pollarding of deciduous trees, e.g. Quercus spp., Fraxinus excelsior, and
Ulmus glabra, was common over much of Norway up to World War II as a means of
providing winter fodder for the livestock (cf. Austad 1988). Old pollarded trees, especially
Fraxinus excelsior, are still common in western Norway. Five species, Collema fragrans, C.
leptaleum, Leptogium burgessii (when corticolous), L. cochleatum, and L. hibernicum are
restricted to trunks of old, pollarded deciduous trees; L. burgessii may also occur on rock.
Collema fragrans and Leptogium cochleatum, with only one locality each in Norway, and C.
leptaleum, with only one locality in Europe, are the rarest among these species. Unlike
Leptogium hibernicum, which in Norway seems to be restricted to old pollarded trunks of
Fraxinus, L. burgessii is less substrate specific as it also inhabits rock and has also been found
on other trees than Fraxinus.

Fraxinus excelsior (cf., e.g., Botnen 1993, Tensberg 1994) and Ulmus glabra (Arvidsson
1986) seem to be inhabited by the most interesting lichen flora. In a study in Smaland,
Sweden, S.G. Nilsson et al. (1994) claim that many epiphytic lichens of the primeval forests
may have survived on large pollards in the traditional agricultural landscape. These
populations are often small, mostly comprising a few trees in each locality. Similar
observations have been made during the present investigation, see also Tansberg (1994).

The traditional agricultural landscape has to be maintained in order to be preserved.
Untreated mature pollards easily fall in winter storms. A number of newly fallen pollards were
observed during field work, e.g. in Sevareidberget nature reserve.

Spruce forests of southeastern Norway

Spruce forests of eastern Norway support only two endangered species of macrolichens,
Collema curtisporum and Ramalina obtusata (Fig. 5), but form important habitats for
vulnerable species (Fig. 6) and for species in need of monitoring (Fig. 7), e.g. Evernia
divaricata, Ramalina dilacerata, R. thrausta, and Usnea longissima. Ramalina dilacerata and
R. obtusata are in southeastern Norway restricted to deep canyons, where they grow on spruce
and various deciduous trees bordering rivers. Bryoria smithii, with its main distribution along
the southwestern coast, seems in eastern Norway to be restricted to moist Picea forests.
Cetrelia olivetorum, Heterodermia speciosa, and Menegazzia terebrata prefer other habitats,
but may occur in spruce or pine forests where they are mainly restricted to vertical rocks, and
prefer locally humid localities along rivers or lakes. Evernia divaricata normally grows in
drier habitats with mixed coniferous forests (Haugan et al. 1994).

Several of these species may be susceptible to forest fires, and many of their localities
in ravines and canyons are likely to represent forests rarely or never affected by fires. Fires
tend to affect the same areas repeatedly, leaving a mosaic of burned areas in different
successional stages, and more or less intact moister forest fragments, named fire-free refugia
(Zackrisson 1977). These moist areas are supposed to have a more stable climate over longer
periods, older trees and other qualities that are believed to be of importance for threatened
lichens. Dispersal distances in such mosaics can be short enough to allow recolonization of
some species of fire-free refugia into old successional stages on previously burned land
(Hermansson et al. 1988). About 40% of the boreal forests in Norway are assumed to be fire-
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free refugia (Direktoratet for naturforvaltning 1994), but there are probably very large
variations in the fire frequencies in different regions, reflecting e.g. the altitude and the degree
of oceanity.

Spruce forests of central Norway

Nord-Trendelag and adjacent parts of Ser-Trendelag and Nordland, at about 63°-66°N lat.,
is the only part of Europe where indigenous forests of Picea abies reaches the Atlantic coast
(Hafsten 1991, 1992). Picea abies entered central Norway at Liemme about 400 BC, and
occupied the coastal areas in the Namdalen area about 200 BC (Hafsten 1992).

A forest type conforming to the definition of a rainforest occurs in the most humid and
cool localities below 150 m a.s.l. (Holien & Tensberg in prep.). These forests are developed
mainly along brooks, in ravines, or in north- to east-facing slopes. Three endangered species
(Erioderma pedicellatum, Pannaria ahlneri, and P. confusa), three vulnerable species (Lobaria
hallii, Pseudocyphellaria crocata, and Ramalina thrausta), and one species in need of
monitoring (Pannaria ignobilis) occur here. Erioderma pedicellatum, and the crustose lichens
Lichinodium ahineri, Pyrrhospora subcinnabarina, and Rinodina disjuncta have their only
European occurrences in these forests (Henssen 1963, Tensberg 1992). The forests are
severely threatened by clearcutting due to high timber productivity.

Boreal deciduous woodland

In the upper valleys of southeastern Norway, the inner fjord districts, but also in the most
continental parts of Ser-Trendelag, boreal deciduous woodlands are important habitats for
threatened lichens. Such forests normally represent temporal stages in successions after fire,
clearcutting, grazing, or abandoned agriculture. Key substrates are large mossy boulders and
rock walls, while the deciduous trees are less important. Threatened lichens in such habitats
are Cetrelia olivetorum, Heterodermia speciosa, Menegazzia terebrata, and Physconia detersa.
Other uncommon species in this lichen-rich environment are Cetraria odontella, Evernia
mesomorpha, Flavoparmelia caperata, Lobaria pulmonaria, L. scrobiculata, Nephroma
expallidum, Pannaria conoplea, and Physcia dimidiata.

The habitat is most typically with northern or eastern aspects and with a high
inclination. It is best developed in the upper valleys of Oppland, especially in Gudbrandsdalen,
where it seems to depend on a rough topography which creates locally humid habitats as a
combined effect of shade, shelter, fog formation, and running water.

There is a noteworthy high diversity of oceanic lichens on boulders and rock walls in
the continental boreal deciduous woodlands east of the southern Norwegian water divide. For
instance, Cetrelia olivetorum, Cladonia rangiformis, Menegazzia terebrata, Normandina
pulchella, and Pannaria ahineri have all been found in the extremely dry Vagé-district with
an annual rainfall as low as 300 mm. Local pockets with high air humidity probably provides
suitable microhabitats for the oceanic species in the Gudbrandsdalen area.
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Other habitats formed or influenced by man

Xeric habitats in upper Gudbrandsdalen valley support several threatened species, e.g. Collema
coccophorum, Glypholecia scabra, Melanelia tominii, Neofuscelia verruculifera, Punctelia
stictica. In the most arid sites on calciferous ground, there are several lichen species (mainly
crustose) occurring in steppes and deserts throughout the Northern Hemisphere. This set of
species is sometimes referred to as the ’steppe element’.

Large trees in parks and roadsides in southernmost Norway are the habitat for, eg.,
Hyperphyscia adglutinata, Melanelia laciniatula, Physcia semipinnata, Physconia grisea, and
Punctelia subrudecta.

Coastal sand-dunes

Well-developed coastal sand-dunes are in Norway mainly found on Lista, Jeren, Karmey,
Stadt, and in Troms and Finnmark (cf. Heiland 1985, Lundberg 1987). Outside these areas
small sand-dune systems occur on the southern and southeastern coast, from Vest-Agder to
Ostfold.

Three red listed macrolichens are mainly confined to sand-dunes in Norway: Cladonia
glauca, C. humilis, and C. subrangiformis (cf. Tensberg & Heiland 1978, 1980, Tensberg
1979, 1980). However, all have occasionally been observed in other habitats as well: C.
glauca on peat in coastal heaths, C. humilis among mosses between stones in a stone fence,
and C. subrangiformis in a shell bed.

Arctic tundra

Among the threatened macrolichens, three species show a mainly arctic or oroarctic world
distribution: Asahinea chrysantha, Bryoria nitidula, and Cetraria andrejevii. Asahinea
chrysantha and C. andrejevii have a wide amphi-Beringian, and B. nitidula a circumpolar
distribution. The three species are in Fennoscandia almost restricted to the Varangerfjord area
in eastern Finnmark, although A. chrysantha is also known from one locality in
Porsangerfjord, Finnmark, and B. nitidula from a few coastal localities in Angermanland,
Sweden and from Kuopio in Finland. These species have small populations in open landscapes
with scattered birch stands. They occur within a few kilometers from the sea, up to 100 m
altitude.

MAIN THREATS

In the following, threats recorded and/or assumed during field work (Tab. 1) are combined
with experience gained during the project and with available species-specific knowledge of
ecological requirements from the literature in order to classify the red list species according
to main threat.

The most important threat seems to be changes in land use, through modern forestry
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practices and of traditional agricultural landscapes. Air pollution, trampling, random extinction,
and collecting also appears to be important to many species.

Forestry

Forests were found to be the most important habitat for threatened cryptogams and
invertebrates in Sweden (A. Berg et al. 1994) and Finland (Kuusinen et al. 1995), and forestry
was the most frequently recorded threat also in the present study (Tab. 1). Threatened forest
macrolichens in Norway are mainly epiphytic species that have all or a major part of their
populations in forests. Some species have important saxicolous populations, but are restricted
to more or less shaded habitats, mainly within a forest environment. Five species, Bryoria
smithii, Pseudocyphellaria intricata, Pseudocyphellaria norvegica, Sphaerophorus
melanocarpus, and Sticta canariensis are with few exceptions restricted to shaded, mossy
rocks, mainly in forests.

Clearcutting means cutting every tree on the site and removing those considered to be
merchantable. Any form of timber removal that does not leave a fully functioning forest after
logging is completed, may be denoted clearcutting (Hammond 1993). The removal of the trees
makes clearcutting a process very different from any natural disturbance where trees may be
killed, but are left on the site. Even in the case of wildfires, locally stands of trees usually
remain alive, creating a mosaic of different conditions leading to a rapid redevelopment of
compositionally, structurally, and functionally complex ecosystems (Hammond 1993).
According to Goward (1994), in a study from British Columbia, Canada, progressive
clearcutting will in the long term have a devastating effect on old-growth depending epiphytic
macrolichens.

Several of the threatened species may be characterized as old-growth forest species, e.g.
Erioderma pedicellatum, Evernia divaricata, Pannaria ahlneri, Pseudocyphellaria crocata,
Ramalina thrausta, and Usnea longissima. The optimal habitats for these species are probably
within old forest stands with a high degree of structural stability and a humid climate. Others
may have high requirements to their habitats, but are not necessarily occurring in old-growth
forests. Collema curtisporum, Pannaria ignobilis, and Pannaria sampaiana are species of the
latter category which often occur in late succession stages of aspen stands within coniferous
forests, and are thus dependent on a stable access of suitable habitats within reachable
distances when the conifers are taking over the dominance. In southwestern Sweden, where
Degelia plumbea grows on old aspen trees within spruce forests at 50% of its localities, the
future of the species is in a large degree dependent on a constant development of new suitable
habitats (Hultengren & Nordén 1996). Other examples of threatened forest species occurring
in more or less ephemeral habitats, may be Bryoria smithii, Cetrelia olivetorum, Hypotrachyna
laevigata, Hypotrachyna sinuosa, Menegazzia terebrata, Parmotrema crinitum,
Pseudocyphellaria intricata, Pseudocyphellaria norvegica, and Sphaerophorus melanocarpus.
However, it must be stressed that the knowledge about the demands for stability and the
ability of dispersal within and between suitable habitats is extremely scarce and based mainly
on casual observations.

Old-growth forests are sometimes said to have a long ecological continuity. Such forests
have not been exposed to large scale disturbances such as clearings or fires during the last
hundreds of years (Rose 1976, 1992, Esseen et al. 1981, Karstrom 1992a, Selva 1994).
Ecological continuity is, however, relative. The concept does not imply that major disturbances
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have never occurred in the localities. Some Swedish swamp forests that were considered to
be fire-free refugia based on a rich biodiversity, have been subjected to cultivation or fires
300-500 years ago (Bradshaw & Hannon 1992, Segerstrém et al. 1994, Hornberg et al. 1995).
It is therefore also important to be aware of the requirements of the species on a landscape
scale, and that continuity of suitable habitats within a certain distance may be of similar or
even greater importance than the continuity within small, isolated localities where small scale
dynamics or edge effects may reduce or even destroy the lichen habitat. Most endangered
forest lichens are known from a few localities and are thus in danger of random extinction.
Two such species, Parmeliella testacea and Sticta canariensis, are currently at risk because
of development or Picea plantations in the known localities. The known populations of
Erioderma pedicellatum are so small that a random extinction is predictable in the near future.
However, 300 years is a long period compared to current rotational periods in forestry, which
normally are 60—100 years, and old-growth forests are probably nowadays more fragmented
and scattered than ever before due to clearcutting.

The forest age — lichen diversity relationships are well demonstrated in Europe. In
Britain, Rose (1976) showed that deciduous woodlands known to have been undisturbed for
many hundreds of years usually contain between 120 and 150 lichen species per km?, whereas
forests disturbed less than 200 years ago tend to contain fewer than 50 lichen species per km®.
These differences prompted Rose (1976) to devise a *Revised Index of Ecological Continuity’,
in which lichens are used as indicators of the degree of environmental continuity present in
a given forest stand. A more recent index, the "New Index of Ecological Continuity’, is said
to work well in western Norway (Rose 1992).

Landuse changes

Several species are dependent upon a relatively open landscape that is maintained by grazing
of domestic animals and/or by pollarding of trees: Collema coccophorum, Collema fragrans,
Collema leptaleum, Glypholecia scabra, Heterodermia speciosa, Leptogium burgessii,
Leptogium cochleatum, Leptogium hibernicum, Melanelia tominii, Neofuscelia verruculifera,
Physcia magnussonii, Physconia detersa, and Punctelia stictica. Such lichens are threatened
both by intensified and by abandoned agriculture, as well as by Picea plantation since they
are intolerant of deep shade.

Collema fragrans, C. leptaleum, Leptogium cochleatum, and Leptogium hibernicum are
endangered, western species of the *Lobarion’ assemblage. They are restricted to trunks of
broadleaved deciduous trees that were normally pollarded for use as fodder, often within
forest-like woodlands or wooded grasslands. These species have ecological requirements
similar to old-growth forest species, as they are exclusively growing on old and rough trees.
The vulnerable Leptogium burgessii may also be a member of this group, but this species also
has saxicolous populations within natural or semi-natural forests.

Extensive deforestation may temporarily have affected most natural forests along the
western coast, and grazed woodlands may have been important for the survival of species with
demands for old trees in periods with a large human exploitation. Rocks and boulders have
probably always been frequent in open situations in the steep and rocky western parts of
Norway, thus explaining why few saxicolous species of the cultural landscape in this area are
on the red list.

Inland, eastern species of this group are mainly saxicolous (Glypholecia scabra,
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Heterodermia speciosa, Melanelia tominii, Neofuscelia verruculifera, Physcia magnussonii,
Physconia detersa, and Punctelia stictica) or terricolous (Collema coccophorum), and
restricted to continental valleys, with a center in northern Oppland. In this area, the more
widely distributed species Cetrelia olivetorum and Menegazzia terebrata belong to the cultural
landscape. In contrast to the western species of the group, these species usually occur in
natural, possibly primary habitats. Most of the open habitat species (e.g. Glypholecia scabra,
Melanelia tominii, Neofuscelia verruculifera, and Punctelia stictica) seem to have relatively
stable populations within old, traditional meadows, grazing land and churchyards.
Heterodermia speciosa, Cetrelia olivetorum, and Menegazzia terebrata often grow on boulders
and rock walls in moderate shade within weakly grazed boreal deciduous woodlands. These
species have probably declined as a result of overgrowth of vegetation, Picea plantations and
logging in the localities.

Air pollution

Many common lichens are highly susceptible to changes in their chemical environment, and
respond negatively to several air pollutants. This has been demonstrated in Norway through
mapping studies around cities like Oslo (Haugsja 1930, remapped by @iseth & Aarvik 1980),
Porsgrunn/Brevik (Gurholt 1968), Kristiansand (Egerhei 1978), Drammen (Bruteig 1987),
Mosjeen (Dyen 1994), and in the northeast (Ser-Varanger) close to the Russian Nikel smelters
(Aamlid 1992). During the 1930’s Populus tremula trunks in boreal forests between Drammen
and Tyrifjorden were dominated by a rich lichen flora with several eutrophic species of the
Physciaceae (the late Eilif Dahl, pers. comm.). Nowadays most trunks have a poor lichen flora
with a dominance of acidophytic species like Hypogymnia physodes, Parmeliopsis ambigua
and P. hyperopta. In lowland Britain, Parmeliopsis ambigua and some other oligotrophic
lichens are now spreading even in polluted areas (Hawksworth et al. 1974, Seaward 1989),
while the eutrophic species are on heavy decline (Rose 1992).

Lichens inhabiting the bark of broad-leaved deciduous trees (’Lobarion’ species) are
sensitive to SO, (Hawksworth & Rose 1970, Hawksworth et al. 1973, Seaward & Hitch 1982,
Rose 1988) and threatened by air pollution (Hallingbiack & Olsson 1987, Ekman 1989).
Sulphur dioxide can be dissolved in water and deposited in precipitation as acid rain
(Hawksworth 1990). These species are restricted to bark with a relatively high pH (5.0-6.0)
that is not strongly buffered (Gauslaa 1985, Rose 1988), and therefore likely to be negatively
affected by acid rain (Gilbert 1986, Looney & James 1988, Farmer et al. 1991a, 1991b,1992,
Gauslaa 1995). The chemical environment of bark exposed to acid rain is a product of
airborne, mainly acidic depositions, and minerals taken up through the roots of the tree.
Airborne depositions operate mainly on a scale measured in kilometers or more, with less
variation within an intact forest. Minerals in bedrock and soil deposits operate on scales of 10
m or more, causing a mosaic of ground vegetation types (@kland 1991). In areas influenced
by acid rain, *Lobarion’ species are nowadays often restricted to sites with a calcium-rich soil
(Gauslaa 1985, 1995, Farmer et al. 1991b, Bates 1992). Patches of bark are modified
chemically by a spatial variation in bark topography and decomposition rate that operates on
a scale measured in centimeters or less. Many "Lobarion’ species survive best around nutrient
streaks developing below old and large wounds that have a higher pH than the rest of the
trunk, especially under the impact of acid rain (Gauslaa 1995). The following ’Lobarion’
species are included in the red list: Collema curtisporum, Degelia atlantica, Erioderma
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pedicellatum, Leptogium burgessii, L. cochleatum, L. hibernicum, Lobaria hallii, Pannaria
ahineri, P. confusa, P. ignobilis, P. sampaiana, Parmeliella testacea, Pseudocyphellaria
crocata, P. intricata, P. norvegica, Staurolemma omphalarioides, and Sticta canariensis. All
these species have a cyanobacterial photobiont. Acid rain has been found be detrimental to
such species through effects on their nitrogen fixation (Fritz-Sheridan 1985, Gilbert 1986).

Although the direct documentation from Norway of adverse effects of air pollution on
individual species on the red list is sparse, one record of observation during 160 years may
illustrate the main course of development: At a site near the southern tip of Norway, several
"Lobarion’ species occurred ubiquitously early in the 19th century (M.N. Blytt 1829),
suggesting that the normal bark pH of Quercus before the industrial revolution was higher
than 5.0, which is the preferred pH for these species (Gauslaa 1985). After decades with
deposition of acidifying components, the normal pH range of Quercus bark is now well below
5.0 (Du Rietz 1945, Barkman 1958b, Egerhei 1978, Pedersen 1980). Species of the *Lobarion’
assemblage still grow in Quercus forests at this locality, but they are rare, and restricted to
sites with a rich soil (Gauslaa 1985).

Further support for effects of acid precipitation on Lobaria pulmonaria and associated
species comes from Swedish and Finnish studies. In 1930’s L. pulmonaria was present on
spruce twigs in Fiby forest near Uppsala in Sweden (Sernander 1936), but is now absent from
this substrate despite the forest has been left unmanaged for sixty years. Lobaria pulmonaria
is regarded as drastically declining in Finland due to ’chemical disturbances’ and forestry
(Rassi & Viisidnen 1987); it was treated as ’in need of monitoring’ by Rassi & Viisinen
(1987), but excluded from the red list by Rassi et al. (1992). In the most humid parts of
Trendelag, Lobaria pulmonaria and associated species can still be found on Picea twigs. Most
likely, this is because Trendelag is better protected against pollution than other areas with
natural spruce forests in Norway (Hesthagen et al. 1994, Frogner et al. 1994).

Other species that may be threatened by air pollution include Usnea longissima (Esseen
et al. 1981, Olsen & Gauslaa 1991), U. florida (Clerc 1984), as well as species of the so-
called "Usneion’ community (Hawksworth et al. 1973, James et al. 1977), characteristic of
more or less closed forests, primarily dominated by Picea abies.

While air pollution is detrimental to most lichens, a few rare and southern species on
the red list (Hyperphyscia adglutinata, Melanelia elegantula, M. laciniatula, and Physconia
grisea), with preference for isolated trees in man-made habitats, seem to be favoured by
slightly elevated levels of SO, (Hawksworth & Rose 1970, Purvis & James 1992c). The reason
for this may be indirect, through reduced competition from more sensitive species.
Hypotrachyna laevigata, a forest species of acid bark, but sensitive of SO,, may benefit from
acidification of the substrate (Day 1985).

Construction and land development

Construction and land development is a threat to many localities, especially those near cities,
roads, rivers and lakes susceptible to hydroelectric development, quarries, etc. Leptogium
britannicum is extinct in Norway due to construction of a ferry quay. Construction or
development is also frequently recorded for Cetrelia olivetorum, Collema multipartitum,
Degelia atlantica, Evernia divaricata, Glypholecia scabra, Heterodermia speciosa, Pannaria
ahlneri, Parmotrema crinitum, Physcia semipinnata, Pseudocyphellaria crocata, P. norvegica,
Ramalina dilacerata, R. obtusata, R. thrausta, Stereocaulon delisei, and Sticta canariensis.
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Trampling

Three species, which are mainly restricted to sand-dunes, are likely to suffer from disturbance
and hence threatened by excess trampling: Cladonia glauca, Cladonia humilis, Cladonia
subrangiformis. The sand-dunes are frequently used for recreation.

Random extinction and natural processes

The following lichens are southern species on eutrophiated bark of isolated trees in towns or
agricultural land: Hyperphyscia adglutinata, Melanelia elegantula, Melanelia laciniatula,
Physcia semipinnata, Physconia grisea, Punctelia subrudecta, and Ramalina canariensis. They
are threatened in Norway mainly because of few and small populations. They occur in central
and southern Europe, and decline of southern species at their northern distribution limits is,
according to Hawksworth et al. (1974), more likely to be attributed to man-made factors than
to climatic variations.

Erioderma pedicellatum is known from only one locality (a single thallus), and is
strongly threatened by random extinction.

Saxicolous or terricolous species known from very few localities are: Asahinea
chrysantha, Bryoria nitidula, Cetraria andrejevii, Cladonia alpina, Cladonia fragilissima,
Cladonia imbricarica, Cladonia polycarpoides, Collema crispum, Collema multipartitum,
Leptogium britannicum, Peltigera retifoveata, Peltula euploca, and Stereocaulon delisei. Some
of these may potentially be threatened by timber plantation or overgrowth by vascular plants
as they are more or less restricted to open habitats. Several of the terricolous species are
possibly also threatened by trampling. Many Cladonia species seem to occur early in
secondary successions (Gimingham 1951, 1964, Robinson 1959, Maikawa & Kershaw 1976,
Ahti 1977a, 1982, Foster 1985), and as such they are expected to have a relatively rapid life
cycle and efficient dispersal mechanisms. If so, lack of disturbance of some specific kinds
could be a threat.

Two species threatened by the Dutch elm disease are Collema fragrans and Punctelia
subrudecta, since their most important substrate in Norway is Ulmus glabra. Several lichens
have been reported to be threatened by the elm disease in the British Isles (Watson et al.
1988). The death of mature elms due to the Dutch elm disease has lead to a great reduction
of species of the ’Lobarion’ assemblage in the British Isles (Rose 1992). Threatened
macrolichens on Ulmus glabra in Norway are restricted to southwestern and western Norway,
while the Dutch elm disease affects southeastern Norway.

Browsing by wild cervids affects the lichen flora indirectly by reducing substrate
availability through their influence on regeneration of trees. During the last decades,
populations of most cervids have been managed in a way that has favoured expansion in
existing as well as new areas. In many areas the regeneration of tree species like Pinus
sylvestris, Sorbus aucuparia, Salix caprea, Populus tremula and Quercus spp. has virtually
been eliminated. Large trees are mainly unaffected and can support viable populations of
epiphytic lichens for several decades, but unless some actions are taken to reduce populations
of especially the elk (4lces alces) within the next few decades, drastic changes in lichen flora
are likely to take place locally. Species that may be affected, are the *Lobarion’ species, and
species like Letharia vulpina, Pannaria ignobilis, and Pseudocyphellaria crocata. This threat
is probably more important than previously assumed, and even affects protected forests.
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Grazing of lichens by reindeers may reduce lichen biomass considerably, and is possibly a
threat for Bryoria nitidula.

Collecting

Some species were heavily collected by lichenologists preparing large exsiccatae in the
beginning of this century. Threatened species that were severely decimated or possibly locally
exterminated include: Parmotrema arnoldii, P. crinitum, Pseudocyphellaria crocata, P.
intricata, and P. norvegica. Lichen collecting may still seriously affect rare species with small
populations (Hultengren et al. 1993, Arvidsson & Thor 1995). Collecting of threatened lichens
for purposes other than documentation of new localities should be avoided, and even then with
great care. Lichenologists have generally become more aware of the negative consequences
of collecting, and reduced their collection to a minimum needed for documentation. The risk
for overcollecting is, however, still present, particularly for species for which the only
European localities are found in Norway.

One threatened lichen, Letharia vulpina, is sometimes collected for decoration purposes
because of an attractive colour.

RECOMMENDATIONS FOR MANAGEMENT

Most threatened lichens in Norway are forest species, often occurring in productive vegetation
types. Most localities with threatened species are not currently protected. Existing protection
plans for forests have mainly emphasized forest structure and/or presence of interesting
vascular plants, whereas lichens, which often seem dependent of old-growth forest or qualities
developing in natural successions, have rarely been considered. Several red listed lichens occur
in nature reserves, but often with small and marginal populations. The existing network of
nature reserves is therefore highly insufficient for threatened lichen species as well as other
old-growth forest species. The present study suggests protection of larger areas of (1) boreal
old-growth in central Norway, (2) deciduous forests and woodlands along the southwestern
coast, and (3) productive boreal spruce forests in eastern Norway. The number of species with
populations of international importance and the total number of threatened species are large
in these habitats. Lists of localities proposed for protection are given in Appendices 2 and 3.

Forests with threatened lichens should not be subjected to managements methods as
clearcutting and hard selective felling. Even though many threatened species grow in forests
that were previously subjected to selective felling, we neither know how much they tolerate
of such moderate impact, nor how fragmentation and isolation of forest populations affect
survival. The population biology, habitat ecology, and regeneration characteristics of forest
lichens that are likely to be susceptible to large scale disturbances, are in strong need of
thorough studies.

Buffer zones around sites with threatened lichens are required, especially in forests.
Erioderma pedicellatum was protected at its richest Scandinavian locality, in Varmland in
Sweden. However, since surrounding stands were clearcut, the whole population within the
protected, intact stand died. Esseen (1994) showed that isolated Picea forest fragments up to
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at least 1 ha in size may entirely become edge habitats shortly after logging. Edge effects on
ground vegetation were recorded at distances up to 40 m from the edge in deciduous forests
in eastern U.S.A., and could persist for at least 55 years (Matlack 1994). The forest edge is
a transition zone from an opening, with large climatic fluctuations, to the relatively stable
environment of the undisturbed forest (Stoutjesdijk & Barkman 1992). This transition
encompasses gradients of light intensity (Wales 1967) and relative humidity (Chen et al.
1990). Since lichens generally are more sensitive than vascular plants, caution should be taken
also with management of neighbouring stands. Since many interesting lichen localities are
small, protection will often require buffer zones that are larger than the areas of the lichens
stand.

Threatened species occurring in the traditional agricultural landscape differ from forest
species in their dependence upon management. The species of the old, agricultural landscape
in continental valleys are probably relatively simple to maintain, as they mainly are saxicolous
and dependent only on removal of vegetation around boulders and rocks by grazing. More
difficult to maintain are the western, corticolous species that are restricted to old, previously
pollarded deciduous trees. In most localities, pollarding ceased several decades ago, causing
the pollards to gradually developed a more normal canopy. Abandonment also of grazing
results in a closed forest-like environment. During this secondary succession, lichen species
are likely to experience slow population reductions that end in local extinction. However, there
is also a risk of extinction associated with resumed pollarding, as the lichens may not tolerate
a sudden and drastic increase in radiation. Resumption of lopping in stands with threatened
species should therefore be carefully and gradually practised over several years. An alternative
strategy could be to produce new wooded grasslands of regularly pollarded trees in nearby
localities as vacant niches for the threatened lichens.

Efforts should be made to reduce or eliminate local sources of airborne acid depositions,
and reduce levels of long-distance airborne pollutants. Despite recent reductions in sulphur
deposition, acidification still seems to intensify (Hesthagen et al. 1994).

Successful experiments (Hawksworth 1971, Gilbert 1977, 1991, Esseen & Ericson 1982,
Hallingbick 1990) show that transplantation may be a valuable tool for nature conservation,
as discussed by Hallingbick (1990). A primary goal of biological conservation is to preserve
the natural diversity of organisms in an environment where natural processes are working
(Soulé 1986, Esseen et al. 1992). Transplantation for conservation purpose should therefore
only be applied when other actions seem insufficient, for instance, in the case of long distance
air pollution.

NORWEGIAN MACROLICHENS IN AN INTERNATIONAL PERSPECTIVE

Norway still has large populations of several species that are regarded as threatened or extinct
in neighbouring countries and in continental Europe, and thus has a large responsibility for
conservation of a number of species. Norway has important or major parts of the total
populations of the species listed in Tab. 2. Three categories of responsibility species may be
defined as: (1) World responsibility species (WR) — species that are absent from or are
regarded as EX, E, or V in all parts of its extra-Norwegian range, and are regarded as less
threatened in Norway than in any other country with available red list; (2) European responsi-
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Tab. 2. Comparison of the Norwegian, Swedish, Finnish and EU red lists. Responsibility
species are marked WR (World), ER (European), and FR (Fennoscandian). Presence is
indicated by a +, absence from the red list by a —.

Species Norway Sweden Finland EU Respons.

FR'
FR

Asahinea chrysantha
Brodoa atrofusca
Bryocaulon divergens
Bryoria americana
Bryoria bicolor
Bryoria fremontii
Bryoria furcellata
Bryoria glabra
Bryoria implexa
Bryoria lanestris
Bryoria nadvornikiana
Bryoria nitidula
Bryoria smithii
Bryoria tenuis

Bryoria tortuosa
Cavernularia hultenii
Cetraria andrejevii
Cetraria delisei
Cetraria odontella
Cetraria sepincola
Cetrelia olivetorum
Cladonia alpina
Cladonia cyanipes
Cladonia foliacea
Cladonia fragilissima
Cladonia glauca
Cladonia humilis
Cladonia imbricarica
Cladonia luteoalba
Cladonia maxima
Cladonia norvegica
Cladonia parasitica
Cladonia polycarpoides
Cladonia polydactyla
Cladonia subcervicornis
Cladonia subfurcata
Cladonia subrangiformis
Cladonia umbricola
Collema bachmanianum
Collema ceraniscum
Collema coccophorum
Collema crispum
Collema curtisporum
Collema fasciculare
Collema fragrans
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Tab. 2 (cont.).

Species Norway Sweden Finland EU Respons.
Collema furfuraceum + v + +

Collema glebulentum + + K E

Collema leptaleum E - - - ER
Collema multipartitum R + A" +

Collema nigrescens + V+ E +

Collema occultatum + V+ + +

Collema parvum + + \% +

Collema subflaccidum + v - + FR
Collema subnigrescens + V+ v -

Collema tenax + + R +

Degelia atlantica V+ - - \" FR
Degelia plumbea + \Y - 9 FR
Erioderma pedicellatum E EX - - ER
Evernia divaricata v v V+ +

Evernia mesomorpha + \" + +
Flavoparmelia caperata + E EX + FR
Glypholecia scabra R - - + FR
Heterodermia speciosa v E E + FR
Hyperphyscia adglutinata R E - + FR
Hypogymnia austerodes + V+ R R
Hypogymnia bitteri + v+ + +
Hypotrachyna afrorevoluta s - - + FR
Hypotrachyna laevigata R - - + FR
Hypotrachyna revoluta + E - + FR
Hypotrachyna sinuosa E - - \"% FR
Leptogium britannicum EX - - +

Leptogium burgessii v - - v FR
Leptogium cochleatum E - - v FR'
Leptogium corniculatum + E - + FR
Leptogium cyanescens + \' V+ +

Leptogium gelatinosum + A% + +

Leptogium hibernicum E - - \Y FR
Leptogium magnussonii K \Y% - i
Leprocaulon subalbicans 12 12 - -

Letharia vulpina V+ V+ EX +

Lichina pygmaea + - - + FR
Lobaria amplissima + E - Vit E ER
Lobaria hallii v E - - ER
Lobaria scrobiculata + + V+ EtoR

Lobaria virens + \Y% EtoR ER
Melanelia elegantula K v - +

Melanelia laciniatula R \Y - + FR
Melanelia tominii R + - +

Melanelia sorediosa + + + R
Menegazzia terebrata V+ R A% +
Neofuscelia verruculifera R + E +

Nephroma arcticum + + + E
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Tab. 2 (cont.).

Species Norway Sweden Finland EU Respons.
Nephroma bellum + + + E

Nephroma laevigatum + V+ \Y +
Normandina pulchella + V+ +

Pannaria ahlneri E E - - ER"
Pannaria confusa E \Y E "

Pannaria conoplea + \Y4 - 15 FR
Pannaria hookeri + + + R

Pannaria ignobilis V+ - - + FR
Pannaria mediterranea + V+ EX +

Pannaria praetermissa + + + R

Pannaria rubiginosa + E - 16 FR
Pannaria sampaiana V+ EX - v ER
Parmeliella parvula + E - \'% ER
Parmeliella testacea E - - VitoR FR
Parmelina pastillifera + - \" + FR
Parmelina tiliacea + V+ R +
Parmeliopsis esorediata A - - - WR
Parmotrema arnoldii E - - E FR
Parmotrema chinense + - - + FR
Parmotrema crinitum E - - + FR
Peltigera britannica + - - R? FR
Peltigera elisabethae + + R +

Peltigera frippii + - 7 - FR
Peltigera kristinsonii + + 18 R

Peltigera retifoveata E 19 v -

Peltigera venosa + + + »

Peltula euploca R A\ - + FR
Phaeophyscia constipata + R R +
Phaeophyscia endophoenicea + V+ - +
Phaeophyscia kairamoi + + \Y% \Y%

Physcia dimidiata + - - + FR
Physcia magnussonii R R - +

Physcia phaea + R E +

Physcia semipinnata R \Y% E + FR
Physconia detersa K + + +

Physconia grisea R + - +

Pilophorus cereolus + + + v

Pilophorus robustus + R A\ -

Pilophorus strumaticus + EX -~ v FR
Platismatia norvegica + \" A" R FR
Pseudocyphellaria crocata A% - - VtoR FR
Pseudocyphellaria intricata \Y - - \" FR
Pseudocyphellaria norvegica A% - E ER
Punctelia stictica R - - + FR
Punctelia subrudecta R EX - + FR
Ramalina calicaris s \' K +

Ramalina canariensis I -H - + FR
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Tab. 2 (cont.).

Species Norway Sweden Finland EU Respons.

Ramalina capitata

Ramalina dilacerata
Ramalina elegans

Ramalina obtusata
Ramalina sinensis

Ramalina thrausta

Siphula ceratites

Solorina octospora
Sphaerophorus melanocarpus
Staurolemma omphalarioides E - -
Sterocaulon arenarium
Stereocaulon coniophyllum
Stereocaulon delisei
Stereocaulon glareosum
Stereocaulon incrustatum
Stereocaulon paschale
Stereocaulon spathuliferum
Stereocaulon symphycheilum
Sticta canariensis

Sticta fuliginosa

Sticta limbata

Sticta sylvatica

Tholurna dissimilis
Umbilicaria aprina
Umbilicaria arctica
Umbilicaria dendrophora
Umbilicaria havaasii

Usnea barbata

Usnea chaetophora

Usnea diplotypus

Usnea florida

Usnea fragilescens agg.”
Usnea glabrata

Usnea longissima
Xanthoparmelia protomatrae
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' The species has European populations outside Fennoscandia and the EU.

? One (unknown) locality, according to Santesson (1993); not included in the Swedish red list.
? One locality in Sweden (Brodo 1992); not included in the Swedish red list.

* Treated as Bryoria vrangiana.

* Possibly a rare species, but not treated because of uncertain taxonomic status, or otherwise poorly known.
¢ Norway has, undoubtedly, the largest populations in Fennoscandia.

7 Reported from a single locality by Alstrup (1991); not included in the Swedish red list.

8 EX in the EU red list, later reported from Italy by Nimis (1993).

° Ex in the NW; elsewhere V to out of danger.

! E in the Mediterranean area.

1 See the treatment of the species.
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Tab. 2 (cont.)

" Santesson (1993), by reference to a draft version of Hafellner (1993), indicated occurrence of this mainly North
American species in Hordaland and Oppland and possibly in Sweden. Hafellner (1993), however, did not
mention the species.

" There are only four localities in Sweden (Aronsson et al. 1995); the Norwegian population is larger.

'* Reported from one locality in Austria by Jergensen (1991); not included in the EU red list.

' EX in the NW and in the Mediterranean area; elsewhere R to out of danger.

'* E to out of danger.

17 The species is recently known from Koillismaa and Inari Lappland, Finland (Vitikainen 1994), and is not treated
in the Finnish red list.

8 Known from a few localities in Enontekié and Inari Lapland in northern Finland (Vitikainen 1985); not included
in the Finnish red list.

' Known from a single collection from 1861 (Vitikainen 1985); not included in the Swedish red list.

2 EX to out of danger

2 E in the Mediterranean, V elsewhere.

2 Norway has probably the largest populations of the species in Europe.

3V to E in the continental Europe, out of danger in Macaronesia.

2 Known from two localities in Torne Lappmark, Sweden (Hestmark 1993), not treated in the Swedish red list.

¥ Comprising the species Usnea cornuta, U. flammea, and U. fragilescens.

% "EX (or E?).

bility species (ER) — species that are absent from or regarded as EX, E, or V in Sweden,
Finland, and the EU, and are regarded as less threatened in Norway than in any of the three
other areas; and (3) Fennoscandian responsibility species (FR) — species that are absent from
or regarded as EX, E, or V in Sweden and Finland, and are regarded as less threatened in
Norway than in both the other countries.

For Bryoria smithii, Cetrelia olivetorum, Pannaria ahlneri, and Ramalina thrausta, these
criteria are not entirely fulfilled. Norway has, however, the largest population of these species
in Europe (see footnotes to Tab. 2).

Lack of red lists or details of status for many species in most countries of the world
makes it difficult to use the category WR. Only the endemic Parmeliopsis esorediata is inclu-
ded in this category in this study. It is possible that Pannaria ahineri, Pannaria sampaiana,
Parmeliella parvula, and Pseudocyphellaria norvegica should also be included, but the status
of extra-European populations of these species is unknown.

Norway has European responsibility for 18 species, and Fennoscandian responsibility
for 55 species of macrolichens. Of special interest is the large Norwegian population of Usnea
longissima, undoubtedly the largest one in Europe. The species has at least 170 extant
localities in Norway (Tab. 1). All over Europe, species of the 'Lobarion’ assemblage are
threatened by air pollution and forestry. Several of these species are declining also in Norway,
but large and vital populations still exist. Norway has a special responsibility for these, even
if they have not yet entered the red list.

There is an important group of species having their main occurrences in the humid
forests of central Norway, some with a few populations in Sweden. This group comprises
Bryoria americana, B. glabra, Cavernularia hultenii, Lobaria hallii, Pannaria ahlneri,
Parmeliella parvula, Pseudocyphellaria crocata, Ramalina thrausta, and Staurolemma
omphalarioides. A majority of these species are European responsibility species, several are
seriously threatened in Norway and Sweden. Some of these species have their nearest
occurrences in North America.
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THE SPECIES

Asahinea chrysantha (Tuck.) W.L. Culb. & C.F. Culb.

IUCN categories. Norway: R, Sweden —, Finland —, EU -.
Fennoscandian responsibility species.

Norwegian distribution. The species is known from two separate areas in Finnmark,
one in Nesseby (Hakulinen & Ulvinen 1966) and one in Porsanger (Elven 1979). The sites are
in the northern boreal region. Altitude: From about sea-level to 100 m. County: Fi.

World distribution. According to Hakulinen & Ulvinen (1966) and Randlane & Saag
(1989) the species has a wide amphi-Beringian distribution. It is rare in Eurasia west of Ural
and not known from Svalbard or Iceland. In North America it is common in the Bering Strait
region, but rare elsewhere; it is not known from Greenland. Its southernmost sites includes the
high mountains of Japan (Honshu). A map is provided by Hakulinen & Ulvinen (1966). The
species occurs in northern boreal and arctic regions.

In Fennoscandia Asahinea chrysantha is only known from Norway and has a strongly
northeastern distribution. The nearest sites outside Norway are on the Kola peninsula and on
Novaya Zemlya.

Ecology. Results. The species occurred on sloping, mainly north-facing rock and, more
rarely, on horizontal rock and on pebbles. The bedrock was hard (gneissic). It grew on naked
rock, over other saxicolous lichens (crustose as well as fruticose and foliose ones) or mosses
or on rock with thin soil cover. In both areas it occurred on maritime rocks close to sea-level.
However, in Nesseby (/) it was most abundant in an open Betula forests, from a few hundred
meters to one Kilometer from the seashore. Close associates were Alectoria nigricans,
Arctoparmelia centrifuga, Cetraria cucullata, C. hepatizon, Hypogymnia physodes,
Ochrolechia frigida, and Thamnolia vermicularis. In Porsanger (4), A. chrysantha grew near
Siphula ceratites on more or less horizontal rock, but the latter was confined to depressions,
a microhabitat where 4. chrysantha was not observed. One specimen occurred on pebbles on
the roadside bank of a newly constructed gravel road.

Discussion. Asahinea chrysantha appears to be a species of dry, acidic rock in exposed
situations, intolerant of a thick snow cover. It can tolerate a maritime environment. It is
apparently a strong competitor, overgrowing other lichens and mosses, and able to rapidly
colonize newly available rock surfaces by windblown thallus fragments.

Threats. Results. Assumed threats were trampling (1) and collecting (2).

Discussion. Due to its small size, random extinction is a threat to the population in
Porsanger (4). In Nesseby, a main road (E6) cuts through one of the localities (/), but so far
this does not seem to have harmed the population seriously. There is a road-side rest area at
this site, and trampling by man may cause some damage to the population.

Status in Norway. Three populations were investigated. In Porsanger (4) the population
is small (occurring within 30 x 10 m?), but the thalli were well-developed (up to 30 cm in
diameter; about 30 thalli were 1 dm or more in diameter). In Nesseby the species occurs rather
abundantly within an area extending c. 3 km from east to west. It is here regarded as three
distinct localities (I, 3, 1719), but these may be continuous. How far it extends southwards
from the Varangerfjord is not known. The species is obviously occurring very locally in
Finnmark, and has been sought for during this project in Lebesby, Tana, on the northeast coast
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of the Varanger Peninsula, and in the inner parts of the Varanger Peninsula. There are no
protected localities. Protection of the Nesseby locality was proposed by Elven & Johansen
(1983) because of a well-developed seashore vegetation.

Recommendations. The richest Nesseby population (3) should be protected; it also a
locality for Bryoria nitidula (47). Field work should be carried out to settle the limits
southward of the population and to establish whether it is continuous with localities / and
1719.

Notes. We have found no information about the status of the Russian populations. The
Norwegian populations may be the richest in Europe. If so, Norway has a European
responsibility for the species.

Localities.

o 1/ FINNMARK, NESSEBY, Karlebotn, S side of the Varanger Fjord, the base of Kvalnes promontory just E
of Reppenelven. Along the road from Varangerbotn to Kirkenes, NT 63 77, 2335 1Il, 1974.08.22 Krog
H. (O) - Inv.: RH, SR & ET, 1993.08.02: 2.

® 3 FINNMARK, NESSEBY, between Reppen and Karlebotn, NT 62 78, 2335 III, alt.: 50 m, 1986.07.23
Timdal E. 4646 (O); 1968.08.08 Dahl E. & Krog H. (O) — Inv.: TT, 1992.07.20: 4.

A 1719 FINNMARK, NESSEBY, Veines, 6 km E of Karlebotn, NT 645 778, alt.: 10 m, 1984.08.21 Sechting U.
5000 (C).

e ¢ FlNNMAl(U(), PORSANGER, Cas’kilnjar’ga, 9 km NE of Lakselv, MT 31 76, 2035 III, alt: 1 m,
1988.07.27 Haugan R. 1072 (O) — Inv.: TT, 1992.07.22: 3.

Bryoria nitidula (Th. Fr.) Brodo & D. Hawksw.

IUCN categories. Norway: R, Sweden: R, Finland: R, EU: EX.

Norwegian distribution (Fig. 9). The species is known from 8 localities in the
Varangerfjord area in Finnmark. All localities are situated within the northern boreal region.
Altitude: From about sea-level to 100 m. Counties: Fi.

World distribution. The species has a circumpolar distribution, occurring in North
America and Greenland (Brodo & Hawksworth 1977, Thomson 1984), northern Europe and
Siberia (Hawksworth 1972), and Japan (Jergensen 1975). In Europe, it is known from Iceland,
Norway, Sweden, Finland, and Russia (Hawksworth 1972, Santesson 1993, Rassi et al. 1992);
the two British specimens (Purvis 1992a) are now considered to have originated from outside
Britain (Purvis et al. 1993).

In Sweden it is known only from a few scattered localities in Angermanland (Moberg
& Thor 1993), and in Finland in Kuopio (Rassi et al. 1992).

Ecology. Results. There are only a few ecological data on the labels of the Norwegian
collections. The substrate (indicated in 3 localities) is mossy rock. Nothing is indicated about
rock type or habitat. One locality (47), a north-facing slope with several rock outcrops, is the
main locality for Asahinea chrysantha (3), see that species.

Discussion. According to Brodo & Hawksworth (1977), Bryoria nitidula is a species of
both dry and wet tundra, generally associated with rock (mostly non-calcareous). It is
characterized as extremely xerophilous and tolerant to low temperatures (Kershaw & Larson
1974). Based on the few data available, the Norwegian collections seem to fit into this pattern.

Threats. Results. None.

Discussion. In view of the sparse ecological data available, specific threats are difficult
to point out. Overgrazing by reindeer is a serious problem in parts of Finnmark, but whether
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Fig. 9. Bryoria nitidula. Distribution in Norway.

this affects B. nitidula is not known.

Status in Norway. The species was not given priority in the field work. Five collections
are from 1906 or older while the other three are from 1967 (2390) and 1986 (46, 47). None
of the localities were investigated, and the status of the species in Norway is therefore at
present uncertain. There are no protected localities.

Recommendations. The species should be sought for, especially at locality 47. If it is
still present at this site, this is a further support for protecting this locality (see Asahinea
chrysantha).

Notes. The localization of site 45 is uncertain, it is possibly Jacobselv in Ser-Varanger.
The rejected record (708) apparently represents the material on which Hawksworth (1972)
based a dot on the map in southern Norway; the material seems to belong in B. implexa sensu
Holien (1989).

Localities.

A 47 FINNMARK, NESSEBY, between Reppen and Karlebotn, NT 62 78, 2335 III, alt.: 50 m, 1986.07.23
Timdal E. 4648 (O).
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V709 FINNMARK, NESSEBY, Varanger, Mortensnes, [NT 75 81, 2335 I1], 1857.09.04 Fries T.M. (UPS).
¥ 707 FINNMARK, NESSEBY/VADS®@, Klubben, [NT 83-84,80-81, 2335 II}, 1857.08.15 Fries T.M. (UPS).
V¥V 43 FINNMARK, SOR-VARANGER, prope Fredheim Varangriae australis, [UC 90 31, 2434 I1], 1906.08.13
Havaas J.J. (O).
44 FINNMARK, SOR-VARANGER, nzr Elvenes, [UC 88 32, 2434 II], 1906.08.04 Havaas J.J. (O).
46 FINNMARK, SOR-VARANGER, hill E of the outlet of lake Gardsjeen, VC 17 34, 2535 III, alt.: 100 m,
1986.07.21 Timdal E. 4612 (O).
2390 FINNMARK, SOR-VARANGER, Neiden, Ferdesmyra, NT 871 361, 1967.07.17 Vorren K.-D. (TROM).
45 FINNMARK, VADS®, ad Jacobselv, [NT 88 80, 2335 II], Norman J.M. (O).
Rejected record.
708 SOR-TRONDELAG, OPPDAL, Nordre Knutshe, [NQ 34 10, 1519 IV], 1925.08.09 Du Rietz G.E. (UPS).

e >«

Bryoria smithii (Du Rietz) Brodo & D. Hawksw.

IUCN categories. Norway: V+, Sweden: E, Finland: E, EU: R.
Fennoscandian responsibility species.

Norwegian distribution (Fig. 10). The species is known from 33 localities along the
coast from Oslo to Sogn og Fjordane, with a center of localities along the southwestern coast.
The localities are within the nemoral to the middle boreal region and the lowland belt of the
coastal section. Altitude: From about sea-level to 520 m. Counties: Ak, VI, AA, VA, Ro, Ho,
SF.

World distribution. The distribution is centered in Asia, but extends through more humid
parts of Europe and to the Pacific Islands (Jergensen 1972a, Brodo & Hawksworth 1977,
Smith 1984). Bryoria smithii is considered to be an oceanic lichen (Schauer 1965). The
European distribution is mapped by Hawksworth (1972), based upon Schauer (1965; for the
mountains of central Europe) and Jergensen & Ryvarden (1970; for Scandinavia). Bryoria
smithii is an exceptionally rare species in the British Isles (Hawksworth 1972), probably
extinct from north Wales and Scotland (Purvis 1992a). It is also rare in central Europe
(Schauer 1965, Wirth 1987). In Scandinavia it is considered endangered in Sweden (Aronsson
et al. 1995) and Finland (known from 3—4 localities in the south; Kuusinen et al. 1993), and
is absent from Denmark (Alstrup & Sechting 1989).

Ecology. Results. The species was mainly collected on rock walls (21 records);
corticolous records are from Betula pubescens (2), Salix sp(p). (2), Juniperus communis (1),
Alnus glutinosa (1), and Sorbus aucuparia (1). The aspect, recorded in 11 localities, was
northern to eastern. It often occurred on steep, more or less vertical rocks or on boulders. The
localities were in forests or in open heaths near lakes or waterfalls. Most localities were in the
lowlands. The locality of highest altitude (2352, 520 m) was an old Picea forest with Usnea
longissima and Bryoria bicolor in southeastern Norway. Associated species along the coast
include Hypotrachyna laevigata, Parmelia omphalodes, P. saxatilis, Platismatia glauca, P.
norvegica, Sphaerophorus globosus, and Usnea fragilescens agg. Cetrelia olivetorum,
Flavoparmelia caperata and Parmotrema chinense occurred on neighbouring trees in one rock
wall locality.

Discussion. The ecology of Bryoria smithii resembles that of the more common B. bicolor
(Résdnen 1939, Degelius 1948, Schauer 1965, Jorgensen & Ryvarden 1970, Kuusinen et al.
1993). Outside Scandinavia it is mainly an epiphytic species both in England (Hawksworth
1972) and central Europe where it grows in microclimatically humid forests (Suza 1933), e.g.
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Fig. 10. Bryoria smithii. Distribution in Norway.

near waterfalls (Schauer 1965). In England the species is referred to 'Parmelion laevigatae’,
an alliance on very acid substrates, pH 3.75-4.6 (James et al. 1977).

Bryoria smithii is considered an indicator of long ecological continuity (Rose 1976,
Kuusinen et al. 1993). There is a switch in habitat from open land along the coast in western
Norway to old-growth spruce forests with a humid microclimate in southeastern Norway; this
is also known for, e.g., Platismatia norvegica (Ahlner 1948).

Threats. Results. Assumed threats were forestry (4), air pollution (1), closure of forest
D).

Discussion. Reduced radiation due to closing of forests or plantation of Picea abies,
threatens Bryoria smithii in the open habitats near the southwestern coast. Since the species
is often recorded near waterfalls, a change in waterflow is likely to affect the species. Air
pollution is a possible threat, although not so far documented for this lichen.



44 SOMMERFELTIA 23 (1996)

Status in Norway. Twelve old localities were visited, the species was found in 6,
assumed to be extinct in 1 and considered uncertain in 5. Two new localities were found
during search for other threatened species. All visited localities except one (2/74) had few
specimens, thus emphasizing the rarity of the species. Locality /754 is within a nature reserve.

Recommendations. No kind of forestry, including plantations, should be carried out in
localities with intact populations. Locality 2774 is the richest known locality and should be
protected; it is also a locality for other threatened species (see Appendix 3).

Localities.

V¥ 877 AUST-AGDER, BIRKENES, Vegusdal, Vagsdalen, omedelbart W om landsvégsbroen, [MK 53 96, 1512
1, [alt.: 160~200 m], 1937.07.05 Ahlner S. (S).
V¥ 1760 HORDALAND, ASK@Y, Askeskogen, paa sortor ved ’Dronningen’, [KN 89-90,09-10, 1115 I,]
1917.07.09 Lillefosse T. 122 (BG, O).
2179 HORDALAND, AUSTRHEIM, Fonnes, NE of Fonnesstraumen, 0.2 km E of the bridge, KN 812 466, 1116
IV, alt.: 20 m, 1976.06.10 Qvstedal D.O. (BG) — Inv.: TT & DO@, 1994.04.26: 2.
2180 HORDALAND, LINDAS, Seim, [KN 95-97,25-271, [alt.: 1-250 m], 1973.06.29 Qvstedal D.O. (BG).
2181 HORDALAND, RADQY, p4 fjeldet mellem Manger og Hallandsvand pa Radeen, (KN 848 303, 1116 III),
(alt.: 120130 m), 1909.08.15 Havaas J.J. (BG) — Inv.: DO & TT, 1994.04.26: 1.
761 OSLO, Bogstaddsen, [NM 92-93,49-50, 1814 I], 1859.07 Fries T.M. (UPS) — Inv.: RH: 0.
880 ROGALAND, BJERKREIM, Foreknuten, [LL 31-32,027-036, 1212 1], [alt.: 1-180 m], 1947.06.27 Ahlner
S. (S) — Inv.: J1J, 1993.10.24: —.
2090 ROGALAND, EIGERSUND, Mjglhusisen, LK 276 852, alt.: 170 m, 1980.09.19 Gauslaa Y. (NLH) - Inv.:
JI1J, 1993.10.05: 2.
2173 ROGALAND, EIGERSUND, ved byen Ekersund, [LK 24-25,82-84, 1211 I}, [alt.: 10 m], 1915.08.16
Havaas J.J. (BG).
1750 ROGALAND, FINNGY, Ombo, Bandasen, LL 32 76, alt.: 500 m, 1971.04.03 @sthagen H. 146 (O) — Inv.:
JIJ, 1993.10.02: —-.

4 ¢ IO e4q o
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A 1747 ROGALAND, GJESDAL, mountainside SE of Kammen, 1.5 km NW of Dirdal, [LL 35 26, 1212 I], [alt.:
3 m], 1987.06.25 Haugan R. 651 (O).

® /756 ROGALAND, GJESDAL, Frafjorddalen, Nesura (vid NV-idndan av Molaugsvatn), (LL 458 257), alt.: 25-30
m, 1947.07.06 Degelius G. (O) — Inv.: DO@, 1993.08.06: 1.

V 2178 ROGALAND, GJESDAL, Frafjord, ved Bradlandsfossen, (LL 48 25, 1312 IV), (alt.: 80—-100 m),
1971.06.15 Vevle O. (BG) — Inv.: JIJ, 1993.10.09: —.

® /754 ROGALAND, HIELMELAND, Prestdsen, Hjelmens NV-sida, (LL 392 693, 1213 II), alt.: 30—40 m,
1947.07.11 Degelius G. (O) — Inv.: DO@, 1993.10.06: 1.

V¥ 1746 ROGALAND, LUND, Steine i Heskestad, [LK 44 81, 1311 IV], [alt.: 150—200 m], 1968.06.09 Ryvarden
L. (O).

A 2089 ROGALAND, SANDNES, Trodal i Hele, LL 292 319, ait.: 210 m, 1979.06.09 Gauslaa Y. (NLH).

A 1748 ROGALAND, SOKNDAL, Gyland, LK 33 72, 1211 I, alt.: 120 m, 1988.05.25 Haugan R. 976 (O).

V 1751 ROGALAND, SOKNDAL, Grovgardene ved Gresfjellvann, {LK 41 84], [alt.: 176—250 m], 1967.07.17
Ryvarden L. (O) — Inv.: DO@, 1993.05.08: —.

V¥ 1753 ROGALAND, SOKNDAL, Barstad ved Barstadvann, [LK 40-42,758-765], [alt.: 134—160 m], 1967.06.24
Ryvarden L. (O).

V 1755 ROGALAND, SOKNDAL, ved Sokndal kirke, (LK 41 70, 1311 [V), [alt.: 1-20 m], 1951.06.12 Stermer
P. (O) — Inv.: J1J, 1993.11.06: —.

V¥ 1757 ROGALAND, SOKNDAL, Lauvas, [LK 42 68-69, 1311 [V], 1951.06.13 Stermer P. (O).

@® 2/74 ROGALAND, SOKNDAL, Regefjord, (LK 39 70), 1905.08.06 Havaas J.J. (BG) — Inv.: DO@, 1993.05.08:
4.

V¥ 2176 ROGALAND, SOKNDAL, Sogndalsstrand, [LK 41 68, 1311 IV}, [alt.: 25 m], 1905.08.22 Havaas J.J. (BG).

* 3569 ROGALAND, SOKNDAL, N-facing slope S of Lindland, (LK 425 712, 1311 [V), alt.: 40 m, 1993.11.06
Johnsen J.I. (BG) — Inv.: J1J, 1993.11.06: 1.

V¥ 2182 SOGN OG FJORDANE, LUSTER, mellom Fortun og Skjolden, [MP 25-30,17-18], alt.: 1-100 m,
1900.07.19 Havaas J.J. (BG).

A 2183 SOGN OG FJORDANE, LUSTER, Merkrisdalen, nedenfor Persli, MP 256 215, 1979.05.26 Blom H.H.
(BG).

V¥ 762 VEST-AGDER, FARSUND, [LK 70-72,406-420], [alt.: 1-100 m], 1871.05 Fries T.M. (UPS).

A 743 VEST-AGDER, FARSUND, Eigeray, [LK 715-720,380-383, 1311 II], [alt.: 1-90 m], 1977.05 Jelle O.
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0).

A 1744 VEST-AGDER, FLEKKEFJORD, Kvanvik, lok. 89¢, LK 55 62, 1311 II, 1977.08 Jelle O. (O).

A 742 VEST-AGDER, HEGEBOSTAD, Héberg, [LK 95 80, 1411 IV], alt.: 350 m, 1977.07.18 Rui H. 21494 (O).

V¥ 763 VEST-AGDER, LINDESNES, Ser-Audnedal, Tveida bru, nira Steinsland, [LK 96 41, 1411 III], [alt.:
70-100 m], 1939.08.18 Hasselrot T.E. (O, UPS).

V¥ 878 VEST-AGDER, MANDAL, Halse og Harkmark, N om Jabekk, hog NW exponerad klippviagg vid
landsvigen, [MK 12 33, 1411 II], 1939.08.17 Hasselrot T.E. (S).

* 2352 VESTFOLD, SANDE, Prestslettdsen nord for Sande, NM 595 104, 1814 III, alt.: 520 m, 1992.08.04
Gaarder G. 776 (O) — Inv.: GG, 1992.08.04: 1.

Cetraria andrejevii Oxner

IUCN categories. Norway: R, Sweden: —, Finland: —, EU: -
European responsibility species.

Norwegian distribution. The species is known only from one locality in eastern
Finnmark, situated in the northern boreal region. Altitude: From about sea-level to 40 m.
Counties: Fi.

World distribution. Cetraria andrejevii has a wide amphi-Beringian distribution,
reaching the northeasternmost part of the Scandinavian peninsula (Kérnefelt 1979, Kédrnefelt
et al. 1993, Alstrup & Sechting 1986).

In Europe it is restricted to Norway.

Ecology. Results. The species occurred on soil on the ground in open situation in coastal
heath on a small island. The microhabitat was mainly eroded soil in shallow pits dominated
by Cetraria delisei. The aspects varied between northern and southern. The island was
subjected to grazing by sheep and manuring by seabirds from a bird-cliff on the east end of
the island.

Discussion. The close association with Cetraria delisei indicates a preference for a
periodically wet habitat and/or snow-beds (see also Ahti & Oksanen 1990). According to
Kirnefelt (1979), the species is a weak competitor and most abundant in small, wet tundra
depressions.

Threats. Results. Recorded threats were overgrowth by grasses (1), trampling (1), and
collecting (1).

Discussion. Close to the site for Cetraria andrejevii some areas had been fenced off
apparently in order to protect some fields from grazing. If these areas are widened, some of
the C. andrejevii-populations may be overgrown by grasses. The enclosures canalize visitors
to the famous bird-cliff right through parts of the population. This may cause trampling
damage to the specimens. As Store Ekkergya represents the only known European site for C.
andrejevii, collecting may also constitute a threat.

Status in Norway. The species is known from one locality only. Some tens of
specimens were observed; the most well-developed ones formed cushions up to 15 c¢m in
diameter.

Recommendations. The locality is just outside a flora and fauna preservation area with
biotope protection, comprising the seashore and the adjacent part of the sea. The preserved
area should be widened to include also the Cetraria andrejevii populations. The population
should be kept under surveillance, with particular attention paid to changes in grazing intensity
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and trampling.
Localities.
@ 720 FINNMARK, VADS®, Store Ekkereya E of Vadse, UC 905 773, alt.: 5 m, 1984.08.21 Sechting U. 5024
(C) - Inv.: TT, 1992.07.21: 1

Cetrelia olivetorum (Nyl.) W.L. Culb. & C.F. Culb.

IUCN categories. Norway: V+, Sweden: E, Finland: R, EU: +.
Fennoscandian responsibility species.

Norwegian distribution (Fig. 11). The species is known from 95 localities scattered
through the fjord and inland districts of southern Norway north to upper Gudbrandsdalen in
eastern Norway and to Sogn og Fjordane in western Norway. A large number of localities (29)
are situated in the Gudbrandsdalen valley. The species is known from the nemoral region to
the middle boreal region, the lowland belt of coastal section, and a few sites in the northern
boreal region. Altitude: From about sea-level to 800 m. Counties: Ak, He, Op, Bu, Te, AA,
VA, Ro, Ho, SF.

World distribution. Cetrelia olivetorum (in a wide sense, see note) is primarily a
temperate species with a wide distribution. It is known from Europe, through Russia to
southeast Asia, Alaska, and along the coast of eastern North America (W.L. Culberson & C.F.
Culberson 1968, 1978, Golubkova 1981, Randlane & Saag 1991).

Its main distribution in Europe covers the subatlantic areas in central and southern
Europe, including the western parts of the British Isles (W.L. Culberson & C.F. Culberson
1968, Coppins 1976, Nimis 1993).

In Sweden and Finland, the species is known from a few localities (Aronsson et al.
1995, Rassi et al. 1992).

Ecology. Results. The habitat was recorded at 60 localities: Quercus forest (2), Alnus
incana forest (11), Betula woodland (16), Fagus forest (1), Populus stand (1), thermophilous
deciduous forest (2), *deciduous forest’ (3), Picea forest (9), Pinus forest (6), mixed coniferous
forest (3), unspecified forest (3), screes with forest (4), and meadows or grazing land (4). 13
habitats were recorded to be situated close to water, mainly running water (12), and 11
localities were within canyons or ravines.

The substrate was indicated at 87 localities. The most common substrate was rocks or
cliffs covered by mosses (56). The species was also recorded as an epiphyte (44) on Acer
platanoides (1), A. pseudoplatanus (1), Alnus glutinosa (1), A. incana (2), Betula spp. (4),
Fagus sylvatica (1), Juniperus communis (2), Picea abies (2), Pinus sylvestris (1), Populus
tremula (1), Prunus padus (1), Quercus spp. (13), Salix caprea (2), Sorbus aucuparia (8),
Tilia cordata (1), deciduous trees (1), on a fallen, corticated log of Betula sp. (1), and on a
decaying log of Sorbus aucuparia (1).

Discussion. Cetrelia olivetorum shows different substrate preferences in different parts
of the distribution area: Along the southern and southwestern coast, it mainly grows on
deciduous trees, especially Quercus spp.; along the western coast and especially in inland
areas of southeastern Norway, it is mainly saxicolous on mossy boulders and cliffs. The
preferred habitat is oak forests along the southern and southwestern coast, and boreal
deciduous forests with cliffs or boulders further north on the west coast and in southeastern
Norway.
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Forests with Cetrelia olivetorum are often both well-lit and humid, and often influenced
by previous grazing by domestic animals, especially in the northern part of the distribution
area. In some regions, e.g. the upper valleys of southeastern Norway, this influence is probably
important in most localities, and the species seems to have similar ecological requirements as
Flavoparmelia caperata, Heterodermia speciosa, and Menegazzia terebrata. Possible primary
habitats are north-facing screes with open forest and canyons with spruce forest. Primeval for-
ests may also have been primary habitats, as has been postulated for some other lichen species
in the old agricultural landscape (S.G. Nilsson et al. 1994).

Cetrelia olivetorum has in Norway and Sweden previously been reported as mainly gro-

Fig. 11. Cetrelia olivetorum. Distribution in Norway.
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wing on rock (Jergensen & Ryvarden 1970, Aronsson et al. 1995). New localities, especially

in Vest-Agder and Rogaland, show that it also is an important epiphyte, as it is in the British

Isles (Purvis 1992b), central Europe (Du Rietz 1924, Barkman 1958a, Wirth 1987), and

southern Europe (Nimis 1993). It has been characterized as a species of old forests in Europe

and North America (Wirth 1987, Rose 1992), while the occurrence on rock in old, grazed
woodland, seems to a European phenomenon. In Great Britain it is primarily referred to the
alliance ’Parmelion laevigatae’, but also to the ’Lobarion pulmonariae’ (Seaward & Hitch

1982, James et al. 1977).

Threats. Results. Assumed threats were logging (36), overgrowth (14), construction
(11), plantation of Picea abies (5), abrasion (4), pollution (2), development of hydroelectric
power (1), expansion of existing road (1), and agricultural expansion (1).

Discussion. The most serious threats against this lichen appear to be forestry
(clearcutting of deciduous forests and plantation of Picea abies) and change in the use of
previously grazed forests, resulting in overgrowth. Logging is the main threat in our
neighbouring countries (Rassi & Viisdnen 1987, Aronsson et al. 1995). Pollution may be a
threat along the south coast.

Status in Norway. Thirty-one old localities were investigated; the species was found
at 15, apparently extinct in 5, and of uncertain status in 11. Twenty-eight new localities were
discovered. The following localities are within nature reserves: 773, 1195, 1790 (probably),
2098, and 3562.

Recommendations. Clearcutting and change of tree species at the localities should be
avoided. The species should be taken into account in conservation and management plans for
the old cultural landscapes. One rich population in western Norway is already protected (773).
The abundance at localities 2685 and 779 is very high; these localities also contain other
threatened lichens (e.g., Menegazzia terebrata and Heterodermia speciosa at both localities)
and should be protected.

Note. Following the taxonomy of W.L. Culberson & C.F. Culberson (1968), two species
of Cetrelia occur in Norway (C. cetrarioides and C. olivetorum). These taxa are regarded as
chemotypes of one species, C. olivetorum, by Norwegian authors (Jergensen & Ryvarden
1970, Krog et al. 1994). Of the two chemotypes, the olivetoric acid chemotype is much more
rare than the perlatolic chemotype.

Localities.

2712 AUST-AGDER, LILLESAND, Hevég, Merra, (MK 513 506), (alt.: 150 m), 1993.04.10 Gauslaa Y. 93022
(NLH) - Inv.: YG, 1993.04.10: 3.

1779 BUSKERUD, NORE OG UVDAL, Nore, Sendenfor Lagen, lige ovenfor Skjenne, [MM 99 80], 1890.07.29
Kier F. (0).

2032 BUSKERUD(, S)IGDAL, between state road 287 and Urdadsen, (NM 230 696, 1715 III), alt.: 170—180 m,
1982.06.15 Tensberg T. 6973, 6978 (TRH) - Inv.: SR & ET, 1993.06.27: 3.

2170 BUSKERUD, SIGDAL, by the lake Soneren, 500—600 m SE of Saueton, NM 300 580, 1715 III, alt.: 110
m, 1993.03.19 Rui S. & Timdal E. 7494 (O) — Inv.: SR & ET, 1993.06.27: 2.

2186 BUSKERUD, SIGDAL, N for Soneren, [NM 26-30,60-62], 1972.05.21 Vevle O. (BG).

2420 BUSKERUD, SIGDAL, along the road from the bridge over Eggedela near Ertssprang to the farm Skar,
NM 207 746, alt.: 250 m, 1993.06.27 Rui S. & Timdal E. (Rui & Timdal inv.) — Inv.: SR & ET,
1993.06.27: 1.

2415 HEDMARK, RENDALEN, stor steinblokk S for Otersteinen, ved rasteplass, PP 187 320, 1918 II, alt.: 330
m, 1993.08.15 Haugan R. (Haugan inv.) — Inv.: RH, 1993.08.15: 1.

2193 HORDALAND, AUSTEVOLL, Huftarey, the E-facing slope N of Bjelland, [KM 92 66, 1115 II}, alt.: 1-30
m, 1985.09.18 Tensberg T. (BG).

* 3225 HORDALAND, BERGEN, Smeras, KM 987 901, 1115 1, alt.: 120 m, 1993.08.25 Tensberg T. 19067 (BG)

= Inv.: TT, 1993.08.25: 2.
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HORDALAND, EIDFJORD, @vre Eidfjord, Saebe, (LN 975 000, 1415 1V), alt.: 60-80 m, 1985.08.10
Tensberg T. & Botnen A. TT9340 (BG) — Inv.: TT, 1993.09.12: 4.

HORDALAND, ETNE, Skanevik, (LM 28 25, 1214 II), 1978.08.15 Alstrup V. 78580 (C) — Inv.: TT,
1993.11.20: —-.

HORDALAND, ETNE, E of Akrafjorden, N of Kyrping, Svareidberget, 0.3 km SW of Grenavikdjuvet
ravine, (LM 391 293, 1214 I), (alt.: 160 m), 1994.03.31 Tensberg T. 19657 (BG) — Inv.: TT,
1994.03.31: 1.

HORDALAND, FUSA, S of Fusa, the W-facing slope E of Fagerheim, S of the brook, LM 121 764, 1215
I, alt.: 120 m, 1993.08.15 Tensberg T. 19022 (BG) ~ Inv.: TT, 1993.08.15: 1.

HORDALAND, LINDAS, Helltveit, [LN 05 27, 1116 1], 1977.09 @vstedal D.O. (BG) - Inv.: TT,
1994.05.09: —.

HORDALAND, LINDAS, Nesbe, [LN 03 34, 1116 11], 1974.05.10 @vstedal D.O. (BG).

HORDALAND, LINDAS, Furuberget, [KN 97 25-26, 1116 11}, 1976.01 Balle O. & @vstedal D.O. (BG).

HORDALAND, LINDAS, W of Seimsfjorden, Vollom Nature Reserve (the Fagus forest), the northernmost
point of Poltneset peninsula, KN 932 288, 1116 11, alt.: 5 m, 1994.05.09 Tensberg T. 19785 (BG) -
Inv.: TT, 1994.05.09: 2.

HORDALAND, OS, ved Hatvik, [LM 07-08,79—-80, 1215 I1I], 1968.05.07 Hakelier N., Jergensen P.M. &
Dvstedal D.O. 2012 (BG).

HORDALAND, STORD, Agdestein, [LM 05 41, 1214 V], alt.: 1-40 m, 1986.06.08 Tensberg T. &
Qvstedal D.O. TT9530 (BG).

HORDALAND, TYSNES, Beltestad, LM 031 566, alt.: 15 m, 1988.03.07 Gauslaa Y. (NLH) — Inv.: TT,
1993.09.18: -.

HORDALAND, TYSNES, S of Sereid, (LM 047 546), (alt.: 20 m), 1993.07.14 Gauslaa Y. 93051 (NLH)
- Inv.: YG, 1993.07.14: 3.

OPPLAND, GAUSDAL, Benndalen, NN 477 995, 1717 I, alt.: 560 m, 1991.09.21 Gaarder G. G561 (O)
— Inv.: GG, 1991.09.21: 1.

OPPLAND, GAUSDAL, Dritua, NP 383 023, 1717 1, alt.: 580 m, 1992.10.03 Gaarder G. 838 (O) — Inv.:
GG, 1992.10.03: 1.

OPPLAND, GAUSDAL, Krabgl, NN 602 882, 1817 III, alt.: 600 m, 1993.09.06 Gaarder G. 1042 (O) —
Inv.: GG, 1993.09.06: 1.

OPPLAND, GI@VIK, Bjernstadelva, NN 781 663—-664, 1817 II, alt.: 160 m, 1993.10.28 Gaarder G. 1116
(0) = Inv.: GG, 1993.10.28: 3.

OPPLAND, GIOVIK, Skulhuselva, @vre deler, NN 838 556, 1816 I, alt.: 440 m, 1993.10.26 Gaarder G.
1109 (O) — Inv.: GG, 1993.10.26: 1.

OPPLAND, LILLEHAMMER, Féberg, nedanfor landsvégsbron 6ver Aretta, (NN 795-797,753, 1817 1I),
1938.09.16 Ahlner S. (S) — Inv.: GG & RH, 1993.06.07: 0.

OPPLAND, NORD-AURDAL, Fagernes, udda i Strondafjord, 1,5 km SE om samhallet, (NN 130 605, 1716
IV), (alt.: 400 m), 1937.06.21 Ahlner S. (S, UPS) — Inv.: RH, 1993.08.27: 2.

OPPLAND, NORD-AURDAL, Leira, Hade, (NN 156-160,583-586, 1716 1V), (alt.: 360—400 m),
1937.06.19 Ahlner S. (S) — Inv.: RH, 1993.08.27: 0.

OPPLAND, NORD-AURDAL, NE-faced slope along river Begna NE of Stormyrhaugen, NN 23-24,50,
1716 IV, alt.: 320-400 m, 1993.06.04 Haugan R. H3635 (O) — Inv.: RH, 1993.06.04: 1.

OPPLAND, NORD-FRON, Brekken, W om landsvigen, [NP 38 34, 1718 II], [alt.: 250-260 m], 1937.05.24
Ahlner S. (S, UPS) — Inv.: RH & GG, 1993.06.08: 1.

OPPLAND, NORD-FRON, Kvam, Brenna [Brende], [NP 36 38, 1718 II], [alt.: 500-600 m], 1938.09.12
Ahlner S. (S, UPS).

OPPLAND, NORD-FRON, Vinstra, N. Tarud, (NP 376-378,321-323, 1718 II), [alt.: 250-350 m],
1952.09.03 Ahlner S. (S) — Inv.: RH & GG, 1993.06.08: —.

OPPLAND, NORD-FRON, Kongsli-Vinstra, [NP 37 28, 1718 II], alt.: 380 m, 1952.09.02 Ahlner S. (S) —-
Inv.: GG & RH, 1993.06.08: —.

OPPLAND, NORD-FRON, Vinstra, S. Térud, (NP 383 312, 1718 II), alt.: 290 m, 1952.09.03 Ahlner S.
(O, S) — Inv.: GG & RH, 1993.06.08: 1.

OPPLAND, NORD-FRON, Jorda river gorge, NP 37 40, 1718 I, alt.: 480—-600 m, 1992.02.29 Haugan R.
H2428 (O) — Inv.: RH, 1992.02.29: 3.

OPPLAND, NORD-FRON, hill W of Teigeya, NP 38 36, 1718 II, alt.: 300-400 m, 1992.02.29 Haugan R.
H2436 (O) — Inv.: RH, 1992.02.29: 4.
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OPPLAND, NORD-FRON, 3 km N of Kvam, hill E of river Veikleda, NP 36 39, 1718 II, alt.: 260 m,
1988.03.15 Haugan R. 920 (O).

OPPLAND, NORD-FRON, Gudbrandsdalen, Vik, [NP 38 37, 1718 11], [alt.: 250~300 m], 1876, Kindt C.
(TRH).

OPPLAND, NORD-FRON, Kjorem, NP 339 374, 1718 I, alt.: 320 m, 1993.06.09 Gaarder G. & Haugan
R. H2887 (O) — Inv.: GG & RH, 1993.06.09: 3.

OPPLAND, SEL, néra landsvigen vid Eide (mitt for jarnvagsbron), (NP 293 405, 1718 IHI), (alt.: 290 m),
1952.08.01 Lindahl P.-O. (UPS) - Inv.: GG & RH, 1993.06.08: 1.

OPPLAND, SEL, Sjoa, W om alven, [NP 28 39-40, 1718 IlI], alt.: 280 m, 1958.09.05 Ahlner S. (S) ~ Inv.:
GG & RH, 1993.06.08: -.

OPPLAND, SEL, Sjoa, N om garderna, E om landsvagen, (NP 293 391, 1718 Ill), (ait.: 340 m), 1937.05.24
Ahlner S. (S) — Inv.: GG & RH, 1993.06.08: 2.

OPPLAND, SEL, Melems&i, NP 27 43, 1718 III, alt.: 500 m, 1988.06.19 Haugan R. 1019 (O).

OPPLAND, SEL, 4.5 km N of Otta, Geitsida, NP 27 53, 1718 IV, alt.: 500 m, 1988.03.15 Haugan R. 913
(0).

OPPLAND, SEL, Sinclairstetten, (NP 291 477, 1718 1V), (alt.: 320 m), 1908.07.17 Havaas J.J. (O) — Inv.:
GG & RH, 1993.06.08: 3.

OPPLAND, SEL, nedenfor Hovringen, [NP 21-25,61-62, 1718 1V], 1944.08.30 Dahl E. (O).

OPPLAND, SEL, 100-200 m E of Sjoa railway station, NP 28 39, 1718 III, alt.: 300 m, 1982.08.14 Holtan-
Hartwig, Nordnes & Timdal 3734 (O).

OPPLAND, SEL, Heidal, Berdela, NP 203 425, 1718 11, 1980.09.01 Gauslaa Y. (NLH).

OPPLAND, SEL, Gravadalen V for Otta, NP 248 487, 1718 1V, 1980.09.15 Gauslaa Y. (NLH).

OPPLAND, SEL, Skogheim, NP 226 510, 1718 IV, alt.: 340 m, 1992.12.20 Gaarder G. 917 (O) — Inv.:
GG, 1992.12.20: 2.

OPPLAND, SEL, Fagerlidi, (NP 220 615, 1718 IV), (alt.: 500 m), 1992.06.17 Gaarder G. (Gaarder inv.)
= Inv.: GG, 1992.06.17: 1.

OPPLAND, S@NDRE LAND, Vesleelven, nedenfor Skrukkeli, [NN 76 23, 1816 1], alt.: 250-300 m,
1538.06.11 Rui H. 3804 (O).

OPPLAND, SONDRE LAND, Oddnesberget [Odnesberga], [NN 63 41, 1816 IV], [alt.: 200-300 m],
1880.06.08 Norman J.M. (O).

OPPLAND, S@R-FRON, Ulleberg [Ulberg], [NP 47 24, 1718 11}, 1889.07.23 Kizr F. (BG, O).

OPPLAND, VAGA, Lalm, S om alven, (NP 145 535-536, 1718 1V), 1937.06.10 Ahlner S. (O, S, UPS)
—Inv.: GG & RH, 1993.06.12: 4.

OPPLAND, VAGA, W of N. Strond, NP 02 58, 1618 I, alt.: 380420 m, 1993.08.24 Haugan R. & Timdal
E. H3390 (O) - Inv.: GG, RH & ET, 1993.08.24: 4.

OPPLAND, VAGA, S for @ygarden, MP 997 574, 1618 I, alt.: 480 m, 1993.06.12 Gaarder G. & Haugan
R. (Gaarder & Haugan inv.) — Inv.: GG & RH, 1993.06.12: 1.

OPPLAND, VAGA, Qyadalen, NP 08 67, 1618 I, alt.: 740-800 m, 1993.10.12 Bratli H. B0242b (O) - Inv.:
HB, 1993.10.12: 1.

OPPLAND, VAGA, The hill Prestberget just W of Vagamo, near the rock outcrop ‘Jutulporten’, NP
045-046,606, 1618 1, alt.: 440-500 m, 1980.07.06 Timdal E. 1735 (O).

OPPLAND, OSTRE TOTEN, Nordli, Stensli, vid Amundrustadbickens nedersta lopp, (NN 94-95,37-38,
1916 1V), [alt.: 120~160 m], 1937.06.16 Ahlner S. (O, S, UPS) - Inv.: GG, 1994.03.27: 0.

OPPLAND, @YER, Rolla river gorge, [NP 69 05, 1817 IV], alt.: 250 m, 1984.08.11 Tensberg T. 9004
(BG).

OPPLAND, @YSTRE SLIDRE, E slope of Mt Grenolhovda, MN 91 89, 1617 111, alt.: 800 m, 1993.08.23
Haugan R. H3631 (O) — Inv.: RH, 1993.08.23: 1.

OSLO, Kristiania, [NM 98 42, 1914 IV], 1840, Blytt M.N. (O) — Inv.: RH: 0.

ROGALAND, EIGERSUND, Gydalsvann, [LK 42-45,96-97, 1312 1II], 1971.08.27 Ryvarden L. (0).

ROGALAND, EIGERSUND, Tengs, LK 244 866, 1211 1, alt.: 70 m, 1981.09.04 Gauslaa Y. 81082 (NLH).

ROGALAND, GJESDAL, E-end of lake Molaugsvatn, LL 46 25, 1980.06.13 Holtan-Hartwig J. & Timdal
E. 1446 (O).

ROGALAND, HIELMELAND, Prestdsen, E-sida, (LL 392 693, 1213 1I), 1947.07.11 Degelius G. (O, UPS)
— Inv.: DO®@, 1993.10.06: 4.

ROGALAND, HIELMELAND, Ardal, Melsasen ved Riskadalvann, [LL 37-39,60-62, 1213 11}, 1969.07.31
Ryvarden L. (O).
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ROGALAND, SANDNES, Hele, Bjennbasen, [LL 29 31-32, 1212 [], 1969.05.21 Jergensen P.M. 3031
(BG).

ROGALAND, SOKNDAL, Seljuisen, (LK 39 70), 1932.06.23 Degelius G. (BG, UPS) — Inv.: DO@,
1993.05.08: 2. .

ROGALAND, SOKNDAL, kolle N for krk.gard v/Amot, LK 42 71, 1977.07 Jelle O. (O) = Inv.: JIJ,
1993.11.06: —.

ROGALAND, SOKNDAL, indre Evja, LK 41 80, alt.: 180 m, 1980.06.11 Holtan-Hartwig J. & Timdal E.
1382 (O).

SOGN OG FJORDANE, AURLAND, Nereydalen, nira fylkesgransen, (LN 76 47, 1316 ), (alt.: 100 m),
1937.06.25 Ahlner S. (S) — Inv.: TT, 1993.09.08: -.

SOGN OG FJORDANE, AURLAND, Flamsdalen mellom Fl&m st. og Flam krk., (LN 97 46, 1416 V), alt.:
50 m, 1975.06.14 Osthagen H. 3232 (O) - Inv.: TT, 1993.09.08: —.

SOGN OG FJORDANE, AURLAND, Fretheim, (LN 979 486, 1416 1V), (alt.: 100~180 m), 1916.07.14
Jebe F. (O) - Inv.: TT, 1993.09.08: 3.

SOGN OG FJORDANE, BALESTRAND, Hanaviki, (LN 675 826, 1317 III), {alt.: 100 m]}, 1991.12.01
Gaarder G. 661 (BG) — Inv.: GG, 1991.12.09: 1.

SOGN OG FJORDANE, LUSTER, ved Feigumfossen, (MP 162 068, 1417 I), (alt.: 80 m), 1976.06.15
Tensberg T. 1574 (TRH) — Inv.: AB & TT, 1993.08.02: 1.

SOGN OG FJIORDANE, LERDAL, c. 2 km W of Husum, beteen the road and the river, MN 32 69, 1517
IMI, alt.: 300 m, 1985.08.08 Moberg R. 6654 (UPS).

SOGN OG FJORDANE, LERDAL, Lerdal kai, MN 173 750, 1417 II, alt.: 60 m, 1991.03.16 Gaarder G.
336 (BG).

SOGN OG FJORDANE, LAERDAL, Salthjel, MN 268 696, 1417 11, alt.: 100 m, 1993.05.17 Gaarder G.
960 (Gaarder inv.) — Inv.: GG, 1993.05.17: 4.

SOGN OG FJORDANE, LERDAL, Be, MN 225 691, 1417 I, alt.: 100 m, 1993.05.17 Gaarder G. 955
(Gaarder inv.) — Inv.: GG, 1993.05.17: 3.

SOGN OG FJORDANE, LERDAL, Lund, MN 218 690, 1417 11, alt.: 80 m, 1993.05.14 Gaarder G. 954
(Gaarder inv.) — Inv.: GG, 1993.05.14: 1.

TELEMARK, SELJORD, SE om Glosimot, vid Seljordsvatn, [ML 79 93, 1613 1V], 1939.08.29 Hasselrot
T.E. (O, S, UPS) — Inv.: ET, 1993.09.04: —.

TELEMARK, SELJORD, NW om Odden vid Seljordsvatnet, [ML 85 88, 1613 1V], 1939.08.29 Hasselrot
T.E. (O, S) - Inv.: ET, 1993.09.04: 0.

TELEMARK, TINN, Atra, [MM 85 50, 1614 IV], [alt.: 230 m], 1890.08.03 Kizr F. (O) - Inv.: HB, SR
& ET, 1994.05.29: —.

VEST-AGDER, FARSUND, Lista, hill E of farm Ellenes, LK 624 508, 1311 II, alt.: 60~120 m, 1991.05.19
Haugan R., Pedersen O. & Timdal E H2054 (O) — Inv.: RH & ET, 1991.05.19: 1.

VEST-AGDER, FARSUND, M. Langey, lok 7, (LK 747 392, 1311 II), 1977.05 Jelle O. (O) — Inv.: RH
& OP, 1993.05.30: 1.

VEST-AGDER, FARSUND, litt N for byen, [LK 69-71,41, 1311 II], 1979.05 Jolle O. (0).

VEST-AGDER, FARSUND, Kalvehagen v/Vanse 135b, LK 64 43, 1311 II, 1977.08 Jolle O. (0).

VEST-AGDER, FARSUND, Listeid, [LK 66-67,49-50, 1311 11], [alt.: 1~100 m], 1977.05 Jelle O. (O).

VEST-AGDER, FARSUND, N for Nautland, lok 134, LK 73 41, 1311 II, 1977.08 Jalle O. (0).

VEST-AGDER, KRISTIANSAND, Randesund, @vre Frikstad, MK 484 441, alt.: 30 m, 1981.06.04 Gauslaa
Y. 81001 (NLH).

VEST-AGDER, KRISTIANSAND, Randesund, Romstel, MK 503 440, alt.: 35 m, 1984.04.22 Gauslaa Y.
(NLH).

VEST-AGDER, LYNGDAL, V-vendt li v/Aunevik, lok. 129, LK 80 43, 1311 II, 1977.08 Jelle O. (0).
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Cladonia alpina (Asahina) Yoshim.

IUCN categories. Norway: I, Sweden: —, Finland: -, EU: —.
European responsibility species.

Norwegian distribution (Fig. 12). The species is known from 7 localities. It occurs in
coastal areas of western and central Norway. The localities are situated in the southern boreal
to the northern boreal region and in the alpine belt of the coastal section. Afitude: From about
sea-level to 300 m. Counties: Ho, SF, ST, NT.

World distribution. The species is known only from Japan and Norway (Yoshimura
1968a, Tensberg 1978, Botnen & Tonsberg 1988). In Japan it is restricted to the high
mountains (Yoshimura 1968b).

Ecology. Results. The substrate (indicated in 7 localities) included rock with a layer of
soil (4), soil rich in humus on the ground (2), and naked soil on upturned stumps of Picea
abies along gravel roads (1). The habitat (indicated in 4 localities) was P. abies forest (1), P.
abies plantations (2), and coastal Juniperus communis-Calluna vulgaris heath above the tree
limit (1). In two sites (1409, 1410) it occurred in or at the edges of P. abies plantations,
outside the range of spontaneous P. abies in Norway.

Discussion. The species is terricolous in coastal P. abies forests and in coastal heath.
It may prefer disturbed microsites within forests. The occurrences on naked soil on upturned
stumps indicate ability for rapid colonization. The species is apparently a weak competitor,
occurring as a pioneer on bare soil and disappearing when the vegetation closes up.

Threats. Results. Assumed threat was forestry (1).

Discussion. Being a weak competitor, a possible threat is modern forest management
with planting of P. abies which ultimately will develop into stands too dense for the species
to survive. In Ostergy (/409) it most probably vanished due to formation of a closed, dense
canopy of P. abies.

Status in Norway. One old locality (/409) was investigated. In 1983 the species
occurred here in a young and open P. abies plantation; in 1993 the species was not found and
assumed to be extinct. No new localities were found. The species is apparently rare in the
coastal P. abies forests of central Norway, an area and a habitat which have been intensively
investigated over the last decade. However, the occurrence in one site above the tree limit in
coastal heath, a common habitat usually not investigated by lichenologists, makes it likely that
the species is more widely distributed than hitherto known. The species probably belongs in
one of the categories R, V, or V+,

One site is in a P. abies plantation just outside a nature reserve (2368, Dolaelva).

Recommendations. The occurrence of the species in the alpine belt of the coastal
section should be investigated, as it may have been overlooked here.

Localities.

A /407 HORDALAND, BERGEN, between Mt. Nordgardsfjellet and Mt. Tellevikfjell, KN 96 12, 1115 I, alt.: 300
m, 1984.04.01 Tensberg T. 8591,8592 (BG).

O 1409 HORDALAND, OSTER@Y, E of Kossdalsvatn, LN 08 18, 1216 III, alt.: 30—60 m, 1983.03.19 Tensberg
T. 7760 (BG) - Inv.: TT, 1993.07.03: 0.

A /598 NORD-TRONDELAG, NAMDALSEID, NW av Daltjerna, PS 21 28, 1723 1V, alt.: 160—180 m, 1981.08.08
Holien H. 869-81 (TRH).

A 2368 NORD-TRONDELAG, NAMSOS, Klinga, langs Delaelva, PS 18 45, 1723 1V, alt.: 40—60 m, 1981.07.24
Holien H. 570-81 (TRH).

A /410 SOGN OG FJORDANE, FORDE, Skei, LP 33 18, 1217 1, alt.: 100 m, 1985.08.25 Tensberg T. 9537 (BG).
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Fig. 12. Cladonia alpina. Distribution in Norway.
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A 48 SOR-TRONDELAG, KLABU, Moan near Trangsundet in the lake Selbusjeen, NR 76 14-15, 1621 1V,
1977.10.16 Tensberg T. 2500 (O, S, TRH).

A 1599 SOR-TRONDELAG, RISSA, E for Osvatnet, NR 61 71, 1622 1V, alt.: 120-140 m, 1983.10.20 Holien H.
35-83 (TRH).

Cladonia fragilissima Qsth. & P. James

IUCN categories. Norway: R, Sweden: —, Finland: —, EU: R or V.
Fennoscandian responsibility species.

Norwegian distribution. The species is known from 4 localities. It is scattered in
oceanic sites in westernmost Norway from Hordaland to Mere og Romsdal, occurring in the
lowland belt of the coastal section and the southern boreal region. Altitude: From about sea-
level to 170 m. Counties: Ho, SF, MR.

World distribution. Cladonia fragilissima is an oceanic species, known only from
western Europe (Dsthagen & James 1977, Timdal 1982, Aptroot & Lumbsch 1985, Purvis &
James 1992a, Paus 1994), apparently with a center of distribution in the British Isles.

In Scandinavia the species is known from Norway and Denmark.

Ecology. Results. The substrate (indicated in 4 localities) was horizontal peat (1), a rock
face (1), a shaded rock (1), and a moist shelf in a rock wall (1). The habitat (indicated in 4
localities) was coastal heath (1), a Pinus sylvestris forest (1), a Corylus avellana grove (1),
and a brook ravine (1). At the time of the investigation, some populations were inundated.
Recorded aspects were northern and northeastern.

Discussion. Cladonia fragilissima is an oceanic species, demanding microclimatically
humid sites, e.g. brook ravines and inundated rock surfaces. When sufficient moisture is
available, it is apparently not very substrate specific. In the British Isles, the species occurs
on acid, sometimes waterlogged, peaty soils and at the edges of peat hags in lowland and
montane heathlands, as well as on mine spoil heaps (Purvis & James 1992a). In Denmark it
occurs on small sand-dune cuttings in coastal heath (Paus 1994).

Threats. Results. Assumed threats were forestry (1), overgrowth (1), and construction
(D).

Discussion. Since Cladonia fragilissima occurs in small populations in a few sites only,
random extinction is also a threat. The population in Flora (68) is threatened by building on
the site.

Status in Norway. All old sites were investigated. In site 68 the species is still
relatively abundant; in site 69 the habitat was still present (but the species sought for); in site
67 the species was not found. One new site was discovered. Thus the species is present with
certainty only in two sites: one small, but abundantly fertile population in Hordaland (3227)
and one relatively large population (comprising two subpopulations about 50 m apart) in Sogn
og Fjordane (68). There are no protected localities.

Recommendations. This rare species should be sought for in suitable habitats. Locality
3227 should be protected. No plantation by P. abies or other forestry activities should be
carried out at the localities.

Localities.

* 3227 HORDALAND, BOMLO, Bemlo, Lykling, KM 849 248, 1114 1I, 1993.08.31 Tensberg T. 19099 (BG) -
Inv.: TT, 1993.08.31: 3.
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A 69 MORE OG ROMSDAL, SANDE, Gurskeya, Drageskaret, LQ 23 03, 1119 III, alt.: 170 m, 1981.06.22
Holtan-Hartwig J. & Timdal E. 2605 (O) — Inv.: GG, 1993.09.22: —.

o 68 SOGN OG FJORDANE, FLORA, Bjemset, at the path to Vika, (KP 994 373, 1118 II), (alt.: 20 m),
1981.06.20 Holtan-Hartwig J. & Timdal E. 2567 (O) — Inv.: JHH & PGI, 1993.11.01: 2.

O 67 SOGN OG FJORDANE, HYLLESTAD, Fossebrua ved Leirvik, LN 03 84, 1117 II, [alt.: 15-20 m],
1974.08.16 @sthagen H. 2995,3034 (O) — Inv.: PGI & TT, 1993.06.15: 0.

Cladonia glauca Florke

IUCN categories. Norway: 1, Sweden: +, Finland: I, EU: +.

Norwegian distribution (Fig. 13). The species is known from 14 localities along the
coast from Hordaland to @stfold, all within the nemoral and boreonemoral region. Altitude:
From about sea-level to 120 m. Counties: @f, VA, Ho.

World distribution. The world distribution includes western Europe, eastern North
America, and Asia (Purvis & James 1992a). It is widely distributed in central Europe (Ahti
1977b), and at least in northwest Germany it is reported as one of the commonest Cladonia
species (Sandstede 1931). It has a southern distribution in Scandinavia (Santesson 1993).
Cladonia glauca is placed in category K in the red list of Finland (Rassi et al. 1992), but is
common in Denmark (Alstrup & Sechting 1989).

Ecology. Results. The species seemed to be restricted to humus or peat of varying
thickness. Most records were from sand-dunes near the sea (8), but some were from bogs (3),
and one from a heath.

Discussion. Tensberg & Hwoiland (1978) report the species from a variety of sand-dune
communities of southwestern Norway, while in Germany it is frequently reported from bogs,
heathlands and coniferous forests (Sandstede 1931). In Denmark it is common in heaths and
coniferous forests (Alstrup & Sechting 1989). In England it occurs on old, rotten tree stumps
and peat in heathlands (Purvis & James 1992a).

Threats. Results. Recorded threats were overgrowth (3), pollution (1), cultivation (1)
and recreation/trampling (1).

Discussion. The ecology and population biology of Cladonia glauca is not well enough
known to specify critical factors.

Status in Norway. The species was not given priority during field work, and few
localities were visited. Four old localities were visited; the species was found in 1 locality,
assumed to be extinct in 1, and the status was uncertain in 2 localities. Two new localities
were found. Apart from one locality, all records were made after 1975. The species may
belong in category V+ because the majority of the known localities are from coastal sand-
dunes which are exposed to increasing threat from recreation (damage by trampling). Most
sites in Lista (Vest-Agder) are within flora protection areas.

Recommendations. Excess trampling of sand-dunes at the protected localities should
be avoided.

Localities:

O 1417 HORDALAND, KVAM, Strandebarm, Svanholm, (LM 354 831, 1215 II), 1916.08.30 Lillefosse T. 261
(BG) - Inv.: TT, 1993.11.13: 0.

A 1418 HORDALAND, LINDAS, Mongstad, Storemyr, [KN 84-85,46, 1116 IV], 1977.07.19 Haland B. (BG) —
Inv.: DO@ & TT, 1994.04.26: ~.
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Fig. 13. Cladonia glauca. Distribution in Norway.

A 1419 HORDALAND, RAD@Y, NE of Mjes, between farm Hovet and Asheim, S of the road, KN 81 37-38,
11171116 111, alt.: 20 m, 1979.10.20 Haland B., Resberg 1. & @vstedal D.O. (BG) — Inv.: DOG & TT,
1994.04.26: —.

A 3496 ROGALAND, HA, Brusanden, LK 11 92, 1212 III, alt.: 3 m, 1986.05.04 Nordnes J. 987 (O).

A /23 VEST-AGDER, FARSUND, Lista, Kadesanden, LK 61 39, 1311 II, 1978.07.27 Heiland K. & Tensberg
T. 2921, 2923, 2934 (TRH).

A /24 VEST-AGDER, FARSUND, Lista, Havik, LK 65-66,38, 1311 II, 1977.07 Heiland K. & Tensberg T.
1910,1914 (BG, O, TRH).

A 125 VEST-AGDER, FARSUND, Lista, Austhasselstranda, LK 61 39, 1311 II, 1978.07.27 Heiland K. &
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Tensberg T. 2928, 2930 (O, TRH).
1658 VEST-AGDER, FARSUND, Lista, Kviljo, LK 64 39, 1311 II, 1978.07.26 Heiland K. & Tensberg T. 2886
(TRH).
2371 VEST-AGDER, FARSUND, Lista, Einarsneset, LK 69 37, 1311 II, alt.: 10 m, 1990.06.22 Haugan R.
H1467 (O) — Inv.: RH, 1990.06.22: 3.
121 VEST-AGDER, MANDAL, Risgybank, [MK 07 31, 1411 II], 1979.07.02 @sthagen H. 4402 (O).
1660 @STFOLD, AREMARK, pa skytebanen S for Berger, PL 52 63, 2013 III, alt.: 100-120 m, 1977.07.23
Tensberg T. 1964 (TRH).
120 OSTFOLD, HVALER, Kirkey, Orekroken, PL 15 45, 1913 III, alt.: 1 m, 1983.11.07 Holtan-Hartwig J.
3784 (O).
1412 GSTFOLD, HVALER, Herfel, Svanetangen, PL 17 41, 1912 1V, alt.: 1-20 m, 1990.07.05 Tensberg T.
13218 (BG) - Inv.: TT, 1990.07.05: 1.
1413 OSTFOLD, HVALER, Kirkey, Storesand, {PL 15 44, 1913 III], alt.: 1-20 m, 1987.04.19 Tensberg T. 9983
(BG) — Inv.: TT, 1993.07.14: 2.

@ * > bbb * »

Cladonia humilis (With.) J R. Laundon

IUCN categories. Norway: K, Sweden: +, Finland: —, EU: +.

Norwegian distribution (Fig. 14). The species is known from 7 localities along the
southwestern coast. The sites are in the lowland belt of the coastal section. Altitude: Close to
sea-level. Counties: VA, Ro, Ho.

World distribution. The species occurs in Europe, North America, Asia, and New
Zealand (Esslinger & Egan 1995, Purvis & James 1992a). In Europe it is widely distributed
(see e.g. Ahti 1977b, Barreno 1986, Wirth 1987, Purvis & James 1992a, Faltynowicz 1993,
Nimis 1993, Santesson 1993). According to Nimis (1993) it is the most common species of
the Cladonia chlorophaea complex in the Mediterranean area.

In Fennoscandia it is known from Denmark, Sweden, and Norway (Alstrup & Sechting
1989, Santesson 1993).

Ecology. Results. The substrate (indicated in 4 localities) was sandy soil. The habitat
was indicated as maritime (1).

Discussion. Cladonia humilis is mainly a species of sandy soil (Tensberg 1979,
Tensberg & Hpiland 1980). The main habitat in Norway appears to be maritime sand-dunes.
In the sand-dune areas of Lista, the species is restricted to the inner and established dunes
where it occurs in dune pastures, dune heaths, and fixed Ammophila arenaria dunes. The
species occurs in prograding as well as in eroding dune systems. It is not among the earliest
colonizers, and absent from the outermost dune systems close to the backshore (Tensberg &
Hpiland 1980). On the British Isles, C. humilis occurs mainly on dry or sandy ground,
especially on recently disturbed soil on roadsides, sea cliffs and in suburban gardens (Purvis
& James 1992a).

Threats. Results. Assumed threat was trampling (1).

Discussion. All threats to the dune systems are threats also to the sand-dune lichens.
Trampling by man and cultivation (including fertilization) of the dunes are considered major
threats.

Status in Norway. One of the localities (/420) was investigated; the species was not
found (status uncertain). During an investigation of sand-dunes on Lista, 1977-1978, the
species was found to be fairly abundant; thalli up to 12 cm in diameter were seen (Tensberg
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Fig. 14. Cladonia humilis. Distribution in Norway.
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1979). The locality in Rogaland is within the Jerstrendene National Park, and the sites on
Lista (1593, 2313, 2314) are within flora and fauna preservations with biotope protection.
Recommendations. Parts of the sand-dunes should be protected from trampling by man.

Localities.

2315 HORDALAND, ASKQY, Askeen, [KN 84-93,01-16, 1115 I], 1917.08.25 Lillefosse T. (O).

1420 ROGALAND, SOLA, Vigdel, (LL 017 301, 1212 V), (alt.: 4-8 m), 1989.11.24 Johnsen J.I. (BG) — Inv.:
J1J, 1993.09.16: —.

3566 ROGALAND, SOLA, N side of Vigdelsvika, [LL 01 30, 1212 V], 1993.06.01 Johnsen J.I. (BG).

1593 VEST-AGDER, FARSUND, Lista, Kviljo, LK 64 38, 1311 II, 1978.07.26 Heiland K. & Tensberg T. 2871a
(TRH).

2313 VEST-AGDER, FARSUND, Lista, Havik, LK 65-66,38, 1311 11, 1977.07 Heiland K. & Tensberg T. 1921e
(0).

2314 VEST-AGDER, FARSUND, Lista, Einarsneset, LK 69 37, 1311 II, 1978.07.27 Tensberg T. 2942 (O).

2312 VEST-AGDER, LINDESNES, Lindesnes fyr, [LK 84 28, 1410 IV], 1977.07.19 Rui H. 21613 (O).

> <
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Cladonia imbricarica Kristinsson

IUCN categories. Norway: K, Sweden: —, Finland: —, EU: —.

Norwegian distribution. The species is known from two localities in eastern Norway,
the sites are in the northern boreal region. Altitude: 680—860 m. Counties: He, Op.

World distribution. Cladonia imbricarica is known from South Dakota and Wyoming
in North America (C.F. Culberson et al. 1985), Iceland (Kristinsson 1974) and Norway
(Gjerlaug 1989).

Ecology. Discussion. The species was not investigated in the field, but information on
its ecology at both the Norwegian sites is given by Gjerlaug (1989): The species occurred on
sand and gravel on unstable ground, one on a fresh roadcut. Associated lichen species were
Cladonia acuminata, C. pyxidata, and Stereocaulon glareosum. The Norwegian localities were
situated in Pinus sylvestris forest in the continental part of southern Norway. Judging from the
Norwegian localities, the species seems to be a pioneer lichen on open sand and gravel of not
too acidic origin. The Norwegian sites (and the North American as well) are clearly
continental.

Threats. Results. None.

Discussion. Random extinction is a serious threat for species occurring as small or few
populations. Spraying of roadside banks with herbicides and road construction are also
possible threats to this species.

Status in Norway. The collections were made in 1983 and 1985. No site was visited
during the investigation period. Since open sand and gravel by no means are rare habitats in
Norway, the species is likely to occur elsewhere. However, the species seems to be rare. There
are no protected localities.

Recommendations. Field work should be carried out to elucidate the distribution of the
species in Norway.

Notes. The species belongs to the Cladonia chlorophaea complex which comprises a
number of chemical strains/species with only slightly associated morphological characters. The
taxa can often only be recognized by their chemistries, and the distribution of C. imbricarica
is not well known.
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Localities.

& 3747 HEDMARK, FOLLDAL, Grimsbu along river Kakella, NP 60 92, 1519 II, alt.: 680 m, 1983, Gjerlaug H.C.
2839 (Gjerlaug 1989: 179).
& 3748 OPPLAND, VAGA, Veomoan, NP 00 35, 1618 II, alt.: 860 m, 1985, Gjerlaug H.C. (Gjerlaug 1989: 179).

Cladonia polycarpoides Nyl.

IUCN categories. Norway: K, Sweden: V, Finland: E, EU: +.

Norwegian distribution. The species has a southern distribution, with only 3 known
localities in Vest-Agder, Aust-Agder and @stfold. The sites are in the nemoral to the southern
boreal region. Altitude: From about sea-level to 300 m. Counties: Vf, AA, VA.

World distribution. The world distribution includes Europe, North America, Asia,
Australia, and New Zealand (Carlin & Owe-Larsson 1994). It has a southwestern distribution
in Norway (Nordnes 1982a) and Sweden (11 localities; Carlin & Owe-Larsson 1994), and is
also reported from Finland and continental Europe.

Ecology. Results. The species was not given priority during the field work, and no
localities were visited. Ecological label data were sparse. In one locality the species was found
on open, slightly SE-sloping rocks near a river. Another label gives a railway station as the
habitat.

Discussion. The occurrence at a railway station indicates that C. polycarpoides is tolerant
of disturbance, as it is in the U.S.A. where it is a common species on road sides (Carlin &
Owe-Larsson 1994). In Sweden it grows in common habitats, like exposed sandy soil and thin
soil over rock outcrops (Carlin & Owe-Larsson 1994).

Threats. Results. None.

Discussion. A recent Swedish study concluded that the species had small but stable
populations (Carlin & Owe-Larsson 1994). It is probably an early colonizer like most other
Cladonia species.

Status in Norway. Without well-developed podetia, the species cannot on be separated
morphologically from the common C. cervicornis, C. subcervicornis, and even C.
macrophylla. Field studies therefore require extensive collection for TLC examination. Since
the species is difficult to recognize in the field and its habitat is not rare or threatened in
Norway, we assume the species is overlooked. There are no protected localities.

Recommendations. None.

Localities.

A 70 AUST-AGDER, VALLE, V-sida av Hallandsfossen pd N-sida av brua, ML 156 626, alt.. 300 m,
1981.06.16 Nordnes J. (O).

® 2768 VEST-AGDER, VENNESLA, Setesdalsbanen, Hageland stasjon, [MK 282 754, 1518 IV], 1915.09.25
Serensen (Nordnes 1982: 188).

v 71 VESTFOLD, NOTTERQY, Nettere, [NL 78-83,60—-67, 1813 1I], 1919.06.14 Lynge B. (O).
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Cladonia subrangiformis Sandst.

IUCN categories. Norway: I, Sweden: +, Finland: I, EU: +.

Norwegian distribution. The species is known from 3 localities along the coast in
southernmost Norway. The sites are in the lowland belt of the coastal section and in the
boreonemoral region. Altitude: From about sea-level. Counties: @f, VA, Ro.

World distribution. The species is known from Europe, southwest Asia (Purvis &
James 1992a). It is previously incorrectly reported from North America (Esslinger & Egan
1995). In Europe, the species has a central to southern, rather continental distribution (Nimis
1993). In northwest Europe, it occurs in southeast England and Fennoscandia.

In Fennoscandia, the species is known from Norway, Denmark, Sweden, and Finland
(Alstrup & Sechting 1989, Purvis & James 1992a, Rassi et al. 1992, Santesson 1993).

Ecology. Results. Indicated substrate and habitat (2) included old sand-dunes and eroded
sand-dune pastures.

Discussion. The species is in Norway exclusively found on coastal sand or shell
deposits. According to Tensberg & Hgiland (1980), Cladonia subrangiformis occurs early in
the colonization of a prograding dune system, and is absent or rare in the inner dunes (both
prograding and eroding dune systems). It grows in vegetation dominated by Calluna vulgaris
or Salix repens, but apparently avoids C. vuligaris litter (Tensberg & Hgiland 1980) which
makes the soil more acid (Heiland 1978). Cladonia subrangiformis prefers calciferous soil
(D.H. Brown & R.M. Brown 1968, Ahti 1977b, Purvis & James 1992a). In England it is
among the most common lichens on chalk grassland (Gilbert 1993).

Threats. Results. None.

Discussion. Trampling by man is a general threat to sand-dune lichens.

Status in Norway. No localities were investigated during the project. In one site (3689)
which was investigated in 1978, the species was fairly common between 50 and 70 m in a
transect made from the backshore to the climax vegetation (Tensberg & Hgiland 1980).

The sites are in a nature reserve (3702), a national park (3630), and a flora and fauna
preservation with biotope protection (3689). The species is apparently very rare, and may
belong in category R or E.

Recommendation. Trampling by man should be avoided in the nature reserve. Parts of
the sand-dunes should be protected from trampling by fencing.

Localities.
A 3630 ROGALAND, KLEPP, Orre, [KL 98 14—17, 1212 111], 1988.12.23 Johnsen J.I. (BG).
A 3689 VEST-AGDER, FARSUND, Lista, Kviljo, LK 64 39, 1311 II, 1978.07.26 Heiland K. & Tensberg T. 2887

(O).
V¥ 3702 QSTFOLD, HVALER, Akereya, [PL 07-08,46—47, 1913 IlI], Eilertsen O. (O).

Collema coccophorum Tuck.

TIUCN categories. Norway: EX, Sweden: +, Finland: —, EU: V.
Norwegian distribution. The species is known from a single locality in the upper,
continental part of the Gudbrandsdalen valley in southeastern Norway. The locality is situated
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in the southern boreal region. Altitude: 400-600 m. Counties: Op.

World distribution. Collema coccophorum is apparently a rare, but widely distributed
species in dry areas of the world. Degelius (1954, 1974) listed localities from Europe, Africa,
North America, South America, and Australia. In Europe, the species is known from Norway,
Sweden, France, Germany, the Czech Republic, Hungary, and Slovenia.

It was recently reported from Torne Lappmark as new to Sweden (Alstrup 1991).

Ecology. Results. No ecological data was indicated on the label of the Norwegian
collection.

Discussion. The site is a south-facing slope, probably grazing land, and one of the
richest sites for the ’steppe element’ in Norway. The climate is strongly continental, with a
yearly precipitation of 400—500 mm (cf. Forland 1993). The bedrock is calciferous, consisting
mainly of greenstone, phyllite and mica schist.

According to Degelius (1954), Collema coccophorum is a terricolous species, growing
on naked, more or less calciferous soil (clay, sand, weathered gypsum, etc.). A similar habitat
is assumed for the Norwegian specimens.

Threats. Results. Assumed threats were overgrowth by vascular plants (1) and trampling
1).

Discussion. The species is probably a pioneer, requiring open soil. If the species still
exists at the site, land-use change resulting in overgrowth by grasses and shrubs may be a
threat, as well as excessive trampling by cattle.

Status in Norway. The single Norwegian collection was made in 1863 (Degelius 1954),
and the species has not later been observed in Norway. The locality is situated within the
Vistehorten nature reserve.

Recommendations. There several rare microlichens at the site, and a management plan
for the nature reserve should include traditional land-use in order to keep the habitat open.
Further search for the species at this site is necessary.

Note. The species is not treated in the Swedish red list.

Localities.
O 624 OPPLAND, VAGA, Viste, [NP 00-01,59, 1618 I}, 1863, Fries T.M. (UPS) — Inv.: ET & RH, 1991: 0.

Collema crispum (Huds.) F.H. Wigg.

IUCN categories. Norway: K, Sweden: +, Finland: —, EU: +.

Norwegian distribution. The species is known from one single locality, a small island
in the southern part of northern Norway. The locality is situated in the lowland belt of the
coastal section. Altitude: Below 13 m. Counties: No.

World distribution. The species occurs in Europe, northern Africa, the Middle East,
North America, and New Zealand (Degelius 1954, 1974). It is widely distributed in Europe,
and especially frequent in the western part. According to Degelius (1954), it is one of the most
common Collema species in many areas, e.g. in the British Isles.

Collema crispum is mainly a southern species in the Nordic countries, occurring in
Denmark, the Faroe Islands, and Sweden (from Skane to Uppland) (Degelius 1954, 1974,
Santesson 1993).

Ecology. Discussion. The species was collected on sloping, moist calcareous rock
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(Degelius 1982).

The species grows on a wide range of substrates including soil, rock, bark, and wood;
the most common substrates are more or less calciferous soil, limestone, chalk, more or less
calciferous sandstone, and mortar (Degelius 1954). In Scandinavia, it is mainly terricolous.
The most important habitats are man-made, and include bare patches in lawns, roadsides,
ditches, claypits, limestone quarries, and dusty walls. Natural habitats are mainly rocks and
boulders of limestone and sandstone. The species prefers somewhat moist and shaded habitats,
and sometimes occurs on periodically submersed rocks. The species often grows together with
C. tenax, sometimes also with C. limosum, and is regarded as a pioneer lichen and a weak
competitor (Degelius 1954).

Threats. Results. None.

Discussion. Being a pioneer lichen, it is possibly threatened by overgrowth.

Status in Norway. The single Norwegian collection was made in 1975, and no later
information about the population is available. The species was abundant and the specimens
well-developed in 1975, although without apothecia (Degelius 1982). The locality is not
protected. The Norwegian population is the northernmost in Europe, and widely disjunct from
the nearest Swedish localities.

The species is insufficiently known in Norway, and possibly overlooked.

Recommendations. The species should be sought for in other localities.

Notes. The Norwegian material belongs to var. crispum.

Localities.
¢ 2593 NORDLAND, VEGA, Andeya, [PT 34-3591, 1726 II], alt.: 1-13 m, 1975, Degelius G. (Degelius 1982:
65).

Collema curtisporum Degel.

IUCN categories. Norway: E, Sweden: E, Finland: E, EU: ?.

Norwegian distribution. The species is known from 3 localities in the eastern parts of
southern Norway. The sites are in the middle and northern boreal regions. Altitude: 480—900
m. Counties: Op, Bu.

World distribution. Collema curtisporum is known from Europe and from a few
localities in western North America (Montana and Washington) (Degelius 1974, McCune
1982). According to Degelius (1954, 1974) the European distribution is concentrated to
Norway, Sweden and Finland, with one additional locality in northern Italy. The highest
regional abundance is probably in Jokkmokk, northern Sweden (50 known localities; Karstrém
1992b).

Ecology. Results. Collema curtisporum is a corticolous species that in Norway so far
has been found only on Populus tremula. Recorded habitats were a northern boreal Betula
forest, a mixed Betula-Picea forest (both Buskerud) and a river gorge with Picea and Pinus
(Oppland). The aspect was southern in all sites. Associated species in Buskerud included
Pannaria conoplea, while Heterodermia speciosa and Ramalina dilacerata grew in the vicinity
of the Oppland locality. All Norwegian localities had a humid microclimate; those in Buskerud
in a fog belt, and that in Oppland in a river gorge.

Discussion. In Jokkmokk in Sweden the species grows exclusively on Populus tremula,
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and seems to be restricted to old P. abies forests with a high frequency of P. tremula
(Karstrom 1992b). The high frequency of P. tremula is probably a result of previous
catastrophic events; the stands probably represent old successional stages after fires (Karstrom
1992b). In Norway the smallest C. curtisporum population (47) was within what is likely to
be a fire-free refugium, the two richer populations (/6, 3260) more likely to have experienced
fires.

Threats. Results. Assumed threat was forestry (3).

Discussion. Clearcutting represents an important threat as the species probably has a
high demand for humidity and/or shade. The only host species, Populus tremula, may show
future declines due to recruitment problems within natural spruce forests caused by reduced
frequency of forest fires.

Status in Norway. The single known old locality was investigated and the species
found. Two new localities were discovered, one of them a few kilometers from the old one
(3260). At this site it was abundant on several trees. At locality 4/ it was sparsely represented
by a few thalli on one trunk. There are no protected localities.

Recommendations. Intact localities should be protected from forestry. Locality 4/
should be included in a nearby nature reserve. Locality 3260 should also be considered for
protection. In order to establish a natural fire regime, a mosaic of fire-free refugia and
different successional stages should be allowed to develop in a large forest area (at least some
square kilometers are needed). Forest management in the surrounding forests should allow a
certain recruitment of Populus tremula in Picea abies stands. A study of stand history and
population size and dynamics of C. curtisporum in Norway is needed.

Localities.
[ J 16 BUSKERUD, HOL, N for Neraal, i det evre skogsbelte, (MN 61 21, 1516 II), (alt.: 800-900 m), 1915.07
Lynge B. (O) — Inv.: TT, 1992.07.03: 1.
* 3260 BUSKERUD, HOL, N of Hol, NE of Rude, MN 64 19, 1516 11, alt.: 800 m, 1992.07.04 Tensberg T. 17500
etc. (BG) — Inv.: TT, 1992.07.04: 4.
* 41 OPPLAND, RINGEBU, Serda ved Halvfaret, NP 649 260, 1818 III, alt.: 480 m, 1992.06.27 Gaarder G.
727 (O) - Inv.: GG, 1992.06.27: 1.

Collema fragrans (Sm.) Ach.

IUCN categories. Norway: E, Sweden: E, Finland: EX, EU: +.

Norwegian distribution. The species is known from one single locality in the inner
fjord district of western Norway. The locality is in the southern boreal region. Altitude: 100
m. Counties: SF.

World distribution. The species occurs in Europe, North America, northwestern Africa
and New Zealand (Degelius 1954, 1974). In Europe it is scattered, but widely distributed,
being known from the southern, central and western parts as far north as southern
Fennoscandia (Degelius 1954, Nimis 1993). In Italy it is apparently not common (Nimis 1993)
and in Germany it is extinct, endangered or vulnerable in several regions (cf. Scholz 1992).
According to Seaward (1985: map 448) it is very rare in the British Isles with a few localities
in southern England and one in Scotland. On the whole it seems to be rare in Europe.

In Sweden it is known from about 15 localities in the southern part (Skdne to
Vistmanland; now extinct in all but one) and four localities in Lule Lappmark in the northern
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part (Arvidsson 1986, Aronsson et al. 1995). In Denmark it is endangered (Alstrup & Sechting
1989) and in Finland extinct (Rassi et al. 1992).

Ecology. Results. The species has been found on pollarded trunks of Ulmus glabra. The
habitat was a grazed infield with old, pollarded, solitary elms in a slightly west-facing slope.
Collema fragrans occurred on dry bark dominated by Gyalecta ulmi, and with Sclerophora
nivea in somewhat dryer niches. Collema fragrans inhabited the SSW side of the trunks.

Discussion. In Norway the species is so far only known from solitary, old, pollarded
trunks of Ulmus glabra in the old cultural landscape of inner Sogn og Fjordane. In the British
Isles the species occurs in similar habitats, being mainly restricted to nutrient-enriched bark
of old trees of Ulmus in old parklands (Watson et al. 1988, Purvis & James 1992b). On a
Scandinavian basis, the main substrate is Fagus sylvatica, Populus tremula and Ulmus
(Ingelog et al. 1993), while it is more rarely found also on Fraxinus excelsior, Tilia cordata,
and Betula (Degelius 1954). In southern Sweden it is found in the old agricultural landscape
and on roadside trees in humid sites (Degelius 1954, Arvidsson 1986, Ingelog et al. 1993). In
northern Sweden, it occurs on Populus tremula in spruce forests, often together with Collema
curtisporum (Karstrom et al. 1993).

Threats. Results. Assumed threat was abandonment of pollarding (1).

Discussion. The abandonment of pollarding, resulting in uprooting of trees by strong
winds, is a major threat to the known population today. One fallen pollard was observed
during the field investigation.

Discussion. In England, Collema fragrans has decreased dramatically in recent years due
to the demise of Ulmus (Purvis & James 1992b); spreading of the elm disease may thus
represent a future threat also in Norway. Random extinction is also a threat for such small
populations.

In southern Sweden, the species is threatened by cutting of large trees and change in the
use of old, grazed woodlands. The northern Swedish populations are threatened by forestry
(Ingelog et al. 1993).

Status in Norway. Collema fragrans occurs sparsely on 4 elms at one locality. The site
is not protected.

Recommendations. The trees at the locality should be protected, and a management
plan should include continuation of pollarding and recruitment of young trees.

The species should be sought for, especially in the Morkrisdalen valley where there are
several abandoned farms upstream from Hyrnavollen (2406) on both sides of Markrisdalselva.

Localities.
@® 2406 SOGN OG FJORDANE, LUSTER, innermost part of the Lustrafjorden, c. 1 km NE of Mérkri,
[=Hymavollen] (MP 271 249, 1418 II), (alt.: 110 m), 1985.08.02 Arvidsson L. (GB) —Inv.: AB & TT,
1994.05.28: 3.

Collema leptaleum Tuck.

IUCN categories. Norway: E, Sweden: —, Finland: —, EU: —.
European responsibility species.

Norwegian distribution. The species is known from one locality in western Norway.
The site is in the lowland belt of the coastal section. Altitude: 70—125 m. County: SF.
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World distribution. The species, which comprises two varieties, is widely distributed
in temperate and tropical areas and is known from South and North America, Africa, Asia,
Australia, and Europe (Degelius 1974, Tensberg 1993). Var. leptaleum is the commonest one
with occurrences on all continents, whereas var. biliosum is mainly a tropical taxon not known
to occur in Europe. Its world distribution has been mapped by Degelius (1974).

In Europe the species is only known from Norway (Tensberg 1993).

Ecology. Results. Collema leptaleum has been found on bark of pollarded trunks of
Fraxinus excelsior in a Fraxinus-Quercus grove in a south-facing slope in an old cultural
landscape. The species occurred on naked bark mainly on the south-facing side of the trunks,
partly also on the lower side of slightly leaning trunks. Associates included Acrocordia
gemmata, Bacidia rubella, Collema flaccidum, C. nigrescens, Gyalecta truncigena, Leptogium
saturninum, L. teretiusculum, Melanelia glabratula, Nephroma resupinatum, Opegrapha
rufescens, Parmeliella triptophylia, and the bryophyte Leucodon sciurioides.

Discussion. Collema leptaleum is probably a warmth-demanding species of eutrophic
bark in Norway, possibly preferring habitats influenced by man. According to Degelius (1974,
1986), C. leptaleum usually grows on naked bark on trunks and branches of various,
particularly broad-leaved, trees, in moist to dry forests, groves, and on solitary roadside trees.

Threats. Results. No apparent threat recorded.

Discussion. If the trees remain unpollarded, however, they may easily be uprooted by
strong winds. Random extinction is a general threat for such small populations.

Status in Norway. The species grows on at least seven trunks. On some trunks several
thalli occurred. The site is not protected.

Recommendations. The locality (220/) should be protected and a management plan
should include continuation of pollarding and recruitment of young trees. The species should
be sought for in Leikanger and adjacent areas on the northern side of Sognefjorden.

Localities.

* 2201 SOGN OG FJORDANE, LEIKANGER, Eitorn, farm Vestrheim, LN 71-72,88, 1317 II, alt.: 70—125 m,
1992.10.19 Tensberg T. 18609, etc. (BG, O) — Inv.: TT, 1992: 3.

Collema multipartitum Sm.

IUCN categories. Norway: R, Sweden: +, Finland: V, EU: +

Norwegian distribution (Fig. 15). The species is known from 17 localities in the
lowlands of southeastern Norway. All localities are within the boreonemoral region, and, with
a few exceptions (77, 3522, 3523), situated within a few kilometers from the sea. Altitude:
From about sea-level to 110 m. Counties: Ak, Bu, VT, Te.

World distribution. According to Degelius (1954, 1974, 1986) the species occurs in
Europe, Africa (Morocco), and North America. In Europe, it is widely distributed in areas with
calcareous bedrock, occurring in Fennoscandia, the British Isles, central and southern Europe
where it occurs mainly in the mountains and is rare in the lower part of the Mediterranean
area (Degelius 1954). In Italy, the species is rare and has an optimum in areas with
submediterranean vegetation (Nimis 1993).

In Sweden the species is more or less common on Oland and Gotland, and also occurs
on the coast of S6dermanland and Uppland, as well as in one inland locality in Véastmanland
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Fig. 15. Collema multipartitum. Distribution in Norway.

(by the shore of a lake; Degelius 1954). In Finland, the species occurs on the Baltic island
Korpo (Regio aboénsis; Vitikainen 1991).

Ecology. Results. The substrate (indicated in 14 localities) was Cambro-Silurian
sedimentary rocks of the geological *Oslo Region’, possibly exclusively limestone. The habitat
(indicated in 10 localities) was fully exposed to somewhat shaded (pine forest), south- to west-
facing, weakly inclined to vertical rock faces. With one exception (79), all localities were
apparently situated within a few hundred meters from the sea or large lakes; some localities
were in maritime situations.

Discussion. Degelius (1954) discussed the ecology of C. multipartitum on a European
scale: It is restricted to bare calciferous rock, in particular limestone, sometimes it occurs on
dolomite or schist, but rarely on siliceous rocks. The species mainly occurs in fissures and
depressions, sometimes even periodically inundated, but is rare in the shade. The habitats may
be horizontal to more or less vertical, and include maritime ("lower aerohaline belt’) and
lacustrine rocks.

Threats. Results. Threats were noted at five of the nine investigated localities: by air
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pollution (75, 2432), building on the site (75, 2826, 3475), and trampling (2826, 2827).

Discussion. Since it mainly grows on exposed, south- to west-facing rocks near the sea
in the most densely populated part of the country, we assume that some populations may be
threatened by fragmentation and abrasion due to human activities (81, 2421, 2826, 2827,
3089). Some localities in Telemark (at least 75, 2432) are within an area of local air pollution
where the surrounding corticolous lichen flora shows signs of damage. One locality (80) is
situated on an island which is now a huge quarry, and it is doubtful if the species is still
present. In one locality (79), it was sought for in vain in the early 1980’s; the site is close to
a development area.

Status in Norway. The species was investigated in 4 old localities and found to be
present at all. Five new localities were discovered. The species grows in a habitat actively
studied by lichenologists since the early 1980’s, and is certainly a rare species. Locality 76,
and possibly 74, are within nature reserves.

Recommendations. One locality (77) is one of the richest localities for southeastern
limestone lichens in Norway, and is proposed for protection.

Localities.

V¥ 81 AKERSHUS, BERUM, Ostgen, vestsiden, [NM 87 37-38, 1814 1], 1939.09.24 Rui H. 5867 (O).

[ J 77 BUSKERUD, HOLE, Bensnestangen, NM 67 58, 1815 III, alt.: 80 m, 1983.10 Timdal E. 3880 (O) — Inv.:
ET & RH, 1994.04.09: 4.

3522 BUSKERUD, HOLE, promontory 500 m WNW of Rytterdker, NM 694 596, 1815 III, alt.: 65 m,
1994.04.09 Haugan R. & Timdal E. 7885 (O) — Inv.: ET & RH, 1994.04.09: 1.

* 3523 BUSKERUD, HOLE, Limovnstangen, NM 693 588, 1815 Ill, alt.: 65 m, 1994.04.09 Haugan R. & Timdal
E. 7887 (O) — Inv.: ET & RH, 1994.04.09: 3.

»*

® 2826 BUSKERUD, HURUM, E side of Knattvollbukta, NL 837 993-994, 1814 II, ait.: 2-5 m, 1993.09.18 Bratli
H. B0119&0120 (O) — Inv.: HB, 1993.09.18: 2.

* 2827 BUSKERUD, HURUM, the point W of Skjettelvika, NL 81 99, 1814 II, alt.: 5 m, 1993.04.11 Bratli H.
BO118 (O) — Inv.: HB, 1993.04.11: 1.

v 79 BUSKERUD, RGYKEN, Ovenfor Lillelia, [NM 83 27, 1814 1], 1933.05.14 Breien K. & Stermer P. (O).

& 2421 OSLO, Hovedon, [NM 96-97,40-41], 1920, Magnusson A.H. (Degelius 1954: 383).

A 3089 OSLO, Ramberggya, NM 965 395, 1914 1V, alt.: 10 m, 1982.05.06 Timdal E. 3281 (O).

A 74 TELEMARK, BAMBLE, E of the lake Stokkevatn, c. 900 m NNE of Tangval, NL 39 43, 1713 II, alt.:
80-110 m, 1981.11.08 Timdal E. 3115 (O).

o 75 TELEMARK, BAMBLE, Croftholmen ved Stathelle, (NL 404 453-454, 1713 II), (alt.: 25 m), 1973.05.06
Dahl E. (O) — Inv.: ET, 1994.03.19: 3.

[ ] 76 TELEMARK, BAMBLE, E of Steinvika in Rognsfjorden, (NL 430 396, 1712 I), alt.: 2-10 m, 1981.11.08
Timdal E. 3125 (O) — Inv.: ET, 1994.03.19: 1.

* 3475 TELEMARK, BAMBLE, Rognstranda, NL 407 412, 1713 11, alt.: 3 m, 1994.03.19 Timdal E. 7815 (O) —
Inv.: ET, 1994.03.19: 1.

A 73 TELEMARK, KRAGER®@, NW-side of Barlandskilen, NL 17 21, 1712 IV, alt.: 2 m, 1982.09.04 Timdal
E. 3741 (O).

* 2432 TELEMARK, PORSGRUNN, north of Versvika, along the fjord, NL 372-373,519-520, 1713 [I, alt.: 1 m,
1993.06.30 Bratli H. H0070 (O) — Inv.: HB, 1993.06.30: 3.

A 3104 VESTFOLD, SANDE, Bjerkeya, NL 76 98, 1814 II, alt.: 10 m, 1982.05.08 Timdal E. 3283 (O).

¥ 80 VESTFOLD, VALE, "Holmestrand, Lange’, [NL 77-79,95-96, 1813 I], Norman J.M. (O).
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Degelia atlantica (Degel.) P.M. Jorg. & P. James

IUCN categories. Norway: V+, Sweden: —, Finland: —, EU: V.
Fennoscandian responsibility species.

Norwegian distribution (Fig. 16). The species is known from 58 localities in the
coastal lowlands of western Norway. The sites are mainly in the lowland belt of the coastal
section, as well as in the boreonemoral and the southern boreal regions. 4ltitude: From about
sea-level to 100 m. Counties: Ro, Ho, SF, MR.

World distribution. Degelia atlantica is an Atlantic-Mediterranean species (Jergensen
& James 1990). It is reported from Tunis, the Azores, Madeira, the Canary Island, Greece, the
former Yugoslavia, Italy, Portugal, Spain, France, western parts of the British Isles, and
Norway (map in Jorgensen 1978). It is, however, rare in the Mediterranean area where the
specimens usually are poorly developed (Jergensen 1978). In Fennoscandia the species is
restricted to Norway. Large populations are only known to occur in Scotland, Ireland and
Norway.

Ecology. Results. Degelia atlantica was collected on more or less mossy rock walls (25
records), including one from calciferous and one from schistose rock, and on various broad-
leaved trees: Populus tremula (7), Fraxinus excelsior (4), Acer platanoides (1), Tilia cordata
(1), and Corylus avellana (1). Recorded aspects were western (6), northern (4), eastern (2),
northeastern (2), northwestern (2), east-southeastern (1) and southeastern (1). The sites were
in forest (10), pasture (1), heath (1), and scree (1).

Discussion. Degelia atlantica seems mainly to be a saxicolous species in Norway, while
it is mainly an epiphyte in the British Isles (Seaward & Hitch 1982) and further south
(Jergensen 1978). According to James et al. (1977), it occurs in a species-rich western facies
of the ’Lobarion’ alliance. Such vegetation has been recorded as locally abundant on
moderately shaded, mossy, broad-leaved trees in cool, sheltered, and continuously humid
woodlands in the British Isles (Seaward & Hitch 1982). Degelia atlantica seemingly has a
similar habitat preference in Norway, and the populations seem to occur in sites sheltered
against strong sun exposure by topography and/or a tree canopy. The species is considered an
indicator of ecological continuity in forests by Rose (1992).

Threats. Results. Recorded threats include logging and planting of Picea (5), building
on the site (4), trampling (4), overgrowth (3), air pollution (1), and draining (1).

Discussion. In parts of England the species has recently become extinct because of
airborne acidic depositions (Farmer et al. 1992). It is likely to be threatened by any increase
in air pollution and clearance of ancient woodland sites (Seaward & Hitch 1982).

Status in Norway. Twenty-four old sites were investigated. It was found in 8 sites,
regarded as extinct in 9, and of uncertain status in 7. Nine new localities were discovered. In
some sites it was abundant and luxurious, e.g. in 2229 and 2220. One locality is within a
nature reserve (2639).

Recommendations. Clearance and introduction of new tree species to the sites, as well
as any other activity mentioned under *Threats’ above, should be avoided. Two sites should
be considered for protection: 838 and /831.

Notes. In Europe Degelia atlantica has its richest occurrences in Ireland and Scotland
(Jergensen, pers. comm. 1994); it is therefore referred to as a Fennoscandian responsibility
species, although it is considered as vulnerable in the EU.
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Fig. 16. Degelia atlantica. Distribution in Norway.
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Localities.
O 122] HORDALAND, ASK@Y, Straumsnes, Nygard, (KN 92 09, 1115 I), (alt.: 1-20 m), 1937.06.27 Ahlner S.
(S) — Inv.: TT, 1993.07.04: 0.
¥ 1218 HORDALAND, AUSTEVOLL, Husavik, pa Hufteren, [KM 92 59, 1115 I1], alt.: 5 m, 1937.08.04 Santesson
R. (S).
A 2215 HORDALAND, AUSTEVOLL, Huftaray, the E-facing slope N of Bjelland, [KM 92 66, 1115 1}, alt.: 1-30
m, 1985.09.18 Tensberg T. 9376 (BG).
W 2216 HORDALAND, AUSTEVOLL, Storebs, [KM 90 68, 1115 I1], Balle O. (BG).
@ 2217 HORDALAND, AUSTEVOLL, Megster, (KM 825 651, 1115 III), (alt.: 10 m), 1967.09.20 Jergensen P.M.
(BG) — Inv.: JHH & TT, 1993.08.20: 3.
V 2226 HORDALAND, AUSTRHEIM, Lervag, [KN 82 48, 1116 1V], 1974.03.24 Qvstedal D.O. (BG) - Inv.
DO@ & TT, 1994.04.26: —.
¥ 1829 HORDALAND, BERGEN, Fana, Skibenes, [KM 93 84, 1115 II], 1946.06.30 Dahl E. (O).
W 2225 HORDALAND, BERGEN, Store Milde, Engebret Erichsens hage, [KM 93 85, 11151], 1954.02.16 Naustdal
J. (BG).
O 2209 HORDALAND, BOMLO, Eidesviken, ved de innerste naustene, (KM 84 12, 1114 II), (alt.: 1-10 m),
1939.05.18 Feegri K. (BG) — Inv.: TT, 1993.08.31: 0.
¥ 2210 HORDALAND, BGOMLO, Bremnes, Nordre Leklingholmen, KM 83 25, 1114 11, 1939.05.18 Fagri K. (BG).
O 2211 HORDALAND, BOMLO, prope Mosterhavn insulae Mosters, (KM 96 23-24, 1114 II), alt.: 5 m,
1912.08.18 Havaas J.J. (BG) — Inv.: TT, 1993.08.31: 0.
* 3228 HORDALAND, BGMLO, Bemlo, Lykling, KM 849 248, 1114 II, alt.: 10-20 m, 1993.08.31 Tensberg T.
19096 (BG) — Inv.: TT, 1993.08.31: 3.
O 839 HORDALAND, FITJAR, Sandvikvag, [KM 95 53, 1114 I], 1978.08.17 Sundell SW. (UPS) — Inv.: TT,
1994.05.12: 0.
& 828 HORDALAND, FITJAR, ved Fzraysundvatn, [KM 96 53, 1114 I], 1974.08.14 @Osthagen H. (O).
V 836 HORDALAND, FUSA, branter nira Fagerheim, (LM 11-12,76, 1215 III), 1953.07.17 Lindahl P.-O. (S,
UPS) — Inv.: TT, 1993.08.15: —.
O 1822 HORDALAND, KVAM, Strandebarm, Skutevika, (LM 437 885, 1215 I), 1936.06.16 Holmboe J. & Lid
J. (0) = Inv.: TT, 1993.11.13: 0.
¥ 182] HORDALAND, KVINNHERAD, mellom Reyrvik og Sundsvag, [LM 15-16,38-40, 1214 1V], 1939.07.07
Dahl E. (O).
¥ 1830 HORDALAND, KVINNHERAD, Sunde, [LM 15 37, 1214 1V], 1939.07.04 Dahl E. (O).
* 3230 HORDALAND, KVINNHERAD, Bergsvégen, E of the cove, LM 169 616, 1215 11I, 1993.09.19 Tensberg
T. 19217 (BG) — Inv.: TT, 1993.09.19: 2.
@ 2037 HORDALAND, LINDAS, Mundalsberget, (KN 996 201, 1116 II), (alt.: 40 m), 1987.09.06 Holien H. 2968
(TRH) — Inv.: JHH & TT, 1994.05.09: 2.
A 2228 HORDALAND, LINDAS, Isdal, [KN 95 20, 1116 II], 1976, Balle O. & @vstedal D.O. (BG) — Inv.: JHH
& TT: -.
% 3229 HORDALAND, LINDAS, Lurokalven, [KN 84-86,36—37, 1116 111], alt.: 10 m, 1993.09.11 Qvstedal D.O.
(BG) — Inv.: DO, 1993.09.11: 3.
V¥ 837 HORDALAND, OS, Mobergviki, pd vistsidan, [LM 02-03,76-77, 1115 1I}, 1953.07.14 Lindahl P.-O.
(UPS).
® 838 HORDALAND, OS, Bjernen, (LM 029 725, 1115 II), 1978.08.17 Sundell S.W. (UPS) — Inv.: TT,
1994.04.10: 3.
A 1219 HORDALAND, OS, Oseyro, Halhjem, [LM 01 73, 1115 II], 1981.10.29 Anderberg A. 627 (S).
A 2221 HORDALAND, OS, Storomsvagen, [LM 00 75, 1115 II], 1979.02.09 Blom H.H. (BG).
@ 2223 HORDALAND, OS, Rettingi, S@-vendt li ovafor Skitnevag, (KM 986 725, 1115 II), (alt.: 20 m),
1981.05.24 Resberg 1. (BG) — Inv.: TT, 1994.05.01: 1.
¥ 2224 HORDALAND, OS, Skavhella, (LM 08-09,80-81, 1215 III], 1939.08.20 Fegri K. (BG).
* 3544 HORDALAND, OS, between Storon and Lepsoy, E of the sound E of Geitoya, the W-facing slope at the
small cove N of the boathouses, LM 006 747, 1115 11, alt.: 1-10 m, 1994.04.17 Tensberg T. 19729
(BG) — Inv.: TT, 1994.04.17: 1.
842 HORDALAND, STORD, Stord, on the rocky shore E of Grov, [LM 05 39, 1214 IV], 1969.08.03 Moberg
R. 1367 (UPS).
& 1820 HORDALAND, STORD, Huglo, mellom Haukene og Brandvik, [LM 09-10,39-40, 1214 1V], 1927.06.19

Lynge B. (O).
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HORDALAND, STORD, Sagvag, [KM 97 32, 1114 1], 1967.08.20 Stgrmer P. (O).

HORDALAND, STORD, Gullberg, (LM 044 314, 1214 V), (alt.: 10-20 m), 1927.06.21 Lynge B. (O) —
Inv.: TT, 1994.05.12: 2.

HORDALAND, SUND, Bjelkargy, Dalbrotet, [KM 90 84, 1115 II], 1953.05.10 Naustdal J. (BG).

HORDALAND, SUND, Bukken, (KM 898 847, 1115 II), (alt.: 1-10 m), 1967.08.02 Naustdal J. (BG) —
Inv.: JHH & TT, 1993.08.19: 4.

HORDALAND, SVEIO, Brokaneset, [KM 99 19, 1114 II], 1980.03.20 @revik G. (BG).

HORDALAND, TYSNES, Onarheim, [LM 11 50, 1214 V], 1978.08.16 Sundell S.W. (UPS).

HORDALAND, TYSNES, Teistholmen v. Anuglo, (LM 15 48-49, 1214 [V), 1924.08.08 Holmboe J. (BG,
0O) — Inv.: TT, 1993.09.12: 0.

HORDALAND, TYSNES, Beltestad, ved sundet mot Beltestadknappen, LM 025 566, 1980.09 Blom H.H.
(BG).

HORDALAND, TYSNES, Reksteren, Asvag, [KM-LM,96-01,56-66, 1115 113, 1967.11.05 Blom H.H.
(BG).

HORDALAND, TYSNES, Sunde bei Loksund, (LM 16 61, 1114 1), 1910, Havaas J.J. (BG) — Inv.: TT:

HORDALAND, TYSNES, Tysnesoy, Beltestad, LM 031 557, 1214 IV, alt.: 10 m, 1993.09.18 Tensberg
T. 19206 (BG) — Inv.: TT, 1993.09.18: 4.

MORE OG ROMSDAL, HER@Y, Runde, ved vegen N for Blafjell, (LQ 266 236), alt.: 20 m, 1980.05.14
Gauslaa Y. (NLH) — Inv.: GG & JBJ, 1993.09.21: 1.

ROGALAND, BOKN, Ogney, (KL 98 74, 1113 I], 1981.05.29 Skjolddal L.H. 602 (BG).

ROGALAND, FORSAND, Udburdfjeld, klippvéigg i nedre del av NW-sluttningen, (LL 33 31, 1212 1), alt.:
50 m, 1932.06.26 Degelius G. (UPS) — Inv.: JIJ, 1993.10.17: —.

ROGALAND, GJESDAL, c. 2 km fra Dirdal, vid Frafjorden, [LL 37-38,25-26], 1936.06.17 Persson H.
(O, UPS) - Inv.: DO@, 1993.08.06: —.

ROGALAND, HIELMELAND, M4landsdalen naturreservat, Méland, LL 397 562, 1993.08.05 @vstedal
D.O. (Dvstedal inv.) — Inv.: DO@, 1993.08.05: 1.

ROGALAND, RENNES@Y, ovenfor "Smia’, Vikevag, [LL 113 557, 1213 III}, 1988.03.13 Johnsen J.I.
(BG).

ROGALAND, RENNES@Y, under Dalsfjellet, [LL 126 533, 1213 III], 1990.04.13 Johnsen J.1. (BG).

ROGALAND, RENNES@Y, Ask—Hodne (@sthusvik), LL 143 524, 1213 III, alt.: 30-40 m, 1993.09.18
Johnsen J.I. (BG) — Inv.: J1J, 1993.09.18: 2.

ROGALAND, SANDNES, Hole, Bjennbasen, ved Trodal, [LL 29 31-32, 1212 I}, 1969.06.22 Jargensen
P.M. 3028 (BG).

ROGALAND, STAVANGER, Madla, steep between Kvernevigen and Haalands-Vd., (LL 05 42, 1212 1V),
1963.05.17 Eriksson O. & B. 2248 (UPS) — Inv.: JIJ, 1993.10.24: —.

ROGALAND, VINDAFJORD, Vikedal, Uppsalneset, [LL 23 99, 1213 1}, 1953.07.22 Lindahl P.-O. (UPS).

SOGN OG FJORDANE, FLORA, Svaney, (KP 933-935,238, 1117 1), alt.: 30 m, 1991.06.18 Anonby J.E.
(BG) - Inv.: PGI, 1993.09.18: 4.

SOGN OG FJORDANE, FLORA, Svaney i Sunnfjord, KP 932 241, 1117 I, alt.: 30 m, 1993.09.18 Ihlen
P.G. 431 (BG) - Inv.: PGI, 1993.09.18: 2.

SOGN OG FJORDANE, SELIJE, Stat, Selje, [LP 08—09,84-85, 1119 III], Havaas J.J. (O) — Inv.: JHH &
PGI, 1993.11.02: 0.

SOGN OG FJORDANE, SELJE, ved Ervik pa Statlandet, [KP 97-99,98-99, 1019 II], 1903, Havaas J.J.
(O) — Inv.: JHH & PGI, 1993.11.02: 0.

SOGN OG FJORDANE, VAGS@Y, S. Vagsey, S. Oppedal, [KP 93 76, 1118 IV], 1949.08.19 Stermer P.
(O) = Inv.: JHH & PGI, 1993.11.03: 0.

Erioderma pedicellatum (Hue) P.M. Jorg.

IUCN categories. Norway: E, Sweden: EX, Finland: —~, EU: —.
European responsibility species.
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Norwegian distribution. The species is known from three old localities in the
surroundings of Grong center, Nord-Trendelag, and from two recently discovered localities
in Grong and Overhalla. All localities are situated within the southern boreal region. Altitude:
2090 m. Counties: NT.

World distribution. Erioderma pedicellatum is an amphi-atlantic species which is
known from the Atlantic coast of North America (New Brunswick, Nova Scotia, and
Newfoundland; Ahti & Jergensen 1971, Jergensen 1972b, Maass 1980, 1983) and from
Scandinavia (Ahlner 1948, Jorgensen 1990, Holien et al. 1995).

In Sweden it was known only from Virmland (Ahlner 1948) where it is now regarded
as extinct (Aronsson et al. 1995).

Ecology. Results. The substrate was exclusively small twigs of Picea abies. The habitats
were very humid, shaded forests in small brook ravines on marine sediments with a field layer
dominated by large ferns and herbs. In both localities the individuals were growing close to
naturally occurring gaps (small swamps) which might indicate demands for rather high
incident light as well as a stable, high humidity.

Discussion. According to Maass (1980, 1983), E. pedicellatum is a species that demands
stable and high humidity. It tolerates low winter temperatures, and may be regarded as a
hygric oceanic and thermic ’continental’ species (cf. Holten 1988). It is the only true boreal
species of a genus with a tropical and subtropical main distribution.

While the species has been recorded only on twigs of P. abies in Scandinavia, it has
also been found on the trunk, mainly of Abies balsamea, in North America. Other noteworthy
threatened lichens like Pannaria ahineri and Pseudocyphellaria crocata have been found
associated with E. pedicellatum, both in North America and in Norway.

Erioderma pedicellatum is very rare and declining also in North America (Maass 1980,
1983). According to Maass, the establishment, i.e. the resynthetisation of new thalli, is
possibly an extremely critical stage in the life cycle of this non-sorediate species. The
photobiont, a cyanobactena of the genus Scyfonema, is not known neither in its free-living
form nor from any other lichen species growing in spruce forests supporting E. pedicellatum
in central Norway.

Another important ecological observation mentioned by Maass (1980) is that E.
pedicellatum seems to be restricted to fire-free refugia.

Threats. Results. The three Norwegian localities recorded by Ahlner (1948) have been
clearcut and replanted. The two new localities are threatened by logging, and the specimens
of random extinction.

Discussion. Logging not only directly removes possible substrates, but also indirectly
alters the microclimate in adjacent habitats. This was clearly demonstrated in Brattmoviken
in Viarmland, Sweden, which was protected in the early fifties (Ahlner 1954). The surrounding
forest was clearcut, causing desiccation of the microhabitat and death of the E. pedicellatum
population which counted several hundred individuals (Ahiner 1954, Jorgensen 1990).

Like other cyanophilic lichens, E. pedicellatum is probably highly susceptible to
atmospheric pollution. However, as Grong is situated within the part of Norway with the
lowest known sulphur concentration in the precipitation (Statens forurensingstilsyn 1992), this
is unlikely to be a threat for this species in Norway.

Status in Norway. The three old collections from Norway were made in 1938 and 1939
(Ahlner 1948), and the species has since then not been observed in Norway until the summer
of 1994 when it was discovered in two localities with only one specimen in each (Holien et
al. 1995). The specimen in the Overhalla locality (3803) disappeared in the winter 1994/1995.
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Recommendations. The two newly discovered localities, including sufficient buffer
areas, should be protected as nature reserves. Although the known specimen has disappeared
from locality 3803, there may be diaspores and other undiscovered specimens at the site.

The search for the species in the Namdalen area should be continued, and any newly
discovered populations should be protected immediately.

Localities.

O 2300 NORD-TR@NDELAG, GRONG, O om Grong Jarnvagsstation, backdal, [UM 72 50, 1823 IV], [alt.: 60—80
m], 1938.08.25 Ahlner S. (Ahlner 1948) — Inv.: HH, 1991.07.02: 0.

O 2301 NORD-TR@NDELAG, GRONG, O om Medja, backdal, [UM 71 52, 1823 IV], [alt.: 20-60 m], 1939,
Ahlner S. (Ahlner 1948) — Inv.: HH, 1991.07.02: 0.

O 2302 NORD-TRONDELAG, GRONG, vid bron over bicken 1 km SW om Homo, [UM 70 48, 1823 V], [alt.:
60—80 m], 1939.06.19 Ahiner S. (Ahlner 1948) — Inv.: HH, 1992.07.29: 0.

* 3804 NORD-TRONDELAG, GRONG, [locality data withheld), alt. c. 90 m, 1994.07.18 Hapnes A. (TRH) — Inv.:
AH, 1994.07.18: 1.

A 3803 NORD-TRONDELAG, OVERHALLA, [locality data withheld], alt. c. 20 m, 1994.07.16 Gaarder G. (TRH)
= Inv.: GG, 1994.07.16: 1; HH, 1995.08.15: —.

Evernia divaricata (L.) Ach.

IUCN categories. Norway: V, Sweden: V, Finland: V+, EU: +.

Norwegian distribution. (Fig. 17). The species is known from 27 localities. It occurs
mainly in southeastern Norway, and most records are from the Valdres and Gudbrandsdalen
valleys. Evernia divaricata occurs in the southern boreal to northern boreal regions, with
optimum in the middle boreal region. Altitude: 100~780 m. Counties: Ak, He, Op, Bu, NT.

World distribution. Evernia divaricata is a widespread circumboreal species, occurring
in central Asia and Siberia (Ahlner 1948, G. Awasthi 1982), the Rocky Mountains and Alaska
in North America (Ahlner 1948, Bird 1974, Thomson 1984), and in Europe (Ahlner 1948,
Poelt 1969). It is regarded as hemiboreal to oroarctic by Goward & Ahti (1992).

In Europe, the species is known from the Iberian peninsula and Greece in the south to
the Ural mountains and Fennoscandia in the north (Ahlner 1948, Poelt 1969). The richest
occurrences are in the Alps and in Fennoscandia (Barkman 1958a, Nimis 1993).

The species is not common but widespread in Sweden and Finland, with most records
in the eastern parts of both countries (Ahlner 1948, Ingeldg et al. 1987).

Ecology. Results. Recorded substrates were Picea abies (15), Pinus sylvestris (9), rock
(6), Sorbus aucuparia (2), Betula pubescens (2), Alnus incana (1), Betula pendula (1),
Juniperus communis (1), Populus tremula (1), and Salix caprea (1).

Habitat information is given for 17 localities. There are 9 records from mixed coniferous
forest (Picea abies and Pinus sylvestris), 9 from Picea forest, 3 from Pinus forest and 1 from
thermophilous deciduous forest. Thirteen localities were situated in humid forests close to
rivers, waterfalls or brooks, 3 in forested mire, and 2 in swamp forest. One locality was
situated in open forest in a south-facing scree, and one on a large south-facing rock wall close
to a road.

Discussion. Most Norwegian localities are from mixed coniferous forests with ample
light, but the species is usually protected from direct sunshine during the part of the day when
the sun is high. G. Nilsson (1929) and Ahlner (1948) found E. divaricata mainly on Picea abi
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es, but some other trees are also mentioned, especially Pinus sylvestris. When the species
occurs on Pinus sylvestris, it is usually also growing on Picea abies in the surroundings
(Ahlner 1948). The species grows mainly on the lower branches or directly on the trunk, often
1-3 m above the ground (Ahlner 1948, Haugan et al. 1994). In the Alps, the species often
grows on the branches of conifers with an open crown (Nimis 1993). Evernia divaricata seems
to prefer old, slow-growing trees (Hermansson et al. 1988, Haugan et al. 1994). Age
measurements of trees inhabited by the species in two Norwegian localities showed 140 to c.
300 years (Haugan et al. 1994).

According to Ahlner (1948), saxicolous populations are rare. Terricolous populations
occur in alpine areas in North America (Bird 1974) and the Alps (Nimis 1993), and in sand-
dunes in Sweden and the Netherlands (Ahlner 1948).

The species prefers moist and swampy forests, especially forests close to mires, along
brooks, and in ravines (Ahlner 1948, Ingeldg et al. 1987, Hermansson et al. 1988, Goward &
Ahti 1992, Sjéberg & Ericson 1992, Haugan et al. 1994). In central Europe, the species occurs
in humid montane coniferous forests (Wirth 1987, Nimis 1993). Goward & Ahti (1992)
mention good light conditions as important for the species.

Evernia divaricata often grows in depressions in the terrain, according to Ahlner (1948)
probably because of vulnerability to strong winds. Its preference for concave landscape forms
may, as well, be a response to forest fire rather than wind. Haugan et al. (1994) investigated
a large area where E. divaricata occurs as one of the dominant pendulous species, and found
that the species was absent within a smaller area which burned in 1905. Goward & Ahti
(1992) also suggest that the local distribution of E. divaricata may be limited by forest fires.
Evernia divaricata rarely develops soredia or apothecia (Ahlner 1931a, 1948), and the species
is apparently anemochorously dispersed by thallus fragments. The dispersal is therefore
probably slow (Haugan et al. 1994), and the species seems to be an indicator of canopy
continuity in Scandinavia (Karstrém 1992b, Bredesen et al. 1993).

Associated epiphytic macrolichens in Scandinavia include Alectoria sarmentosa, Bryoria
nadvornikiana, B. capillaris, B. fuscescens, B. implexa, Hypogymnia bitteri, Ramalina
thrausta, Usnea chaetophora, U. filipendula, U. longissima, and U. subfloridana agg. (see
Hermansson et al. 1988, Karstrom 1992b, Haugan et al. 1994).

Threats. Results. Recorded threats were logging (22), road construction (6), ditching (3),
air pollution (3), development of hydroelectric power (2), and abrasion (1).

Discussion. The Norwegian populations are apparently mainly threatened by clearcutting.
The richest localities (/338 and 2767) have already been drastically reduced by clearcutting
after the fieldwork in 1993. Localities 21, 30, 2748, and 3096 may also have been seriously
affected by logging in 1993-1994.

Already Ahlner (1948) suggested that E. divaricata was threatened by forestry. In
Sweden, the number of localities has decreased, and the species is regarded as vulnerable
(Aronsson et al. 1995). In Finland, where the species occurs in primeval forests, it has
declined drastically, but the populations are not yet in serious danger (Rassi & Viisinen
1987). The species has declined also in Germany, mainly due to logging and air pollution
(Wirth 1976, 1987).

Status in Norway. Seventeen old localities were investigated; of these the species was
found at 7 and apparently extinct at 10. Eight new localities were discovered. One population
is situated within a nature reserve (2724).

Two recently discovered localities in Oppland (/338, 2767) comprise very large
populations; here the species grows on 5000—20000 trees. The richest locality (/338) is ¢. 5
km long and up to 500 m broad along the river Begna. Locality 2767 is a old forest area, c.
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2 km?® large. In both localities, E. divaricata is one of the dominant pendulous species,
especially in the most humid parts of the forests (Haugan et al. 1994).

Recommendations. Some large and vigorous Evernia divaricata populations should be
protected (1338, 1863, 2748). Several other rare and endangered species were also recorded
at these localities. Forestry activities should be as restrictive as possible at all known localities.

Notes. The rejected locality (/722) is a dry pine forest close to the upper limit for
coniferous forests. This is an unusual habitat for the species, and since the collector also
collected E. divaricata on another locality in Vaga (/723) the same day, we believe that /722
is an error due to exchange of locality data.

Localities.
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AKERSHUS, ASKER, P3verudasen, Dikemark, [NM 76 29, 1814 1], [alt.: 180—-250 m]}, 1930.05 Scholander
P.F. (O) — Inv.: RAA, 1994.01.01: 0.

AKERSHUS, AS, Kroer ved Thirud [Thierudmasan], [PM 04 09, 1914 III], [alt.: 100 m], 1969.05.25 Dahl
E. (Dahl pers. comm.) = Inv.: YG: 0.

BUSKERUD, KRODSHERAD, by small brook S of Bakkemyrhegda, (NM 361-364,665-669, 1715 II),
alt.: 450 m, 1993.02.28 Haugan R. H2652 (O) — Inv.: RH, 1993.02.28: 4.

BUSKERUD, RINGERIKE, Henefoss, Hensmoen, [NM 68-69,76-77, 1815 II], [alt.: 150-200 m],
1917.09.31 Lynge B. (O) - Inv.: ET, 1993.08.23: 0.

BUSKERUD, RINGERIKE, Storkastet, (NM 459-464,968-996, 1715 I), [alt.: 370—580 m], 1993.11.02
Resok @. & Hapnes A. (O) — Inv.: OR & AH, 1993.11.02: 4.

HEDMARK, LOTEN, Ebru, (PN 312-319,480-508, 1916 I), alt.: 270 m, 1948.07.08 Ahlner S. (O, S) —
Inv.: RH, 1992.02.03: 0.

NORD-TRONDELAG, MERAKER, Tabledalen, {c. UL 51 27, 1721 1], [alt.: 200—-450 m], Biytt M.N. (S).

OPPLAND, GAUSDAL, Kittilbu, along brook Kittilbubekken, (NN 513-515,820-823, 1717 II), alt.: 780
m, 1992.02.02 Haugan R. 2408 (O) — Inv.: RH, 1993.02.02: 3.

OPPLAND, GAUSDAL, Vestre Gausdal, ovenfor Krabel, (NN 607 875, 1817 III), (alt.: 480-500 m),
1971.07.01 Dahl E. (O) — Inv.: GG, 1993.09.06: 2.

OPPLAND, LUNNER, N om Harestua, (NM 944-950,752-760, 1815 II), [alt.: 250—400 m], 1941, Dahl
E. & Hadac E. (Ahlner 1948: 177) —- Inv.: RH, 1994.01.16: 0.

OPPLAND, NORD-AURDAL, By E68 W of Bjergan, 1 km S of Bjergo, (NN 263-267,497-504, 1716 IV),
alt.: 480 m, 1991.09.20 Haugan R. 2388 (O) — Inv.: RH, HB, BB & ET, 1993.06.05: 4.

OPPLAND, NORD-AURDAL, Liagrendi, (NN 227-265,480-518, 1716 1V), alt.: 360 m, 1992.08.31
Gaarder G. G795 (O) — Inv.: BB, HB, RH & GG, 1993.06.05: 4.

OPPLAND, NORD-AURDAL, 400 m NV for Serlia, NN 18 54, 1716 IV, [alt.: 400 m], 1992, Serli S. (O).

OPPLAND, NORD-AURDAL, Skamdni, NN 165-180.560-569, 1716 II, alt.: 310-320 m, 1993.09.01
Hagen F. & Serli S. (Hagen & Serli inv.) — Inv.: FH & S8, 1993.09.01: 4.

OPPLAND, NORD-FRON, Gololia, along the brook Golo near river Vinstra, (NP 365-368,267-271, 1718
1D), alt.: 300-360 m, 1992.11.15 Gaarder G. & Haugan R. H2669 (O) — Inv.: GG & RH, 1992.11.15:
3.

OPPLAND, NORDRE LAND, Nordsinni, Leppa bro, (NN 477 458, 1716 I), (alt.: 220 m), 1937.06.18
Ahlner S. (O, S) — Inv.: GG, 1993.09.06: 2.

OPPLAND, RINGEBU, i Narheden af Prastegaarden, [NP 62 20, 1818 III], [alt.: 200-400 m], 1836, Blytt
M.N. (M.N. Blytt 1838: 269) — Inv.: RH, 1993.01.30: 0.

OPPLAND, SEL, Heidal, Sveen, mellan landsviagen och ilven [Svei?], (NP 207 433, 1718 III), alt.: 380
m, 1937.05.26 Ahlner S. (O, S, UPS) — Inv.: GG & RH, 1993.06.09: 1.

OPPLAND, VAGA, Klonas, [NP 04 59, 1618 I], [alt.: 360—-500 m], 1924.07.12 Serensen S. (O) — Inv.:
GG & RH, 1993.06.13: 0.

OPPLAND, VAGA, Prestberget, (NP 046 606, 1618 I), alt.: 440-460 m, 1985.08.07 Alstrup V. 851013 (C)
— Inv.: AH, 1994.04.02: 3.

OPPLAND, OYER, Skarsmoen, (NN 706 943, 1718 1V), alt.: 170 m, 1957.09.09 Ahlner S. (O, S) — Inv.:
GG & RH, 1993.06.07: 1.

OPPLAND, @YER, Ensby, (NN 757-762,845-855, 1817 II), alt.: 160—180 m, 1937.05.18 Ahlner S. (O,
S, UPS) — Inv.: GG & RH, 1993.06.07: 2.

OPPLAND, OYER, Hunder, like v. stasjonen, (NN 770-773,872—-875, 1817 II), alt.: 160—170 m, 1905,
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Havaas J.J. & Lynge B. (O) — Inv.: RH & GG, 1993.06.07: 0.

O 920 OPPLAND, @YER, Kampen, mellan landsvéigen och dlven, (NN 687-694,962-971, 1817 IV), [alt.: 200
m], 1937.05.19 Ahlner S. (S) - Inv.: GG & RH, 1993.06.07: 0.

& 2724 OPPLAND, @YER, Sere Brynsia, *pa noen relativt lysdpne bergknauser av sparagmitt ved fosser i elva.
Forekomsten er sparsom.’, NN 77-78,93, 1817 I, alt.: 480 m, 1976, Hjelmstad R. (Hjelmstad 1979: 42).

O 2745 OPPLAND, @YER, Aronsve, [NN 77 90, 1817 II], [alt.: 180-220 m] (Fries 1871) — Inv.: RH, 1994.01.30:
0.

* 3096 OPPLAND, OYER, along river Lagen SE of Langberga, (NN 716-724,943-944, 1817 IV), alt.: 180 m,
1994.01.30 Haugan R. H3690 (O) — Inv.: RH, 1994.01.30: 1.

Rejected record.
1722 OPPLAND, VAGA, 25 km SSW of Vigimo, Veomoan, (NP 003-006,356-357, 1618 IV), alt.: 860 m,
1985.08.07 Alstrup V. 851053 (C) - Inv.: GG & RH, 1993.06.09: —.

Glypholecia scabra (Pers.) Mill. Arg.

IUCN categories. Norway: R, Sweden: —, Finland: —, EU: +.
Fennoscandian responsibility species.

Norwegian distribution (Fig. 18). The species is known from 9 localities; eight in the
upper, continental valleys of southeastern Norway and Trendelag, and one in a continental
fjord district in northern Norway. Most localities are situated in the boreal region (southern
to northern); two localities (87, 90) are in the lower part of the low alpine region. Altitude:
450—-1050 m in southern Norway; unknown (but below 358 m) in northern Norway. Counties:
Op, ST, Fi.

World distribution. The species is widely distributed in the more continental areas of
Europe, Asia, and North America. Magnusson (1936) listed localities from Norway, France,
Switzerland, Italy, Morocco, Iran, and Turkestan; later also from China (Gansu; Magnusson
1940). It is also reported from the Tatra mountains, the Caucasus, Afghanistan, the Himalayas,
Russia, Mongolia, the U.S.A. (Colorado and Alaska), and Greenland (Thomson 1979, Hansen
& Poelt 1987, Golubkova 1988).

Ecology. Results. The substrate (indicated at 7 localities) was recorded as schistose
and/or calciferous rock. The habitat (indicated at 6 localities) was recorded as south- to
southwest-facing slopes and/or exposed rocks or cliffs.

Discussion. The species was not given priority during field work, and only one locality
was investigated. Previous fieldwork in the 1980’s, however, has shown that it grows on
moderately inclined to vertical faces of calciferous schists in south- to southwest-facing,
exposed localities. Several localities (at least 84, 88, 89, 958, 2828) are in old meadows or
grazed land.

The Norwegian localities are located in continental areas, with a yearly precipitation of
400—-500 mm (84, 88, 89, 91, 958, 960, 2828), 700—1000 mm (90), and 1000—1500 mm (87)
(cf. Forland 1993).

Glypholecia scabra belongs to the ’steppe element’ of the Norwegian flora.

Threats. Results. The investigated locality (88) is situated between a road and the
railway; expansion of any of these has been recorded as a threat.

Discussion. Localities situated in old meadows or open, extensively used agricultural
landscapes are generally assumed to be threatened by grass and shrub overgrowth after
changes in the land use. These localities are also vulnerable to many kinds of human activities.
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Fig. 18. Glypholecia scabra. Distribution in Norway.

Status in Norway. The species was present in the single investigated locality (88). We
have also observed the lichen at 6 of the 8 additional localities during the 1980’s. One locality
(2828) has not been visited, and at the northern Norwegian locality (97) the species was
searched for in vain in 1984. However, this is a mountain area of several square kilometers,
and only a few hours were spent at the site. No new localities were discovered.

Three localities (84, 89, 2828) are within nature reserves.

Recommendations. The management plan for the nature reserves housing localities 84,
89, and 2828 should include traditional land use in order to keep the localities open.

Locality (960) is one of the richest localities for the ’steppe element’ in Norway. It is
a huge, steep, mainly inaccessible mountainside, probably without any economic interests.
Local authorities should be aware of the locality, however.

Localities.

V¥ 91 FINNMARK, ALTA, Sakkobadni, [EC 78-79,57-60, 1834 I], Norman J.M. (O).

A 87 OPPLAND, DOVRE, Verkenssatri, NP 28 81, 1519 III, Alt.:1040 m, 1982.07.18 Timdal E. 3679 (O).

® 88 OPPLAND, DOVRE, Hjelle, kraftigt framtradande skifferklippa vid jarnviagen, (NP 073-074,804, 1419 II),
alt.: 640 m, 1955.09.02 Ahlner S. (O, S, TRH) - Inv.: GG & RH, 1993.06.09: 4.

V¥ 960 OPPLAND, DOVRE, Jenndalen, Nonshaugens S—sluttn., [NP 11 68—69, 1718 IV}, alt.: 750 m, 1948.06.26
Abhlner S. (.S).-

A 84 OPPLAND, VAGA, Viste, NP 011 595, 1618 1, alt.: 450 m, 1980.07.06 Timdal E. 1716 (O).

A 89 OPPLAND, VAGA, below the farm Ulvsbu, MP 999 592, 1618 I, alt.: 600 m, 1982.07.17 Timdal E. 3644
0).

v 958 opp(LAzND, VAGA, Nordherad, ovanfor Abakken, [MP 993 596, 1618 I], alt.: 720 m, 1958.09.04 Ahlner

S. (S).
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& 2828 OPPLAND, VAGA, Sande, [NP 002-004,590-592, 1618 I], [alt.: 450—-600 m], Kleiven M. (?) (Kleiven
1959: 30).

A 90 SOR-TRONDELAG, OPPDAL, Skakbekken, NQ 3211, 15191V, Alt.:1050 m, 1982.08.13 Timdal E. 3728
(0).

Heterodermia speciosa (Wulfen) Trevis.

IUCN categories. Norway: V, Sweden: E, Finland: E, EU: +.
Fennoscandian responsibility species.

Norwegian distribution (Figs 19, 20). The species is known from 58 localities, mainly
within continental valleys of southeastern Norway. Most localities are clustered in
Gudbrandsdalen valley. The species is known from the southern to the middle boreal region,
with a few localities in the northern boreal region. Altitude: 70—1000 m. Counties: Ak, Op,
Te, SF, ST, Tr.

World distribution. Heterodermia speciosa is a cosmopolite, distributed from the
tropics to the boreal region (Kurokawa 1962 (including Anaptychia pseudospeciosa var.
tremulans), Swinscow & Krog 1976, Swinscow & Krog 1988).

In Europe, the species occurs in continental parts of Fennoscandia and in suboceanic
parts of western and central Europe (Schauer 1965, Ingelog et al. 1987, Nimis 1993).

It is scattered, but rare throughout Sweden (Ingel6g et al. 1987), and is known from a
few sites in southeastern Finland (Hakulinen 1962).

Ecology. Results. The species was mainly muscicolous and occurred on sheltered, steep
rocks or boulders facing north or northeast (46 localities). It was recorded once on trunks of
Populus tremula and once on Betula sp.

Most records were from boreal deciduous woodlands: Alnus incana forests (14), Betula
forests (11) and unspecified deciduous forests (6). There were also records from Picea forests
(4), Pinus forests (4), mixed or unspecified coniferous forests (2). The species rarely grew on
exposed boulders (2). Eighteen localities were situated near rivers, brooks or lakes. Associated
macrolichens recorded in saxicolous habitats included Cetrelia olivetorum, Evernia
mesomorpha, Lobaria pulmonaria, L. scrobiculata, Pannaria conoplea, and Physcia spp.

Discussion. Heterodermia speciosa normally grows under some shelter from trees, but
avoids deep shade. In Fennoscandia, the species requires open forests in steep hills and screes,
where it is saxicolous on sheltered, mossy rocks, often of calciferous schists (Hakulinen 1962,
Ingelog et al. 1987, Rassi & Viisdnen 1987). In the traditional agricultural landscape of
Gudbrandsdalen, the species mainly grows on large boulders in weakly grazed woodlands with
Betula spp. and Alnus incana. Primary localities are probable in screes. Primeval forests may
also have been primary habitats, as has been postulated for some other species in the
traditional agricultural landscape (cf. S.G. Nilsson et al. 1994). Heterodermia speciosa seems
to indicate habitats supporting several rare lichens, e.g. Cetrelia olivetorum and Menegazzia
terebrata.

In central Europe, the species is mainly corticolous, and said to occur in ’Lobarion’
communities of ancient montane forests by Frey (1963), Wirth (1987), and Nimis (1993). The
southernmost locality in Norway (2/02) is a Populus tremula trunk with well-developed
Lobaria pulmonaria. However, it has also been reported from mossy rocks in central Europe
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Fig. 19. Heterodermia speciosa. Distribution in Norway.

(Frey 1963).

Threats. Results. Recorded threats were logging (26), overgrowth (14), construction
(11), development of hydroelectric power (7), forest plantation (2), agricultural expansion (2),
collection (2), and pollution (2).

Discussion. The species is often threatened by a combination of the mentioned effects.
Grazing by domestic animals in boreal deciduous forests has declined dramatically, resulting
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Fig. 20. Heterodermia speciosa. Distribution in southeastern Norway.
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in overgrowth and a too shaded environment for H. speciosa. As a consequence lichens are
often overgrown by mosses. Sometimes the forests are converted into dense Picea abies
plantations. In coniferous forests, H. speciosa is apparently vulnerable to clearcutting.
However, the decline of the species in continental valleys is mainly due to changes in the
traditional agricultural landscape.

In Sweden, the species is threatened mainly by forestry (Aronsson et al. 1995). In
Finland, the decline is mainly due to forest plantations and pollution (Rassi & Véiisdnen 1987).
The species is also considered to be threatened in central Europe (Clerc et al. 1992).

Status in Norway. Twenty-seven old localities were investigated; among these the
species was found in 7, apparently extinct in 17, and of uncertain status in 3. Thirteen new
localities were discovered. The species occurred very scantily in 12 of the investigated
localities. Rich populations with many individuals on several rocks or boulders were observed
in three localities only. The following localities are protected within nature reserves: 929
(probably), 2102, and 2125, but none are ample.

Recommendations. Two rich localities (725, 71852) should be protected. In habitats
supporting H. speciosa management plans for the traditional agricultural landscape should be
carried out. Clearcutting and replacement of tree species in intact localities must be avoided.

Localities.
2102 AKERSHUS, RELINGEN, Bjorntjerndsen, PM 143 379, alt.: 300 m, 1991.08.13 Gauslaa Y. (NLH) — Inv.:
YG, 1991.08.03: 1.
1835 AKERSHUS/OSLO, Kristiania, [c. NM 98 42, 1914 [V], Blytt M.N. (O).
1858 OPPLAND, GAUSDAL, mellom Gaseien og Svarttjern i Svatsum, [c. NP 41 03, 1717 I], 1934.08 Dahl E.
(0).
951 OPPLAND, LOM, Beverdalen, Offigsbg [Ofigsbe], (MP 744-748,545, 1618 IV), alt.: 420 m, 1948.08.18
Ahlner S. (S) — Inv.: GG & RH, 1993.06.13: 0.
722 OPPLAND, NORD-FRON, Vinstra, Kongsli, vid dlven, [NP 37 28, 1718 II], [alt.: 280—400 m], 1937.05.23
Abhlner S. (S, UPS).
723 OPPLAND, NORD-FRON, Brekken, W om landsvigen, [NP 38 34, 1718 Il], [alt.: 250-260 m], 1937.05.24
Ahlner S. (O, S, UPS) - Inv.: RH & GG, 1993.06.08: 0.
928 OPPLAND, NORD-FRON, Brenna, [NP 40 30, 1718 II}, [alt.: 500—-600 m], 1938.09.12 Ahlner S. (S).
935 OPPLAND, NORD-FRON, Heggerusten, (NP 320-325,366—368, 1718 II), [alt.: 250-300 m], 1937.05.24
Ahlner S. (S) — Inv.: GG & RH, 1993.06.09: 0.
936 OPPLAND, NORD-FRON, Kvam, Kjerem, ovanfor landsviagen, (NP 340-343,369-373, 1718 II), [alt.:
250-300 m}], 1949.09.09 Ahlner S. (S) — Inv.: GG & RH, 1993.06.09: 0.
937 OPPLAND, NORD-FRON, Brekken, E om landsvagen, [NP 38 34, 1718 II], [alt.: 250-350 m], 1937.05.24
Ahlner S. (S) — Inv.: GG & RH, 1993.06.08: 0.
938 OPPLAND, NORD-FRON, Kjeremslekken, (NP 335-340,370-373, 1718 II), {alt.: 250-300 m], 1938.09.11
Abhlner S. (S) — Inv.: GG & RH, 1993.06.09: 0.
1852 OPPLAND, NORD-FRON, hill W of Teigaya, NP 38 36, 1718 II, alt.: 300—400 m, 1992.02.29 Haugan R.
H2439 (O) — Inv.: RH, 1992.02.29: 3.
2125 OPPLAND, NORD-FRON, Gololia, along the brook Golo near river Vinstra, NP 36 26, 1718 II, alt.:
300-360 m, 1992.11.15 Gaarder G. & Haugan R. H2676 (O) — Inv.: GG & RH, 1992.11.15: 1.
2758 OPPLAND, NORD-FRON, 3 km N of Kvam, hill E of river Veikleda, NP 36 39, 1718 II, alt.: 260 m,
1988.03.15 Haugan R. H919 (O).
3170 OPPLAND, NORD-FRON, by river Tjornda, 2 km N of Kvamefoss, NP 36 40, 1718 II, alt.: 500 m,
1987.10.25 Haugan R. H897 (O).
929 OPPLAND, RINGEBU, Stulsbroen, W om Nordéen, [NP 61 25, 1818 III], [alt.: 310—500 m}, 1937.05.20
Ahlner S. (S).
1854 OPPLAND, RINGEBU, @rsanden, [NP 62 19, 1818 Ill}, [alt.: 190-300 m], 1836.07 Sommerfelt S.C. (O).
2354 OPPLAND, RINGEBU, Seria ved Halvfaret, NP 649 260, 1818 III, alt.: 480 m, 1992.06.27 Gaarder G.
735 (O) - Inv.: GG, 1992.06.27: 1.
724 OPPLAND, SEL, Brulekken [Brulykkja], (NP 235-245,507-515, 1718 V), [alt.: 400 m], 1937.06.10
Ahlner S. (S, UPS) - Inv.: GG & RH, 1993.06.12: 0.
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OPPLAND, SEL, Eide (mitt pd jarnvagsbron), (NP 292-293,405-409, 1718 III), [alt.: 280-290 m],
1952.08.01 Lindahl P.-O. (UPS) - Inv.: GG & RH, 1993.06.08: 0.

OPPLAND, SEL, Heidal, Rindseter, vid bron &ver Slombicken, (NP 076 442, 1618 II), alt.: 610 m,
1949.08.21 Ahlner S. (S) — Inv.: GG & RH, 1993.06.09: 1.

OPPLAND, SEL, Sjoa, N om girderna, E om landsvigen, (NP 293 393, 1718 III), (alt.: 340 m), 1937.05.24
Ahlner S. (S) — Inv.: GG & RH, 1993.06.08: 2.

OPPLAND, SEL, Sjoa, W om dlven, (NP 286 394, 1718 III), alt.: 280 m, 1958.09.05 Ahiner S. (S) — Inv.:
GG & RH, 1993.06.08: 3.

OPPLAND, SEL, Sjoa, E om édlven, strax N om byn, [NP 28 39, 1718 III], [alt.: 300 m], 1933.08.24
Hasselrot T.E. (O, S).

OPPLAND, SEL, Otta, p4 vigsten efter vigen frdn Rusten [Rusti], (NP 290-297,485-500, 1718 IV), alt..
320-650 m, 1937.05.25 Ahlner S. (S) — Inv.: GG & RH, 1993.06.08: 0.

OPPLAND, SEL, Rosti, W om &lven och N om bron, (NP 218 608, 1718 IV), ait.: 400 m, 1938.09.11
Ahlner S. (S) — Inv.: GG & RH, 1993.06.09: 0.

OPPLAND, SEL, Aséren, (NP 233 516, 1718 IV), alt.: 330 m, 1948.08.17 Ahlner S. (O, S, TRH) — Inv.:
GG & RH, 1993.06.12: 1.

OPPLAND, SEL, Kringen, vid Sinclairs-stettan, (NP 291 477, 1718 IV), alt.: 320 m, 1938.09.11 Ahlner
S. (S) — Inv.: GG & RH, 1993.06.08: 1.

OPPLAND, SEL, Fagerlii river gorge, NP 223 617, 1718 IV, alt.: 520-550 m, 1991.04.10 Haugan R.
H1986 (0) — Inv.: RH, 1991.10.04: 1.

OPPLAND, SEL, 4,5 km N of Otta, Geitsida, NP 27 53, 1718 1V, alt.: 500 m, 1988.03.15 Haugan R. H911
(0).

OPPLAND, SEL, vest for Selsverket, NP 285 524, 1718 IV, alt.: 380 m, 1994.04.06 Gaarder G. (Gaarder
inv.) — Inv.: GG, 1994.04.06: 2.

OPPLAND, SOR-FRON, Harpefossen, nira forsen, (NP 446—448,279-281, 1718 II), [alt.: 220 m],
1937.05.23 Ahlner S. (O, S, UPS) - Inv.: GG & RH, 1993.06.08: 0.

OPPLAND, SOR-FRON, Ugledal [Augla], [NP 48 28, 1718 II], 1889.07.27 Kiar F. (O).

OPPLAND, VANG, Grindfjeld [Grindane], [MN 71-76,70-76, 1617 III], 1839, Blytt M.N. (O).

OPPLAND, VANG, Sparstadodden, E of Leine, MN 766 790, 1617 Il1, ait.: 470 m, 1992.08.27 Haugan
R. & Timdal E. 7505 (O) — Inv.: RH & ET, 1993.08.26: 1.

OPPLAND, VESTRE SLIDRE, Valdres, Steie, (MN 93-94,77-78, 1617 II), (alt.: 370—500 m), Blytt M.N.
(O, S, UPS) — Inv.: RH, 1993.08.27: 0.

OPPLAND, VAGA, Lalm, S om élven, (NP 144-146,532-536, 1718 IV), [alt.: 380-420 m], 1937.06.10
Ahlner S. (S, UPS) - Inv.: GG & RH, 1993.06.12: 4.

OPPLAND, VAGA, Fossen, S om ilven, (NP 159-161,526, 1718 1V), [alt.: 350 m], 1937.06.10 Ahlner S.
(S, UPS) — Inv.: GG & RH, 1993.06.12: 0.

OPPLAND, VAGA, Kviten, nira Randsverksvegens utgangspunkt, (NP 006 576, 1618 I), [alt.: 370 m],
1937.06.10 Ahlner S. (UPS) — Inv.: GG & RH, 1993.06.13: 1.

OPPLAND, VAGA, Tolstadskreie, [NP 19 51, 1718 IV], alt.: 340~370 m, 1958.08.28 Ahlner S. (O, S).

OPPLAND, VAGA, the hill just W of Vagamo, NP 04 60, 1618 I, ait.: 400-450 m, 1976.07.18 Krog H.
& Osthagen H. 3666 (0O).

OPPLAND, VAGA, Jukulbergi, NP 165 530, 1718 1V, [alt.: 400 m], 1992, Schwenke H. (O).

OPPLAND, VAGA, Strond, NP 019 583, 1618 [, alt.: 400 m, 1993.06.12 Gaarder G. & Haugan R. H2832
(O) — Inv.: GG & RH, 1993.06.12: 1.

OPPLAND, VAGA, Ridderspranget, (NP 039 389, 1618 II), alt.: 730 m, 1991.08.28 Haugan R. & Timdal
E. 7595 (O) — Inv.: RH & ET, 1992.08.25: 1.

OPPLAND, VAGA, Jukullii, NP 088 598, 1618 I, alt.: 400 m, 1993.03.11 Gaarder G. 1147 (O) - Inv.: GG,
1993.11.03: 2.

OPPLAND, VAGA, @yadalen, NP 08 67, 1618 I, alt.: 740-800 m, 1993.10.12 Bratli H. B0243b (O) - Inv.:
HB, 1993.10.12: 1.

OPPLAND, @YER, Ensby, nira dlven, (NN 757-761,848~855, 1817 II), [alt.: 160180 m], 1937.05.18
Ahlner S. (S) — Inv.: GG & RH, 1993.06.07: 0.

OPPLAND, @YER, nedanfor Hunderforsen, (NN 774-776,884—885, 1817 II), alt.: 170 m, 1949.09.11
Ahlner S. (S) - Inv.: GG & RH, 1993.06.07: 0.

OPPLAND, QYER, Tretten, Stavslien, [NN-NP,69 99-00, 1817 IV], alt.: 220 m, 1949.07.17 Ahlner S. (S)
- Inv.: GG & RH, 1993.06.07: 0.
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V 1856 OPPLAND, @YSTRE SLIDRE, Beiti, [MN 91-93,90, 1617 II}, [ait.: 600—-800 m], 1839, Blytt M.N. (O)
— Inv.: RH, 1993.08.25: —-.

2230 SOGN OG FJORDANE, AURLAND, Vassbygdi, (MN 09-10,49-50, 1416 1V), [alt.: 70-100 m],
1968.07.09 @vstedal D.O. (BG) — Inv.: TT, 1993.09.08: —.

2038 SOGN OG FJIORDANE, LERDAL, 2 km V for Husum, MN 32 69, 1517 III, alt.: 300-320 m, 1985.08.08
Holien H. 81-85 (TRH).

2632 SOGN OG FJORDANE, LERDAL, Be, MN 225 691, 1417 I, alt.: 100 m, 1993.05.17 Gaarder G. 957
(Gaarder inv.) — Inv.: GG, 1993.05.17: 2.

2040 SOR-TRONDELAG, MELHUS, N for Hagan, NQ 64 94, 1621 lII, [alt.: 80-160 m], 1972.10.29 Flatberg
K.I. (TRH) — Inv.: HH, 1993.07.08: 0.

1860 SOR-TRONDELAG, OPPDAL, Varstien ovenfor Drivstuseteren, [NQ 33 13—-14, 1519 I'V], [alt.: 800—1000
m], 1916.07.26 Lynge B. (O).

2039 SOR-TRONDELAG, OPPDAL, Kongsvoll, [NQ 31 08, 1519 1V], [alt.: 880-950 m], 1972.07.15 Frisvoll
A.A. (TRH).

719 TELEMARK, TINN, Haakenes, [MM 91 44, 1614 I], [alt.: 200-300 m], Blytt M.N. (O, UPS) — Inv.: HB,

SR, & ET, 1994.05.29: —.

A 1861 TROMS, MALSELYV, Kirkesdalen, Jordbrua, DB 23 36, 1532 1V, alt.: 260 m, 1984.02.25 Timdal E. 3917

(0).

<
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Hyperphyscia adglutinata (Florke) H. Mayrhofer & Poelt

IUCN categories. Norway: R, Sweden: E, Finland: —, EU: +.
Fennoscandian responsibility species.

Norwegian distribution. The species is known from 3 localities along the southwestern
coast. The sites are in the nemoral and boreonemoral regions and the lowland belt of the
coastal sections. Altitude: Below 50 m. Counties: Ro, Ho.

World distribution. The species is distributed in the warmer areas of the world
(Hafellner et al. 1979). It is widespread in southern Europe (Barkman 1958a) and more
scattered in central Europe (e.g. Wirth 1987). The distribution area outside Europe includes
Saudi Arabia, East Africa, central, North and South America, Australia, New Zealand
(Coppins 1992a), and Japan (Kashiwadani 1985). In Sweden there are two extant localities
(Aronsson et al. 1995). It is not known from Denmark (Alstrup & Sechting 1989) or Finland.

Ecology. Results. Recorded substrate trees were Quercus sp(p). and Acer
pseudoplatanus. In one locality the substrate was c. 15 years old twigs of a huge Quercus. The
species was restricted to open, parklike habitats within small villages close to sea-level. In one
old monastery garden (3571) well-developed, fertile specimens were found.

Discussion. From central Europe, where the species is more common, it has been
referred to the *Xanthorion” alliance (Barkman 1958a, James et al. 1977). Degelius (1957) lists
a similar set of associated species from Sweden. Typical localities for the *Xanthorion’
assemblage are nutrient-rich substrates, usually in well-lit situations, bird-dropping sites, or
along dusty roads (Barkman 1958a, James et al. 1977). The three Norwegian localities are
likely to receive nutrient-rich depositions from surrounding agricultural land. In England
Hyperphyscia adglutinata is believed to tolerate moderate pollution (Hawksworth & Rose
1970).

From central Europe, a plant community with H. adglutinata has been described as
heliophytic, preferring lower parts of the south side of isolated trees with subneutral, more or
less smooth bark (Barkman 1958a). The ability of the species to inhabit smooth bark and
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relatively young twigs may indicate pioneer characteristics like rapid growth and efficient
dispersal.

Threats. Results. None.

Discussion. Hyperphyscia adglutinata is moderately toxitolerant, occurring in the center
of small and medium-sized villages in the Netherlands (Barkman 1958a), so air pollution is
hardly a threat in Norway. Felling of host trees possibly represents a threat to this rare species.

Status in Norway. One of the two old localities were visited. The species was not
found, and the status was considered as uncertain. One new locality was discovered during the
field work (3571). Due to its small size, the species may have been overlooked in parks,
private gardens, and farms in southwestern Norway.

Recommendations. There is already a management plan for the trees in locality 357/,
a garden frequently visited by tourists. The populations should be studied in more detail.

Localities.

4 3502 HORDALAND, ETNE, Skanevik, LM 28 25, 1214 11, 1968.06 Degelius G. (UPS).
* 3571 ROGALAND, RENNES@Y, Utstein kloster, in an old garden, LL 048 566, 1213 111, 1993.09.18 Johnsen
JI. (BG) — Inv.: JIJ, 1993.09.18: 1.

A 93 ROGALAND, SOKNDAL, Hauge, LK 416 703, 1980.06.10 Holtan-Hartwig J. & Timdal E. 1328 (O) -
Inv.: DO@, 1993.05.08: -.

Hypotrachyna laevigata (Sm.) Hale

IUCN categories. Norway: R, Sweden: —, Finland: —, EU: +.
Fennoscandian responsibility species.

Norwegian distribution (Fig. 21). The species is known from 13 localities in the
coastal lowlands of southwestern Norway from western Vest-Agder to southern Hordaland.
The sites are in the boreonemoral and the southern boreal regions, and in the lowland belt of
the coastal section. Altitude: From about sea-level to 200 m. Counties: VA, Ro, Ho.

World distribution. The species occurs in the eastern U.S.A., South America (Hale
1975), East Africa (Swinscow & Krog 1988), and New Zealand (Galloway 1985). In Europe
it is a strongly oceanic species occurring from the Atlantic coast of France and the western
British Isles (Seaward & Hitch 1982) to Norway, and in humid forests in the most oceanic
part of the northern Alps (Schauer 1965). In Scandinavia it is restricted to Norway.

Ecology. Results. The species has been collected on mossy rock (10 records, mainly
rock walls), and on bark of Betula sp(p). (4), Alnus glutinosa (2), Juniperus communis (1),
Populus tremula (1), Quercus sp(p). (1), Sorbus aucuparia (1), and on wood of Juniperus
communis (1). The habitats were Betula forests (5), Alnus glutinosa forests (2), thermophilous
deciduous forests (2), a Populus tremula stand (1), pastures (2), and different types of rocky
habitats (3). Recorded aspects were northern (8). Bryoria bicolor and B. smithii were often
recorded as associated species.

Discussion. Hypotrachyna laevigata seems to have a preference for rocks in forested
habitats. In the British Isles it is mainly an epiphyte (James et al. 1977, Purvis & James
1992c). It is a hyperoceanic species, in the British Isles mainly restricted to areas with at least
1270 mm annual rainfall and over 180 rainy days which leaches the bark to pH 3.7-4.6
(James et al. 1977). The altitude appears to be less important than exposure to rain-bearing
winds (James et al. 1977).
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Fig. 21. Hypotrachyna laevigata. Distribution in Norway.

The species seems to be sensitive to SO,-pollution, but is apparently increasing locally
in western Scotland (Seaward & Hitch 1982). Day (1985) reported that H. laevigata was
abundant on the acidified bark of trees in Cumbria. The species seems to be among the lichens
that are the least sensitive to low pH, showing a minimal leakage of K under experimental low
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pH conditions (Farmer et al. 1992).

James et al. (1977) have named the ’Parmelion laevigatae’ after this species. This
assemblage occurs on acid bark in well-lit forests, but H. laevigata has also been noted among
the ’Lobarion’ assemblage, under constantly wet conditions (James et al. 1977). In Norway
it has been observed on bark in relatively young and open forest with adjacent populations on
large boulders.

Threats. Results. Recorded threats include forestry (7), building on the site (2), abrasion
and collecting (2), and closure of forests (1).

Status in Norway. Six old localities were investigated; it was found in 2 localities,
regarded as extinct in 3, and of uncertain status in 1. It was found in 6 new localities. It was
abundant in 6 localities. On site (308), the species was recorded on 30 Betula pubescens trees,
4-5 Juniperus communis trees, and on 4 rock walls. This site is within a nature reserve, and
the only protected locality for the species.

Recommendations. Forestry should not be practised in any locality.

Localities.

O 1475 HORDALAND, B@OMLO, Mosterhavn, (KM 96 23—24, 1114 1), 1915.08.12 Havaas J.J. (BG) — Inv.: TT,
1993.08.31: 0.
O 1476 HORDALAND, ETNE, Skénevik, v. vigen strax E on byn, [LM 28 25, 1214 II], 1968.06.09 Degelius G.
(BG) — Inv.: TT, 1993.11.20: 0. '
% 3233 HORDALAND, ETNE, the peninsula NE of Skanevik, E of cove Breidvika, LM 289 279, 1214 I, alt.: 50
m, 1993.11.20 Tensberg T. 19610 (BG) — Inv.: TT, 1993.11.20: 4.
3232 HORDALAND, TYSNES, Tysnesoy, between Drange and Haviskeland, S of the road, LM 041 531, 1214
IV, alt.: 80 m, 1993.09.18 Tensberg T. 19188 (BG) — Inv.: TT, 1993.09.18: 3.
3486 ROGALAND, FORSAND, Uburen, LL 335-337,318, 1212 I, alt.: 50~70 m, 1993.10.17 Johnsen J.I. (BG)
- Inv.: JIJ, 1993.10.17: 3.
308 ROGALAND, HIELMELAND, Hjelmeland, Prestisens nordside (med Hjelmen), (LL 392 693, 1213 II),
alt.: 15-50 m, 1947.07.11 Degelius G. (O, UPS) — Inv.: DO@, 1993.10.06: 4.
306 ROGALAND, SANDNES, Hele i Hogsfjord, Bjennbasen over Trodal, (LL 291 319, 1212 1), 1967.07.13
Jergensen P.M. (O) - Inv.: DO@, 1993.08.04: 3.
1341 ROGALAND, SANDNES, Hele, lia S for Hele kirke, [LL 26-27,32, 1212 1], 1968.04.14 Lye K. (NLH).
1169 ROGALAND, SOKNDAL, Skards, {[LK 40 69, 1311 IV], 1947.06.25 Ahlner S. (S) — Inv.: DO@Q,
1993.05.08: 0.
302 VEST-AGDER, FARSUND, Lista, hill E of farm Ellenes, (LK 624-628,507-509, 1311 II), alt.: 60—120
m, 1991.05.19 Haugan R., Pedersen O., Timdal E. H2061 (O) — Inv.: RH & OP, 1993.05.28: 4.
303 VEST-AGDER, FARSUND, M. Langay, (LK 745-750,390-392, 1311 II), alt.: 5-50 m, 1977.05 Jelle O.
(O) - Inv.: RH & OP, 1993.05.30: —.
2412 VEST-AGDER, FARSUND, Langey, (LK 750 388-389, 1311 II), alt.: 10 m, 1993.05.30 Haugan R.,
Pedersen O. & Reren V. H2980 (O) — Inv.: RH, 1993.05.30: 4.
* 2698 VEST-AGDER, FARSUND, Spind, Reisvag, (LK 756-757,403-404, 1311 II), alt.: 20-40 m, 1993.05.31
Haugan R. H3019 (O) — Inv.: RH, 1993.05.31: 4.

*

* 04 0 0

>

»*

Hypotrachyna sinuosa (Sm.) Hale

IUCN categories. Norway: E, Sweden: —, Finland: —, EU: V.
Fennoscandian responsibility species.

Norwegian distribution (Fig. 22). The species is known from 7 localities in the coastal
lowlands of southwestern Norway. The localities are in the boreonemoral and southern boreal
regions. Altitude: From about sea-level to 150 m. Counties: Ro, Ho.
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Fig. 22. Hypotrachyna sinuosa. Distribution in Norway.



90 SOMMERFELTIA 23 (1996)

World distribution. Hypotrachyna sinuosa is widely distributed in tropical and
temperate regions (Hale 1975), being known from Europe, South and North America,
southeastern Asia, and New Zealand (Galloway 1985). In Europe it occurs in oceanic sites
from Portugal (Tavares 1945) to Norway, and in moist parts of the Carpathians and the Alps
(Schauer 1965).
In Fennoscandia it is restricted to Norway.
Ecology. Results. The substrate (indicated in 7 localities) included bark of Alnus
glutinosa (4), Sorbus aucuparia (2), Betula sp. (2), and the smooth bark of a young Fraxinus
excelsior (1). On Alnus glutinosa it sometimes occurred exclusively on the smooth bark of the
branches. The habitat (indicated in 4 localities) included Alnus glutinosa swamps (2 sites),
open maritime A. glutinosa woodland along a main road (1), and grazed Betula forest in the
agricultural landscape (1). In a dense Alnus glutinosa forest (1477), it was observed only on
well-lit trees along a path.
Discussion. Hypotrachyna sinuosa is corticolous on deciduous trees. Alnus glutinosa
appears to be its main substrate, but the species may be abundant and very well-developed on
smooth bark of Fraxinus trunks. Its frequent occurrences on twigs and smooth bark indicate
that it is a pioneer lichen. Apparently, the species cannot tolerate too much shade. In the
British Isles it occurs on siliceous rocks, well-lit, acid barked trees (especially on twigs and
young branches), and occasionally on wood and stems of Calluna vulgaris (Purvis & James
1992c¢). In the Alps the species is strongly hygrophilous, being especially well-developed near
waterfalls (Schauer 1965) where it may even occur on thin Picea twigs associated with, e.g.,
Normandina pulchella and Pannaria conoplea. In the Alps, Hypotrachyna sinuosa occurs in
similar habitats as those of Parmotrema arnoldii (Schauer 1965).
In the British Isles it is characteristic of twigs of broad-leaved trees in more or less
continuously humid and moderately exposed, cool sites, with more than 180 rain days per year
(Seaward & Hitch 1982).
Threats. Results. In the three investigated sites where the species was found, recorded
threats are planting of Picea (1479, 1597), and outshading due to natural succession on
previously more open land (/477). In 1477, where the species only was observed along a path,
abrasion was considered a possible threat. Site /595 in Qlen, where it is regarded as extinct,
is a roadside bank; the population may here have suffered from pollution from cars.
Status in Norway. The species was first collected in Norway in 1971 (@sthagen 1971).
In subsequent years the species has been found in 6 additional sites (Tensberg 1979, 1980,
Timdal 1982). All sites were investigated. The species was found in 3, assumed extinct in 1,
and of uncertain status in 3. In Lindas (/597), about 20 thalli were observed on Alnus
glutinosa and Fraxinus excelsior, in the two other sites (/477, 1596), which both are within
nature reserves, the species was very sparse. No new sites were detected during the
investigation.
Recommendations. In the nature reserve on Stord (/477), the forest should be thinned
slightly to increase radiation. We recommend that the site in Lindas (/597, see also under
Menegazzia terebrata) should be protected and the introduced spruce trees removed.
Localities.
® /597 HORDALAND, LINDAS, W of Helltveit, LN 05 27, 1116 II, alt.: 50 m, 1980.07.24 Tensberg T. 5055
(TRH) — Inv.: TT, 1994.05.09: 3.

A 1479 HORDALAND, OSTER@Y, Holavatn —Kossdalsvatn, LN 07 19, 1216 III, alt.: 30-60 m, 1983.03.19
Tensberg T. 7755 (BG) — Inv.: TT, 1993.07.03: —.

® /477 HORDALAND, STORD, Stord, Hysstad —Mjelkeviki (NE of Leirvik), LM 05 33, 1214 [V, alt.: 1-10 m,
1980.07.23 Tensberg T. (BG) — Inv.: TT, 1993.08.31: 1.
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O 1595 HORDALAND, GLEN, between Olen and Qlensvag, LM 18 11, 1214 IIl, alt.: 3 m, 1978.07.30 Toensberg
T. 3100 (TRH) - Inv.: TT, 1993.11.19: 0.

V328 ROGALAND, FINNGY, Ombo, near Hagen, LL 28 76, 1213 1, 1971.04.04 @sthagen H. 178 (O) - Inv.:
JIJ, 1993.10.02: —-.

® /596 ROGALAND, HIELMELAND, Hjelmelandsvdgen, Hjelmen, (LL 392 693, 1213 II), alt.: 50—-150 m,
1978.07.29 Tensberg T. 3040 (TRH) - Inv.: DO@, 1993.10.06: 1.

A 329 ROGALAND, SOKNDAL, 600 m ESE of Heggdal, LK 39 70, 1311 IV, alt.: 80 m, 1980.06.11 Holtan-
Hartwig J. & Timdal E. 1359b (O) — Inv.: J1J, 1993.11.06: —.

Leptogium britannicum P.M. Jorg. & P. James

TUCN categories. Norway: EX, Sweden: —, Finland: —, EU: +.

Norwegian distribution. The species is known from one locality in western Norway;
the site is in the boreonemoral region. Altitude: Close to sea-level. Counties: Ho.

World distribution. The species is distributed in NW Europe, ranging from Bretagne
(France) to the Faroe Islands and Norway (Jergensen & James 1983) and belongs to the
northern oceanic element of Europe. Outside Europe it has been found in southern Chile
(Galloway & Jergensen 1995).

In Fennoscandia, the species has only been recorded from Norway (Jergensen & James
1983). The nearest site outside Norway is in Shetland.

Ecology. Results. The label data of the only Norwegian specimen give no ecological
information. Skuteviken is a cove with an eastern aspect, situated in the middle fjord district
of western Norway.

Discussion. Most probably the Norwegian specimen was collected on maritime rock
which is the main habitat for the species elsewhere (Jorgensen & James 1983, Jorgensen
1988). The species grows among short grass and low vegetation, and among mosses and on
soil in crevices between exposed rocks.

Threats. Results. The Norwegian site is destroyed by construction of a ferry quay.

Status in Norway. The species was sought for on maritime rocks just south and north
of the locality, but no specimen was found. Maritime, grassy rocks are abundant in the fjord
districts of western Norway, however, and the species may be have been overlooked.

Recommendations. The species should be sought for in new sites, especially in
Hardanger.

Localities.

O 127 HORDALAND, KVAM, Strandebarm, Skuteviken, (LM 437 885, 1215 I), 1936.06.16 Holmboe J. & Lid
J.(0) - Inv.: TT & @A, 1993.11.13: 0.

Leptogium burgessii (1..) Mont.

IUCN categories. Norway: V, Sweden: —, Finland: —, EU: V.
Fennoscandian responsibility species.
Norwegian distribution (Fig. 23). The species is known from 16 localities in southwes-
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Fig. 23. Leptogium burgessii. Distribution in Norway.
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tern Norway. The sites are in the nemoral to boreonemoral regions and also in the lowland
belt of the coastal section. Altitude: From about sea-level to 170 m. Counties: Ro, Ho, SF.

World distribution. The species is known from Europe, North America, South America
(Ecuador), Africa, Asia, and New Zealand (Coppins & Purvis 1992). In Europe it s western,
and shows a western British Isles — western Norway disjunct distribution.

In Fennoscandia the species is restricted to Norway.

Ecology. Results. The substrate (indicated in 14 localities) was more or less mossy rocks
and rock walls (7) and tree trunks (7). The trees were pollarded trunks of Fraxinus excelsior
(5), Populus tremula (1), Quercus sp. (1), and Ulmus glabra (1). In one site (128), it was
saxicolous as well as corticolous. It usually occurred over mosses, especially when corticolous.
The habitats (indicated in 12 localities) included broad-leaved deciduous forests (8) in the old
cultural landscape (4), big boulders in screes (2), deciduous forest (1), near roadside bank (1),
seashore cliffs (1), and brook ravine (1).

Recorded aspects were western (4), eastern (1), northern (1), northeastern (1), southern
(1), and southeastern (1).

Discussion. Leptogium burgessii is a species of more or less mossy rock and bark of
broad-leaved deciduous trees. Pollarded, mossy trunks of Fraxinus excelsior appears to be its
principle substrate when corticolous. On F. excelsior, the species may form extensive patches.
Unlike Leptogium hibernicum, which in Norway seems to be restricted to old pollards trunks
of F. excelsior, L. burgessii is less substrate specific as it also inhabits rock and occurs on
trees other than F. excelsior.

Leptogium burgessii is typical of old hardwood forests in lowland Britain (Rose 1976).
According to Seaward & Hitch (1982), L. burgessii is a species of bark, more rarely of rocks
in very sheltered, humid valley- and streamsides with a high annual rainfall (more than 2000
mm); the substrate is dominated by species with blue-green photobionts. Leptogium burgessii
is extinct in many of its old habitats in England and Wales (Seaward & Hitch 1982).

Threats. Results. The lack of active pollarding is a serious threat to the corticolous
populations. Other threats include road construction, abrasion by man, and pollution (/343),
building on the site (7317), planting of Picea (1426), and logging (128).

Status in Norway. Nine old localities were investigated; the species was found in 3,
regarded as extinct in 2, and as uncertain in 4. Three new localities were discovered. Thus the
species is today known to be present in 6 sites. In one site in Etne (/343) it showed vigorous
growth and almost entirely covered the north-facing side of a trunk from the base and up to
1.5 m; the largest thallus was about 30 cm in diameter. One locality (3527) is in a protected
area.

Recommendations. Active naving of pollards is necessary, as well as recruitment of
new pollards to maintain continuity of the substrate. In one of its sites in Etne (3235), several
other threatened species occur; this locality should be protected.

Localities.

V 730 HORDALAND, AUSTEVOLL, Magster, (KM 82 65, 1115 III), (alt.: 1-20 m), 1967.09.09 Jergensen P.M.
(UPS) — Inv.: JHH & TT, 1993.08.20: —.

O 731 HORDALAND, ETNE, Skénevik, NE om kyrkan, [LM 28 25, 1214 1], 1967.08.12 Hakelier N. (BG, UPS)
~ Inv.: TT, 1993.11.20: 0.

® 7343 HORDALAND, ETNE, E of Akrafjorden, Perahaugen, just E of the road, (LM 395 299, 1214 1), (alt.: 170
m), 1986.09.18 Gauslaa Y. 86005 (NLH) — Inv.: TT, 1994.04.02: 3.

* 3235 HORDALAND, ETNE, the NE slope of Mt Prestafjellet, NW of Tungevikstranda, LM 29-30,25-26, 1214
11, alt.: 150 m, 1993.11.20 Tensberg T. 19605 (BG) — Inv.: TT, 1994.04.02: 3.

® 3527 HORDALAND, ETNE, E of Akrafjorden, N of Kyrping, Severeidberget, S of Lindehaug, LM 39 28-29,
1214 1, alt.: 20-200 m, 1994.04.02 Tensberg T. 19698 (BG) — Inv.: TT, 1994.04.02: 2.
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A 3753 HORDALAND, ETNE, Akraf]ord, sluttningen 1 km sydvast Rafdal, LM 40 31, 1214 I, 1985.08.17
Hultengren S. (GB).

A 1426 HORDALAND, FUSA, Hopslia, (LM 15-16,90-91, 1215 V), 1979.07.10 Blom H.H. (BG) - Inv.:
TT, 1993.11.12: —.

v 967 HORDALAND, OS, Berge, [LM 08 80, 1215 III], 1968.05.06 Hakelier N. (BG, S).

A 1427 HORDALAND, OS, Storomsvagen, estre del av lia, [LM 01 75, 1115 1], 1979.04.14 Blom H.H. (BG)
= Inv.: TT, 1994.04.23: -.

* 3528 HORDALAND, OS, Bjemen, S of the small community Bjernen, the E-facing slope of hill
Bjernahaugen, (LM 029 725, 1115 II), (alt.: 30 m), 1994.04.11 Tensberg T. 19720 (BG) —
Inv.: TT, 1994.04.10: 1.

@] 132 ROGALAND, FORSAND, Forsand, dalens E-sida, 3/4 km frdn fjorden, [LL 33-34,32-33],
1936.06.16 Persson H. (O) — Inv.: DO@, 1993.08.06: 0.

A 130 ROGALAND, GJESDAL, below Mt Launesknuten, LL 41 25, alt.: 200 m, 1980.06.14 Holtan-Hartwig
J. & Timdal E. 1459 (O).

v 131 ROGALAND, GJESDAL, S-stranden av Frafjorden, udden N&@ om Dirdal, tvirbrant i fjorden, [LL 37
26], 1939.08.24 Hasselrot T.E. (O, S).

[ ] 128  ROGALAND, HJELMELAND, Ombo, Skér, i bekkeklsften, (LL 332-335,717-722, 1213 D),
1971.04.03 Osthagen H. 159 (O) — Inv.: JIJ, 1993.10.02: 1.

\% 129  ROGALAND, SULDAL, 1 km S for Ersdal, (LL 42 90), (alt.: 150-200 m), 1970.06 Elven R. (O) -
Inv.: AB, 1994.05.14: —.

* 3559 SOGN OG FJORDANE, ASKVOLL, Atley, Vilnesvagen, KP 842 052, 1117 [V, 1991.06.17 Anonby

1E. 698 (BG).

Leptogium cochleatum (Dickson) P.M. Jerg. & P. James

IUCN categories. Norway: E, Sweden: —, Finland: —, EU: V.
Fennoscandian responsibility species.

Norwegian distribution. The species is known from one locality in the lowlands of
southwestern Norway. The sites are in the southern boreal region. Altitude: 70—-100 m.
Counties: Ho.

World distribution. Leptogium cochleatum is known from India, East Africa, the
Azores, Italy, Corsica, the former Yugoslavia, and western Europe from Portugal to western
Norway (Jergensen & James 1983, Swinscow & Krog 1988, Nimis 1993, Tensberg 1994). In
northwest Europe the species shows a western British Isles — western Norway disjunct
distribution. In Fennoscandia it is restricted to Norway.

Ecology. Results. Leptogium cochleatum has only been found on old, pollarded, shaded
trunks of Fraxinus excelsior in a northeast-facing pasture-woodland in an old agricultural
landscape. The species occurred over mosses or, more rarely, on naked bark, sometimes on
the rather dry underside of slightly leaning trunks. The site (3770) was particularly rich in
ancient woodland species, among the most noteworthy were the oceanic species Gomphillus
calycioides, Leptogium burgessii, L. hibernicum, Megalospora tuberculosa, and Rinodina
isidioides (see also Tensberg 1994).

Discussion. Leptogium cochleatum is a species of old, pollarded, more or less mossy
trunks of Fraxinus excelsior. It is thus restricted to the old agricultural landscape. Apparently
it is an indicator species of ancient woodlands. According to Jergensen & James (1983),
Leptogium cochleatum is a species of mossy trees and rocks, usually in shaded, rather humid
situations, often near streams. In the British Isles it grows particularly on old Fraxinus or
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Corylus in sheltered habitats.

Threats. Results. Recorded threats were lack of active pollarding, road construction, and
planting of Picea (two Picea-thickets were observed within the site).

Status in Norway. The locality was discovered and investigated in 1993—1994. The
species has been observed on c. 5 trunks. On several trunks a number of thalli occurred. The
locality is not protected.

Recommendations. The locality should be protected. A management plan should
include continued pollarding and recruitment of young trees. The Picea plantations should be
removed.

Localities.
* 3770 HORDALAND, ETNE, NW of Tungesvikstranda, the NE-facing slope of Mt. Prestafjellet, LM 30 25, 1214
11, 1993 Tensberg T. 19599, 19600 (BG). — Inv.: TT, 1994: 2.

Leptogium hibernicum P.M. Jorg.

IUCN categories. Norway: E, Sweden: —, Finland: —, EU: V.
Fennoscandian responsibility species.

Norwegian distribution (Fig. 24). The species is known from 5 localities in the
lowlands of southwestern Norway. The sites are in the southern boreal region. Altitude: From
about sea-level to 150 m. Counties: Ro, Ho.

World distribution. Leptogium hibernicum is known from western Europe, Africa, and
South America (Jorgensen 1973, Galloway & Jergensen 1995). In northwestern Europe the
species show a western British Isles — western Norway disjunct distribution.

In Fennoscandia it is restricted to Norway.

Ecology. Results. Leptogium hibernicum has only been found on old, mossy, pollarded
trunks of Fraxinus excelsior in the old agricultural landscape. It usually occurred on mosses
on the north-facing side of the trunks. Within the cultural landscape the habitat (indicated in
all localities) included boulder fields (3) and pastures (2). In Rogaland it grew in south-facing
slopes (2307, 2308), whereas its aspect in Hordaland was western (353/), northeastern (3234),
or northwestern (3236).

Discussion. In Norway, the species is restricted to the old agricultural landscape. It
always occurs in sites rich in oceanic lichens. Two particularly species-rich localities are 2308
(see list in Arvidsson 1986) and 3234 (with, e.g., Rinodina isidioides and Megalospora
tuberculosa — both typical of old hardwood forests in lowland Britain, according to Rose
1976).

In the British Isles L. hibernicum belongs to the Scottish-Hibernian distribution group
of western species, and is dependant on a very humid climate with more than 200 rain days
per year (Coppins 1976).

Threats. Results. Recorded threats were forestry (1), land development (1), and lack of
pollarding (1).

Discussion. Since the species is dependant on the old cultural landscape, it is highly
threatened. Old pollards which are no longer naved may easily be felled by strong winds, and
a number of fallen pollards was observed in Savareidberget protected area (3531).

Status in Norway. Leptogium hibernicum was first found in Norway in 1947 (2307,
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Fig. 24. Leptogium hibernicum. Distribution in Norway.

Jorgensen 1973), and a second site was discovered in 1985 (2308). The two old localities were
investigated, and the species was present in both. Three new localities were discovered, but
the species is today known only from a total of 7 trees. One locality (353/) is within a
protected landscape area, whereas one (2308) is a nature reserve.
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Recommendations. The cultural landscape has to be maintained in order to preserve
the habitat. This implies continuation of naving and grazing by livestock to avoid closure of
the tree stand. Recruitment of new Fraxinus excelsior pollards is needed to maintain continuity
of the substrate. Being particularly rich in oceanic lichens, we recommend that one additional
site (3234) should be protected.

Notes. According to the management plan for the Sevareidberget protected landscape
area (3531), naving will be carried out. Some recently naved pollards were observed in 1994,
but most trees remained to be treated.

Localities.

% 3234 HORDALAND, ETNE, the NE slope of Mt Prestafjellet, W of Tungevikstranda, LM 29-30,25-26, 1214
II, alt.: 50 m, 1992.08.25 Hultengren S. (BG) — Inv.: TT, 1994.04.02: 2.

3236 HORDALAND, ETNE, SE of fjord Akrafjorden, Stortdna, 0.2 km N of the tunnel, LM 399 305, 1214 I,
alt.: 150 m, 1993.11.19 Tgnsberg T. 19589 (BG) — Inv.: TT, 1993.11.19: 2.

3531/ HORDALAND, ETNE, E of Akrafjorden, N of Kyrping, Sevareidberget, S of Lindehaug, LM 39 28-29,
1214 1, alt.: 20-200 m, 1994.04.02 Tensberg T. 19702, 19705 (BG) — Inv.: TT, 1994.04.02: 2.

2307 ROGALAND, GJESDAL, Dirdal, ved kirken, (LL 384 245), 1947, Degelius G. (UPS) — Inv.: DOQ,
1993.08.06: 1.

2308 ROGALAND, HIJELMELAND, c. 12 km NE of Jerpeland, south-facing slopes of Mdlandsdalen near
Tysdal, (LL 397 562), alt.: 60—100 m, 1985.08.15 Hultengren S. (GB) - Inv.: DO, 1993.08.05: 1.

*

*

Leptogium magnussonii Degel. & P.M. Jorg.

IUCN categories. Norway: K, Sweden: V, Finland: —, EU: ?.

Norwegian distribution. The species is known from one locality in Vestfold and two in
Hordaland. The localities are situated in the boreonemoral region and in the lowland belt of
the coastal section. Altitude: Near sea-level. Counties: Ve, Ho.

World distribution. According to Jergensen (1994a) the species is known only from
coastal areas of southern Norway and southwestern Sweden. The species also occurs in central
Europe (Jorgensen, pers. comm.).

Ecology. Discussion. According to Jergensen (1994a) L. magnussonii is a species of
fresh-water seepage on exposed, silicious rock outcrops. Recent, unpublished finds from
central Europe (Jergensen, pers. comm.) indicate that the species is not basically maritime as
originally thought. It seems confined to acidic, seepage rocks that have been slightly
eutrophicated, e.g. by agricultural or maritime influence.

Threats. Results. None.

Discussion. Abrasion by man and building on the site may represent threats at the sites
in Borre and Stord.

Status in Norway. This newly described species (Jorgensen 1994a) has not been
investigated in the field.

Recommendations. The localities cited by Jergensen (1994a) should be investigated and
the species should be sought for in new sites, e.g. in the agricultural landscape, particularly
along the coast.

Localities.

A 3810 HORDALAND, BOMLO, Kalavig, [KM 84-85, 11-12}, 1978.08.14 Jalle O. (O).

V¥ 3811 HORDALAND, STORD, Leirvik, [LM 03-04, 32-33], 1952 Back R. (H).
V¥ 3809 VESTFOLD, BORRE, Falkenstein, [NL 79-80, 89-90], 1962.06.09 Rui H. (O)
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Letharia vulpina (L.) Hue

IUCN categories. Norway: V+, Sweden: V+, Finland: EX, EU: +.

Norwegian distribution (Fig. 25). Letharia vulpina has a southeastern distribution in
Norway. The species is found from Telemark to Ser-Trendelag, with a center in Hedmark and
Oppland. It occurs within the middle and northern boreal regions. Altitude: 400—-900 m.
Counties: Ak, He, Op, Bu, Te, MR, ST.

World distribution. The species occurs in Europe, northern Africa, Cyprus, the
Caucasus, and western North America (Ahlner 1948, Gams 1955). The European distribution
includes Fennoscandia and central Europe south to Spain and Italy (Schade 1954, Gams 1955).
It avoids the Atlantic parts of Europe and is absent from the British Isles. Even though the
species has a continental distribution in Scandinavia, the distribution shows an oceanic
tendency at a world-wide scale. The species is particularly common in the Alps (Ahlner 1948).

The Scandinavian distribution is mapped by Ahlner (1948). Letharia vulpina is extinct
in Finland, and is not known from Denmark (cf. Alstrup & Sechting 1989). There are two
centers of distribution in Sweden: one in northern Dalarne and southern Hirjedalen (adjacent
to its Norwegian center), and one in southern Sweden where it is restricted to man-made
habitats like fenceposts and old, unpainted wooden houses (Degelius 1946b, Ahlner 1948). The
species is now almost extinct in the southern center in Sweden (Ingelog et al. 1987).

Ecology. Results. Letharia vulpina was found to occur mainly on dead pine trees (54
records). In many cases no information was given as to whether the dead trees were
decorticated or not, but dead wood was frequently recorded. The species was also recorded
from burnt wood (2). Standing dead trunks, as well as twigs and stumps of Pinus sylvestris
were recorded as substrates. There were, however, also a few records from bark of living pine
trees, from Picea abies (2), Betula sp. (2), Juniperus communis (1), and man-made substrates
like houses (3) and fence posts (1). Natural habitats were isolated, often dead trees in bogs
(14), or old stands (14) with scattered trees near bogs or close to the timberline.

Discussion. Letharia vulpina seems to be restricted to localities with long ecological
continuity. It usually grows on old trees, but also occurs on man-made wooden substrates like
old fences, bridges, walls, and roofs. While other lichens of old-growth forests seemingly
prefer more or less productive forests where they get some kind of shade or shelter, L. vulpina
in Scandinavia thrives on wood even in sunny positions (Degelius 1946b, Ahlner 1948), also
outside forests. The species is extremely photophilous (Barkman 1954a, 1958b), intolerant of
canopy shade, and finds a niche in very open stands where waterlogged soils, nutrient-
deficient soils and/or low temperatures limit growth and survival of trees. In other parts of
Europe it normally grows on bark (Ahlner 1948, Gams 1955) and is confined to habitats with
no direct radiation from the sun, but with ample diffuse blue skylight (Stoutesdijk & Barkman
1992: 127). The blue-shade adapted L. vulpina is expected to have its optimal habitats in areas
with a prevailing clear sky at high altitudes.

Letharia vulpina is intolerant of snow cover (Ahlner 1948, Barkman 1954), and is
strongly frost resistant and highly acidophytic (Barkman 1958a). Lange (1965) found that L.
vulpina has a maximum CO, uptake at only 7 °C, only slightly depressed at 0 °C, and still
half the optimum at —5 °C. The species could therefore possibly be physiologically active also
in milder periods during the cold season. Due to convectional cooling because of its relatively
fine branches, L. vulpina thalli are not strongly heated even in dry condition (Kershaw 1983).

Threats. Results. Recorded threats were forestry (8) and cutting for firewood (5).
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Fig. 25. Letharia vulpina. Distribution in Norway.
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Discussion. The species has its main occurrence in high-altitude Pinus sylvestris forests
where low growth rates often limits commercial forestry. Forestry may destroy some localities
by eliminating recruitment of the dead standing pine trees which are crucial for recolonization.
Other threats are, however, probably more severe. Increase in recreational activities implies
higher needs for dry firewood in remote areas. Ignorant tourists can easily cut down a good
L. vulpina tree for the purpose of getting a cup of coffee. The species obviously also appeals
aesthetically to man, and is sometimes used for decoration; hence collecting represents a
threat. Drainage of bog areas in the summer farm region for improving grass production for
animal husbandry is another threat, as is reduced pine regeneration caused by browsing by
local high elk populations.

Status in Norway. The number of known localities has increased considerably, from
32 to 120, since the previous Norwegian distribution map was published (Jergensen &
Ryvarden 1970). Although the species was not given priority in the field work, as many as
22 new localities have been discovered since 1990. Only two old localities were visited, and
populations were present in both. Most localities have a limited numbers of trees carrying the
species, and a limited number of thalli on each tree. Populations seem to be rich and numerous
only in two areas, Skjak (3660) where it was recorded on some thousands of trees in a
relatively continuous area of about 2 km?, and in the Femundsmarka National Park.

Recommendations. Dead and living pines in open stands near the timberline, or
scattered trees in large bogs should not be disturbed. Collection for other purposes than
documentation should be avoided. Locality 3660 should be given special attention, as it is
apparently the richest known locality in Norway.

Notes. There are two old records, in Nord-Trendelag (2742, Schiibeler 1886; no material
available) and Finnmark (/4317), respectively. These records are apparently the basis for
including the two counties in the distribution of the species by Krog et al. (1980) and
Santesson (1993). These records seem doubtful, and are rejected here.

Localities.
2404 AKERSHUS, NANNESTAD, Snellingsroysa, PM 01 82, alt.: 490—617 m, 1987, Korsmo H. a23 (NLH) -
Inv.: CW, AS & BB, 1993.05.01: 3.
203 BUSKERUD, FLESBERG, Skvaldsen, E for Vitvassatra, NM 20 32, alt.: 580 m, 1975.09.07 Wischmann
F. (O).
204 BUSK]ngJD, FLESBERG, c. 1 km W for Blefossen, [NM 15 34, 1714 1V], [alt.: 700—750 m], 1969.04.06
Conradi E. & Wischmann F. (O).
207 BUSKERUD, FLESBERG, W for Tinnhovd, NM 15 38, alt.: 750 m, 1979.10.21 Wischmann F. (O).
209 BUSKERUD, FLESBERG, pi liten kolle S for toppen, NM 24 38, 1714 IV, alt.: 580 m, 1971.02.07
Wischmann F. (O).
213 BUSKERUD, FLESBERG, Vestsiden av Maugerudnatten, [NM 19 36, 1714 IV], alt.: 680 m, 1969.02
Wischmann F. (O).
215 BUSKERUD, FLESBERG, W for Helseter, [NM 16 34, 1714 IV], [alt.: 600 m], 1972.08.12 Wischmann
F. (O).
216 BUSKéR?JD, FLESBERG, c. 0,5 km SW of Kjerkjevatn, [NM 13 36, 1714 1V], [alt.: 800 m], 1969.07.20
Rui H. & Wisnchmann F. (0).
208 BUSKERUD, FLA, S for @vre Nevlingshaugen, NN 22 11, 1716 IlI, alt.: 820 m, 1971.06.02 Aune E.I.
71/9 (0O).
212 BUSKER(UI;, FLA, 2 km N@ for Helgevatn, 1 km W for Langeliseter, [NM 12 96, 1715 IV}, [alt.: 900 m],
1966.08.07 Sjaaborg S. (0).
3143 BUSKERUD, FL/nX, Grékollen, NM 375 981, 1715 1, alt.: 700 m, 1993.11.30 Wergeland Krog O.M. (NLH).
3144 BUSKERUD, FLA, Vassfaret, Nedre Nevlinghaugen, (NN 224 121, 1716 III), (alt.: 760—780 m), 1993.06
Solas A. (Solds pers. comm.) — Inv.: AS, 1993.06.01: 3.
205 BUSKERUD, RINGERIKE, Hegfjell (nordsiden), W for Sperillen, [NM 54-55,94-96, 1815 IV], alt.: 900
m, 1968.04.10 Ryvarden L. (O).

4 ** 4 4 4 4 4 4> 4 <« o
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BUSKERUD, RINGERIKE, Storkastet, (NM 462-473,968-979, 1715 I), [alt.: 515-540 m], 1993.11.02
Rosok @. & Haprnes A. (O) — Inv.: OR & AH, 1993.10.02: 2.

BUSKERUD, ROLLAG, myr W for Store @ytjern, NM 19 58, alt.: 720 m, 1980.08.19 Wischmann F. (O).

BUSKERUD, ROLLAG, Vegglifjell, est for Langevann i Votnedalen, NM 029 529, 1615 11, alt.: 870 m,
1993.10 Hagvar S. (Hagvar inv.) — Inv.: SH: 1.

BUSKERUD, SIGDAL, N for Gammalsatri, NM 15 62, 1715 III, alt.: 770 m, 1980.07.29 Serensen Al
(0).

BUSKERUD, SIGDAL, Klabu, [NM 34-35,45, 1714 1], [alt.: 500 m], 1932.07.09 Lynge B. (O).

BUSKERUD, @VRE EIKER, Holtefiell, [NM 40-42,31-33, 1714 I}, 1990.11.11 Jahren A. (O).

HEDMARK, ALVDAL, Limasmyra, [NP 913-923,846-858], [alt.: 820—880 mj, 1976.11.06 Eggset M.
(TRH).

HEDMARK, ELVERUM, Nordest Nordhue, [PN 25 66, 1917 II], [alt.: 650 m], 1967.01.15 Hegholen E.
(0).

HEDMARK, ENGERDAL, Kastflolia W for Snerta, [PP 42-44,43-45], 1985.06.15 Isaksen K. (O).

HEDMARK, ENGERDAL, Femundsmarka, ner Svukuriset, [UK 44-46,01-04], [alt.: 300-880 m], @stvold
J. (0).

HEDMARK, ENGERDAL, mellem Bottelen og Femunden, [PP 467-472,73-74, 2018 IV], [alt.: 650—-800
m], 1935.09 Platou C. (O).

HEDMARK, ENGERDAL, Rovola ved Femunden, [PQ 55 16], [alt.: 662800 m], 1918.06.30 Resvoll-
Holmsen H. (O).

HEDMARK, ENGERDAL, Kvemsbekken, [PP 56-57,71-73], [alt.: 680 m], 1935, Platou C. (O).

HEDMARK, ENGERDAL, Grotaa S for Grantjennan, [PQ 517-524,080—087], [alt.: 780 m], 1971.08.10
Elven R. (O).

HEDMARK, ENGERDAL, myr ved Steinbekktjern, PP 44 51, alt.: 570 m, 1974.07.14 Wischmann F. (O).

HEDMARK, ENGERDAL, Femundshytta ved Femundsjeen, [PQ 513 12-13, 1719 I], [alt.: 661 m],
1970.10 Strand T. (O).

HEDMARK, ENGERDAL, Bjgrnskora, PP 54 45, alt.: 700 m, 1977.09.05 Sand E. (O).

HEDMARK, ENGERDAL, Femunden, ner Sorken, [PP 54-55,74-75], {alt.: 670 m], 1916, Nissen K. (O).

HEDMARK, ENGERDAL, Femundsenden, Snedsen, [PP 53 69, 2018 1], [alt.: 670—700 m}], 1935.09 Platou
C. (0).

HEDMARK, ENGERDAL, ner Galtseter, [c. PP 452-456,595-687], [alt.: 600 m], 1971.07.21 Dahl E. (O).

HEDMARK, ENGERDAL, myr ved Semmeltjern, UJ 47 53, ait.: 770 m, 1974.08.09 Wischmann F. (O).

HEDMARK, ENGERDAL, mellan vigen Lillebo och berget Harjehdgna, [UJ 50 63, 2018 1], 1895.07.09
Vrang E.P. (BG, DUKE, O, UPS).

HEDMARK, ENGERDAL, Femunden, Redalen, [UJ 50-52,42-44, 2018 II], [alt.: 900 m], 1921.09 Nissen
K. (BG, S).

HEDMARK, ENGERDAL, Larsholm, [UK 57-58,06—07], [alt.: 800 m], Nissen K. (Lynge 1921: 207).

HEDMARK, ENGERDAL, Elgaaen, [PP 53-54,96-97], [alt.: 670 m], Nissen K. (Lynge 1921: 207).

HEDMARK, LOTEN, Killingkjelen mellom Mallia og Gitvola, PN 20 67, 1917 II, alt.: 650—-700 m,
Hegholen E. (Hegholen pers. comm.).

HEDMARK, L@TEN, Killingkjelen mellom Mallia og Gitvola, PN 21 65, 1917 II, alt.: 650-700 m,
Hogholen E. (Hegholen pers. comm.).

HEDMARK, L@TEN, Killingkjelen mellom Méllia og Gitvola, PN 21 66, 1917 11, Hegholen E. (Hegholen
pers. comm.).

HEDMARK, LOTEN, Killingkjelen mellom Méllia og Gitvola, PN 22 65, 1917 II, alt.: 650-700 m,
Hegholen E. (Hegholen pers. comm.).

HEDMARK, RENDALEN, Osdalen skogreservat, ved Osdalshegda, PP 4 3, 2018 II, 1971.08.05 Ryvarden
L. 7768 (0O).

HEDMARK, RENDALEN, W for Fiskvik (Storsjeen), [PP 12-13,385-400, 1918 II], [alt.: 700 m], 1975,
Burchardt T. (O).

HEDMARK, RENDALEN, O Skardet, [PP 185 345, 1918 II], [alt.: 350 m], 1974.09.19 Hegholen E. (O).

HEDMARK, RENDALEN, Misterdalen, mellom Jotsetra og Selentjerna, [PP 280-295,554-583], [alt.:
740-820 m], 1983.08.15 Ryvarden L. 21718 (O).

HEDMARK, RENDALEN, Ovre Rendal, Jutulhoggets estende, [PP 000—008,758—764, 1619 I1], 1982.05.30
Ryvarden L. 20033 (O).

HEDMARK, RENDALEN, Fuggdal, PP 230 510, 1918 I, 1987, Korsmo H. a5 (NLH).
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HEDMARK, RENDALEN, c. 1 km NE for Elvbrua, PP 38 52, 2018 IV, 1991, Riddervold H. (Riddervold
pers. comm.).

HEDMARK, RENDALEN, Aursjefjellets W-sida i barrskogsregionens 6vre del, [NP-PP,99-00,66—68],
1896, Sernander R. (Samuelsson 1915: 364).

HEDMARK, RINGSAKER, Endelausmyrane, (PN 06-07,73~74, 1917 I1I), alt.: 650 m, 1989.10.10 Haugan
R. 1294 (O) — Inv.: RH, 1992.10.01: 1.

HEDMARK, STOR-ELVDAL, Opland —Midtbrennseter ved Atnasje, [NP 60 57, 1818 1V], [alt.: 800-900
m]), 1961, Dahl E. (O).

HEDMARK, STOR-ELVDAL, S of Mt Serhovden, PP 15 17, 1917 I, alt.: 720 m, 1993.08.17 Haugan R.
H3182 (O) — Inv.: RH, 1993.08.17: 1.

HEDMARK, STOR-ELVDAL, Rognsjebekken ved Myklebysetra, Myklebysjeen, PP 05-10,03—04,
1993.09.25 Resok B. (0O).

HEDMARK, STOR-ELVDAL, Rognsjsbekken ved Myklebysatra, Myklebysjeen, (PP 041-044,049-053,
1917 IV), [alt.: 830—850 m], 1993.09.25 Resok Q. s.n. (O) — Inv.: @R, 1993.09.11: 4.

HEDMARK, TRYSIL, Neeringshegda, PN 56 77, 2017 11, [alt.: 700 m], 1973.11.03 Hegholen E. (O).

HEDMARK, VALER, Setersjoen, c. 10 km V for Véler st., [PN 459 284, 2016 II1], alt.: 570 m, 1967.03.23
Hegholen E. (O).

HEDMARK, AMOT, Delfjellet, [PN 154 838, 1917 I1], [alt.: 800 m], 1973.03.24 Hegholen E. (O).

HEDMARK, AMOT, st Fjzlabuhegda, PN 25 67, 1917 11, alt.: 620 m, 1988.04 Hegholen E. (Hegholen
pers. comm.).

MO@RE OG ROMSDAL, RAUMA, Slettafjell, [MQ 48-50,11-13, 1319 ], 1904.07.16 Havaas J.J. (O, BG,
C, DUKE).

MORE OG ROMSDAL, RAUMA, SE for Kabben, MQ 478 029, 1319 I, alt.: 740 m, 1982.04.03 Madsen
S. & Loe J. (TRH).

MO@RE OG ROMSDAL, SUNNDAL, Gjera, (NQ 05-07,34-38, 1420 II), 1990, Leren ©. & Gjeora L.T.
(Jordal pers. comm.).

OPPLAND, GAUSDAL, Vassenden —Melgérdseter, [NP 333-352,036-042, 1717 I}, 1976.07.07 Rui H.
20592 (O).

OPPLAND, GAUSDAL, Skjelhaugen, NN 350 869, 1717 II, alt.: 830 m, 1991.10.30 Gaarder G. G614 (O).

OPPLAND, GAUSDAL, ved Karsjoen, Dokkelva, NN 399 876, alt.: 790 m, 1982.10.03 Teodorsen P. &
Gauslaa Y. (NLH).

OPPLAND, JEVNAKER/GRAN, Aurtjern (locality not precisely given), [NM 697 950], alt.: 400—-480 m,
1988.10.25 Korsmo H. a21 (NLH).

OPPLAND, LESJA, SV for Mglmen, V for Grenved [Grenvesatri] seter, c. 300 m fra Grena elv, [MP
64-65,98, 1419 II1], 1972.06 Thering M. & Thering G. (O).

OPPLAND, LESJA, vid foten av Réndkollen, [MQ 55 010-015, 1319 II], (Schiibeler 1886: 214).

OPPLAND, LESIJA, Stordi i Losdalen, (MP 748 840, 1419 III), (alt.: 900 m), 1987.07.03 Gaarder G.
(Gaarder pers. comm.).

OPPLAND, LOM, ner Lom stavkirke, [MP 77 56, 1618 V], 1976, Lund (O).

OPPLAND, LUNNER, Snellingen, NM 995 825, 1915 1V, 1993.05.23 Bredesen B., Solds A. & Whist C.
(O) — Inv.: BB, 1993.05.01: 3.

OPPLAND, NORD-FRON, Flekkmoen i Sikkilsdalen, [c. NP 00—-05,16—18], 1942.06 Simonsen K. (O).

OPPLAND, NORD-FRON, Lomsatra, [NP 29-32,21-23, 1718 Ii], 1821, Biytt M.N. (O).

OPPLAND, NORD-FRON, Kvikne, [c. NP 31-33,26-28], (Schiibeler 1886: 214).

OPPLAND, NORDRE LAND, Skjellingshovde, nordvest i omradet p4 barskogsplanen, NN 474 344, 1716
II, alt.: 700 m, 1993.08 Midteng R. (O).

OPPLAND, RINGEBU, Féavang, Oppsalasen, NP 662 127, 1817 IV, alt.: 680 m, 1976.07.20 Hjelmstad R.
(TRH).

OPPLAND, RINGEBU, Helakskletien, NP 83 37, 1818 II, alt.: 920 m, 1991, Riddervold H. (Riddervold
pers. comm.).

OPPLAND, SEL, Rustdalen, (NP 16 58, 1718 1V), (alt.: 700 m), 1992.07.11 Gaarder G. & Jensen H.
(Gaarder inv.) - Inv.: GG, 1992.07.11: 3.

OPPLAND, SKJAK, lia N for Reykskalvatnet, mellom Mysubytta og Sota, MP 29 52, 1418 I, 1989.08.04
Wesenberg J. (O).

OPPLAND, SKJAK, Grotli, [MP 28 76, 1319 [11], 1976.07 Hauger B. (O).

OPPLAND, SKJAK, Pollfoss, [MP 42 70, 1518 IV], 1970.08.04 Tibell L. 4232 (UPS).
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OPPLAND, SKJAK, Billingen, near river Tora, MP 40 76, 1319 I, alt.: 780 m, 1990.08.07 Haugan R.
H1753 (0O).

OPPLAND, SKJAK, Nordberget, [MP 55 64, 1518 I], 1937.06.06 Ahlner S. (S).

OPPLAND, SKJAK, Stamé4 bro, E om Pollfoss, [MP 452 689, 1518 IV}, 1937.06.06 Ahlner S. (S).

OPPLAND, SKJAK, On an island in Heggbotnvatnet, MP 485 681, alt.: 572 m, 1992.06.25 Korsmo H. a4
(NLH).

OPPLAND, SKJAK, Bottsetri, vest for Pollfoss, (MP 387 713, 15181 IV), (alt.: 740 m), 1989.07.28
Gaarder G. (Gaarder pers. comm.).

OPPLAND, SKJAK, Vuluvatnet, MP 360 755, 1319 11, alt.: 750920 m, 1994, Solas A. (0) — Inv.: AS:
4.

OPPLAND, SONDRE LAND, Kvitingen, [c. NN 82-83,15-17, 1816 II}, alt.: 600 m, 1975.02 Ellingsen
J. (O).

OPPLAND, SOR-AURDAL, Guritjernet syd for Helervannet, [NN 252 280, 1716 III], alt.: 900 m, 1969.04
Mathisen F. (O).

OPPLAND, SOR-AURDAL, lia N for @vre Grunntjern, NN 23 13, alt.: 720 m, 1971.05.24 Aune E.I1. 71/6
(0).

OPPLAND, SOR-AURDAL, Vest for Helliseren i Vassfaret, (NN 253 195, 1716 V), [alt.: 930 m],
1991.06.22 Gaarder G. (Gaarder inv.) — Inv.: GG, 1991.06.22: 1.

OPPLAND, SOR-FRON, 0,5 km NO om @vre Dalseter pensjonat, [NP 24-26,155-160, 1717 1V], alt.: 950
m, 1960.08.10 Kilander S. (S).

OPPLAND, SOR-FRON, Strax E om Langtjern, [NP 235-240,175-180, 1717 IV], alt.: 900 m, 1960.08.10
Kilander S. (S).

OPPLAND, VAGA, 100200 m S of Nybrui, MP 969 263, 1618 I, alt.: 920 m, 1992.08.27 Haugan R. &
Timdal E. 7511 (O) — Inv.: RH & ET, 1992.08.27: 2.

OPPLAND, VAGA, Stuttgonglii, c. 600 m N for Birisjeen (landskapsvernomrade), MP 985 271, 1618 I,
alt.: 990 m, 1993.04.10 Hapnes A. (Hapnes inv.) — Inv.: AH, 1993.04.10: 1.

OPPLAND, VAGA, Stuttgonglii naturreservat, MP 974 278, 1618 II, 1994.05 Héapnes A. (Hapnes pers.
comm.).

OPPLAND, @STRE TOTEN, Torszterkampen, PN 057 173, 1916 III, alt.: 820 m, 1992, Gaarder G.
(Gaarder inv.) — Inv.: GG, 1992.01.01: 1.

OPPLAND, @YER, N for Nevelfjell, [NN 83-84,87-88, 1817 II], 1969.04.05 Osthagen H. (O).

SOR-TRONDELAG, RENNEBU, Leverdalen, Nerskogen, 75 m SE for Leverdalsstugu, NQ 355 624, 1520
IV, alt.: 695 m, 1980.02.17 Hjelmstad R. (TRH).

SOR-TRONDELAG, RENNEBU, Brattskarvbekken, NQ 364 623, 1520 IV, alt.: 770 m, 1975.05.11 Moen
A. (TRH).

SOR-TRONDELAG, RENNEBU, V-sida av Grana, NQ 35 65, 1520 1V, 1972.06.29 Forbord E. & Flatberg
K.I. (TRH).

SOR-TRONDELAG, RAROS, Fezmunden, nzr Servika, [PQ 49 23, 1719 I], 1918.06 Lynge B. (BG, O).

SOR-TRONDELAG, ROROS, Femundsmarka, Langen, Flensmarka, [PQ 45-46,24-25, 1719 I}, {alt.:
720-760 m], 1928.07 Lynge B. (O).

SOR-TRONDELAG, RGROS, Femunden, Flensmarken nzr Servika, [PQ 47-48,23, 1719 1], [alt.: 680—700
m], 1918.06 Lynge B. (O).

SOR-TRONDELAG, ROROS, @ver-Rea, [UK 50-52,13-15, 1719 1], 1971.07.06 Elven R. (O).

SOR-TRONDELAG, ROROS, myrer ovenfor W-enden av Nedre Roasten, [UK 48 15-16, 1719 1], [alt.:
740-760 m}, 1971.07.08 Elven R. (O).

SOR-TRONDELAG, RGROS, Femundsmarka, ¢. 1 km nedenfor utlepet av R&va i Rogen, [UK 54 14-15,
1819 1V], [alt.: 760 m]}, 1971.07.06 Elven R. (O).

SOR-TRONDELAG, ROROS, Femundsmarka, dal N for Nordvika, [PQ 51 25-26, 1719 IJ, alt.: 675 m,
1970.09.26 Elven R. (O).

SOR-TRONDELAG, ROROS, Muggsjelia ved Femundens estside, [UK 47-48,27-28, 1719 I], [alt.: 800
my], 1982.08.08 Ryvarden L. 20114 (O).

SOR-TRONDELAG, ROROS, Nordviken ~Muggsjeerne, [UK 45-50,24-26, 1719 1], 1917, Nissen K.
(Ahlner 1948: 188).

SOR-TRONDELAG, ROROS, Stenfellet, [c. PQ 38-43,20-28], Lynge B. (Lynge 1921: 207).

TELEMARK, NOTODDEN, Adalsvann, [NM 17 10, 1714 I11], {alt.: 400 m], 1987.08.20 Nygaard P.H. (O).
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Rejected records.
1431 FINNMARK, s.loc., ex hb J. Apold (BG).
2742 NORD-TRONDELAG, STEINKJER, Babufjellene, "et par Mile i Ost for Stenkjar’, (Schiibeler 1886: 214).

Lobaria hallii (Tuck.) Zahlbr.

IUCN categories. Norway: V, Sweden: E, Finland: —, EU: —.
European responsibility species.
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Fig. 26. Lobaria hallii. Distribution in southern Norway.
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Fig. 27. Lobaria hallii. Distribution in northern Norway.
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Norwegian distribution (Figs 26, 27). The species is known from 27 localities from Ser-
Trendelag to Troms. The localities are situated within the southern, middle, and northern
boreal regions, with the major part in the middle boreal region. Altitude: From about sea-level
to 460 m. Counties: ST, NT, No, Tr.

World distribution. The species is known from some scattered localities in western
North America (Jordan 1973) and from one locality in southwest Greenland (Dahl 1950), as
well as from Europe.

In Europe, it is only known from Scandinavia (Ahlner 1948, Holien 1982). In Sweden,
it is known from 11 localities, mainly by waterfalls, in Jimtland, Dalarne, and Lycksele
Lappmark; it is still present in at least four of these (Aronsson et al. 1995).

Ecology. Results. Recorded substrates were Picea abies (8 records), Populus tremula (7),
Sorbus aucuparia (6), Alnus incana (5), Salix caprea (1), Salix nigricans (1), Salix pentandra
(1), and Ulmus glabra (1). The habitats (indicated for 20 localities) were swampy deciduous
forests dominated by Alnus incana bordering brooks and rivers (7), brook ravines and
northeast-facing slopes with spruce forest on marine sediments (7), the spray zone of
waterfalls (4), broadleaved deciduous forest (1), and herb-rich birch forest (1).

Discussion. According to Ahlner (1948) the species occurs in Scandinavia mainly on
twigs of Picea abies in ravines with shaded spruce forest or in the spray zone of waterfalls.
Notably it has not been recorded on mossy rocks in Norway. Field work during the last fifteen
years indicates that the deciduous tree genera (Alnus, Populus, and Sorbus) are equally
important as substrate. In one locality in Nord-Trendelag (/611), hundreds of specimens
covered the trunks of Alnus incana in a grove by a brook surrounded by an agricultural
landscape. Unfortunately this locality was destroyed by agricultural expansion. A similar
locality in Troms (237) has an even larger population which is still intact.

Lobaria hallii shows a northern suboceanic distribution in Norway (cf. Flatberg et al.
1975).

Threats. Results. Recorded threats were forestry, by clearcut logging (10), agricultural
expansion (2), and development of hydroelectric power (2).

Discussion. At most of the localities the populations were sparse, often represented by
less than ten, mostly juvenile individuals, per site. The only exception was one population on
Alnus incana trunks in Troms (231). Populations on Picea abies were particularly small and
are seriously threatened by forestry. The populations on deciduous trees are less subjected to
pressure from human activity.

Status in Norway. Twelve old localities were investigated. The species was present at
4 localities. In 5 localities it was assumed to be extinct and in 3 localities the status is
uncertain. Five new localities have been discovered after 1990. One of the populations is
possibly within a protected area (230, not investigated), and one (3556) will probably be
proposed as a nature reserve (see Fylkesmannen i Nordland 1992).

Recommendations. The locality in Troms (23/) which probably contains more than 1000
specimens and represents by far the largest of the Norwegian populations, should be protected.
This is a swampy Alnus incana grove, probably of minor economic value, but protection is
needed as it borders agricultural land. Furthermore, at least one additional population in
Trondelag (/612) should be protected as well. Locality 230 shouid be investigated with respect
to population size and vitality; if the population is outside the nature reserve, an extension of
the reserve should be considered.

Localities.

O 980 NORD-TRONDELAG, FOSNES, Salen, Kovabugten, [PS 39 84, 1724 I], [alt.: 20~60 m], 1939.07.09
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Ahlner S. (S) — Inv.: GG, 1993.09.29: 0.

NORD-TRONDELAG, GRONG, Nygard, [UM 71 53, 1823 IV], [alt.: 40~80 m]}, 1938.08.12 Ahlner S. (O,
S).

NORD-TR@NDELAG, GRONG, Harran, Moa, [UM 79-80,62, 1824 III], [alt.: 80-100 m], 1938.08.14
Ahlner S. (O, S) - Inv.: GG, 1993.07.29: -.

NORD-TR@NDELAG, GRONG, Sanddeldalen, Hansmoen, UM 95 50, 1823 |, alt.: 200 m, 1981.09.17
Timdal E. 3014 (O).

NORD-TRONDELAG, GRONG, Sanddeldalen, NW of Mortenslund, UM 99 51, 1823 |, alt.: 200~250 m,
1981.08.25 Tonsberg T. 6104 a,b (O, TRH).

NORD-TR@NDELAG, GRONG, along Namsen S of Migandbekken, UM 73 55, 1824 II, alt.: 50 m,
1980.06.19 Tensberg T. 4748 (TRH).

NORD-TRONDELAG, GRONG, Fiskemfoss, UM 783 599, 1824 III, alt.: 40 m, 1993.07.31 Gaarder G.
1025 (TRH) - Inv.: GG, 1993.07.31: 2.

NORD-TRONDELAG, GRONG, Gartlandselva ved Helmersetra, UM 743 633, 1824 Il alt.: 100 m,
1993.07.29 Gaarder G. 1008 (TRH) - Inv.: GG, 1993.07.29: 1.

NORD-TRONDELAG, NAMDALSEID, Skjerpmoen, ved bekken, PS 06 20, 1623 Ii, alt.: 60 m, 1981.06.07
Holien H. 263-81 (TRH) — Inv.: HH, 1992.10.02: 0.

NORD-TRONDELAG, NAMDALSEID, SW Handbagébukta, Furudalshegda, NS 97 19, 1623 II, alt.
200-240 m, 1981.07.16 Holien H. 385-81 (TRH) — Inv.: HH, 1992.10.02: 0.

NORD-TRONDELAG, NAMDALSEID, ved Skauas utlep i Ferja, PS 058 219, 1623 II, alt.: 40 m,
1993.10.08 Holien H. (Holien inv.) — Inv.: HH, 1993.10.08: 1.

NORD-TRONDELAG, OVERHALLA, Hauknes, [UM 62-63,59, 1724 II], [alt.: 20—60 m], 1938.08.17
Ahlner S. (S) - Inv.: GG, 1993.07.30: 0.

NORD-TRONDELAG, SNASA, Sagbakken, [UM 69 29, 1823 IV], [alt.: 60-100 m], 1938.08.27 Ahlner
S. (S).

NORD-TRONDELAG, SNASA, N Hammer v elva, UM 56 25, 1723 11, alt.: 60-80 m, 1981.08.10 Holien
H. 877-81 (TRH) — Inv.: HH, 1992.07.29: 1.

NORDLAND, FAUSKE, serenden av Vallvatnet, c. 200—300 m vest for E6, WQ 21 68, 2129 IV, alt.: 40
m, 1985, Elvebakk A. (TROM).

NORDLAND, HAMARQ@Y, S of Kvannvatnet by river Kvannelva, WR 40 48, 1231 II, alt.: 30 m,
1993.08.02 Gaarder G. 1034 (TRH) - Inv.: GG, 1993.08.02: 2.

NORDLAND, NARVIK, Ankenes, Stubblidalens Serdal, [XR 08—11,84-85], alt.: 400—500 m, 1936.09.02
Santesson R. (S).

NORDLAND, RANA, Selforslia, VP 63 57, 1927 I, alt.: 100 m, 1984.07.02 Engelstad R. (TROM).

NORDLAND, TYSFJORD, ved krysset E6, avkjersel til Drag, c. 20-30 m fra E6, WR 41 47, 1231 II, alt.:
40 m, 1985, Elvebakk A. (TROM).

SOR-TRONDELAG, MALVIK, Storfossen, Homla, NR 89 28, 1621 [, alt.: 120 m, 1985, Tensberg T. 9121
(Botnen & Tensberg 1988: 26) — Inv.: HH, 1992.09.21: 1.

SOR-TRONDELAG, RISSA, in the valley of the river Serelv, not far from the river Stavsletelv (=c 3 km
E of Vollavatn), (NR 66—68,66—68, 1622 IlI), [alt.: 80—140 m}, 1961.07.31 Santesson R. 14335 (UPS)
— Inv.: RH, 1992.11.01: 0.

SOR-TRONDELAG, TYDAL, ved Henfallet, estsida, (PQ 31 90, 1721 III), alt.: 460 m, 1991.06.01 Hilmo
O. (TRH) - Inv.: HH, 1993.09.20: 1.

TROMS, BALSFJORD, innerst i Malangen pa nordsida av Nordfjordbotn, DB 21 88, 1533 IV, alt.: 40 m,
1985, Elvebakk A. (TROM).

TROMS, MALSELV, Tverrelvflata, (DB 225-227,546—550, 1532 IV), ait.: 95 m, 1984.05.04 Timdal E.
4027 (O) — Inv.: SR & ET, 1993.08.11: 4.

TROMS, MALSELV, Rostadalen, [DB 50-51,50, 1532 1], 1983.07.06 @vstedal D.O. (BG) — Inv.: SR &
ET, 1993.08.11: —.

TROMS, MALSELYV, ved Malselvfossen, Fosshegda, (DB 06—07,61, 1533 IV), 1975.06 Spjelkavik S. &
@vstedal D.O. (BG) — Inv.: SR & ET, 1993.08.11: —.

TROMS, SKANLAND, between Lavangen and lake Lavangsvatn, (WS 677 025, 1332 III), alt.: 1-20 m,
1982.07.31 Tensberg T. 7435 (TRH) — Inv.: GG, 1993.08.08: 3.
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Melanelia elegantula (Zahlbr.) Essl.

IUCN categories. Norway: K, Sweden: V, Finland: —, EU: +.
Norwegian distribution (Fig. 28). The species is known from 7 localities along the sou-
thern coast, 5 of these are within the cities of Stavanger and Sandnes. The species is known

Fig. 28. Melanelia elegantula. Distribution in Norway.
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known from the nemoral to the boreonemoral region. Altitude: From about sea-level to 100
m. Counties: V{, Ro, SF.

World distribution. The species is reported from northern Africa, South America, and
Pakistan (Purvis & James 1992c). The European distribution area includes southern
Scandinavia (Almborn 1948, map), The Netherlands, France, central Europe (Wirth 1987,
map), southern Europe, and the British Isles north to SE Scotland (James & Rose 1974a). It
has an eastern tendency in the British Isles (Coppins 1976). Melanelia elegantula is rare in
Sweden apart from Skine (Ingelog et al. 1993), and a red listed species (V+) in Denmark
(Alstrup & Sechting 1989).

Ecology. Results. Recorded substrates were: Acer pseudoplatanus (3), A. platanoides (1),
Fagus sylvatica (1), Fraxinus excelsior (1), Aesculus hippocastanum (1) and, Populus tremula
(1). The localities were, apart from one, situated within or near towns.

Discussion. The ecological requirements of Melanelia elegantula are very similar to
those of M. laciniatula, and the two species are often found in the same habitats (Almborm
1948, Barkman 1958a, James & Rose 1974a). In the British Isles M. elegantula is much more
frequent than M. laciniatula on major branches within the tree canopy, and the species
withstands moderate eutrophication provided this is not accompanied by a substantial rise in
substrate pH (James & Rose 1974a). Melanelia elegantula grows on acid bark (pH 3.8-4.6,
James & Rose 1974a; Wirth 1987). In Britain, the species is becoming more common in
relatively polluted areas (to 65 pg m> SO,, Purvis & James 1992c). In Scandinavia, Melanelia
elegantula was previously most common on Fagus, Fraxinus, and Aesculus in parks, avenues,
and on solitary trees near roads or houses, and it never occurred inside forests (Almborn
1948). A recent study indicates that the more acidic bark of Fagus and Aesculus in southern
Sweden is not any longer a suitable substrate and that the species is now mainly found on
Acer, Fraxinus, and Ulmus; possibly as an effect of acidification (Thell 1989).

Melanelia elegantula has been referred to the *Xanthorion’, but grows in habitats where
genera like Phaeophyscia, Physcia, Physconia, and Xanthoria are of minor importance
(Almborn 1948, Barkman 1958a, James et al. 1977). It is obviously an invasive species which
is still rapidly spreading over lowland areas of Britain (James & Rose 1974a). Its preference
for cities indicates a similar tendency in Norway.

Threats. Results. Assumed threat was storm-felling (1).

Discussion. The species is moderately resistant to SO,, and since it favours well-lit
roadside trees, especially near small villages and towns, it should hardly be threatened.

During a search for the species in southern Sweden, it was re-discovered on 15 of 34
old localities, and additionally found on as many as 12 new localities (Thell 1989), indicating
a stable situation for the period 1948—1989. Since it has an invasive habit, it could well have
spread to neighbouring localities also in southern Norway. Logging of large, solitary trees is
recorded as a threat in Sweden (Ingelog et al. 1993).

Status in Norway. Two old localities were visited. It was found in one, while the status
was uncertain in the other. One new locality was found. High abundance was recorded in two
localities within the city of Stavanger.

Melanelia elegans is probably a rare species in Norway, but insufficiently known since
it is difficult to separate from the common Melanelia fuliginosa in the field.

Recommendations. The owners of intact localities should be informed about the
occurrences of the species in order to avoid a management that may damage the populations.

Notes. There has been a discussion if the mainly epiphytic M. elegantula is clearly
separated from the mainly saxicolous M. infumata. Esslinger (1977) considers saxicolous
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specimens from inland sites in Norway to be M. elegantula, while Krog et al. (1980) and
Santesson (1993) do not.

The species was reported from Ha, Rogaland (3509, Jelle 1977). Since it was not
mentioned in his later cand. real. thesis, and since no collection has been found in Norwegian
herbaria, the locality is rejected.

Localities.

V¥ 299 ROGALAND, SANDNES, Sandnes kirkegéard, (LL 114 280, 1212 I1V), 1967.06.21 Ryvarden L. (O).
& 2436 ROGALAND, SANDNES, Langgaten, near the railway station, [LL 111 285], [alt.: 5 m], 1947, Degelius
G. (Almborn 1948: 144).
@® 300 ROGALAND, STAVANGER, Bjergsted, (LL 11 42, 1212 IV), 1947.12.28 Dahl E. (O) — Inv.: JIJ,
1993.06.12: 3.
V¥ 1346 ROGALAND, STAVANGER, p4 trer ved Breiavatnet, LL 123 414, 1975.12.27 Lye K. NLH).
* 3573 ROGALAND, STAVANGER, Park p4 forsiden av Hetlandskirken og trer v/telefonkiosk like ved, LL 128
413, 1212 1V, 1993.06.13 Johnsen J.I. (BG) — Inv.: JIJ, 1993.06.13: 3.
301 SOGN OG FJORDANE, AURLAND, Fladmsdalen mellom Fldm st. og Fldm kirke, (LN 97 46—49, 1416
1V), alt.: 1-50 m, 1975.06.14 Osthagen H. 3218 (O) — Inv.: TT, 1993.09.08: —.
& 3503 VESTFOLD, LARVIK, Bekeskogen, [NL 585-591,467-476, 1813 111], [alt.: 30~50 m], 1947, Degelius G.
(Degelius 1968: 408).

Rejected record.

3509 ROGALAND, HA, Nesheim ved Naerbe, [LL 03 03, 1212 III], 1977.06.28 Jetle O. (Jolle 1977: 111).

<

Melanelia laciniatula (H. Olivier) Essl.

IUCN categories. Norway: R, Sweden: V, Finland: —, EU: +.
Fennoscandian responsibility species.

Norwegian distribution. The species is known from 3 localities in Vest-Agder near the
southernmost tip of Norway. Two localities are in Kristiansand and one in Mandal, all situated
within the nemoral region. Altitude: From about sea-level to 20 m. County: VA.

World distribution. The species is distributed from southern Scandinavia to northern
Africa, and from Great Britain to the Ural (James & Rose 1974b, Esslinger 1977). The British
and Scandinavian distribution resembles that of M. elegantula. Melanelia laciniatula is rare
in Sweden except in Skéne (Ingelog et al. 1993, map), and is spreading in Denmark (Alstrup
& Sechting 1989).

Ecology. Results. The species was reported from Quercus sp. (1) and Tilia sp. (1), in
parks or on roadside trees within or near cities. In one locality (/472) it was found together
with Physconia grisea.

Discussion. The ecological requirements of Melanelia laciniatula are very similar to
those of M. elegantula and the two species are often associated (James & Rose 1974a, 1974b).
Melanelia laciniatula is more strongly confined to the boles of broadleaved trees, especially
Ulmus glabra and Acer pseudoplatanus, as well as Quercus spp. and Fraxinus excelsior
(James & Rose 1974b, Thell 1989). It is most frequently found on roadside trees, especially
near villages and small towns, and is tolerant of moderate eutrophication (James & Rose
1974b, Thell 1989) as well as SO, pollution (up to 65 pug m?, Purvis & James 1992c).

Melanelia laciniatula is often referred to the phytosociological alliance *Xanthorion’,
but it appears to require a somewhat lower pH than what is usual for *Xanthorion’ species,
and, like M. elegantula, grows in habitats where the genera Phaeophyscia, Physcia, Physconia,
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and Xanthoria are of minor importance (Almborn 1948, Barkman 1958a, James & Rose
1974b, James et al. 1977). According to James & Rose (1974b) acidification of bark surfaces
of such trees as Ulmus, Fraxinus, and Acer increases the substrate availability for M.
laciniatula. 1t is also reported from worked timber in the British Isles (Brightman & Seaward
1977).

Threats. Results. Recorded threat was road construction (1).

Discussion. The species is, as M. elegantula, moderately resistant to SO,, and is in the
process of spreading rapidly in many lowland areas of the British Isles (James & Rose 1974b).
It is more common in Sweden than M. elegantula (Thell 1989), and since it favours well-lit
trees near towns, it should hardly be threatened.

Status in Norway. Two old localities were visited, and small populations of 3—4 cm?
were found on two old trunks of 7ilia sp. in a park in one locality (/472). The other locality
(2438) was destroyed by a road expansion, and the species is considered to be extinct. No new
localities have been recorded since 1969. There are no protected localities.

Recommendations. The owner of the park in Mandal (/472) should be informed about
the occurrence of the species, and a management plan should be carried out.

Localities.
V¥ 2437 VEST-AGDER, KRISTIANSAND, Ravnedalen, [MK 396 467, 1511 III], {alt.: 20 m], 1918.08.05 Lynge
B. (0).
O 2438 VEST-AGDER, KRISTIANSAND, Oddemnes, 1 km NE of the church, [MK 427 475, 1511 II1], [alt.: 10-20
m], 1947, Almborn O. (Almborn 1948: 150) — Inv.: YG, 1994.04.02: 0.
® /472 VEST-AGDER, MANDAL, ved Skrivergarden, (MK 085 328, 1411 II), 1969.06.11 Jergensen P.M. 3430
(BG) — Inv.: RH, 1993.05.27: 1.

Melanelia tominii (Oxner) Essl.

IUCN categories. Norway: R, Sweden: +, Finland: —, EU: +.

Norwegian distribution (Fig. 29). The species is known from 13 localities. It occurs
in the continental valleys of southeastern Norway and Trendelag, from the southern boreal to
the low alpine region. Altitude: 380—1250 m. Counties: Op, ST.

World distribution. The species is widespread in the mesic to dry areas of the Northern
Hemisphere. It occurs in Europe, Asia, Africa (Morocco), and North America (Esslinger
1977). In Europe, it occurs in Norway, Sweden, Russian Karelia, and in the mountains of
central and south Europe (Austria, Switzerland, Italy, France, and Spain; Esslinger 1977,
Santesson 1993).

In Sweden, it occurs in Torne Lappmark (Santesson 1993).

Ecology. Results. The substrate (indicated in 9 localities) was rock (8) and soil in rock
fissures (1). Two additional collections were saxicolous (the specimen was still attached to the
rock substrate). A calcareous substrate is indicated in two localities. The habitat (indicated in
4 localities) was open rocks in a southerly exposed hillside, a south-facing rock in an open
situation, a bridge, and a stone wall surrounding a churchyard.

Discussion. The species is saxicolous or terricolous in rock fissures. Data on rock type
are scanty, but judging from the localities, the Norwegian specimens seem to have been
collected from both calciferous and siliceous rock. Both Nimis (1993) and Santesson (1993)
state that it grows on siliceous rock.
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Fig. 29. Melanelia tominii. Distribution in Norway.

In Norway, the species occurs in more or less south-facing, exposed habitats. It is not
restricted to the driest localities housing the ’steppe-element’, although it does occur at some
such sites (374, 3116). Many localities are apparently situated in old fields or traditional
grazing land.

Threats. Results. The two investigated localities were threatened by demolition or
reconstruction of the substrate (379; a bridge), and by overgrowth by grasses and shrubs due
to changes in the land use (2695).

Discussion. Overgrowth by grasses and shrubs may be a threat at localities situated in
agricultural landscapes (at least 314, 756, 2695, 3116, and 3117).

Status in Norway. Only 1 of the old localities was investigated; the species was found
to be present. One new locality was discovered. Two localities are within nature reserves
(2695, 3116).

Recommendations. Field work should be carried out to establish to what degree the
species occurs in natural vegetation.
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Notes. All specimens listed below were examined by TLC. The record from Finnmark
in Krog et al. (1980) and Santesson (1993) is apparently based on a specimen in O (320)
which is now determined as M. disjuncta.

Localities.
3714 OPPLAND, DOVRE, near the farm Hjelle, NP 07 80, 1419 II, alt.: 620 m, 1982.07.18 Timdal E. 3670 (O).
379 OPPLAND, LOM, FI4 bru, (MP 71 51, 1518 ), 1971.06.16 Dahl E. (O) — Inv.: GG & RH, 1993.06.12:
1.
3403 OPPLAND, LOM, Viki, [MP 86—87,60, 1618 IV], Dahl E. & Krog H. (Krog 1966: 245).
3404 OPPLAND, LOM, Fosheim, [MP 77 56, 1618 IV], Magnusson A.H. 9192 (Esslinger 1977: 56).
757 OPPLAND, SEL, Otta, [NP 27-29,47-50, 1718 IV}, alt.: 400 m, 1924.08.13 Magnusson A.H. (UPS).
3713 OPPLAND, VANG, Vang church, MN 77 77, 1617 IlI, alt.: 480 m, 1982.08.03 Timdal E. 3698 (O).
756 OPPLAND, VAGA, N of lake Vagavatn c. 1 km W of Fillinse, [NP 01-02,59, 1618 I], 1961.07.26
Santesson R. 14186 (UPS).
2695 OPPLAND, VAGA, Nordherad, Sande, (NP 004 589, 1618 I), alt.: 440 m, 1993.06.13 Gaarder G. &
Haugan R. H2875 (O) — Inv.: GG & RH, 1993.06.13: 3.
3716 OPPLAND, VAGA, Viste, NP 011 595, 1618 I, alt.: 450 m, 1980.07.05 Timdal E. 1708 (O).
3117 OPPLAND, VAGA, between Lye and Vagamo, NP 03-04,59, 1618 1, alt.: 400—450 m, 1980.07.12 Timdal
E. 1912 (O).
3118 OPPLAND, VAGA, 500 m E of Serem, NP 08 60, 1618 I, alt.: 380 m, 1980.07.12 Timdal E. 1930 (O).
318 OPPLAND, @YSTRE SLIDRE, NW for Sandbakken by @vre Heimdalsvatn, MP 91 10, Alt.:1250 m,
1973.08.17 Osthagen H. 2780 (O).
37119 SOR-TRONDELAG, OPPDAL, under Drivstusetern, [NQ 328-329,140-142, 1519 1V], 1916.08.01 Lynge
B. (0).
Rejected record.
320 FINNMARK, ALTA, Sakkobadne, [EC 78-79,57-60, 1834 I], 1968.08.12 Krog H. (O).

4 4P PP * 4P 4o o)

Menegazzia terebrata (Hoffm.) A. Massal.

IUCN categories. Norway: V+, Sweden: R, Finland: V, EU: +.

Norwegian distribution (Fig. 30). Menegazzia terebrata is known from 88 sites in the
lowlands of southern Norway, with one disjunct locality in southernmost Nordland, northern
Norway. The species occurs in the nemoral to the middle boreal region, and in the lowland
belt of the coastal section. Altitude: From about sea-level to 560 m. Counties: He, Op, Bu, Te,
VA, Ro, Ho, SF, No.

World distribution. Menegazzia terebrata is a Northern Hemisphere species of a
primarily temperate Southern Hemisphere genus, distributed in Europe, North America, China,
Russia, and Japan (Purvis 1992c).

The species is rare in oceanic parts of Europe and is known from Portugal to southern
parts of Scandinavia, including western parts of the British Isles, the Azores, Macaronesia, and
the Alps (Purvis 1992c, Nimis 1993). The species is scattered in south and central Sweden
(Ingelog et al. 1987), and is known from 10 localities in southern Finland (Rassi et al. 1992).

Ecology. Results. Substrates were indicated for 76 localities. Recorded substrates were
trunks of deciduous trees (49), more or less mossy boulders or rocks (43), and rarely
coniferous trees (2). Recorded substrate trees included Alnus glutinosa (25), Betula spp. (10),
Quercus spp. (4), Populus tremula (3), Sorbus aucuparia (3), Alnus incana (2), Calluna
vulgaris (1), Fraxinus excelsior (1), Ilex aquifolium (1), Picea abies (1), and Pinus sylvestris

().
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Fig. 30. Menegazzia terebrata. Distribution in Norway.
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Habitat was recorded for 66 localities, including swampy Alnus glutinosa forests (20),
Picea forests (14), Betula forests (11), Pinus forests (9), various types of deciduous forests (7),
Quercus forests (5), forested screes (5), Alnus incana forests (3), a Populus stand (1),
unspecified coniferous forest (1), and grazed woodland (1). Twenty-five localities were
situated near rivers, streams and waterfalls. Two localities were in maritime habitats. The
species has once been collected in a very species-rich coastal spruce forest (835; the
northernmost locality in Nordland), with Pannaria ahineri.

Noteworthy lichens in Norwegian localities include Bryoria bicolor (Op), B.
nadvornikiana (He, Op), B. cf. tenuis (Op), Cavernularia hultenii (SF), Cetrelia olivetorum
(He, Op, VA, Ho, SF), Evernia divaricata (Op), E. mesomorpha (Op), Flavoparmelia caperata
(VA, Ho), Heterodermia speciosa (Op), Hypogymnia vittata (He), Hypotrachyna laevigata
(VA, Ro), H. revoluta (Ro, Ho), H. sinuosa (Ho), Normandina pulchella (Ro), Pannaria
ahlneri (No), P. conoplea (He, Ro), P. ignobilis (No), Parmelia fraudans (He), Parmotrema
chinense (VA, Ro), Physconia detersa (Op), Ramalina dilacerata (Op), R. thrausta (Op),
Sphaerophorus melanocarpus (VA), Sticta fuliginosa (Ro, Ho, SF), S. limbata (Ro), Usnea
fragilescens agg. (VA), and U. longissima (Op).

Discussion. In general, the species is saxicolous in inland areas, and corticolous on acid
bark of deciduous trees in coastal areas. Bark pH of trunks with M. terebrata ranged from 4.0
to 4.5 (Y. Gauslaa, unpublished). Forested habitats are humid, with ample light and usually
stocked with old trees. The species may also grow on fallen trunks of deciduous trees.
Norwegian populations are likely to be situated within fire-free refugia. In one dark and humid
forest, the lichen was observed on crown branches, indicating demand for considerable light.
The species is probably easily overgrown by mosses in shaded forests as has been observed
over a period for 14 years in locality 2237. Menegazzia terebrata shows a wide ecological
amplitude, but is associated with rare and threatened lichens in all parts of its Norwegian
distribution area.

Osthagen (1976) pointed out that M. ferebrata demands a more shaded and humid
microclimate than Cetrelia olivetorum. However, as the two species are often found together,
they have at least partially overlapping ecological niches. Menegazzia terebrata seems to have
a wider ecological amplitude in Norway than in Sweden, where it is either confined to A/nus
glutinosa or to mossy rocks (Degelius 1933, Hasselrot 1945, Ingelog et al. 1987), or Finland,
where it is exclusively saxicolous, occurring in localities near lakes (Kuusinen et al. 1993).
British populations have been referred to the extremely hygrophilous alliance ’Parmelion
laeviagatae’ or the constantly wet *Lobarion’ communities on deciduous trees; rarely they are
found on mossy rocks (James et al. 1977, Rose 1988, Purvis 1992c). Suitable habitats in the
British Isles have an annual rainfall of 1200-1300 mm and c. 180 days with rain; some
receive frequent on-shore sea mists (Seaward & Hitch 1982). This contrasts some of the
Norwegian populations in the continental part of Gudbrandsdalen, with an annual average
precipitation of only 400—-500 mm. In central Europe, Menegazzia terebrata is a species of
old, montane Fagus-Abies forests where it has been referred to the *Lobarion’ alliance (Wirth
1976, Rose 1988, Nimis 1993).

Threats. Results. Recorded threats were logging (35), plantation of coniferous forest (19),
road construction (6), overgrowth (5), abrasion (4), agricultural expansion (2), collection (2),
development of hydroelectric power (1), and pollution (1).

Discussion. The most severe threat against the species appears to be forestry. In western
Norway there are nearby plantations of conifers in the majority of the visited localities,
especially those in Alnus glutinosa swamps. Forestry is also the main threat in Sweden
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(Aronsson et al. 1995) and Finland (Rassi & Viisidnen 1987).

Status in Norway. Thirty-six old localities were investigated; the species was found in
23; regarded as extinct in 5; and of uncertain status in 8. Thirty-one new localities were
discovered during the project. Three localities are protected within nature reserves: 824, 834,
and 2237. One locality (2047) was exceptionally rich, with M. terebrata growing on 50—60
trunks of Alnus glutinosa in a swamp forest.

Recommendations. Change of tree species and clearcutting at the localities must be
avoided. Some localities (especially 823, 2047, and 2687) contain many ether rare lichens as
well, and should be protected.

Localities.

@® 2043 BUSKERUD, SIGDAL, between state road 287 and Urddsen, (NM 230 696, 1715 III), alt.: 170180 m,
1982.06.15 Tensberg T. 6977 (TRH) — Inv.: SR & ET, 1993.06.27: 1.

* 2171 BUSKERUD, SIGDAL, by the lake Soneren, 500-600 m SE of Saueton, NM 300 580, 1715 III, alt.: 110
m, 1993.03.19 Rui S. & Timdal E. 7493 (O) — Inv.: SR & ET, 1993.06.27: 1.

A 3701 BUSKERUD, SIGDAL, Eggedal, along road between Ertesprang and Skir, NM 206 748, 1715 III, alt.: 250
m, 1980.07.27 Timdal E. 2036 (O).

@® /883 HEDMARK, LOTEN, vest Rokosjgen, [PN 288 418, 1916 I], [alt.: 200 m], 1982.09.11 Hegholen E. (O)
— Inv.: RH, 1993.08.15: 1.

V¥ 1881 HEDMARK, RENDALEN, ved Mistra, sersida av elva, [PP 189 443, 1918 II], alt.: 300 m, 1974.07.24
Hegholen E. (O).

® /882 HEDMARK, RENDALEN, ser Strandvolden, (PP 187 320, 1918 II), alt.: 320 m, 1974.08.10 Hegholen E.
(O) — Inv.: RH, 1993.08.15: 1.

@® 2240 HORDALAND, BERGEN, Store Milde, S of lakelet Morkevatn, KM 93 86, 1115 I, alt.: 1-20 m,
1984.05.21 Tensberg T. 8785 (BG) - Inv.: TT, 1994.02.13: 2.

@® 2241 HORDALAND, EIDFJORD, @vre Eidfjord, Szbe, (LN 975 000, 1415 IV), alt.: 60—80 m, 1985.08.10
Tensberg T. & Botnen A. TT9344 (BG) — Inv.: TT, 1993.09.12: 4.

* 3532 HORDALAND, ETNE, E of Akrafjorden, N of Kyrping, c. 0.2 km SW of Grenavikdjuvet ravine, (LM 393
295, 1214 1), (alt.: 160 m), 1994.03.31 Tensberg T. 19652 (BG) — Inv.: TT, 1994.03.31: 2.

A /915 HORDALAND, FITJAR, Sandvikvag, KM 95 53, 1978.08.17 Krog H. & @sthagen H. 4337 (O).

® 2046 HORDALAND, FUSA, 1,5 km O for Kilen, LM 27 77-78, 1215 11, alt.: 30 m, 1987.09.05 Holien H. 2964
(TRH) — Inv.: TT, 1993.08.15: 4.

% 3237 HORDALAND, FUSA, S of Fusa, the W-facing slope E of Fagerheim, S of the brook, LM 121 764, 1215
111, alt.: 130 m, 1993.08.15 Tensberg T. 19027 (BG) — Inv.: TT, 1993.08.15: 1.

V 1918 HORDALAND, GRANVIN, Selland, (LN 73 13, 1316 II), 1915.07.02 Havaas J.J. & Lynge B. (O) — Inv.:
TT, 1993.09.12: -.

V 2465 HORDALAND, GRANVIN, Kollanestveiten, (LN 74~75,13, 1316 11), 1906.05.09 Havaas J.J. (BG, DUKE,
O) = Inv.: TT, 1993.09.12: -.

V 1917 HORDALAND, KVINNHERAD, Skanevik, Qlfernes, (LM 24-25,30, 1214 1), 1947.07.05 Ahlner S. (O)
—Inv.: TT, 1993.11.20: —.

® 2047 HORDALAND, LINDAS, Helltveit, (LN 058 275, 1116 II), (alt.: 30—40 m), 1987.09.06 Holien H. 2974
(TRH) — Inv.: TT, 1994.05.09: 4.

® 2242 HORDALAND, LINDAS, at Storavatnet, (KN 974 264, 1116 II), (alt.: 40 m), 1976.01 Balle O. & @vstedal
D.O. (BG) — Inv.: JHH & TT, 1994.05.09: 1.

W 2239 HORDALAND, OS, mellan Tyssdal och Gassland, [LM 04—05,80—-85], 1968.05.03 Hakelier N. (BG).

* 3545 HORDALAND, OS, between Storom and Lepsoy, S of the road, the swamp E of hill Vassdsen, LM 009
746, 1115 11, alt.: 10-20 m, 1994.04.17 Tensberg T. 19731 (BG) — Inv.: TT, 1994.04.17: 2.

* 3547 HORDALAND, OS, Storomsvagen, near the creek at the bottom of the cove, LM 008 750, 1115 II, alt.:
1-10 m, 1994.04.23 Tensberg T. 19750 (BG) — Inv.: TT, 1994.04.23: 1.

* 3238 HORDALAND, OSTER@Y, along the brook S of Holevatnet, LN 07 19, 1216 III, alt.: 30 m, 1993.07.03
Tensberg T. 19829 (BG) — Inv.: TT, 1993.07.03: 2.

V¥ 2236 HORDALAND, STORD, ved Sagenes p4 Stord, [KM 97 32, 1114 [, 1910.08.24 Havaas J.J. (BG).

@® 2237 HORDALAND, STORD, Hysstad-Mjelkeviki (NE for Leirvik), LM 05 33, 1414 IV, alt.: 1-10 m,
1980.07.23 Tensberg T. 5030 (BG) — Inv.: TT, 1993.08.31: 1.

@® /916 HORDALAND, TYSNES, @ for Drange, (LM 039 522, 1214 V), (alt.: 100 m), 1974.08.15 Osthagen H.



SOMMERFELTIA 23 (1996) 117

2048

*x 3239

o * * * O * * <

<

@ * 4 * % % O p %4 O 4

<

1920

835

1886

1885

828

3469

1884

2126

2416

824

1887

1891

827

1892
2364

3468

823

2676

2687

2419

1913

3485

1902

1906

1912

1914

2977 (O) - Inv.: TT, 1993.09.18: 1.

HORDALAND, TYSNES, Tysnesoy, E for Drange, (LM 041 530, 1214 1V), (alt.: 80 m), 1979.07.23
Tensberg T. 4233 (TRH) — Inv.: TT, 1993.09.18: 3.

HORDALAND, ULLENSVANG, Utne, W of Tingviken, LN 685 016, 1315 I, alt.: 40 m, 1993.09.12
Tensberg T. 19173 (BG) — Inv.: TT, 1993.09.12: 3.

HORDALAND, OLEN, Vikebygd, O om Kvamsasen, (LM 074 139, 1214 III), (alt.: 80-90 m), 1947.07.03
Ahlner S. (O) — Inv.: TT, 1993.11.19: 2.

NORDLAND, BINDAL, Terrak, sluttningen upp mot Terrakfjeld, (UN 76-78,18-20, 1825 III), 1939.07.05
Ahlner S. (TRH, UPS) — Inv.: TT, 1993.06.23: —.

OPPLAND, GAUSDAL, Benndalen, NN 477 995, 1717 I, alt.: 560 m, 1991.09.21 Gaarder G. G560 (O)
= Inv.: GG, 1991.09.21: 1.

OPPLAND, GJ@VIK, Dunjua, NN 814 595, 1816 I, alt.: 340 m, 1991.10.10 Gaarder G. G584 (O) — Inv.:
GG, 1991.10.10: 1.

OPPLAND, NORD-AURDAL, Fagernes, udde i Strondafjord 1,5 km SE om Sambhillet, (NN
125-133,604-610, 1716 IV), (alt.: 350-400 m), 1937.06.21 Ahlner S. (UPS) — Inv.: RH, 1993.08.27:
0.

OPPLAND, NORD-AURDAL, NE-faced slope along river begna NE of Stormyrhaugen, NN 23 50, 1716
IV, alt.: 320—-400 m, 1993.06.04 Haugan R. H3597 (O) - Inv.: RH, 1993.06.04: 1.

OPPLAND, NORD-FRON, sor for Skurdenga, NP 307 362, 1817 III, alt.: 340 m, 1991.07.21 Gaarder G.
G506 (O) — Inv.: GG, 1993.07.21: 1.

OPPLAND, NORD-FRON, Gololia, along the brook Golo near river Vinstra, NP 36 26, 1718 1I, alt.:
300-360 m, 1992.11.15 Gaarder G. & Haugan R. H2665 (O).

OPPLAND, NORD-FRON, @la, NP 377 322, 1718 II, alt.: 280 m, 1993.06.08 Gaarder G. & Haugan R.
H2845 (O) — Inv.: GG & RH, 1993.06.08: 1.

OPPLAND, RINGEBU, S om Stulsbroen, W om Vala, (NP 625 253, 1818 III), 1937.05.20 Ahlner S. (UPS)
— Inv.: GG, 1993.06.27: 1.

OPPLAND, RINGEBU, Favang, N om Opsalésen, klippor vid 4n Tromsa, (NP 640-658,146—153, 1817 1V),
alt.: 390 m, 1948.06.15 Ahlner S. (O) — Inv.: GG & RH, 1993.06.07: -.

OPPLAND, RINGEBU, Ringeboe ad Orsanden, [NP 62 19, 1818 III], [alt.: 190-300 m], 1836.09
Sommerfelt S.C. (O).

OPPLAND, SEL, Sjoa, N om gérderna, E om landsvigen, (NP 291-293,390-395, 1718 III), {alt.: 300-400
m], 1937.05.26 Ahlner S. (UPS) — Inv.: GG & RH, 1993.06.08: 0.

OPPLAND, SEL, nedenfor Hevringen, [NP 21-25,61-62, 1718 1V], 1949.08.30 Dahl E. (O).

OPPLAND, SEL, Skogheim, NP 226 510, 1718 IV, alt.: 340 m, 1992.12.20 Gaarder G. 917 (O) — Inv.:
GG, 1992.12.20: 2.

OPPLAND, SEL, Sjoa, by the railway station, NP 28 39, 1718 111, alt.: 320 m, 1988.01.10 Haugan R. H907
(0).

OPPLAND, VAGA, Lalm, vid stigen fran byn til Kleivi, (NP 144 532, 1718 IV), 1937.06.10 Ahlner S.
(UPS) - Inv.: GG & RH, 1993.06.12: 1.

OPPLAND, VAG;\, Neset, NP 099-100,599-601, 1618 1, alt.: 370—400 m, 1993.06.13 Gaarder G. &
Haugan R. H2843 (O) — Inv.: GG & RH, 1993.06.13: 4.

OPPLAND, VAGA, Strond, NP 018 583, 1618 I, alt.: 390 m, 1993.06.12 Gaarder G. & Haugan R. H2842
(0) — Inv.: GG & RH, 1993.06.13: 1.

OPPLAND, OYER, vest for Vardekampen, ved Ligen, NN 688 962, 1817 1V, alt.: 180 m, 1993.06.07
Gaarder G. & Haugan R. (Gaarder & Haugan inv.) — Inv.: GG & RH, 1993.06.07: 2.

ROGALAND, FORSAND, As @ for Lerangshammaren, [LL 29 36, 1212 ], 1971.05.30 @sthagen H. 321
0).

ROGALAND, FORSAND, Uburen, (LL 336 318, 1212 I), alt.: 50-70 m, 1993.10.17 Johnsen J.I. (BG) —
Inv.: JIJ, 1993.10.17: 2.

ROGALAND, GJESDAL, below Mt Lauvnesknuten, (LL 413 254, 1312 IV), alt.: 400 m, 1980.06.13
Timdal E. 1435 (O) — Inv.: JIJ, 1993.10.09: 1.

ROGALAND, GJESDAL, nira Rerdalen, c. 1,5 km V om Dirdal, dir Stavangerviagen skir en forsande
biack, (LL 395 258, 1212 I), 1939.08.24 Hasselrot T.E. (O, UPS) — Inv.: J1J, 1993.10.09: —.

ROGALAND, GJESDAL, Frafjorddalen, Nesura (vid NV-dndan av Molaugsvann), (LL 45 25-26, 1312 1V),
alt.: 25-30 m, 1947.07.06 Degelius G. (O, UPS) - Inv.: DO@, 1993.08.06: —.

ROGALAND, GJESDAL, near Dirdal church, LL 37 24, 1212 1, 1980.06.13 Timdal E. 1421 (O) - Inv.:
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JJ: 1.

ROGALAND, HIELMELAND, Prestasen, E-sida och N-sida, timmelig allmen, (LL 392 693, 1213 II),
1947.07.11 Degelius G. (UPS) — Inv.: DO®@, 1993.10.06: 4.

ROGALAND, HJELMELAND, Ardal, Melsasen ved Riskadalsvann, [LL 37-39,60-62, 1213 II},
1969.07.31 Ryvarden L. (O).

ROGALAND, HIELMELAND, Ardal, Eigeland, [LL 46 58, 1313 111}, 1949.07.26 Dahl E. (O).

ROGALAND, HJELMELAND, Ardal, Nes, [LL 48 59, 1313 I11], 1949.07.26 Dahl E. (O).

ROGALAND, HIELMELAND, Méland, LL 397 561, 1213 II, alt.: 60 m, 1981.08.15 Gauslaa Y. (NLH).

ROGALAND, SANDNES, Selvik, LL 306 309, 1980.09.22 Gauslaa Y. (NLH) — Inv.: JIJ, 1993.10.16: 1.

ROGALAND, SANDNES, Hele, Bjennbésen, [LL 29 31-32, 1212 1], 1971.06.12 Qvstedal D.O. (BG) -
Inv.: DO@, 1993.08.04: 1.

ROGALAND, STRAND, Kvalvag, (LL 286-287,410-411, 1212 I), 1988.04.02 Johnsen J.I. (BG) — Inv.:
JIJ, 1993.10.16: 1.

SOGN OG FJORDANE, AURLAND, Aurlandsvangen, MN 01 54, 1416 1V, 1970.08.27 @sthagen H. (O)
= Inv.: TT, 1993.09.08: 0.

SOGN OG FJORDANE, AURLAND, Aurlandsdalen, Vassbygdivatnet E-ecke, MN 08 49, 1416 IV,
1966.07.26 Amman K. (O) - Inv.: TT, 1993.09.08: 0.

SOGN OG FJORDANE, FJALER, Gjelanger, Ospeneset, KP 993 030, 1117 I, alt.: 30 m, 1991.05.11
Gaarder G. 456 (BG) — Inv.: TT & PGI, 1993.06.16: 4.

SOGN OG FJORDANE, FJALER, Gjelanger, Eikesholtet, KP 993 012, 1117 I, alt.: 140 m, 1991.05.12
Gaarder G. 462 (BG) - Inv.: GG, 1991.05.12: 1.

SOGN OG FJORDANE, FLORA, W of Krokstadvatnet, LP 203 363, 1218 III, alt.: 110 m, 1991.02.09
Gaarder G. 285 (BG) - Inv.: GG, 1991.02.09: 1.

SOGN OG FJORDANE, FLORA, Norddalsfjorden, N of Haukdvatnet, LP 038 406, 1118 II, alt.: 80 m,
1991.02.10 Gaarder G. 304, 306 (BG) — Inv.: GG, 1991.02.10: 2.

SOGN OG FJORDANE, FLORA, Sandvikbotn, LP 043 347, 1118 II, alt.: 20-30 m, 1993.05.13 Gaarder
G. (Gaarder inv.) — Inv.: GG, 1993.05.13: 3.

SOGN OG FJORDANE, HYLLESTAD, N of Lifjorden, KN 978 863, 1117 11, 1990.03.03 Gaarder G. 83
(BG) - Inv.: GG, 1992.04.14: 3.

SOGN OG FJORDANE, HYLLESTAD, Hellem, i Lifjorden, KN 985 862, ait.: 100 m, 1992.04.14 Gaarder
G. 693 (BG) — Inv.: GG, 1992.04.14: 4.

SOGN OG FJORDANE, HYLLESTAD, Lekva i Lifjorden, KN 976 868, alt.: 70 m, 1992.04.14 Gaarder
G. 688 (BG) — Inv.: TT, 1993.06.16: 2.

SOGN OG FJORDANE, HYLLESTAD, Indrefjord, Lifjorden, LN 004 835, 1117 II, ait.: 60 m, 1991.01.13
Gaarder G. 230 (BG) — Inv.: PGI & TT, 1993.06.15: 4.

SOGN OG FJORDANE, LUSTER, W of Feigefossen, MP 162 068, 1417 I, alt.: 80-300 m, 1976.06.15
Dsthagen H. 3594 (O) — Inv.: TT, 1993.08.02: 1.

SOGN OG FJORDANE, LERDAL, 2 km V for Husum, MN 32 69, 1517 II], alt.: 300—320 m, 1985.08.08
Holien H. 96-85 (TRH).

SOGN OG FJORDANE, LERDAL, Lerdal kai, MN 173 750, 1417 II, alt.: 60 m, 1991.03.16 Gaarder G.
340 (BG).

SOGN OG FIORDANE, LERDAL, Salthjel, MN 268 698, 1417 II, alt.: 100 m, 1993.05.17 Gaarder G.
959 (Gaarder inv.) — Inv.: GG, 1993.05.17: 3.

SOGN OG FJORDANE, LERDAL, Bg, MN 225 691, 1417 11, alt.: 100 m, 1993.05.17 Gaarder G. 956
(Gaarder inv.) = Inv.: GG, 1993.05.17: 1.

SOGN OG FJORDANE, ARDAL, Skari, nord for Hjelle, MP 405 028, 1978.04.22 Gauslaa Y. (NLH).

TELEMARK, SELJORD, Telnes, [ML 88 87, 1613 1V], 1939.08.29 Hasselrot T.E. (O, UPS) — Inv.: ET,
1993.09.04: 0.

TELEMARK, TINN, vestenfor, strax ved veien til Atraa kirke i Tinn, (MM 845 497, 1614 1V), (alt.: 320
m), 1890.08.03 Kier F. (O) — Inv.: HB, SR & ET, 1994.05.29: 2.

TELEMARK, TINN, Hugheilsrud, just above the road, MM 923 428, 1614 I, alt.: 200 m, 1994.05.29 Bratli
H., Rui S. & Timdal E. 7946 (O) - Inv.: HB, SR & ET, 1994.05.29: 2.

VEST-AGDER, FARSUND, Lista, hill E of farm Ellenes, (LK 624-628,507-509, 1311 II), alt.: 60-120
m, 1991.05.19 Haugan R., Pedersen O., Timdal E. H2048 (O) — Inv.: RH & OP, 1993.05.28: 4.
VEST-AGDER, FARSUND, Reisvaag i Spind, lok. 3b, (LK 756-757,403—404, 1311 II), 1977.04 Jglle O.

(O) — Inv.: RH, 1993.05.31: 1.
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1899 VEST-AGDER, FARSUND, Eitland, (LK 656-663,456—464, 1311 II), 1970.12.02 Krog H. & @sthagen
H. (O) — Inv.: RH & OP, 1993.05.29: —.

1900 VEST-AGDER, FARSUND, @. Langey, LK 75 39, 1311 II, 1977.04 Jelle O. (O).

1901 VEST-AGDER, FLEKKEFJORD, Rasvég p& Hidra, LK 58 55, 1311 III, 1973.04.16 Dahl E. (O).

2107 VEST-AGDER, FLEKKEFJORD, Seland, LK 673 647, 1311 I, alt.: 130 m, 1981.08.28 Gauslaa Y. 81133
(NLH).

2108 VEST-AGDER, FLEKKEFJORD, near Haugeland, LK 605 590, 1311 II, alt.: 200 m, 1981.08.29 Gauslaa
Y. 81132 (NLH).

1898 VEST-AGDER, KVINESDAL, Nygérd ved Feda, LK 71 60, 1311 I, 1973.04.18 Dahl E. (O).

4 » Py <

Neofuscelia verruculifera (Nyl.) Essl.

IUCN categories. Norway: R, Sweden: +, Finland: E, EU: +.

Norwegian distribution (Fig. 31). The species is known from 8 localities, widespread
over southern Norway, both in inland and coastal districts. The sites are situated in the
boreonemoral region, the southern boreal region, the northern boreal region, and the lowland
belt of the coastal section. Altitude: From about sea-level to 900 m. Counties: Ak, Op, SF,
MR.

World distribution. Outside Europe, the species is known from Morocco, East Africa,
Saudi Arabia and the U.S.A. (Esslinger 1977, Swinscow & Krog 1988, Purvis & James
1992¢). It occurs in Europe from southern Fennoscandia and the British Isles to southern
Europe (Leuckert et al. 1975, Esslinger 1977, Wirth 1987, Purvis & James 1992c, Nimis
1993).

It is a rare species in southern Fennoscandia, and occurs in Denmark, Finland, Norway,
and Sweden (Rassi & Viisinen 1987, Alstrup & Sechting 1989, Santesson 1993).

Ecology. Results. The substrate was indicated in three collections: Calcareous sandstone
(982), basic mica schists (2747), and somewhat iron-stained sandstone (3094). In the
investigated localities, the species grew on rather exposed dry rocks, somewhat nutrient-
enriched by dust.

The habitat was recorded in three localities: two (3094 and partly 2747) were close to
water (3094 on the bank of a hydroelectric magazine), and one (982) was a large, exposed
cliff. Two localities were situated in grazing land (982, 2747), while a rocky pine forest
(3094) is likely to be a primary locality. Associated lichens at the localities include Cetraria
odontella (2747), Evernia mesomorpha (2747), Flavoparmelia caperata (982, 2747), Melanelia
disjuncta (982, 3094), M. panniformis (982, 3094, 3400), M. subargentifera (982), Neofuscelia
pulla (982, 3094), Peltula euploca (982), Physcia dimidiata (982, 2747), Punctelia stictica
(982, 3094), Rhizocarpon ridescens (3094), Umbilicaria nylanderiana (2747), and
Xanthoparmelia somloénsis (982, 2747, 3094).

Discussion. Neofuscelia verruculifera grows on rock, rarely on wood (Esslinger 1977).
There are no previous reliable records on the ecology of N. verruculifera in Norway. The
species has been confused with the similar, but mainly maritime, N. loxodes. In the British
Isles, the species has a wider ecological amplitude than N. loxodes and occurs in both
maritime and inland areas, preferring well-lit xeric situations such as memorials, standing
stones, etc. (Purvis & James 1992¢). The species seems to have a more continental distribution
than N. loxodes in central and southern Europe (Wirth 1987, Nimis 1993). In Germany, the
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Fig. 31. Neofuscelia verruculifera. Distribution in Norway.

species grows on sunny, often manured siliceous rocks, and is associated with Melanelia
disjuncta, M. panniformis, M. sorediosa, Neofuscelia loxodes, N. pulla, Parmelia omphalodes,
Xanthoparmelia conspersa, X. mougeotii, and X. somloénsis (Wirth 1987).

Threats. Results. The recorded threats were overgrowth due to reduced grazing (982,
2747), pollution (982), and raised water level in a hydroelectric magazine (3094). Around Oslo
(311, 3400), main threats were assumed to be air pollution and urbanization.

Discussion. Overgrowth may represent the most serious threat against the species in
Norway. The species is threatened by forestry in Finland (Rassi & Viisdnen 1987), and by
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overgrowth in Denmark (Alstrup & Sechting 1989).

Status in Norway. Three old localities were investigated. The species was found in 982,
regarded as extinct in 3/J, and of uncertain status in 3400. Two new localities were
discovered (2747, 3094). No localities are protected. The species may be overlooked, however,
since it has just recently been understood in Norway (all Norwegian material was studied by
TLC for the first time during this work) and its habitat is apparently common in southeastern
Norway.

Recommendations. Since none of the localities are protected, the species should be
taken into account when plant protection is planned. There are other rare lichens on some
localities, e.g. Evernia divaricata (3094), Heterodermia speciosa (2747), and Peltula euploca
(982). Locality 982 is well-known for its species-rich vascular plant flora.

Search for the species in suitable habitats is needed.

Localities.
312 M@RE OG ROMSDAL, STRANDA, Geiranger, [MP 06 86, 1219 II}, 1936.04.03 Jebe F. (O).
3405 OPPLAND, GAUSDAL, Skeikampen, [NP 57-58,01-02, 1817 I'V], alt.: 900 m, 1946.08 Rui H. 5946 (O).
982 OPPLAND, NORD-FRON, Qya, (NP 436 287, 1718 II), alt.: 260—-270 m, 1949.09.10 Ahlner S. (S) — Inv.:
GG & RH, 1993.06.08: 1.
2747 OPPLAND, VANG, Sparstadodden, W of Leine, MN 766 790, 1617 III, alt.: 470 m, 1993.08.26 Haugan
R. & Timdal E. H3145 (O) — Inv.: RH & ET, 1993.08.26: 4.
3094 OPPLAND, OYER, along river Lagen SE of Langberga, (NN 716-724,943-944, 1817 V), alt.: 180 m,
1994.01.30 Haugan R. H3687 (O) — Inv.: RH, 1994.01.30: 4.
311 OSLO, Aker, Dragonskogen, [NM 95 43, 1814 I], [alt.: 20-40 m], Sommerfelt S.C. (O) — Inv.: RH,
1994.03.23: 0.
V 3400 OSLO, per Christiania, Grefsenaasen, [PM 00-01,47-48, 1914 1V], |ait.: 200-350 m], 1913.09 Lynge B.
(O) - Inv.: RH, 1994.03.18: —~.
¥ 3095 SOGN OG FJORDANE, HYLLESTAD, Hyllestad church, LN 01 87, 1117 I, [alt.: 20-100 m], 1971.06.28
Hovda J., Krog H. & @sthagen H. (O).

O *» * 044

Pannaria ahlneri P.M. Jorg.

IUCN categories. Norway: E, Sweden: E, Finland: —, EU: —.
European responsibility species.

Norwegian distribution (Fig. 32). The species is known from 32 localities; 31 in the
coastal areas of Trendelag and southern Nordland, and one in Oppland. The localities are
situated within the southern and middle boreal regions. Altitude: From about sea-level to 410
m. Counties: Op, ST, NT, No.

World distribution. The species has a strongly disjunct distribution. It occurs in the
boreal region of both the Atlantic and Pacific coasts of North America (Jergensen 1978,
Goward et al. 1994), south-west Greenland (Alstrup 1986), northern Japan and the Pacific
coast of Russia (surroundings of Vladivostok), and Europe (Jorgensen 1978).

In Europe, it is restricted to Norway and Sweden. There are only four localities in
Sweden (Jamtland, Lycksele Lappmark, and Pite Lappmark; Aronsson et al. 1995, Jergensen
1988).

Ecology. Results. The substrate was indicated in all 32 localities. The main substrate is
thin Picea abies twigs (30). In two localities (983, 984) the substrate was mossy rock. Notab-
ly, it has not been recorded on deciduous trees in Norway. The habitat is most often spruce
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Fig. 32. Pannaria ahlneri. Distribution in Norway.
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forest in small brook ravines or in north-facing slopes close to rivers on marine sediments.
The saxicolous habitats were shaded rock walls facing north, i.e. very different from the other
recorded habitats.

Noteworthy associates included Gyalideopsis piceicola, Lichinodium ahineri, Lobaria
pulmonaria, L. scrobiculata, Nephroma spp., Parmeliella parvula, Pseudocyphellaria crocata,
and Ramalina thrausta.

Discussion. According to Jergensen (1978) Pannaria ahineri is mainly a corticolous
species which in Europe is confined to Picea abies. It is extremely hygrophilous, being
dependent on ravines and north-facing slopes that provide shelter from strong insolation and
desiccating winds. Only where the macroclimate is very humid it is less habitat selective,
occurring in forests also outside ravines. Saxicolous specimens, mostly on schistose rock, are
all from the marginal parts of its distribution area. In North America it is recorded also on
deciduous trees.

Pannaria ahineri is probably a weak competitor on the main branches of Picea abies,
being easily overgrown by large foliose lichens. The thinnest branchlets, where competition
is expected to be weaker, are probably too dry. Accordingly it occupies a narrow ecological
niche.

Threats. Results. Recorded threats are forestry by clearcutting (15), development,
including road construction (5), pollution from nearby roads (3), agricultural expansion (2),
and overgrowth (1). In the Dglaelva forest reserve (848), logging in surrounding areas is a
serious threat making the locality more susceptible to storm-felling and desiccating winds.

Discussion. In most localities the P. ahlneri populations have reached a critically low
number. Logging is the main reason for the decline of the species. It is not known if vital
populations can be maintained. This will depend on how the remaining known localities and
the whole forest landscape are managed. The species is in strong danger of extinction from
Europe.

Status in Norway. All localities discovered by Ahlner from 1938 to 1954 (23) along
with 4 localities discovered in the seventies and eighties have been investigated. In only three
of these (848, 1436, 3555) the species was still present, in 23 it was regarded as extinct, and
one was uncertain. With 5 recently discovered localities, the species is now known to exist
in 8 localities, mostly with very small populations. More than ten specimens are known from
localities 1704 and 3552 only. Two localities are within forest reserves (848, 1436).

Recommendations. It is highly recommended that forestry by clearcutting is not
allowed in any of the localities where the species is known to be present. Localities /704,
133/134, and 3552 should be protected.

Notes. Two Collections listed by Jergensen (1978) could not be found in the indicated
herbarium, and are not included in this treatment. The current name is Fuscopannaria ahlneri
(P.M. Jorg.) P.M. Jorg. (Jorgensen 1994b).

Localities.

O 992 NORD-TRONDELAG, FOSNES, Salen, niset S om Reppen, (PS 16 76, 1724 1II), [alt.: 10-20 m],
1938.08.22 Ahlner S. (S) — Inv.: GG, 1993.09.29: 0.

993 NORD-TRONDELAG, FOSNES, Salen, ovanfor Storevandsvik, [PS 17 78, 1724 III}, [alt.: 20-40 m)],
1939.07.11 Ahlner S. (BG, S) — Inv.: GG, 1993.09.29: 0.

996 NORD-TRONDELAG, FOSNES, Salen, Kovabugten, [PS 39 84, 1724 ], [alt.: 20—60 m], 1939.07.09
Ahlner S. (S) — Inv.: GG, 1993.09.29: 0.

133 NORD-TRONDELAG, GRONG, 600 m N of Hansmoen, W of river Gartlandselva, UM 747 599, 1824 III,

alt.: 75-100 m, 1991.08.01 Haugan R. & Timdal E. H2289 (O) — Inv.: RH & ET, 1991.08.01: 1.
134 NORD-TRONDELAG, GRONG, Gartlandselva, c. 3 km N of Gartland, UM 743 619, 1824 III, alt.: 100

* % O O
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m, 1991.08.01 Haugan R. & Timdal E. H2300 (O) — Inv.: RH & ET, 1991.08.01: 1.

NORD-TRONDELAG, GRONG, E om Grong jarnvigstation, [UM 72 50, 1823 IV], [alt.: 60—-80 m],
1938.08.25 Ahlner S. (S) — Inv.: HH, 1991.07.02: 0.

NORD-TRONDELAG, GRONG, vid bicken 1 km SW om Homo, [UM 70 48, 1823 IV], [alt.: 60—80 m],
1939.06.19 Ahlner S. (S) — Inv.: HH & TT, 1992.07.31: 0.

NORD-TRONDELAG, GRONG, Ekermyra, UM 70 47, 1823 1V, alt.: 80 m, 1977.12.28 Tensberg T. 2584
(TRH) - Inv.: HH & TT, 1992.07.31: 0.

NORD-TRONDELAG, GRONG, Kvembekken, UM 828 631, 1824 III, alt.: 120 m, 1993.07.29 Gaarder
G. 1013 (TRH) - Inv.: GG, 1993.07.29: 1.

NORD-TRONDELAG, HOYLANDET, c. 1 km N om Romstad, [UM 72 72, 1824 III], [alt.: 60-80 m],
1938.08.17 Ahlner S. (S) — Inv.: GG, 1993.07.30: 0.

NORD-TRONDELAG, HOYLANDET, Helbostad, liten sidodal til Beséen, [UM 73 77, 1824 IlI], alt.: 120
m, 1954.09.13 Ahlner S. (S) — Inv.: GG, 1993.07.31: 0.

NORD-TRONDELAG, NAMDALSEID, N Hallaberget, PS 096 225, 1723 III, alt.: 80 m, 1979.09.08
Holien H. 79-60 (TRH) — Inv.: HH, 1993.10.08: 0.

NORD-TRONDELAG, NAMSOS, Klinga, Prastviken, [PS 19 48, 1723 1V], [alt.: 20—40 m], 1939.07.13
Ahlner S. (S, UPS) — Inv.: HH, 1993.10.06: 0.

NORD-TRONDELAG, NAMSOS, Klinga, Delelvens dalgang, {PS 18 44, 1723 IV], [alt.: 40-60 m],
1939.07.15 Ahlner S. (S, UPS) — Inv.: HH, 1993.10.06: 1.

NORD-TRONDELAG, NAMSOS, Almdalen, S-side, PS 34 65, 1724 11, alt.: 40 m, 1985.07.20 Botnen A.
& Tensberg T. (BG) — Inv.: HH, 1992.03.31: 1.

NORD-TR@ONDELAG, NAMSOS, E of Vemundvik, Batskardet, PS 24-25,56, 1724 Ill, ait.: 80—-100 m,
1991.07.02 Holien H. 4446 (TRH).

NORD-TR@NDELAG, NAERQY, Kolvereid, W om Ople, [PS 34-35,89, 1724 1], [alt.: 20-60 m],
1939.07.10 Ahlner S. (S) — Inv.: GG, 1993.09.29: 0.

NORD-TRONDELAG, NEAR@Y, Kolvereid, Salsbruket, Sundnes, [PS 37 91, 1724 ], 1939.07.08 Ahlner
S. (S) — Inv.: GG, 1993.09.29: 0.

NORD-TRONDELAG, NER®Y, Kolvereid, Salsbruket, Borkmo, (PS 36 89, 1724 1), 1939.07.09 Ahlner
S. (S) - Inv.: GG, 1993.09.29: 0.

NORD-TRONDELAG, NARQY, Foldereid, c. 1 km W om kyrkan, [UN 65-66,08, 1724 1], [alt.: 20—-60
m], 1938.08.20 Ahlner S. (S) — Inv.: GG, 1993.09.30: 0.

NORD-TRONDELAG, OVERHALLA, Hauknes, [UM 62-63,59, 1724 II], [alt.: 60—80 m], 1938.08.17
Ahlner S. (S) — Inv.: GG, 1993.07.30: 0.

NORD-TRONDELAG, OVERHALLA, Rodem, killdalen vid vigskillet, UM 56 56, 1724 II, alt.: 20—40
m, 1938.08.24 Ahlner S. (S) — Inv.: GG, 1993.10.01: 0.

NORD-TRONDELAG, OVERHALLA, Lillesyen [Litleya], [PS 37 49, 1723 {], [alt.: 10—40 m], 1938.08.24
Ahlner S. (S) — Inv.: GG, 1993.10.01: 0.

NORD-TR@NDELAG, OVERHALLA, W of Foss, UM 55 53, 1723 I, alt.: 60—80 m, 1992.07.31 Holien
H. & Tonsberg T. TT 17641 (BG) — Inv.: HH & TT, 1992.07.31: 3.

NORD-TRONDELAG, OVERHALLA, S of Grande, UM 55 54, 1723 1, alt.: 40—60 m, 1988.10.03 Holien
H. 3337 (TRH) — Inv.: HH & TT, 1992.07.31: 1.

NORDLAND, BINDAL, Terrak, sluttningen opp mot Terrékfjeld, (UN 76—78,18-20, 1825 III), 1939.07.05
Ahlner S. (S, UPS) — Inv.: TT: —.

NORDLAND, BINDAL, Abygden, @ren, (UN 81 17, 1825 III), (alt.: 1-20 m), 1939.07.06 Ahlner S. (S)
—Inv.: TT, 1993.06.23: 0.

NORDLAND, BINDAL, Abygden, Blindens dalgang, (UN 85 15, 1825 IiI), (alt.: S0 m), 1939.07.06
Ahlner S. (S) — Inv.: TT, 1993.06.23: 0.

NORDLAND, BINDAL, Abygden, Ne om Skarstad, (UN 84 16, 1825 III), (alt.: 20 m), 1939.07.06 Ahlner
S. (8) — Inv.: TT, 1993.06.23: 0.

OPPLAND, VAGA, E om Neset, (MP 948-955,573-575, 1618 1), alt.: 410 m, 1948.09.06 Ahlner S. (S)
- Inv.: GG & RH, 1993.06.12: 0.

SOR-TRONDELAG, AFJORD, Malan, (NR 601 932, 1622 1V), alt.: 2 m, 1953.06.20 Ahlner S. (S) — Inv.:
HH, 1993.07.12: 0.

SOR-TRONDELAG, AFJORD, Nittamark, [NS 67 00, 1623 111], alt.: 70 m, 1954.09.04 Ahiner S. (S) —
Inv.: HH, 1993.07.13: 0.
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Pannaria confusa P.M. Jorg.

IUCN categories. Norway: E, Sweden: V, Finland: E, EU: 2.

Norwegian distribution. The species is known from one locality in Oppland and three
localities in Nord-Trendelag. All localities are situated in the middle boreal region. Altitude:
80—380 m. Counties: Op, NT.

World distribution. Pannaria confusa is a European species which is known only from
Fennoscandia, from one locality in the Austrian Alps (Jergensen 1991), and from eastern part
of European Russia (Hermansson & Kudryatseva 1995).

In Sweden, it is known from some scattered localities from Varmland to Lule Lappmark
(Jorgensen 1991, Santesson 1993), while in Finland it is known from Enonteki6 Lappland and
the surroundings of Abo (Jorgensen 1991).

Ecology. Results. Indicated substrates are schistose rock (2 localities) and Alnus incana
(1). Indicated habitats are brook ravines with schistose rock (2), a small brook ravine on
marine sediments forested with Alnus incana and Picea abies (1), and the spray zone of a
large waterfall (1).

Discussion. According to Jergensen (1991) Pannaria confusa is a species of very humid
habitats, often occurring in spruce forests on trees (Alnus incana, Betula sp., Juniperus
communis, Picea abies, Salix caprea, and Sorbus aucuparia) or on rock in the spray zone of
waterfalls. None of the Norwegian specimens are recorded from Picea abies, but as the
species is habitually very similar to Parmeliella parvula, which is a rather frequent species
on Picea abies in Trendelag, it may have been overlooked.

Threats. Results. Recorded threats were modern forestry by clearcutting (3) and road
construction (1). Development of hydroelectric power was a serious threat at the locality by
the river Dokka in Oppland (2771).

Discussion. In Sweden, the main threat is development of hydroelectric power and
forestry (Aronsson et al. 1995).

Status in Norway. Two localities were investigated. It was present in one locality
(1705) and apparently extinct in one (/003). No new localities were discovered. There are no
protected localities.

Recommendations. The ravine by Hammer in Snésa (/705), including a sufficiently
broad buffer zone on both sides of the river, should be protected. In this locality Lobaria hallii
is also present.

Notes. The current name is Fuscopannaria confusa (P.M. Jorg.) P.M. Jerg. (Jergensen
1994b).

Localities.

A 2317 NORD-TRONDELAG, GRONG, along the brook N of Hansmoen, UM 748 596, 1824 III, alt.: 80 m,
1984.08.09 Tensberg T. 8973 dupl. (O).

O 1003 NORD-TRONDELAG, LIERNE, Serli, Sundbekken, [VM 47 12, 1923 II], [alt.: 360—380 m], 1938.08.07
Ahlner S. (S) — Inv.: Rl:l, 1993.08.06: 0.

@® /705 NORD-TRONDELAG, SNASA, N of Hammer, by the river, UM 56 25, 1723 II, alt.: 60—-100 m,
1981.08.10 Holien H. 884-81 (TRH) — Inv.: HH, 1993.07.30: 2.

A 2771 OPPLAND, NORDRE LAND, Hegfossen in river Dokka, NN 53 71, 1817 III, alt.: 600 m, 1989.10.08
Holtan-Hartwig J. 4570a (O).
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Pannaria ignobilis Anzi

IUCN categories. Norway: V+, Sweden: —, Finland: —, EU: +.
Fennoscandian responsibility species.

Norwegian distribution (Fig. 33). The species is known from 76 localities in the coastal
areas from Vest-Agder to Nordland. The localities are situated within the southern and middle
boreal regions as well as the lowland belt of the coastal section. Altitude: From about sea-level
to 250 m. Counties: VA, Ro, Ho, SF, MR, ST, NT, No.

World distribution. Pannaria ignobilis is mainly a FEuropean species with a
Mediterranean-Atlantic distribution; it is also known from a few localities in northwestern
Africa (Jergensen 1978). Its distribution ranges from Greece to Portugal in the Mediterranean
area, further north it is known from some scattered localities in the central Highlands of
Scotland and from coastal parts of Norway.

Ecology. Results. Indicated substrates include Populus tremula (37 records), Sorbus
aucuparia (23), Fraxinus excelsior (9), Salix caprea (5), Quercus spp. (5), Ulmus glabra (4),
Acer spp. (1) and, Tilia cordata (1). Habitats were recorded at 54 localities, and include
shaded spruce forest (26), broadleaved deciduous forest (9), coastal pine forest with Populus
tremula (7), mixed deciduous forest with Betula sp., Populus tremula, and Sorbus aucuparia
(6), oak forest (3), an old meadow with pollarded Fraxinus excelsior (1), a Picea plantation
with Populus tremula and Sorbus aucuparia (1), and a mixed coniferous/deciduous forest (1).

Discussion. According to Jergensen (1978), Pannaria ignobilis is an exclusively
corticolous species which is often referred to the ’Lobarion’. However, it is often found in
more open and drier habitats than other Pannaria species, e.g. on solitary trees. In the
southernmost part of its Norwegian distribution area it seems to prefer Quercus spp. in
sheltered habitats. In western Norway, it prefers Fraxinus excelsior and Populus tremula, often
in rather open habitats. Further north P. tremula is the main substrate, but in central Norway
there is a change in ecology towards more shaded habitats, often Sorbus aucuparia in dark
spruce forests. The most strongly shaded habitats are avoided, however.

Threats. Results. Recorded threats were forestry (35), lack of substrate due to grazing by
elk (4), air pollution (1), and road construction (1).

Discussion. Even if logging is considered the most serious threat to this species, it seems
that at least in humid areas P. ignobilis is able to tolerate some selective logging when
sufficient substrate is available. Outshading from new forest generations seems to be a serious
threat. Over parts of Trendelag young Sorbus aucuparia and other suitable host trees are
almost completely lacking due to heavy elk grazing.

Status in Norway. Twenty-two old localities have been investigated. The species was
found in 7, apparently extinct in 9, and of uncertain status in 6. Thirty-eight new localities
were discovered, including some large, vital populations. Four localities (1348, 1461, 1650,
1653) are within nature reserves, but all of these contain small populations.

Recommendations. At least one large population in western Norway (/459) and one in
Trendelag (2443) should be protected. Furthermore, it is important that forestry leaves large
deciduous trees (especially Fraxinus excelsior in southwestern Norway and Populus tremula,
Salix caprea, and Sorbus aucuparia further north). Thinning in Picea plantations in the
vicinity of the deciduous substrate trees is necessary to avoid extreme shade. Recruitment of
new trees for substrate is equally important.

Notes. The current name is Fuscopannaria ignobilis (Anzi) P.M. Jerg. (Jergensen 1994b).
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Fig. 33. Pannaria ignobilis. Distribution in Norway.



128

SOMMERFELTIA 23 (1996)

Localities.

* 3524 HORDALAND, ETNE, E of Tungesvikstranda, the NE slope of Mt Prestafjellet, LM 29 25-26, 1214 1V,
alt.: 100 m, 1994.04.02 Tensberg T. 19676 (BG) — Inv.: TT, 1994.04.02: 1.

A 375] HORDALAND, ETNE, Akrafjorden, sluttningen mellom Tjelmeland och Rafdal, LM 38-41,26-30, 1214
1, 1985.08.17 Hultengren S. (GB).

® /447 HORDALAND, GRANVIN, [W of lake Granvinvatnet, 0.6 km S of farm Sellend], (LN 739 133, 1316 II),
[alt.: 210 m], 1897, Havaas J.J. (BG) — Inv.: TT, 1993.09.12: 1.

V¥ 448 HORDALAND, KVAM, Engedal, [LM 35-36,86-87, 1215 I], 1928.05 Lillefosse T. (BG).

A 1443 HORDALAND, LINDAS, Nesba, [LN 03 34, 1116 1I], 1976.08.31 Jergensen P.M. et al. (BG).

® /444 HORDALAND, LINDAS, the SW-facing slope, SW of Storset, LN 06 28, 1116 II, alt.: 200-250 m,
1980.07.24 Tensberg T. 5086 (BG) — Inv.: JHH, 1994.05.09: 1.

V 1442 HORDALAND, OSTER@Y, @vsthusliane, [LN 07 20-21, 1216 111}, 1970.05.31 Vevle O. (BG) — Inv.: TT,
1993.07.03: —-.

V 1441 HORDALAND, ULLENSVANG, Utne, Tingviken, [LN 68 01, 1315 1], 1973.06.10 Vevle O. (BG) — Inv.:
TT, 1993.09.12: —.

* 2708 MORE OG ROMSDAL, AURE, Elva ser for Ledalsvatnet, (MR 872 305, 1421 I), (alt.: 40 m), 1992.06.12
Gaarder G. (Gaarder inv.) — Inv.: GG, 1992.06.13: 1.

* 2710 MORE OG ROMSDAL, AURE, Skalvassdalen, (MR 88-89,27-30, 1421 I), (alt.: 100—-150 m), 1992.05.10
Gaarder G. (Gaarder inv.) — Inv.: GG, 1992.10.05: 2.

* 2711 MORE OG ROMSDAL, AURE, Gauplia —gstre deler, (MR 913 251, 1421 I), (alt.: 60 m), 1992, Gaarder
G. (Gaarder inv.) — Inv.: GG, 1992.01.01: 1.

* 2615 MORE OG ROMSDAL, SURNADAL, Hamneslia, MQ 740 843, 1420 [V, alt.: 160 m, 1993.04.05 Gaarder
G. 932 (TRH) - Inv.: GG, 1993.04.05: 1.

* 2610 MORE OG ROMSDAL, TINGVOLL, Flgystaddalen, MQ 587 878, 1321 11, alt.: 80 m, 1993.07.01 Gaarder
G. 992 (Gaarder inv.) — Inv.: GG, 1993.07.01: 1.

* 2611 MORE OG ROMSDAL, TINGVOLL, Kansdal, MQ 545 810, 1320 1, alt.: 220 m, 1993.07.02 Gaarder G.
(Gaarder inv.) — Inv.: GG, 1993.07.02: 1.

* 3558 MORE OG ROMSDAL, TINGVOLL, Rottasberga, MQ 587 677, 1320 I, alt.: 140 m, 1994.04.24 Gaarder
G. (Gaarder inv.) — Inv.: GG, 1994.04.24: 3.

® /650 NORD-TRONDELAG, FLATANGER, Gaupdalen, (NS 893 395, 1623 I), alt.: 20 m, 1980.07.21 Holien
H. 389-80 (TRH) — Inv.: HH, 1993.10.07: 2.

® 165/ NORD-TRONDELAG, FLATANGER, Eidbygdskardet, NS 97-98,42, 1623 I, alt.: 160 m, 1987.10.05
Holien H. 3049 (TRH) - Inv.: HH, 1993.10.07: 3.

* 1699 NORD-TRONDELAG, FLATANGER, along river Trollengelva, (NS 874 376, 1623 1), alt.: 160220 m,
1990.06.19 Holien H. 3700 (TRH) - Inv.: HH, 1993.10.07: 3.

% 2443 NORD-TRONDELAG, FLATANGER, Serskraning ved Skjellaa, NS 86 38, 1623 I, alt.: 60-80 m,
1993.10.07 Holien H. 2443 (TRH) — Inv.: HH, 1993.10.07: 3.

% 3766 NORD-TRONDELAG, FLATANGER, NW-facing slope by river Osterelva, NS 909 402, 1623 I, alt.: 100
m, 1994.06.10 Gaarder G. & Holien H. HH 6111 (TRH) — Inv.: GG & HH, 1994.06.10: 3.

* 869 NORD-TRONDELAG, FOSNES, Halsen W of lake Urdsvatnet, 3,5 km S of Salsnes, PS 17 72, 1724 1lI,
alt.: 60 m, 1990.07.22 Haugan R. 1641 (O) — Inv.: RH, 1990.07.22: 1.

O 1006 NORD-TRONDELAG, FOSNES, Salen, Kovabugten, [PS 39 84, 1724 I], [alt.: 20—60 m], 1939.07.09
Ahlner S. (S) — Inv.: GG: 0.

V¥ 1007 NORD-TRONDELAG, FOSNES, Salen, Mo, [PS 16 76, 1724 III], [alt.: 20 m], 1939.07.11 Ahlner S. (S).

* 2646 NORD-TRONDELAG, FOSNES, Storehuskleppen, PS 181 786, 1724 III, alt.: 50 m, 1993.09.29 Gaarder
G. 1052 (TRH) - Inv.: GG, 1993.09.29: 3.

* 3765 NORD-TRONDELAG, NAMDALSEID, E-facing slope of Gravhaugen, PS 039 408, 1623 I, alt.: 100 m,
1994.06.10 Gaarder G. & Holien H. HH 6128 (TRH) - Inv.: GG & HH, 1994.06.10: 3.

O 1008 NORD-TR@ONDELAG, NAMSOS, Vemundvik, Sagelvmoen, [PS 23 59, 1724 III], [alt.: 20-40 m],
1939.07.15 Ahlner S. (S) ~ Inv.: HH, 1993.10.06: 0.

¥ 1460 NORD-TR@NDELAG, NAMSOS, Ledding, [PS 23 60, 1724 III], 1971.08.27 Jergensen P.M. 3734 (BG).

® /653 NORD-TRONDELAG, NAMSOS, langs S-sida av Dunaelva, (PS 34-35,65-66, 1724 II), alt.: 30 m,
1987.10.06 Holien H. 3055 (TRH) — Inv.: HH, 1992.03.31: 2.

* 332/ NORD-TRONDELAG, NAMSOS, Almdalen, N-sida av Dunaelva, PS 34-35,66, 1724 II, alt.: 20-60 m,
1992.03.31 Holien H. (Holien inv.) — Inv.: HH, 1992.03.31: 3.

V 1009 NORD-TR@ONDELAG, NERQAY, Kolvereid, Mulstad Vd, (PS 19 94-95, 1724 IV), alt.: 20 m, 1954.09.12
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Ahlner S. (S) — Inv.: HH & TT, 1992.07.30: —.

NORD-TRONDELAG, NARGY, Kolvereid, Finne Vd, [PS-PT,27 99-00, 1724 IV], alt.: 20 m, 1954.09.11
Ahlner S. (S).

NORD-TRONDELAG, NERDY, Kolvereid, Salsbruket,Borkmo Sr, (PS 36 89, 1724 1), 1939.07.09 Ahlner
S. (S) — Inv.: GG, 1993.09.29: 0.

NORDLAND, BINDAL, Abygden, Blindens dalgang, (UN 85 15, 1825 III), (alt.: 50 m), 1939.07.06
Ahlner S. (S) - Inv.: TT, 1993.06.23: 0.

NORDLAND, BINDAL, Terrak, S om Tverdens infldde i Terrdkelven, (UN 76 19, 1826 III), (alt.: 50 m),
1939.07.05 Ahlner S. (S) — Inv.: TT, 1993.06.23: 0.

NORDLAND, BINDAL, SE-facing slope of Langfjellet W of Sandskarmyra, UN 86—87,22-23, 1825 111,
alt.: 160—280 m, 1990.08.09 Holien H. 3875 (TRH).

NORDLAND, BINDAL, Terrak, S of Terrdkelva S of Terrdk village, the N-facing slope of hill 113, UN
76-77,20, 1825 111, alt.: 40—-60 m, 1993.06.23 Tensberg T. 18805 (BG) — Inv.: TT, 1993.06.23: 2.

NORDLAND, BRONN@Y, Velfjord, S-andan av Vandalsvand, (UN 80-81,62, 1825 V), (alt.: 50-60 m),
1939.07.02 Ahlner S. (S) — Inv.: TT, 1993.06.19: 1.

NORDLAND, BRONN@Y, Velfjord, S om Palskogen, (UN 90 42-43, 1825 IV), (alt.: 60 m), 1939.07.04
Ahlner S. (S) — Inv.: TT, 1993.06.19: 0.

NORDLAND, BRONNQY, Velfjord, Skaret, (UN 91 50, 1825 IV), (alt.: 80 m), 1939.07.04 Ahlner S. (S)
— Inv.: TT, 1993.06.19: 0.

NORDLAND, MELGY, Groney i Redey prestegjeld, [VQ 30-32,08—09, 1928 1V], [alt.: 1-60 m], 1876,
Norman J.M. (TRH).

ROGALAND, GJESDAL, below Gjoteknuten, LL 42-43,26, alt.: 70 m, 1980.06.14 Holtan-Hartwig J. &
Timdal E. 1473 (O) — Inv.: DO@, 1993.08.06: —.

ROGALAND, HIELMELAND, Maland, (LL 397 562), alt.: 50 m, 1981.08.15 Gauslaa Y. (NLH) - Inv.:
DO@, 1993.08.05: 3.

ROGALAND, HIELMELAND, 12 km NE of Jerpeland near Tysdal, on northern side of Mélandsvatnet,
[LL 38 55, 1213 M}, alt.: 60—100 m, 1985.08.15 Arvidsson L. (GB).

ROGALAND, SANDNES, Osaland, near the road, [LL 22 29, 1212 1], 1976.08.23 Jergensen P.M. et al.
(BG).

SOGN OG FJORDANE, FLORA, between Endestadvatnet and Krokstadvatnet, LP 206 356, alt.: 100 m,
1991.04.21 Gauslaa Y. 91075 (NLH) — Inv.: GG: 2.

SOGN OG FJORDANE, FLORA, S slope of Greneheia, LP 167 338, alt.: 140 m, 1991.04.20 Gauslaa Y.
91106 (NLH) — Inv.: GG: 2.

SOGN OG FJORDANE, FLORA, W of Krokstadvatnet, LP 204 360, 1218 IIl, alt.: 120 m, 1991.02.09
Gaarder G. 291 (BG) — Inv.: GG, 1991.02.09: 2.

SOGN OG FJORDANE, FLORA, Norddalsfjorden, N of Haukévatnet, LP 038 406, 1118 II, alt.: 100 m,
1991.02.10 Gaarder G. 305,308 (BG) — Inv.: GG, 1991.02.10: 2.

SOGN OG FJORDANE, FLORA, Norddalsfjorden ved Litlevatnet, LP 078 412, 1118 II, 1991.02.09
Gaarder G. (Gaarder inv.) — Inv.: GG, 1991.02.09: 1.

SOGN OG FJORDANE, FLORA, Nord for Lykkjebgvatnet, LP 205 385, 1218 1II, 1991.04.21 Gaarder G.
(Gaarder inv.) — Inv.: GG, 1991.04.21: 1.

SOGN OG FJORDANE, FLORA, Sandvikbotn, LP 043 347, 1118 1I, alt.: 50—-100 m, 1993.05.12 Gaarder
G. (Gaarder inv.) - Inv.: GG, 1993.05.12: 3.

SOGN OG FJORDANE, FORDE,, [LP 32 18, 1217 I], 1980.10 Anonby J.E. et al. 117 (BG) — Inv.: TT,
1993.06.16: —.

SOGN OG FJORDANE, FORDE, Erdalsdal, Fossen, LP 31 21, 1217 IV, 1976.07.01 Balle O. (BG) — Inv.:
TT, 1993.06.16: —.

SOGN OG FJORDANE, GLOPPEN, N of Svarttjern, LP 234 367, alt.: 200 m, 1991.04.20 Gauslaa Y.
91093 (NLH) - Inv.: GG: 1.

SOGN OG FJIORDANE, GLOPPEN, Gloppefjorden, Sandsstranda, Skorgerinden, LP 469 555, 1218 1, alt.
130 m, 1990.05.05 Anonby J.E. 442 (BG).

SOGN OG FJORDANE, GLOPPEN, Dimma, Palstegteigen, LP 549 598, 1318 IV, alt.: 275 m, 1991.05.05
Anonby J.E. 639 (BG).

SOGN OG FJORDANE, GLOPPEN, N of Krokstadvatnet, LP 234 363, 1218 III, alt.: 100 m, 1991.02.09
Gaarder G. 279 (BG) — Inv.: GG, 1991.02.09: 1.

SOGN OG FJORDANE, HYLLESTAD, Ytrefjord, Lifjorden, KN 996 847, 1117 II, alt.: 60 m, 1991.01.13
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Gaarder G. 233 (BG) — Inv.: TT, 1993.06.15: 0.

1454 SOGN OG FJORDANE, HOY ANGER, Ikjefjorden, Vassdalsvatnet, LN 193 718, alt.: 340 m, 1992.04.14
Gaarder G. 682 (BG) — Inv.: GG: 1.

1453 SOGN OG FJORDANE, STRYN, Utvik, Moldrheim, Storemyrhaugen, LP 600 580, 1318 IV, alt.: 300 m,
1990.05.27 Anonby J.E. 475 (BG) - Inv.: TT, 1993.06.17: 1.

1706 SOR-TRONDELAG, AGDENES, S-facing slope of Hestgrovheia, NR 32 41, 1521 1V, alt.: 220-240 m,
1987.05.10 Holien H. 2579 (TRH).

2824 SOR-TRONDELAG, AGDENES, Brattlia, NR 37 52, 1522 II, alt.: 40—80 m, 1993.10.11 Bratli H. B0234b
(O) — Inv.: HB, 1993.10.11: 1.

1698 SOR-TRONDELAG, BJUGN, S-facing slope W of Gammelsaterheia, NR 48 84, 1522 I, alt.: 60—120 m,
1991.06.16 Holien H. 4407 (TRH).

2702 SOR-TRONDELAG, HEMNE, Sersida av Reinsjeen (ner Mammabholet), (MR 922 274, 1421 D), (alt.: 100
m), 1993.10.10 Gaarder G. (Gaarder inv.) — Inv.: GG, 1993.10.10: 3.

2707 SOR-TRONDELAG, HEMNE, Sgrvestsida av Reinsjeen, (MR 910 275, 1421 1), (alt.: 150 m), 1992.10.10
Gaarder G. (Gaarder inv.) — Inv.: GG, 1992.10.10: 3.

2709 SOR-TRONDELAG, HEMNE, @ydalsvatnet, (MR 966 283, 1421 I), (alt.: 80 m), 1992.06.11 Gaarder G.
720 (TRH) - Inv.: GG, 1992.06.11: 3.

233 SOR-TRONDELAG, RISSA, slope N of lake Kringsvatn, NR 60 75, 1622 IV, alt.: 120 m, 1986.05.25

Haugan R. H462 (O).

1701 SOR-TRONDELAG, RISSA, along river Nordelva, SSW of Lona, NR 58—59,74, 1522 1, alt.: 100-140 m,
1990.09.04 Holien H. 3968 (TRH).

1016 SOR-TRONDELAG, ROAN, 3 km N om Lonan, [NS 74 15, 1623 II1], [alt.: 160—220 m], 1934.06.22
Ahlner S. (S).

868 SOR-TRONDELAG, SNILLFJORD, N slope of Mt Nyengfjellet, 3 km W of Krokstadera, NR 27 29, 1521

IV, alt.: 150 m, 1990.04.17 Haugan R. H1395 (O) — Inv.: RH, 1990.04.17: 1.

1652 SOR-TRONDELAG, AFJORD, N Austdalsvatna, NR 59 85, 1522 1, alt.: 120 m, 1987.08.27 Holien H.
2922 (TRH).

3708 SOR-TRONDELAG, AFJORD, along river Skjerva, NR 624 913, 1622 1V, alt.: 80~120 m, 1994.05.30
Holien H. (Holien inv.) — Inv.: HH, 1994.05.30: 1.

1437 VEST-AGDER, FLEKKEFJORD,, [LK 63 64, 1311 1}, 1901.07.06 Havaas J.J. (BG).

1347 VEST-AGDER, KRISTIANSAND, Randesund, Seldsen, MK 484 432, 1511 II, ait.: 30 m, 1983.04.02
Gauslaa Y. (NLH) — Inv.: TT, 1992.10.31: 0.

1348 VEST-AGDER, KRISTIANSAND, ved Murtetjenn, MK 407 537, alt.: 120 m, 1981.10.31 Gauslaa Y.
(NLH).

P Od * P+ € * P A A * % * P * #

Pannaria sampaiana Tav.

IUCN categories. Norway: V+, Sweden: EX, Finland: —, EU: V.
European responsibility species.

Norwegian distribution (Fig. 34). The species is known from 31 localities in the
coastal lowlands from Vest-Agder to Nord-Trendelag. The sites are situated in the nemoral
to the southern boreal regions, as well as in the lowland belt of the coastal section. Altitude:
From about sea-level to 200 m. Counties: VA, Ro, Ho, SF, MR, ST.

World distribution. The species has a Mediterranean-Atlantic distribution in Europe
(Jorgensen 1978). Outside Europe it is known only from Tunisia. In the Mediterranean region
it normally grows at altitudes between 400 and 800 m, but it has been found up to 1200 m
in Spain. In northwest Europe it is a lowland species.

The species is strictly western in Fennoscandia. It has been found in two sites on the
west coast of Sweden, from which it is now extinct (Aronsson et al. 1995). The nearest known
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Fig. 34. Pannaria sampaiana. Distribution in Norway.
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extant occurrences outside Norway are in western Scotland.

Ecology. Results. The substrate (indicated in 28 localities) included rock (10) and trees
(18). When saxicolous, it occurred on naked or mossy rock, including vertical rock (4),
schistose overhang (2), and mossy boulder (1). On one site the rock was inundated. When
corticolous it occurred on Quercus spp. (7), Fraxinus excelsior (5), Populus tremula (4), Tilia
cordata (2), and Alnus incana (1), Coryius avellana (1), and Sorbus aucuparia (1).
Occurrences on F. excelsior mainly refer to pollarded trunks.

The habitat (indicated in 14 localities) included broad-leaved deeiduous forests (5),
seashore (3), cultural landscapes (2), Quercus forests (2), ravines (2), Betula forests (1),
boulder fields (1), mixed deciduous forests (1), and Picea forests (1). In several localities both
corticolous and saxicolous occurrences were noted. Pannaria sampaiana often occurred in
habitats with many oceanic or moisture-demanding lichen species: Degelia plumbea, Lobaria
amplissima, Lobaria virens, Nephroma laevigatum, Normandina pulchella, Pannaria conoplea,
P. mediterranea, P. rubiginosa, Peltigera collina, Pseudocyphellaria crocata, and Sticta spp.
Recorded aspects were northern (3), southern (3), western (2), eastern (2), northeastern,
northwestern, southwestern, and southeastern (all 1). Radiation on the sites varied from well-lit
to shaded.

Discussion. In Norway, Pannaria sampaiana is a species of rocks and tree trunks
(mainly broad-leaved trees such as Quercus spp., Fraxinus excelsior, and Populus tremula).
In the southern and westernmost parts of its world range, however, it rarely occurs on rock
(Jergensen 1978, Purvis 1992d).

Threats. Results. Recorded threats include forestry (137, 144, 872, 1463, 2614, 2699),
building on the site (3574), collecting (/466), and lack of pollarding (3240).

Status in Norway. Nine of the old localities were investigated; the species was present
in 4, recorded as uncertain in 4, and extinct in 1. Nine new localities were discovered, and the
species is hence known to occur in 13 localities. One site (3529) is within a protected
landscape area, two sites (2616, 2614) are within proposed nature reserves. At its northernmost
known locality it appears to be extinct due to forestry (see also Holien & Hilmo 1991).

Recommendations. We recommend that localities 3240, 144 and 3574 are protected.
These sites are particularly rich in oceanic species.

Notes. The current name is Fuscopannaria sampaiana (Tav.) P.M. Jerg. (Jergensen
1994b).

Localities.
3240 HORDALAND, ETNE, the NE slope of Mt Prestafjellet, NW of Tungesvikstranda, LM 301 258, 1214 1I,
alt.: 150 m, 1993.11.20 Tnzmsberg T. 19606 (BG) — Inv.: TT, 1993.11.20: 2.
3241 HORDALAND, ETNE, SE of fjord Akrafjorden, Stortina, along stream Skiftesbekken, N of the road, LM
399 309, 1214 1, alt.: 90 m, 1993.11.19 Tensberg T. 19592 (BG) — Inv.: TT, 1993.11.19: 1.
3529 HORDALAND, ETNE, E of Akrafjorden, N of Kyrping, Sevareidberget, E of Lindehaug, (LM 389 291,
1214 1), (alt.: 150-200 m), 1994.03.31 Tensberg T. 19650 (BG) — Inv.: TT, 1994.03.31: 1.
140 HORDALAND, FITJAR, Stord, W-side of Fereysundvatn, KM 96 53, 1974.08.14 Tensberg T. (O).
1466 HORDALAND, FUSA, Hopslia, [LM 16-17,91, 1215 1V], 1983.05.08 Jergensen P.M. (BG) — Inv.: TT,
1993.11.12: —.
141 HORDALAND, KVAM, 1 km NW of Mundheim, W-side of the valley, LM 27 75, alt.: 170 m, 1979.07.22
Tansberg T. 4144 (O).
1465 HORDALAND, KVINI:IHERAD, Varaldsey, Vage, [LM 32 66, 1215 11], 1976.08.16 Jergensen P.M. (BG).
1464 HORDALAND, LINDAS, vest for Mundal, [LN 00 20, 1116 II], 1976.05.28 Balle O. et al. (BG).
143 HORDALAND, OS, Bjemen, (LM 029 725, 1115 1), 1978.08.17 Sechting U. (C) — Inv.: TT, 1994.04.11:
1.
734 HORDALAND, OS, Redsfjellet, sluttningamna vid Bjerndalen, [LM 09 83—84, 1215 I11], 1953.07.18 Lindahl

> g o+ o *

4 Oph >
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P.-O. (UPS).
% 3530 HORDALAND, OS, Drange, Mt Fjerhovd, W slope, (KM 985 791, 1115 II), (alt.: 100 m), 1993.05.27
Tensberg T. 18750 (BG) — Inv.: TT, 1993.05.27: 1.

* 3574 HORDALAND, OS, Storomsvagen, E of the cove, at the creek by the boathouse, (LM 007 752, 1115 II),
(alt.: 1-10 m), 1994.04.23 Tensberg T. 19746a (BG) — Inv.: TT, 1994.04.23: 1.

V 1463 HORDALAND, OSTER@Y, Kosdalen, [LN 08 17-18, 1216 III], alt.: 100 m, 1969.11.19 Vevle O. (BG)
— Inv.: TT, 1993.07.03: —.

¥ 732 HORDALAND, STORD, in the ravine of the small stream in the steep eastern slope of Mt
Agdesteinbrunene, [LM 05 42, 1214 1V], alt.: 130 m, 1969.08.02 Moberg R. 1354b (UPS).

® 3242 HORDALAND, TYSNES, Tysnesay, Beltestad, LM 031 557, 1214 IV, alt.: 5 m, 1993.09.18 Tensberg T.
19195, 19199 (BG) - Inv.: TT, 1993.09.18: 1.

* 2616 MORE OG ROMSDAL, TINGVOLL, Feraneset, MQ 532 832, 1320 [, alt.: 50 m, 1993.10.24 Gaarder G.
891 (TRH) - Inv.: GG, 1992.10.24: 1.

O 1017 NORD-TRONDELAG, FOSNES, Salen, ovanfor Graviken, (PS 22 79-80, 1724 III), [alt.: 20—40 m],
1939.07.12 Ahlner S. (S) — Inv.: HH & TT, 1992.07.30: 0.

A 138 ROGALAND, GJESDAL, below Mt Gjoteknuten, LL 42-43,26, alt.: 70 m, 1980.06.14 Holtan-Hartwig J.
& Timdal E. 1471 (O) - Inv.: DO@, 1993.08.06: —.

® 872 ROGALAND, GJESDAL, by the road down to Frafjord, (LL 422 253), alt.: 200 m, 1987.06.25 Haugan R.
H644 (O) — Inv.: DO@, 1993.08.06: 1.

A 3756 ROGALAND, GJESDAL, Dirdal, branten éster om Dirdal kyrka, (LL 384 245), 1985.08.15 Martinsson P.-
0. (GB).

A 137 ROGALAND, LUND, lia S@ for Sverknes, LK 54 91, 1977.08 Jolle O. (O) — Inv.: JIJ, 1993.11.06: —-.

A 139 ROGALAND, SULDAL, 1-2 km N of Jelsa, [LL 30-31,82-83, 1213 I], 1979.06.11 Timdal E. 592 (O).

W 1467 SOGN OG FJORDANE, EID, Levdalsbygd, [LP 16 71, 1218 1V}, 1971.08.21 Jorgensen P.M. et al. 3689
(BG).

* /468 SOGN OG FJORDANE, FLORA, Norddalsfjorden, N of Haukavatnet, LP 038 406, 1118 II, alt.: 100 m,
1991.02.10 Gaarder G. 310 (BG) — Inv.: GG, 1991.02.10: 1.

* 2614 SOGN OG FJORDANE, FLORA, Sandvikbotn, LP 043 347, 1418 2, alt.: 80 m, 1993.05.12 Gaarder G. 948
(Gaarder inv.) — Inv.: GG, 1993.05.12: 2.

® /44 SOR-TRONDELAG, @ORLAND, Fosenheia, Bukkhallaren, (NR 216 575, 1522 III), alt.: 80 m, 1984.04.16
Haugan R. H80 (O) — Inv.: HB, RH, ET, 1993.10.10: 3.

* 2699 SOR-TRONDELAG, ORLAND, Fosenheia, Bukkhallaren, NR 217 576, 1522 III, alt.: 100 m, 1993.10.12
Haugan R. H3568 (O) — Inv.: RH, 1993.10.12: 1.

A /36 VEST-AGDER, FLEKKEFJORD, V for Vige pa Hidra, LK 56 56, 1311 11, 1977.08 Jslle O. (O).

A 1353 VEST-AGDER, KRISTIANSAND, Havsasen, MK 409 516, alt.: 110 m, 1984.04.20 Gauslaa Y. (NLH).

A /354 VEST-AGDER, KRISTIANSAND, Randesund, Romstel, MK 501 439, alt.: 40 m, 1984.06.09 Gauslaa Y.
(NLH).

A /35 VEST-AGDER, LYNGDAL, kolle V for Kvelland, LK 88 50, 1411 III, 1977.08 Jelle O. (O).

Parmeliella testacea P.M. Jorg.

TUCN categories. Norway: E, Sweden: —, Finland: —, EU: V to R.
Fennoscandian responsibility species.

Norwegian distribution. The species is known from 3 sites in the coastal lowlands of
southwestern Norway; it occurs in the boreonemoral and southern boreal regions. Altitude:
From about sea-level to 100 m. Counties: Ro, Ho.

World distribution. The species is known from Europe and Macaronesia (Jorgensen
1978). In Europe, it is distributed along the western coast from Portugal to Norway; in
addition there are a few sites in oceanic northwest Italy. In northwest Europe, its distribution
is disjunct with occurrences in western Norway and western Scotland.
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In Fennoscandia, the species is known only from Norway.

Ecology. Results. The species has been found on steep rock (2) and on bark of Fraxinus
excelsior (1), in northern (1) and western (1) aspects.

Discussion. Outside Norway the species appears mainly to be corticolous (Jergensen
1978, Purvis 1992¢). In the British Isles Parmeliella testacea is locally abundant on mossy
broad-leaved trees in moist, sheltered woodlands (Purvis 1992e¢).

Threats. Results. It was regarded as extinct due to road improvement in locality 236.
Recorded threats in its two present sites were lack of pollarding (2407) and possible building
on the site (/482).

Discussion. Random extinction is a general threat to small populations.

Status in Norway. The species was present, but sparse, in one (/482) of the two old
sites which were investigated; it was regarded as extinct in the other (236). In 1985, the
species was abundant on Fraxinus excelsior at locality 2407 (Arvidsson 1986). Locality 2407
is protected as a nature reserve. No new localities were discovered.

Recommendations. Locality /482 should be protected; see Appendix 3 for the many
threatened species occurring at this site.

Localities.

O 236 HORDALAND, OS, Halhjem, Bjernen, LM 02 72, 1978.08.17 Krog H. & Osthagen H. 4312 (O) — Inv.:
TT, 1994.04.11: 0.

® /482 HORDALAND, OS, Storomsvagen, (LM 007 752, 1115 II), (alt.: 1-10 m), 1979.04.15 Blom H.H. (BG)
—Inv.: TT, 1994.04.23: 1.

A 2407 ROGALAND, HJELMELAND, 12 km NE of Jerpeland near Tysdal, northern side of Mélandsdalen, [LL
38 55, 1213 11}, alt.: 60—100 m, 1985.08.15 Arvidsson L. (GB).

Parmeliopsis esorediata (Degel.) Nordnes

IUCN categories. Norway: A, Sweden: —, Finland: —, EU: —.
World responsibility species.

Norwegian distribution (Fig. 35). The species is known from 22 localities. It occurs
in the middle boreal and northern boreal regions in the southern part of southern Norway.
Altitude: 430—-1050 m. Counties: Bu, Te, AA.

World distribution. Endemic to southern Norway.

Ecology. Results. The substrate (indicated in 18 localities) included Betula pubescens
(14), Picea abies (2), Juniperus communis (1), Pinus sylvestris (1), and Sorbus aucuparia (1).
The habitat (indicated at 14 localities) included northern boreal birch forest (8), northern
boreal mixed birch/spruce forest (1), middle boreal birch forest (1), pine forest (1), mire (1),
’by a lake’ (1), and scree (1).

Discussion. Nordnes (1982b, 1983; see notes below) gave special attention to P.
esorediata in his study of the lichen flora in Setesdalen. It is most common in northern boreal
birch forests, but also occurs on solitary trees above the timberline. At lower altitudes the
species was most common on Betula pubescens in mires and near lake shores. A characteristic
substrate is smooth bark on old or dead parts of small, deformed birch trees near the
timberline (Nordnes 1982b, 1983).

Threats. Results. Recorded threats were land development (building of cottages) in one
locality (1929).
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Fig. 35. Parmeliopsis esorediata. World distribution.

Status in Norway. Only 2 of the old localities were investigated; the species was
present in both. Three new localities were discovered. Most collections are from the early
1980’s, when the species was actively searched for.

In Setesdalen, the species was characterized by Degelius (1956, translated) as ’not rare
within a limited area’ and by Nordnes (1983) as ’very common’ at the sites in Valle and
Bykle.
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No localities are protected.

Recommendations. Norway has a special responsibility for this endemic species, and
should keep it under surveillance.

Notes. Nordnes (1983) found the species in 16 localities in Setesdalen, but only eight
of these are represented by material in O and included in this treatment; the precise
localizations of the other eight localities are unknown, but they were certainly close to those
represented by collections in O.

The identity of the material from Oppland (/927) is somewhat-doubtful since the
herbarium material is poor. The material may represent fertile P. hyperopta.

Poelt (1970) considered P. esorediata to be the primary taxon of P. hyperopta. The
postglacial history makes it more likely that P. esorediata originated by a mutation in P.
hyperopta which affected its ability to produce soralia (Nordnes 1982b).

Localities.

A 2598 AUST-AGDER, BYGLAND, Ose, ML 245 337, 1412 1, alt.: 510 m, 1980.07.02 Nordnes J. 697 (O).

A 2600 AUST-AGDER, BYKLE, Glomsfjell, ML 082 865, 1413 I, Alt.:1050 m, 1981.06.10 Nordnes J. 712 (O).

& 2607 AUST-AGDER, BYKLE, Steinsland, ML 10 93, 1413 I, alt.: 720 m, 1982.08.07 Nordnes A. (Nordnes
1983: 73).

A 260! AUST-AGDER, VALLE, Valefjell, ML 137 631, alt.: 980 m, 1981.06.15 Nordnes J. (O).

A 2602 AUST-AGDER, VALLE, Steinsland, ML 153 642, 1413 I, alt.: 430 m, 1981.07.21 Nordnes J. 703 (O).

A 2603 AUST-AGDER, VALLE, Valefjell (ostre), ML 196 648, 1413 11, alt.: 960 m, 1980.07.27 Nordnes J. 707
(0).

A 2604 AUST-AGDER, VALLE, ved veien c. 1,5 km S for Store Bjgrmevann, ML 144 767, 1413 I, alt.: 770 m,
1982.07.14 Nordnes J. 717 (O).

& 2608 AUST-AGDER, VALLE, Berg, bjérkskog SV om gérden, [ML 14 62, 1413 II], alt.: 650 m, 1955.06.06
Degelius G. (Degelius 1956: 363).

V¥ 1932 BUSKERUD, FLESBERG, Maugerudkletten, [NM 19 36, 1714 1V], 1965.07.19 Rui H. (O).

A 7933 BUSKERUD, FLA, Toveelvi, 1 km NNE of Tovesetra, NM 184 901, 1715 IV, alt.: 910 m, 1981.04.18
Timdal E. 2456 (O).

A 2053 BUSKERUD, KRODSHERAD, Laksegjuv, NM 30 84, 1715 IV, alt.: 600 m, 1982.06.15 Tensberg T. 6961
(TRH).

A ]93] BUSKERUD, ROLLAG, Lauvhovdseter, NM 01 57, 1615 1I, alt.: 890 m, 1982.06.19 Holtan-Hartwig J.
2500 (0O).

@ /929 BUSKERUD, SIGDAL, between Kvelvsavatnet and nedre Sandvatnet, NM 165 862, 1715 IV, alt.: 960 m,
1980.10.04 Timdal E. 2281 (O) — Inv.: ET, 1994.03.26: 2.

@® /930 BUSKERUD, SIGDAL, S slope of Mt Kistedsnatten, 2 km NE of Nordbygda, NM 17 85, 1715 IV, alt.
950 m, 1992.01.25 Haugan R., Bratli, Rui, Timdal H2398 (O) - Inv.: RH, HB, SR & ET, 1992.01.25:
2.

¢ 2606 BUSKERUD, SIGDAL, Nordbygda, NM 14 82, 1715 1V, alt.: 510 m, 1982.06.16 Holtan-Hartwig et al.
(Nordnes 1983: 73).

* 326/ BUSKERUD, SIGDAL, E of Haglebu, S of hill Tinnasen, NM 14 89, 1715 IV, Alt.:1000—1020 m,
1993.04.10 Tensberg T. 18691, 18692 (BG) — Inv.: TT, 1993.04.10: 3.

WV 1927 OPPLAND, @YSTRE SLIDRE, 500 m NW of Beitostelen, MN 94 90, 1617 I, alt.: 970 m, 1981.06.17
Holtan-Hartwig J. & Timdal E. 2544 (O).

A 2595 TELEMARK, HIARTDAL, Kvamsstel, MM 768 104, 1614 III, alt.: 600 m, 1982.07.14 Nordnes J. 716 (O).

A 2609 TELEMARK, TINN, Sandsetdalen, at the road between Skalbg and Smaroi, MM 78-79,67—-68, 1615 III,
alt.: 900—1050 m, 1982.06.08 Timdal E. 3363 (O).

A 2596 TELEMARK, TOKKE, Heydalsmo, ML 56 95, alt.: 560 m, 1982.07.14 Nordnes J. 714 (O).

A 2597 TELEMARK, TOKKE, Grimdalen, ML 397 854, 1513 IV, alt.: 720 m, 1982.07.14 Nordnes J. 715 (O).

* 3704 TELEMARK, VINJE, Grungedal, Hidrune (= N-facing slope of Mt Hildrenut), MM 28 19, 1514 III, alt.:
850 m, 1991.04 Rui S. & Timda! E. (Rui & Timdal inv.) — Inv.: SR & ET: 1.

* 3705 TELEMARK, VINJE, above Kleivsli, MM 31 15, 1514 III, alt.: 800 m, 1992.09.12 Rui S. & Timdal E.

7949 (O) - Inv.: SR & ET, 1992.09.12: 1.
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Parmotrema arnoldii (Du Rietz) Hale

IUCN categories. Norway: E, Sweden: —, Finland: -, EU: E.
Fennoscandian responsibility species.

Norwegian distribution. The species is known from one locality in southwestern
Norway, in the southern boreal region. Altitude: 130—150 m. Counties: Ro.

World distribution. The species occurs in South and North America, western Europe
and in the central European mountains (Hale 1965, Purvis & James 1992c). In northwest
Europe the species shows a western British Isles to western Norway disjunct distribution. In
Fennoscandia the species is known only from Norway.

Ecology. Results. The species grows on north-facing, acid, mossy boulders and rock
walls in open Betula forest.

Discussion. In the British Isles the species grows among mosses, especially on
horizontal branches of trees and old shrubs in more or less well-lit woodlands (Purvis & James
1992c¢).

Threats. Results. The species is threatened by planting of Picea and subsequent closure
of the forest stand.

Status in Norway. The locality was investigated in 1993. The population consists of
two separate subpopulations, comprising a total of about 50 thalli/colonies. The site is not
protected.

Recommendations. The locality should be protected. The Picea plantation in the lower
part of the site should be removed and deciduous forest re-established.

Notes. The report of corticolous specimens by Havaas (1910) and Degelius (1935) may
owe their origins to confusion between P. arnoldii and P. chinense (cf. Hasselrot 1942).

The geographical data on the labels of the two collections by Havaas differ somewhat,
but we are not convinced they actually represent two different localities.

Localities.
® 234 ROGALAND, SOKNDAL, mellom Rekefjord og Sogndalsstranden, (LK 39 70), 1905.08.04 Havaas J.J.
(0) — Inv.: DO@, 1993.05.08: 4.

Parmotrema crinitum (Ach.) M. Choisy

IUCN categories. Norway: E, Sweden: —, Finland: —, EU: +.
Fennoscandian responsibility species.

Norwegian distribution (Fig. 36). The species is known from 11 localities in the
coastal lowlands of southwestern Norway. The sites are in the nemoral and the southern boreal
regions, and in the lowland belt of the coastal section. Altitude: From about sea-level to 80
m. Counties: VA, Ro, Ho, SF.

World distribution. The species is widely distributed, but lacking in boreal and arctic
regions (Du Rietz 1924, Hale 1965, Purvis & James 1992c). In Europe, it is distributed in the
western parts, reaching inland to the Alps and the Carpathians (Degelius 1935). In northwest
Europe it shows a southwest and northwest British Isles to western Norway disjunct
distribution.
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Fig. 36. Parmotrema crinitum. Distribution in Norway.
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In Fennoscandia, it is restricted to Norway.

Ecology. Results. The substrate (indicated in 10 localities) was more or less mossy rock
walls and boulders (8), bark of Quercus sp. (2), at the base of Betula sp. (1), and decayed
wood (1). The habitats (indicated in 9 localities) varied from shaded to open, and included
humid deciduous forests (2), coastal rocks (2), Quercus-Corylus scrub (1), Quercus forest (1),
Betula forest (1), broad-leaved deciduous forest (1), and boulder fields (1). Two sites were
situated in cultural landscapes. The aspect was northern (2), western (1), southeastern (1), and
northeastern (1). One specimen was from a sheltered ravine.

Discussion. In Norway Parmotrema crinitum occurs on mossy rock (mainly rock walls),
more rarely on bark of Quercus spp. and on wood. The species may occur in exposed sites
like maritime rocks, as well as in sheltered ravines. In the British Isles the species grows on
more or less mossy bark of broad-leaved trees and on silicious rock outcrops in sheltered as
well as exposed situations (Purvis & James 1992c).

Threats. Results. Recorded threats were planting of Picea (1471, 288), trampling (3407),
overgrowth (3407, 291), building on the site (/469, 288, 290), woodland management (288,
290), and cultivation (297). In some sites (873, 298), collecting may have contributed to the
deterioration or extinction of the species.

Status in Norway. Eight old localities were investigated; the species was present in two
sites, regarded as extinct in three, and as uncertain in three. One new locality was discovered.
The species seems to have declined strongly. There are no protected localities.

Recommendations. Forestry (both felling of trees and planting of Picea) should be
avoided in its woodland sites.

Localities.

A 1471 HORDALAND, AUSTEVOLL, Litle Karlsoy, [KM 82 63, 1115 II], 1981.06.13 @vstedal D.O. (BG) — Inv.:
JHH & TT, 1993.08.19: —.

A 297 HORDALAND, BOMLO, Stravik, [KM 84 10, 1114 II], 1978.08.14 Jglle O. (O).

O 298 HORDALAND, BOMLO, Mosterhavn, (KM 96 23-24, 1114 II), 1915.08 Havaas J.J. & Lynge B. (O) -
Inv.: TT, 1993.08.31: 0.

V¥ 1470 ROGALAND, KARM@Y, Sandve, [KL 82 65, 1113 II}, 1968.08.27 @vstedal D.O. (BG).

% 3407 ROGALAND, RENNES@Y, Prestvagen vest av Vikevag Prestegardsskog, LL 103 558, 1213 I, alt.: 15-20
m, 1994.01.15 Johnsen J.I. (BG) — Inv.: JIJ, 1994.01.15: 2.

O 873 ROGALAND, SOKNDAL, the hill Skardasen, 1,5 km W of Hauge, LK 39 70, 1311 1V, alt.: 80 m,
1987.06.26 Haugan R. H657 (O) — Inv.: DO@, 1993.05.08: 0.

A 1469 ROGALAND, STAVANGER, Forusstranden, (LL 129 329, 1212 IV), 1988.06.02 Johnsen J.I. (BG) - Inv.:
JU, 1993.07.09: —.

O 736 SOGN OG FJORDANE, SELIJE, Stadlandet, in the SW slope SE of Drage, [LP 04 91, 1119 III}, alt.: 20
m, 1971.08.20 Moberg R. & Jorgensen P.M. 1594 (BG, UPS) — Inv.: JHH & PGI, 1993.11.02: 0.

@® 288 VEST-AGDER, FARSUND, Elle, (LK 633-634,510, 1311 II), alt.: 10 m, 1980.06.09 Holtan-Hartwig J. &
Timdal E. 1276 (O) — Inv.: RH & OP, 1993.05.29: 1.

A 290 VEST-AGDER, FARSUND, @. Langey, (LK 750-753,385-388, 1311 II), alt.: 10—60 m, 1977.04 Jalle O.

(O) — Inv.: RH, 1993.05.30: —-.
® 291 VEST-AGDER, FARSUND, Reisvaag i Spind, (LK 762 404, 1311 II), 1977.04 Jalle O. (O) — Inv.: RH &
OP, 1993.05.31: 1.
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Peltigera retifoveata Vitik.

IUCN categories. Norway: E, Sweden: +, Finland: V, EU: —.

Norwegian distribution. The species is known from a single, recently discovered
locality in V4g4, Oppland. The site is in the northern boreal region. Altitude: 850 m. County:
Op.

World distribution. Peltigera retifoveata is a species with a disjunct circumboreal
distribution, occurring in Fennoscandia, northern Asia, and western North America (Goffinet
1992, Vitikainen 1994).

In Fennoscandia, the species appears to be extremely rare. In addition to the Norwegian
locality (Holtan-Hartwig 1993), it is known from one uncertain locality in Uppland, Sweden
(from 1861, confusion of labels?) and a recently discovered locality in Koillismaa, Finland
(Vitikainen 1985, 1994, Santesson 1993).

Ecology. Results. The Norwegian locality contains two small populations, c. 60 m apart,
situated in a humid, north-facing, old-growth birch forest in a small valley. The habitat is
somewhat influenced by grazing of domestic animals, probably sheep. The species grew
among mosses on sloping rocks; associated species included Pleurozium schreberi,
Hylocomium splendens, Linnaea borealis, Trientalis europaea, and Festuca sp.

Discussion. In other parts of its range, the species occurs in boreal forests or in moist
tundra. Associated species in Finland include the mosses Pleurozium schreberi, Hylocomium
splendens, Ptilium crista-castrensis, Dicranum spp., and the lichens Peltigera aphthosa, P.
leucophlebia, and P. canina (Vitikainen 1985).

Threats. Results. Assumed threats were logging or development (construction of road
or cottages).

Discussion. The importance of grazing is unknown.

Status in Norway. Both populations are sparse, but vigorous. The locality is not
protected.

Recommendations. The locality should be protected.

Localities.

® 2299 OPPLAND, VAGA, Dalgrovi, in the western part of the valley Jenndalen, c. 10 km NW of Vagamo, [NP
00 69, 1618 1], 1992.08.11 Holtan-Hartwig J. 4671-2 (O) — Inv.: JHH, 1992.08.11: 1.

Peltula euploca (Ach.) Poelt

IUCN categories. Norway: R, Sweden: V, Finland: —, EU: +.
Fennoscandian responsibility species.

Norwegian distribution (Fig. 37). The species is known from 6 localities in southern
Norway. The localities are situated in the boreonemoral and southern boreal regions, and in
the lowland belt of the coastal section. Altitude: From about sea-level to 450 m. Counties: He,
Op, Bu, Te, Ro.

World distribution. The species occurs on all continents except Antarctica, but is not
known from the northern part of the boreal region nor from the Arctic (Biidel 1987, Egea
1989). It is widely distributed in Europe (Btidel 1987, Egea 1989).
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Fig. 37. Peltula euploca. Distribution in Norway.

In Scandinavia it occurs in the southern provinces of Norway and Sweden, the
northernmost being Jamtland (Santesson 1993).

Ecology. Results. The substrate was recorded as calcareous rock and/or schist (3), or
unspecified rock (3). The habitat was cliffs, steep rocks, or vertical rock faces (5). Some
localities were close to the sea (/937, possibly also /938) or larger lakes (/936, 3088). The
exposure was south to southwest (3). Two localities were markedly influenced by agriculture
(1224, 3470).

Discussion. Peltula euploca occurs on exposed, warm, mostly dry, siliceous rock which
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is periodically irrigated by trickling water (Wirth 1972). According to Degelius (1946a) and
Santesson (1993), the species occurs mainly on seepages and on rocks on the shore of lakes.

Threats. Results. The species was assumed to be threatened by waterlevel changes due
to hydroelectric power development (3088, by the shore of a lake, now regarded as extinct),
by closure of a birch forest (3470), and by air pollution from a nearby main road (3470).

Discussions. Peltula euploca is apparently a very rare species in Norway, although it
does not seem to require a particularly rare or threatened environment. We assume that the
species is not threatened in most localities; exceptions being sites subjected by changes in the
water level.

Status in Norway. Three old localities were investigated: It was present at 3470,
regarded as extinct at 3088, and of uncertain status at /938. No new localities were
discovered. No localities are protected.

Recommendations. The species should be kept under surveillance because of the small
number of known localities and the unknown status in four of these. Locality 3470 should be
protected (see Appendix 3 for other threatened species at this site), and localities /224, 1936,
3088, 3470 have an interesting lichen flora; these localities should be evaluated for
conservation purposes.

Localities.

A /936 BUSKERUD, HOLE, Frogngya in lake Tyrifjorden, steep cliff on the W part of the island, NM 65 57, 1815
I11, alt.: 65-70 m, 1985.02.02 Timdal E. 4325 (O).

O 3088 HEDMARK, RINGSAKER, the islet Holmen S of Helgeya, PN 100 324, 1916 III, alt.: 125 m, 1982.04.11
Timdal E. 3224 (O) — Inv.: RH, 1994.03.27: 0.

@® 3470 OPPLAND, NORD-FRON, Hesteskobakken, NP 43 28, 1718 11, alt.: 350 m, 1989.10.08 Haugan R., Holtan-
Hartwig J. & Timdal E. H1222 (O) - Inv.: GG & RH, 1993.06.01: 4.

V¥ 1224 OPPLAND, SEL, Solgjem, [NP 29-30,46, 1718 III], alt.: 420-450 m, 1949.07.18 Ahlner S. (S).

V 1938 ROGALAND, RENNESQ@Y, Asmarvik, (LL 06-07,57, 1213 III), 1947.09.05 Dahl E. (O) — Inv.: JIJ: —.

A 7937 TELEMARK, KRAGER@, NW-side of Barlandskilen, NL 17 21, 1712 IV, alt.: 2 m, 1982.09.04 Timdal
E. 3744 (O).

Physcia magnussonii Frey

IUCN categories. Norway: R, Sweden: R, Finland: —, EU: +.

Norwegian distribution (Fig. 38). The species is known from 19 localities, partly in
the more or less continental valleys in southeastern and western Norway, partly in the
Trondheimsfjord area in Trendelag. The localities are situated in the boreonemoral to the low
alpine region. Altitude: From about sea-level to 1150 m. Counties: Op, SF, MR, ST, NT.

World distribution. The species occurs in Europe, Greenland, and the U.S.A.
(Sernander-Du Rietz 1969, Moberg 1977, Esslinger 1979); it is also reported from the Canary
Islands (Nimis 1993). In Europe, the species occurs in Scandinavia and in the central
European and Mediterranean mountains (Wirth 1972, Nimis 1993). It is a rarely collected
species throughout its range.

The Scandinavian distribution is mapped by Moberg (1977); in Sweden the species is
scattered in the southern and central parts.

Ecology. Results. The substrate (indicated in 14 localities) was exclusively rock, in 5
localities specified as calciferous, schistose, or greenstone. The habitat (indicated in 14 localiti-
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Fig. 38. Physcia magnussonii. Distribution in Norway.
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es) was boulders or steep to overhanging rock walls, in 8 localities indicated as facing from
southeast to west.

Discussion. Despite statements that the species prefers acidic rock (Poelt 1969,
Sernander-Du Rietz 1969, Moberg 1977), Flatberg et al. (1975) found the species in Trendelag
mainly on basic rocks (greenstone). According to Wirth (1972), the species grows on
somewhat acidic calciferous rock in central Europe, and according to Nimis (1993) on base-
rich siliceous rock in Italy. Norwegian material (with the possible exceptions of 1093, 1228,
and 1942) are apparently from more or less basic rocks. No Norwegian speeimens are reported
from growing in ornithocoprophilous (or even nitrophilous) sites; this is in agreement with
Moberg (1977), but in contrast to the opinion of Sernander-Du Rietz (1969).

Some localities, especially those in Trendelag, are situated in agricultural landscapes.

Threats. Results. Forestry was recorded as the possible reason for extinction in locality
2062.

Discussion. No specific threats are known. For localities in agricultural landscapes, we
assume a change of land use may result in overgrowth by grasses and shrubs.

Status in Norway. Three old localities were investigated; the species was present in one
(1090), extinct in one (2062), and of uncertain status in one (2255). No new localities were
discovered. No localities are protected.

Recommendations. None.

Localities.

V¥ 1093 MORE OG ROMSDAL, NORDDAL, Sylte, [MQ 09-10,08, 1319 IV], 1947.07.04 Magnusson A .H. 20503
(UPS).

V¥ 2064 NORD-TRONDELAG, INDER@Y, Klgvstad, PR 14 92, 1722 1V, alt.: 40 m, 1973.04.29 Flatberg K.I.
(TRH).

V¥ 2065 NORD-TR@ONDELAG, LEVANGER, Skjelstad, PR 03 58, 1622 I, 1973.04.28 Flatberg K.I. (TRH).

& 3542 NORD-TRONDELAG, LEVANGER, nedenfor Lillemarken, PR 11 70, 1722 1II, 1938.06.21 Dahl E.
(Flatberg et al. 1975: 240).

A 7939 OPPLAND, GAUSDAL, above the farm Ulve, NN 537 946, 1817 IV, alt.: 430 m, 1982.07.12 Timdal E.
3530 (O).

® 090 OPPLAND, VAGA, Nordherads Solsida, c. 1 km E of Lye, in the steep N slope just N of the road, (NP
044 598, 161% 1), alt.: 370 m, 1969.07.22 Moberg R. 1210 (UPS) - Inv.: GG & RH, 1993.06.13: 1.

¥ 1228 OPPLAND, VAGA, Sjodalen, Kampen, [MP 99 24, 1618 II], Alt.:1150~1160 m, 1952.08.21 Ahlner S. (S).

V 2255 SOGN OG FJORDANE, AURLAND, Vassbygdi, (MN 09-10,49-50, 1416 1V), 1972.08 @vstedal D.O.
(BG) — Inv.: TT, 1993.09.08: —.

¥ 1092 SOGN OG FJORDANE, LERDAL, Husum, [MN 34-35,68, 1517 HI], 1956.07.17 Magnusson A H. 24823
(UPS).

A 194] SOGN OG FJORDANE, LERDAL, between Galdane and nedre Hegg, MN 322 695, 1517 III, alt.: 300
m, 1982.08.03 Timdal E. 3699 (O).

V¥ 1942 SOR-TRONDELAG, HEMNE, Kyrkseterfjell, [NR 04-05,17, 1421 ], 1932.07.25 Breien K. (O).

O 2062 SOR-TRONDELAG, MELHUS, N for Higan, NQ 64 94, 1621 II1, 1972.10.29 Flatberg K.I. (TRH) — Inv.:
HH, 1993.07.08: 0.

V¥ 2063 SOR-TRONDELAG, MELHUS, Vollaberga, NQ 63 97, 1621 111, 1972.11.11 Flatberg K.I. & Frisvoll A.A.
(TRH).

A 2056 SOR-TRONDELAG, TRONDHEIM, Hangervattan, NR 54 27, 1521 |, alt.: 120—140 m, 1981.04.02 Holien
H. 25-81 (TRH).

V¥ 2057 S@R-TRONDELAG, TRONDHEIM, Byneset, Myrsund, NR 59 27, 1521 I, 1972.10.08 Frisvoll A A.
(TRH).

A 2058 SOR-TRONDELAG, TRONDHEIM, Byneset, Hogstein, NR 55 25, 1521 I, alt.: 60-80 m, 1981.10.07
Tensberg T. 6309 (TRH).

V¥ 2061 SOR-TR@NDELAG, TRONDHEIM, Einan, NR 53 30, 1521 I, 1972.11.29 Flatberg K.I. & Frisvoll A.A.
(TRH).

V¥ 2256 SOR-TRONDELAG, TRONDHEIM, Haugbjerg, NR 60 26, 1521 I, 1972.12.08 Jergensen P.M. (BG).
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& 3541 SOR-TRONDELAG, TRONDHEIM, lia @ for Tomset, NR 72 29, 1973.05.29 Flatberg K.I. & Frisvoll A.A.
(Flatberg et al. 1975: 240).

Physcia semipinnata auct.

IUCN categories. Norway: R, Sweden: V, Finland: E, EU: +.
Fennoscandian responsibility species.

Norwegian distribution (Fig. 39). The species is known from 13 localities in ihe
coastal lowlands of southern Norway, from @stfold to Hordaland. The sites are in the nemoral
and the boreonemoral regions and in the lowland belt of the coastal section. Altitude: Below
20 m. Counties: Of, Vf, VA, Ro, Ho.

World distribution. Physcia semipinnata occurs in Europe, North America, and Asia
(India) (Coppins 1992b). In Europe it is a southern species, being most common in the
Mediterranean region (Nimis 1993). The species is decreasing in the British Isles (Coppins
1992b).

In Fennoscandia it is a southern species with coastal affinities, and occurs in Norway,
Sweden, Denmark, and, very sparsely in Finland (Moberg 1977).

Ecology. Results. The substrate (indicated in 9 localities) included Fraxinus excelsior
(trunks and branches; 2), Acer pseudoplatanus, Fagus sylvatica, Malus domestica, Populus
tremula (top branches), Prunus avium, Sambucus sp., and Salix sp. (all 1). Recorded habitats
(8 localities) included old gardens (3), avenues of deciduous trees (2), maritime sites (2),
broad-leaved deciduous forests (2), and a Populus tremula grove in a pasture (1).

Discussion. Physcia semipinnata is a species of eutrophic bark of various deciduous
trees in habitats influenced by man. The many occurrences on solitary trees near the sea
indicate a preference for well-lit habitats. In the British Isles it occurs mostly on shrubs and
tree branches, rarely on rocks (Coppins 1992b).

Threats. Results. Recorded threats include building on the site (1951, 1095) and logging
and planting of Picea (1945). In one site (3757) the tree on which Physcia semipinnata was
collected was felled in 1993.

Discussion. Random extinction is a general threat to species occurring with small and
few populations.

Status in Norway. Seven old localities were investigated. The species was present in
3 and regarded as uncertain in 4. One new locality was found. There are no protected
localities.

Recommendations. The species may have been overlooked, and new localities should
be sought for.

Notes. The current name is Physcia leptalea (Ach.) DC. (Laundon 1995).

Localities.

® 2258 HORDALAND, AUSTRHEIM, Fonnes, (KN 815 474, 1116 IV), (alt.: 1-20 m), 1975.07.18 Balle O. (BG)
— Inv.: DOG & TT, 1994.04.26: 2.

A 3757 HORDALAND, BERGEN, Fana, Milde, nzr sjeen nedenfor rosariet, KM 93 85, 1115 I, 1987.09.24
Jorgensen P.M. (BG) = Inv.: TT: —.

V 1951 HORDALAND, BGMLO, Moster, (KM 96 23-24, 1114 II), 1915.08 Havaas J.J. & Lynge B. (O) — Inv.:
TT, 1993.08.31: —.

* 3243 HORDALAND, KVAM, Svanhoim, LM 354 831, 1215 II, alt.: 1-5m, 1993.11.13 Tensberg T. 19570 (BG)
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Fig. 39. Physcia semipinnata. Distribution in Norway.

- Inv.: TT, 1993.11.13: 1.

1950 HORDALAND, KVINNHERAD, Fjelberg, Halsney kloster, (LM 124 337, 1214 1V), [alt.: 1-20 m],
1927.06.18 Haugsjd P.K. (O) — Inv.: TT, 1993.11.21: 2.

1094 ROGALAND, HIELMELAND, Hjelmeland, alle nira kyrkan, {LL 39 69, 1213 II], 1947.07.11 Degelius
G. (UPS).

1949 ROGALAND, HA, Ogne, [LK 14 90, 1212 III], 1923.06.18 Lynge B. (O).

2257 ROGALAND, RENNESQ@Y, Utstein klosters hage, (LL 048 566, 1213 IIl), (alt.: 5 m), 1971.06 Jergensen
P.M. & Qvstedal D.O. (BG) — Inv.: J1J, 1993.09.18: 1.

1095 VEST-AGDER, MANDAL, Skjerneen, Berge, (MK 13 28, 1410 I), 1930.07.23 Arwidsson Th. (UPS) -

4 04 4 ©
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Inv.: TT, 1992.10.30: -.

V 1945 VESTFOLD, LARVIK, Malmeen, [NL 62-63,41-42, 1813 II], 1919.07.14 Lynge B. (O) — Inv.: RH,
1993.06.19: -.

V¥ 1946 VESTFOLD, SANDEFJORD, veien Strand-Tensberg Tende, [NL 73-75,47-53, 1813 III], 1913.06.08
Lynge B. (O).

V¥ 1947 VESTFOLD, TIOME, Bretre, [NL 81-82,50—-54, 1813 II], 1922.07.05 Jebe F. (O).

WV 1944 OSTFOLD, HALDEN, Idd, Riksres nr. 1, Komnsje [Hiseya], [PL 52 32, 2012 IV], 1918.05.20 Lynge B.
0).

Physconia detersa (Nyl.) Poelt

IUCN categories. Norway: K, Sweden: +, Finland: +, EU: +.

Norwegian distribution (Fig. 40). The species is known from 43 localities in the
continental areas of southeastern and northernmost Norway. The localities are situated the
southern boreal region to the low alpine region. Altitude: From about sea-level to 1040 m.
Counties: He, Op, Bu, Tr, Fi.

World distribution. The species is circumpolar, boreal and temperate (Poelt 1966,
Thomson 1984). In Europe, it is a rare and restricted to the central parts, being known from
France, Germany, Austria, Switzerland, and Ukraina (Frey 1963, Poelt 1966).

In Fennoscandia, Physconia detersa is rare, but widespread, in Finland, Sweden, and
Norway (Vitikainen 1968, Moberg 1977).

Ecology. Results. The substrate was indicated in 38 localities. It grew mainly on mossy
boulders (32), but also wall surrounding a churchyard (1) and corticolous on Sorbus aucuparia
(5), Alnus incana (2), and Populus tremula (1).

Habitats were indicated for 28 localities: Various types of boreal deciduous woodlands
or mixed forests which were more or less influenced by man (24), churchyards (2), boulders
in meadows, grazing land, or otherwise open lowland landscapes (5), and open land (1).

Discussion. The localities are typically situated in open, often grazed deciduous
woodlands in the agricultural landscape. Here the species grows over mosses on vertical,
north- to east-facing rocks. The species shows preference for calciferous (or basic), somewhat
nutrient-enriched boulders. Where it is most abundant, and particularly in humid habitats, the
species grows both on rocks and trees (e.g., 2417). Physconia detersa is often found associated
with species of the Physciaceae, e.g. Phaeophyscia constipata, P. sciastra, Physcia caesia, P.
dimidiata, Physconia enteroxantha, and P. perisidiosa. Physconia detersa seems to be less
nitrophilous than P. enteroxantha, which often grows close to dusty roads or farms. Cetrelia
olivetorum and Heterodermia speciosa often occur at the same sites as Physconia detersa, but
usually in somewhat more humid niches.

While P. detersa is mainly a saxicolous species in Fennoscandia (Vitikainen 1968,
Moberg 1977), it is mainly corticolous on deciduous trees in central Europe (Moberg 1977),
and corticolous on conifers in North America (Thomson 1984).

Threats. Results. Recorded threats were overgrowth (10), logging (9), construction (3),
agricultural expansion (1), and pollution (1).

Discussion. In southern Norway the main threat seem to be decreased grazing in the old
grazed woodlands (resulting in overgrowth) and dense forest plantations. The species is
apparently less affected by landuse changes than Cetrelia olivetorum and Heterodermia spe-
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ciosa. In northern Norway, the localities along the Alta river (not investigated) may be
affected by the large hydroelectric magazine.

Status in Norway. Seven old localities were investigated. The species was found in 4;
regarded as extinct in 1; and of uncertain status in 2. Ten new localities were discovered. No
localities are protected.

Recommendations. The species should be considered when conservation plans for
Cetrelia olivetorum and Heterodermia speciosa are made.

Localities.
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BUSKERUD, RINGERIKE, ad praedium pastoris paroech. Norderhov, [NM 705 670, 1815 III], [alt.: 110
m], Norman J.M. (O).

FINNMARK, ALTA, Altaelva E, 500 m N { Spier’kvsavvunat, FC 095 345, alt.: 200 m, 1983.08.12
Elvebakk A. (TROM).

FINNMARK, ALTA, A-sida av Altaelva, elveterrasse c. 1 km SV for toppen av Luovcan, FC 076 388, alt.:
120 m, 1982.08.19 Elvebakk A. (TROM).

FINNMARK, KAUTOKEINO, Masi, [FC 04 06, 1933 1V], [alt.: 270-300 m], 1924.08.21 Lynge B. (O).

FINNMARK, KAUTOKEINO, Spier’kvsavvunat, A-sida, FC 100 341, alt.: 200 m, 1982.08.20 Elvebakk
A. (TROM).

FINNMARK, KAUTOKEINO, Vir’dnejaur’ri E, c. 800 m S for utlepet av Vir’dnevzejdkka, FC 081 264,
alt.: 270 m, 1983.08.03 Elvebakk A. (TROM).

FINNMARK, KAUTOKEINO, Vir’dnejaur’ri NE, E-skr. av Nja’gasjikka, FC 080 303, alt.: 255-260 m,
1983.08.02 Elvebakk A. (TROM).

FINNMARK, KAUTOKEINO, Vir'dnejaur’ri E, v/utlepet av Nja’gasjdkka, FC 081 253, alt.: 265 m,
1983.08.04 Elvebakk A. (TROM).

FINNMARK, PORSANGER, 15 km N of Lakselv, mt Gav’decak’ka, MT 20 88, 2035 III, alt.: 100 m,
1988.07.27 Haugan R. H1069 (O).

FINNMARK, SOR-VARANGER, Fiskevann —@devann, [NS 81 64, 2333 II}, [alt.: 100 m], 1968.08.02
Dahl E. & Krog H. (O).

FINNMARK, VARD@, Komagnes, VC 04 91, 2435 II, alt.: 30 m, 1986.07.27 Timdal E. 4758 (O).

HEDMARK, FOLLDAL, Fallet, [NP 49 82, 1519 II], [alt.: 800 m]}, 1972.04.02 Rui H. 21299 (O).

OPPLAND, DOVRE, Briskarhe [Briskarhai], [NP 106 665, 1618 1], Alt.:1040 m, 1948.06.29 Ahlner S. (S).

OPPLAND, GAUSDAL, @stre Gausdal, Bauker, [NN 62 94, 1817 [V], [alt.: 400~500 m], 1935.01 Platou
C. (0).

OPPLAND, NORD-AURDAL, Leira, Djupedalen, [NN 14 60, 1716 1V], [alt.: 360—500 m], 1937.06.18
Abhlner S. (S).

OPPLAND, NORD-FRON, hill W of Teigoya, NP 38 36, 1718 II, alt.: 300—400 m, 1992.02.29 Haugan R.
H2441 (0).

OPPLAND, NORD-FRON, Fron, Sylte, NP 32 26, 1718 11, 1975.09.18 Krog H. & Osthagen H. 3418 (O).

OPPLAND, NORD-FRON, 3 km N of Kvam, hill E of river Veikleda, NP 36 39, 1718 II, alt.: 260 m,
1988.03.15 Haugan R. H916 (O).

OPPLAND, NORD-FRON, Heggerusten, (NP 320-325,366-368, 1718 II), [alt.: 250—-300 m], 1937.05.24
Ahlner S. (S) — Inv.: GG & RH, 1993.06.09: 0.

OPPLAND, NORD-FRON, @la, (NP 376-378,321-323, 1718 II), alt.: 280 m, 1993.06.08 Gaarder G. &
Haugan R. H2901, H2906, H2913 (O) - Inv.: GG & RH, 1993.06.08: 4.

OPPLAND, NORD-FRON, Brekka, vest for vegen, NP 383-385,342-345, 1718 11, alt.: 260 m, 1993.06.08
Gaarder G. & Haugan R. H2916 (O) — Inv.: GG & RH, 1993.06.08: 4.

OPPLAND, NORD-FRON, by river Tjernda, 2 km N of Kvamefoss, NP 36 40, 1718 II, alt.: 500 m,
1987.10.25 Haugan R. H902 (O).

OPPLAND, RINGEBU,, [NP 60 22, 1818 III], 1835.10 Sommerfelt S.C. (O).

OPPLAND, SEL, Fagerlidi river gorge, NP 223 617, 1718 IV, alt.: 520550 m, 1991.04.10 Haugan R.
H1982 (0).

OPPLAND, SEL, Brulekken [Brulykkja], [NP 24 50, 1718 IV], 1937.06.10 Ahlner S. (S) — Inv.: GG &
RH, 1993.06.12: 4.

OPPLAND, SEL, Heidal, Heidalskogen, intil Trykju, [NP 12-13,48-50, 1718 [V], alt.: 570 m, 1958.09.05
Ahlner S. (S).

OPPLAND, SEL, Sjoa, N om garderna, E om landsvigen, (NP 293 391, 1718 III), (alt.: 320 m), 1937.05.24
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Ahlner S. (S) - Inv.: GG & RH, 1993.06.08: -.

% 2680 OPPLAND, SEL, Kringen, NP 291 477-479, 1718 1V, alt.: 320 m, 1993.06.08 Gaarder G. & Haugan R.
H2898 (O) — Inv.: GG & RH, 1993.06.08: 1.

% 2682 OPPLAND, SEL, Asdren, NP 233 516, 1718 IV, alt.: 380 m, 1993.06.12 Gaarder G. & Haugan R. H2908
(0) — Inv.: GG & RH, 1993.06.12: 4.

% 2683 OPPLAND, SEL, Eide, NP 293 405, 1718 III, alt.: 290 m, 1993.06.08 Gaarder G. & Haugan R. H2909 (O}
- Inv.: GG & RH, 1993.06.08: 1.

* 2701 OPPLAND, SEL, Sjoa, W side of river Lagen, NP 286 394, 1718 111, alt.: 290 m, 1993.06.08 Gaarder G.
& Haugan R. H2900 (O) - Inv.: GG & RH, 1993.06.08: 1.

A 3471 OPPLAND, SEL, Melemsai, NP 27 43, 1718 III, alt.: 500 m, 1988.06.19 Haugan R. H1018 (O).

¥ 336 OPPLAND, SONDRE LAND, Fluberg, Lien [Lia], [NN 72 38, 1816 IV], [alt.: 450-500 m], 1917.08.12
Lynge B. (O).

* 2321 OPPLAND, VANG, Vang church, MN 772 770, 1617 III, ait.: 480 m, 1992.08.26 Haugan R. & Timdal
E. 7496 (O) — Inv.: RH & ET, 1993.08.25: 1.

W /175 OPPLAND, VESTRE SLIDRE, Kvéla, nira Strandafjorden [Kvale], [MN 97 76, 1617 II], [alt.: 366—500
m], 1937.06.22 Ahlner S. (S).

V 342 OPPLAND, VAGA, Lalm, (NP 145-146,532-536, 1718 IV), Lynge B. (O) - Inv.: GG & RH, 1993.06.12:

¥ 745 OPPLAND, VAGA, Sjodalen, Russliszter, [MP 96 28, 1618 11], alt.: 880 m, 1947.07.28 Degelius G. (UPS).

% 1717 OPPLAND, VAGA, Jukulbergi, NP 165 530, 1718 IV, 1992, Schwenke H. (O).

A 1724 OPPLAND, VAGA, c. 25 km SSW of Vagdmo, Veomoan, NP 00 35, 1618 II, alt.: 860 m, 1985.08.07
Alstrup V. 851049 (C).

* 2681 OPPLAND, VAGA, Kviten, MP 996 577, 1618 , alt.: 380 m, 1993.06.12 Gaarder G. & Haugan R. H2899
(O) — Inv.: GG & RH, 1993.06.12: 1.

% 3473 OPPLAND, VAGA, Jukulii, NP 088 598, 1618 1, alt.: 400 m, 1993.03.11 Gaarder G. 1151 (O).

@ /17! OPPLAND, @YER, Volden, (NN 738 948, 1817 I), (alt.: 180 m), 1937.05.19 Ahiner S. (S) — Inv.: GG &
RH, 1993.06.07: 1.

A 2393 TROMS, STORFJORD, Skibottsdalen, Skibottselva v/Gustavsvingen, DB 795 856, alt.: 140 m, 1985.06.06

Elvebakk A. (TROM).

Physconia grisea (Lam.) Poelt

IUCN categories. Norway: R, Sweden: +, Finland: —, EU: +.

Norwegian distribution. The species is known from 3 localities near the southernmost
tip of Norway. All localities are in the nemoral region. Altitude: Below 100 m. County: VA.

World distribution. Physconia grisea is known from Europe, North America, Nepal,
Australia, and New Zealand (Coppins 1992c¢). It is common in central and southern Europe.
In Scandinavia it is a southern species, common only in Skéne and Denmark (Moberg 1977,
Alstrup & Sechting 1989).

Ecology. Results. Locality 332 was a farm where the species occurred on Ulmus glabra
(30 trunks), Malus sp. (3) and Acer pseudoplatanus (2); Punctelia subrudecta was also found
at this site. In locality 2413, within the city of Mandal, intact populations with high abundance
of the species were found on 20 scattered trees of Acer pseudoplatanus, Fraxinus excelsior,
and Tilia sp.; here Melanelia laciniatula also occurred. The species has not been recorded
from rock in Norway.

Discussion. In Norway, Physconia grisea seems to be confined to basic, usually dust-
impregnated bark of tree trunks in urban and agricultural sites. Outside Scandinavia the
species is also frequent on rocks, especially calcareous walls and memorials (Coppins 1992¢).
In Europe it is common even in moderately polluted areas (Barkman 1958a, Hawksworth &
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Rose 1970). The species is moderately fertilizer-resistant (D.H. Brown 1992). Physconia
grisea seems to prefer the south-facing side of trunks with rough bark, and is in the
Netherlands particularly abundant on Ulmus along dusty roads where even the lichens
themselves may be covered with dust (Barkman 1958a).

Physconia grisea normally grows together with several species of the genera Physcia,
Phaeophyscia, Physconia, and Xanthoria (Barkman 1958a, James et al. 1977). In the
Netherlands it is often found together with Hyperphyscia adglutinata (Barkman 1958a). The
species is able to keep pace with epiphytic mosses (Barkman 1958a).

Threats. Results. Recorded threats were land development and air pollution (1780).

Discussion. The species probably benefits from agricultural dust. Too heavy loads of
nutrients from agriculture, however, and abandonment of farms may effect P. grisea
negatively. The Dutch elm disease represents a threat (cf. Watson et al. 1988), since Ulmus
glabra is quantitatively the most important substrate in Norway (as well as in Bretagne,
northwestern France, Belgium, and the Netherlands; Barkman 1958a).

Status in Norway. Two old localities were visited. The species was abundant in one
(332), and regarded as extinct on the other (337). One new locality was discovered, and
altogether 55 trees are known to carry the lichen in these two sites. The species is obviously
rare in Norway, although perhaps overlooked. Since it favours well-lit trees in man-made
habitats, and is likely to be moderately resistant to SO,, it is probably not directly threatened.

Recommendations. Maintenance of agriculture (site 332), and protection and
regeneration of host trees (332 and 2413) is necessary. The owners should be informed.

Localities.
® 332 VEST-AGDER, FARSUND, pé tunet til Huseby gard SW for Farsund by, (LK 680—-681,393-394, 1311
II), 1978.05.05 Jelle O. (O) — Inv.: RH & OP, 1993.05.29: 4.
O 331 VEST-AGDER, KRISTIANSAND, Vaagsbygden, [MK 38-40,40—44, 1511 III}, [alt.: 1-100 m], 1918.06.08
Lynge B. (O) — Inv.: TT, 1992.10.31: 0.
* 2413 VEST-AGDER, MANDAL, Skrivergirden, MK 08 32, 1411 II, alt.: 10 m, 1993.05.27 Haugan R. H2937
(0) - Inv.: RH, 1993.03.27: 4.

Pseudocyphellaria crocata (L.) Vain.

IUCN categories. Norway: V, Sweden: —, Finland: —, EU: V to R.
Fennoscandian responsibility species.

Norwegian distribution (Figs 41, 42). The species occurs in coastal areas from
Rogaland to southern parts of Nordland, and is known from 158 localities. The majority of
the localities are in Trendelag. The localities are situated within the southern and middle
boreal regions as well as in the lowland belt of the coastal section. Altitude: From about sea-
level to 230 m. Counties: Ro, Ho, SF, MR, ST, NT, No.

World distribution. Pseudocyphellaria crocata occurs in humid forests over most of
the world. According to Degelius (1935) it is known from Europe, Africa, Asia, North
America, South America, and Australia, as well as from many oceanic islands. It is probably
most common in the Southern Hemisphere where it seems to have a broad ecological
amplitude (cf. Galloway 1988, 1992).

In Europe, it has an atlantic distribution and is known from Portugal (including the Azo-
res and Madeira; Clauzade & Roux 1985; Hafellner 1992), the British Isles (Seaward & Hitch
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Fig. 41. Pseudocyphellaria crocata. Distribution in Norway.
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Fig. 42. Pseudocyphellaria crocata. Distribution in central Norway.
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1982, Purvis 1992f), and Norway (Ahlner 1948).

Ecology. Results. Indicated substrates include Picea abies (104), Sorbus aucuparia (45),
mossy rock walls (15), Alnus incana (13), Salix caprea (11), Salix aurita (3), Fraxinus
excelsior (2), Populus tremula (2), Quercus sp. (1), and Betula sp. (1).

Habitats are recorded for 142 localities. The majority are coastal spruce forests (125;
mostly in small brook ravines on marine sediments, along rivers, or north- or east-facing
slopes), but mixed deciduous forest (6), mixed coniferous/deciduous forest (5), old pasture
with rock outcrops (3), north-facing maritime rocks (2), and a narrow canyon with deciduous
trees (1) were also recorded. Although it has been recorded at altitudes up to 230 m, the
majority of localities are below 100 m.

Discussion. Pseudocyphellaria crocata favours humid and shaded habitats like north-
facing mossy rock walls and damp, sheltered woodlands (cf. Degelius 1935, Ahlner 19438). In
forests, it seems to be confined to areas with long canopy continuity, such as fire- and storm-
free refugia. Within humid portions of the Interior Cedar-Hemlock Zone of British Columbia,
P. crocata is an old-growth dependent species (Goward 1994). It is usually accompanied by
other oceanic foliose lichens, i.e. Degelia plumbea, Lobaria spp., Pannaria spp., and Sticta
spp., and the Pseudocyphellaria crocata often indicates a species-rich environment with
several rare lichens.

The western and central Norwegian populations show somewhat different ecological
characteristics. In central Norway P. crocata is almost exclusively an epiphytic lichen, most
often growing on Picea abies, while in western Norway it occurs on mossy rock walls and
on deciduous trees. Ahlner (1948) emphasizes that Picea abies is the primary substrate for
Pseudocyphellaria crocata in Trendelag and that it is secondarily spreading onto neighbouring
deciduous trees. In our opinion, however, it seems that the opposite is often true, particularly
in the westernmost parts of Trendelag were it is almost exclusively found on trunks of
deciduous trees. Picea abies is a late immigrant to Trendelag (Hafsten 1992), and it seems
likely that the lichen was present here before the immigration of spruce. The largest known
populations (1620, 1624, 3553) are on spruce.

The populations on spruce are usually within or close to small brook ravines on marine
sediments. The large foliose lichens referred to the 'Lobarion’ are sensitive to low bark pH
(Gauslaa 1985). It is possible that spruce growing on marine sediments have higher bark pH
than trees growing in similar habitats, but on other sediments.

Threats. Results. Recorded threats are forestry by clearcutting (97), land development
including road construction (10), collecting (8), agricultural expansion (6), overgrazing by elk
(4), shading from dense spruce plantations (4), and pollution (2).

Discussion. The strong decline of this species in the last fifty years seems mostly to be
due to modemn forestry, at least in central Norway. In western Norway effects of air pollution
are difficult to estimate, and may be a major cause of the decline. In most of the localities the
populations are rather small, consisting of a few individuals only.

Status in Norway. 99 of the old localities were investigated. The species was found in
29 (often as rather small populations), regarded as extinct from 64, and of uncertain status in
6. Twenty-three new localities were discovered, primarily in Trondelag. Three of the localities
are within forest reserves (/496, 1623, 1624), but with a fairly large population only at
Dolaelva (/624). In western Norway it has declined dramatically and is today known with
certainty from only 4 localities; the richest of these (/484) consists of only 4 thalli.

Recommendations. The localities in Nord-Trendelag containing the largest populations
(1620, 2441/2442, 3553) should be protected as nature reserves. Forest management in areas
where the species is present should be very restrictive.
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Localities.

V¥ 247 HORDALAND, AUSTEVOLL, Store Karlsoy, [KM 81 72, 1115 III], 1920.06.17 Lynge B. (O).

O 1358 HORDALAND, BERGEN, Blomsterdalen, Espeland, ved Biologisk stasjon, KM 918 876, 1979.03.16
Gauslaa Y. (NLH) — Inv.: TT, 1993.09.05: 0.

V251 HORDALAND, FITJAR, Osterneset, KM 94 55, 1114 I, 1974.08.13 @sthagen H. 2900 (O) — Inv.: TT,
1994.05.12: —.

O 638 HORDALAND, FITJAR, Sandvikvég, (KM 95 53, 1114 I), 1978.08.17 Sundell S.W. 12658 (UPS) - Inv.:
TT, 1993.09.01: 0.

O 248 HORDALAND, FJELL, W om kyrkan, (KM 83 94-95, 1115 IV), 1947.07.14 Ahlner S. (O, S) — Inv.: TT,
1993.08.08: 0.

A 1485 HORDALAND, LINDAS, NW of Helltveit, LN 05 28, 1116 II, alt.: 30 m, 1984.09.09 Tensberg T. 9072
(BG) — Inv.: TT, 1994.05.09: —.

O 1486 HORDALAND, LINDAS, Alversund, klipper S for Lonene, S for Tveitevannet, nar granplantingen, [KN
94 21, 1116 I1], [alt.: 30—40 m], 1940.08 Nordhagen R. (BG) — Inv.: JHH & TT, 1994.05.09: 0.

4+ 2657 HORDALAND, LINDAS, ved Lygrefjord, [c. KN 8-9,3], Havaas J.J. (Degelius 1935: 362).

® /484 HORDALAND, OS, Streno, nordre bekkegjel opp mot Sata og Hjortasen, (KM 981 764, 1115 II), alt.: 90
m, 1989.03.19 Blom H.H. (BG) — Inv.: TT, 1994.04.23: 1.

+ 252 HORDALAND, OSTER@Y, Osteray, [c. LN 00-21,04—-34], Sommerfelt S.C. (O).

V 246 HORDALAND, RAD@Y, pa fjellet mellom Manger og Hallandsvann, [KN 84 30, 1116 III], 1915.08.15
Havaas J.J. (BG, O) — Inv.: DO@ & TT, 1994.04.26: —.

O 1487 HORDALAND, RAD@Y, i n®rheten av Manger kirke, [KN 83 29, 1116 II], 1909.08.11 Havaas J.J. (BG)
= Inv.: TT, 1994.04.26: 0.

O 2486 HORDALAND, RAD@Y, Manger, by Halland, [KN 85 30, 1116 1II], 1909.08.13 Havaas J.J. (DUKE) -
Inv.: TT, 1994.04.26: 0.

V 2489 HORDALAND, RAD@Y, Mangerey, (KN 81-82,28-29, 1116 III), 1909.08.15 Havaas J.J. (DUKE) — Inv.:
DOG & TT, 1994.04.26: —.

O 245 HORDALAND, SUND, Store Brattholmen, like ved stranden, (KM 896 852, 1115 II), (alt.: 1-5 m),
1946.06.26 Stermer P. (O) — Inv.: JHH & TT, 1993.08.19: 0.

@® 250 HORDALAND, SUND, Bukken, (KM 898 847, 1115 II), (alt.: 1-10 m), 1967.08.02 Dahl E. & Krog H.
(O) — Inv.: JHH & TT, 1993.08.19: 1.

* 2619 MORE OG ROMSDAL, HARAM, Ulla p4 Haramseya, LQ 565 528, 1120 II, alt.: 60 m, 1993.05.09
Gaarder G. 940 (Gaarder inv.) — Inv.: GG, 1993.05.09: 2.

® /500 NORD-TRONDELAG, FLATANGER, E-facing slope of lake Dalvatnet, NS 93 49, 1623 I, alt.: 40—100
m, 1983.11.05 Tensberg T. 8474 (BG) — Inv.: HH & TT, 1993.07.27: 2.

® /623 NORD-TRONDELAG, FLATANGER, Gaupdalen, NS 89 39, 1623 |, alt.: 60-80 m, 1980.07.21 Holien H.
398-80 (TRH) — Inv.: HH, 1993.10.07: 2.

® /631 NORD-TRONDELAG, FLATANGER, Osterelva, Lislsteelva, (NS 907 403, 1623 I), alt.: 60—80 m,
1981.08.05 Holien H. 838-81 (TRH) — Inv.: HH, 1993.10.07: 3.

@® /642 NORD-TRONDELAG, FLATANGER, Stigodden-Innervika, (NS 990 605, 1624 II), alt.: 20~60 m,
1980.09.22 Holien H. 932-80 (TRH) - Inv.: HH, 1993.10.07: 3.

* 2440 NORD-TRONDELAG, FLATANGER, Langs Lislsteelva, NS 90 39, 1623 I, alt.: 100 m, 1993.07.10 Holien
H. 6033 (TRH) — Inv.: HH, 1993.10.07: 3.

* 2441 NORD-TRONDELAG, FLATANGER, Nordskraning ved Skjellda, NS 86 38, 1623 I, alt.: 40 m, 1993.10.07
Holien H. 6019 (TRH) - Inv.: HH, 1993.10.07: 3.

* 2442 NORD-TRONDELAG, FLATANGER, Serskrining ved Skjellda, NS 86 38, 1623 I, alt.: 60—-80 m,
1993.10.07 Holien H. (Holien inv.) — Inv.: HH, 1993.10.07: 3.

* 2444 NORD-TRONDELAG, FLATANGER, Serestskraning ved Trollengelva, NS 876 379, 1623 I, alt.: 40—80
m, 1993.10.07 Holien H. 6017 (TRH) — Inv.: HH, 1993.10.07: 3.

O 255 NORD-TR@NDELAG, FOSNES, Salen, Kovabugten, [PS 39 84, 1724 I], [alt.: 20-60 m], 1939.07.09
Ahlner S. (O, S, UPS) - Inv.: GG, 1993.09.29: 0.

O 256 NORD-TRONDELAG, FOSNES, Salen, ovanfér Storevassvik, [PS 17-18,78, 1724 II1], [alt.: 20—-40 m],
1939.07.11 Ahlner S. (BG, O, S, UPS) — Inv.: GG, 1993.09.29: 0.

® 257 NORD-TRONDELAG, FOSNES, Salen, neset S om Reppen, (PS 163 766, 1724 1), (alt.: 10 m), 1938.08.22
Ahlner S. (O, S, TRH) — Inv.: GG, 1993.09.29: 1.

V¥ 648 NORD-TRONDELAG, FOSNES, Salen, Szkviken, [PS 19 76~77, 1724 III], [alt.: 20-40 m], 1938.08.22

Ahlner S. (S, UPS).
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NORD-TRONDELAG, FOSNES, Langevand, (PS 384 868, 1724 1), (alt.: 140 m), 1939.07.09 Ahlner S.
(S) — Inv.: GG, 1993.09.29: 1.

NORD-TRONDELAG, FOSNES, Salen, Sandeviken E om Sekkviken, [PS 20 77, 1724 III], [alt.: 20—40
m], 1939.07.12 Ahlner S. (S).

NORD-TRONDELAG, FOSNES, Salen, PS 17 76, 1724 II1, alt.: 1-20 m, 1980.07.05 Tensberg T. 4925-
6,4943 (BG) — Inv.: HH & TT, 1992.07.30: 3.

NORD-TRONDELAG, FOSNES, Skroyvdalsfossen, UM 59 85, 1724 1, alt.: 80—100 m, 1981.09.16 Holien
H. 1055-81 (TRH) - Inv.: GG, 1993.09.19: 0.

NORD-TR@NDELAG, FOSNES, ovanfor Graviken, (PS 22 79-80, 1724 [II), [alt.: 20—40 m], 1939.07.12
Ahlner S. (Ahiner 1948) — Inv.: HH & TT, 1992.07.30: 3. -

NORD-TRONDELAG, GRONG, Homo, c. | km SW om girderna, [UM 70 48, 1823 IV], [alt.: 60—80 m],
1938.08.13 Ahlner S. (O, S, UPS) — Inv.: HH & TT, 1992.07.31: 0.

NORD-TRONDELAG, GRONG, Sem, [UM 67 50, 1823 V], [alt.: 40-60 m], 1939.06.19 Ahlner S. (O,
S).

NORD-TR@NDELAG, GRONG, near river Gartlandselva, c. 3 km N of Gartland, UM 743 619, 1824 III,
alt.: 100 m, 1991.08.04 Haugan R. & Timdal E. H2302 (O) — Inv.: RH & ET, 1991.08.04: 2.

NORD-TR@NDELAG, GRONG, 600 m N of Hansmoen, W of river Gartlandselva, UM 747 599, 1824 111,
alt.: 75-100 m, 1991.08.01 Haugan R. & Timdal E. H2292 (O) - Inv.: RH & ET, 1991.08.01: 1.

NORD-TRONDELAG, GRONG, E om Grong jamvigstation, [UM 72 50, 1823 IV], [alt.: 60—80 m],
1939.06.18 Ahlner S. (S, TRH, UPS) — Inv.: HH, 1991.07.02: 0.

NORD-TR@NDELAG, GRONG, mellan Veiemmoen og Bertnem, [UM 59 52, 1723 1], [alt.: 20—-60 m],
1938.08.16 Ahlner S. (S).

NORD-TRONDELAG, GRONG, E om Ekker, [UM 72 49, 1823 1V], [alt.: 80-100 m], 1939.06.18 Ahlner
S. (S).

NORD-TRONDELAG, GRONG, Nygard, [UM 71 53, 1823 IV], [alt.: 40-80 m], 1938.08.12 Ahlner S. (S).

NORD-TRONDELAG, GRONG, NE om Ekker Sr, [UM 75 45, 1823 1V], [alt.: 80—100 m], 1939.06.17
Abhlner S. (8S).

NORD-TRONDELAG, GRONG, Ekermyra, UM 70 47, 1823 1V, alt.: 80-100 m, 1980.08.21 Holien H.
663-80 (TRH) — Inv.: HH & TT, 1992.07.31: 0.

NORD-TRONDELAG, GRONG, along the rivulet Rettedalsbekken, UM 70 50-51, 1823 IV, alt.: 50 m,
1979.10.26 Tensberg T. 4462 (TRH).

NORD-TR@ONDELAG, GRONG, W for Rettesdalbekken, UM 70 49, 1823 IV, alt.: 60 m, 1977.11.14
Tensberg T. 2571 (TRH) — Inv.: HH & TT, 1992.07.31: 1.

NORD-TRONDELAG, GRONG, Abrahammyra, UM 73 62, 1824 111, alt.: 80-100 m, 1980.07.06 Holien
H. 226-80 (TRH).

NORD-TRONDELAG, GRONG, Fiskemfoss, UM 783-784,593-598, 1824 III, alt.: 80 m, 1993.07.31
Gaarder G. 1026/1037 (Gaarder inv.) — Inv.: GG, 1993.07.31: 3.

NORD-TR@NDELAG, GRONG, Kvernbekken, UM 828 631, 1824 III, alt.: 100 m, 1993.07.29 Gaarder
G. 1011 (Gaarder inv.) — Inv.: GG, 1993.07.29: 2.

NORD-TR@NDELAG, GRONG, Ser for Aunet, UM 847 668, 1824 III, ait.: 120 m, 1993.07.29 Gaarder
G. 1009 (Gaarder inv.) ~ Inv.: GG, 1993.07.29: 1.

NORD-TRONDELAG, HOYLANDET, Flat, Grotden, [UM 71-72,75, 1824 III], [alt.: 80-120 m],
1954.09.13 Ahlner S. (O, S) — Inv.: GG, 1993.07.31: 0.

NORD-TRONDELAG, HOYLANDET, Foldereid, Kongsmo, W om byn, {[UM 78 97-98, 1824 IV], {alt.:
20-60 m}, 1938.08.19 Ahlner S. (S, UPS) — Inv.: GG, 1993.07.31: 0.

NORD-TRONDELAG, HOYLANDET, Heglien, gran i granskog i N sluttning, [UM 65-66,62, 1724 1],
[alt.: 20—60 m], 1938.08.17 Ahlner S. (BG, S, UPS) — Inv.: GG, 1993.07.30: 0.

NORD-TRONDELAG, HOYLANDET, c. 1 km N om Romstad, [UM 72 72, 1824 III], [alt.: 60—-80 m],
1938.08.17 Ahlner S. (S, UPS) - Inv.: GG, 1993.07.30: 0.

NORD-TRGNDELAG, HOYLANDET, Foldereid, Armo, [UM 79 96-97, 1824 V], [alt.. 20-60 m],
1938.08.19 Ahlner S. (S) — Inv.: GG, 1993.07.31: 0.

NORD-TRONDELAG, HOYLANDET, Foldereid, S om Kongsmo, N om Miskéens utflode, (UM 754 916,
1824 1V), alt.: 80—90 m, 1954.09.14 Ahlner S. (S) - Inv.: GG, 1993.07.31: 1.

NORD-TRONDELAG, HOYLANDET, Foldereid, Bjerden, [UN 76 01, 1824 IV], alt.: 30 m, 1954.09.14
Ahlner S. (S) - Inv.: GG, 1993.09.30: 0.

NORD-TRONDELAG, HOYLANDET, Helbostad, liten sidodal til Bes&en, (UM 73 77, 1824 1], {alt.: 120
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m], 1954.09.13 Ahlner S. (S) — Inv.: GG, 1993.07.31: 0.

NORD-TR@NDELAG, LEVANGER, Bersasen, PR 160 738, 1722 [V, 1983.08.12 Gauslaa Y. (NLH).

NORD-TRONDELAG, NAMDALSEID, Aunefossen, [PS 043 416, 1623 I], [alt.: 20 m], 1967.07.20 Dahl
E. (O) - Inv.: HH, 1993.10.08: 0.

NORD-TR@NDELAG, NAMDALSEID, E-facing siope NW of Buvika, E of Tettdal, (PS 051 478, 1623
D), alt.: 1050 m, 1983.11.05 Tensberg T. 8447 (BG) — Inv.: HH, 1993.10.08: 3.

NORD-TRONDELAG, NAMDALSEID, Otteray, SE om Storvatnets utlopp, (PS 015 506, 1623 I), [alt.:
120 m], 1968.07.14 Hakelier N. (BG) — Inv.: HH, 1993.10.07: 3.

NORD-TR@NDELAG, NAMDALSEID, N Hallaberget, PS 096 225, 1723 1II, alt.: 80 m, 1979.06.25
Holien H. 79-24 (TRH) — Inv.: HH, 1993.10.08: 1.

NORD-TRONDELAG, NAMDALSEID, Kolstad, Trettengbekken, (PS 062 192, 1623 II), alt.: 60—80 m,
1980.07.04 Holien H. 151-80 (TRH) — Inv.: HH, 1993.10.08: 3.

NORD-TR@NDELAG, NAMDALSEID, SW Handbagabukta, Furudalshegda, NS 97 19, 1623 II, alt.:
200-240 m, 1981.07.16 Holien H. 380-81 (TRH) — Inv.: HH, 1993.10.02: 0.

NORD-TRONDELAG, NAMDALSEID, Trettengbekken, Kolstad, PS 06 17, 1623 II, alt.: 100-140 m,
1981.07.22 Holien H. 496-81 (TRH) — Inv.: HH, 1993.10.08: 0.

NORD-TR@NDELAG, NAMDALSEID, N Skaufossen, Bogseth, (PS 058 223, 1623 II), alt.: 40-80 m,
1981.07.18 Holien H. 401-81 (TRH) — Inv.: HH, 1993.10.08: 0.

NORD-TRONDELAG, NAMDALSEID, Bagset-Skaufossen, (PS 057 219, 1623 II), alt.: 40-60 m,
1980.09.21 Holien H. 897-80 (TRH) — Inv.: HH, 1993.10.08: 0.

NORD-TR@NDELAG, NAMDALSEID, Furudalshegda, NS 96 18, 1623 11, alt.: 230 m, 1980.07.10 Holien
H. 284-80 (TRH) — Inv.: HH, 1993.10.02: 0.

NORD-TRONDELAG, NAMDALSEID, nordestskraning ser for Altskardet, PS 049 399, 1623 I, alt.:
120-140 m, 1993.10.08 Holien H. 6054 (TRH) — Inv.: HH, 1993.10.08: 1.

NORD-TRONDELAG, NAMDALSEID, N-facing slope by lake Altvatnet, PS 062 403, 1623 I, alt.: 70-100
m, 1992.07.28 Holien H. & Tensberg T. (Holien & Tensberg inv.) — Inv.: HH & TT, 1992.07.28: 2.

NORD-TRONDELAG, NAMDALSEID, E-facing slope of Gravhaugen, PS 039 408, 1623 I, alt.: 100 m,
1994.06.10 Gaarder G. & Holien H. (Gaarder & Holien inv.) — Inv.: GG & HH, 1994.06.10: 2.

NORD-TRONDELAG, NAMSOS, Vemundvik, Havik, [PS 20 54, 1723 1V], [alt.: 40—60 m], 1939.07.15
Ahlner S. (O, S).

NORD-TRONDELAG, NAMSOS, Klinga, Prestviken, [PS 19 48, 1723 IV], [ait.: 20—-40 m], 1938.08.23
Ahlner S. (O, S, UPS) — Inv.: HH, 1993.10.06: 0.

NORD-TR@ONDELAG, NAMSOS, Vemundvik, W om Albergfjeld, [PS 23-24,53, 1723 IV], [alt.: 20—60
m], 1939.07.14 Ahlner S. (S, UPS).

NORD-TRONDELAG, NAMSOS, Spillum W of Namsos, [PS 21 49, 1723 IV], [alt.: 20—40 m], 1969.09
Kavlie T. (BG, UPS).

NORD-TR@NDELAG, NAMSOS, Klinga, Fjerbotn, [PS 13-14,40, 1723 V], {alt.: 20-40 m], 1938.08.23
Ahlner S. (S).

NORD-TRONDELAG, NAMSOS, Vemundsvik, Sagelvmoen, [PS 23 59, 1723 IlII], [alt.: 20—40 m],
1939.07.15 Ahlner S. (S, TRH) - Inv.: HH, 1993.10.06: 0.

NORD-TRONDELAG, NAMSOS, S of river Dunaelva, PS 34 65, 1724 II, alt.: 1-50 m, 1981.05.13
Tensberg T. 5577 (BG) — Inv.: HH, 1992.03.31: 1.

NORD-TRONDELAG, NAMSOS, c. 1 km W of Landfallvik, (PS 208 604, 1724 III), alt.: 1-20 m,
1980.07.05 Tensberg T. 4893 (BG) — Inv.: HH, 1993.10.06: 3.

NORD-TRGNDELAG, NAMSOS, S of the outlet of river Duna in Vetrhusbotn, PS 33 65, 1724 I, alt.:
1-50 m, 1981.05.13 Tensberg T. 5546,5550 (BG) — Inv.: HH, 1992.03.31: 0.

NORD-TRONDELAG, NAMSOS, Savik, Barstadelva, PS 20 47, 1723 IV, alt.: 40 m, 1981.07.24 Holien
H. 532-81 (TRH) - Inv.: HH, 1993.10.06: 3.

NORD-TRONDELAG, NAMSOS, Dglaelva, Klinga, PS 18 44, 1723 IV, alt.: 40—-60 m, 1981.07.24 Holien
H. 583-81 (TRH) - Inv.: HH, 1993.10.06: 3.

NORD-TRONDELAG, NAMSOS, Leirddalen, (PS 236 592, 1724 III), alt.: 20—-80 m, 1981.07.29 Holien
H. 680-81 (TRH) — Inv.: HH, 1993.10.06: 3.

NORD-TRONDELAG, NAMSOS, S Sztermarka, PS 19 56, 1724 IlI, alt.: 60 m, 1981.05.14 Holien H. 229-
81 (TRH) = Inv.: HH, 1993.10.06: 0.

NORD-TRONDELAG, NERGY, Kolvereid, Salsbruket, Sundnes, [PS 37 91, 1724 1], 1939.07.08 Ahlner
S. (O, S) — Inv.: GG, 1993.09.29: 0.
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NORD-TRONDELAG, NARQY, Foldereid, c¢. 1 km W om kyrkan, (UN 658 083, 1724 I), (alt.: 20 m),
1938.08.20 Ahlner S. (O, S, UPS) ~ Inv.: GG, 1993.09.30: 2.

NORD-TRONDELAG, NERQGY, Kolvereid, Salsbruket, Lien, sluttningen mot Liafjell, [PS 40 93, 1724
I], [alt.: 60—100 m], 1939.07.08 Ahlner S. (O, S, UPS) — Inv.: GG, 1993.09.29: 0.

NORD-TR@NDELAG, NARDY, Foldereid, E om Arfor, (PT 407 064, 1724 1), (alt.: 40 m), 1938.08.20
Ahlner S. (S, UPS) - Inv.: GG, 1993.09.30: 1.

NORD-TRONDELAG, NARGY, Kolvereid, W om Finnevand, (PT 281 002, 1724 1V), (alt.: 20 m),
1938.08.20 Ahlner S. (S, UPS) — Inv.: GG, 1993.09.30: 1.

NORD-TRONDELAG, NAER@Y, Foldereid, Rotvikhaugen, [PT 34-35,02, 1724 I}, [alt.: 20—-60 m],
1954.09.11 Ahlner S. (S) — Inv.: GG, 1993.09.30: 0.

NORD-TRONDELAG, NERQGY, Foldereid, E om Finne Vd, [PT 30 01, 1724 1], alt.: 20 m, 1954.09.11
Ahlner S. (S) — Inv.: GG, 1993.09.30: 0.

NORD-TRONDELAG, NARQDY, Foldereid, Arfor, Nordmarkalvens dalgang, [PT 39-40,06—-07, 1724 1],
alt.: 40 m, 1954.09.11 Ahlner S. (S) - Inv.: GG, 1993.09.30: 0.

NORD-TRONDELAG, NAERQY, Kolvereid, Nakling, (PS 167 944, 1724 1V), [alt.: 20—40 m], 1954.09.09
Ahlner S. (S) — Inv.: GG, 1993.09.30: 1.

NORD-TRONDELAG, NER@Y, Kolvereid, S om Rotvikbotns NE enda, [PS 18-19,94, 1724 IV], [alt.:
20—40 m], 1954.09.10 Ahlner S. (S) — Inv.: GG, 1993.09.30: 0.

NORD-TRONDELAG, NAERQY, Kolvereid, W om Opple, [PS 34-35,89, 1724 1], [alt.: 20-60 m],
1939.07.10 Ahlner S. (S) - Inv.: GG, 1993.09.29: 0.

NORD-TRONDELAG, NERQGY, Kolvereid, Salsbruket, mellan Liavand och 6versta kraftstationen, [PS 40
94, 1724 1], [alt.: 60—100 m], 1939.07.08 Ahlner S. (S, TRH) - Inv.: GG, 1993.09.29: 0.

NORD-TRONDELAG, NERQY, Kolvereid, Salsbruket, 5 km upp for Liaelven, [PS 38-39,92, 1724 1],
[alt.: 40—80 m], 1939.07.08 Ahlner S. (S) — Inv.: GG, 1993.09.29: 0.

NORD-TRONDELAG, NAERQY, Kolvereid, Salsbruket, SE om samhillet, {PS 34-36,89, 1724 I],
1939.07.10 Ahlner S. (S) — Inv.: GG, 1993.09.29: -,

NORD-TRONDELAG, NARGY, Kolvereid, W om kyrkbyn, [PS 22 96, 1724 1V], [alt.: 20-40 m],
1938.08.21 Ahlner S. (S) — Inv.: GG, 1993.09.30: 0.

NORD-TRONDELAG, NER®GY, Einesnes, vid vigskelet til Torland, [PS 14 86, 1724 IV], [alt.: 20—40 m],
1938.08.21 Ahlner S. (S) - Inv.: GG, 1993.09.30: 0.

NORD-TRONDELAG, OVERHALLA, Hauknes, [UM 62-63,59, 1724 11], [alt.: 20-60 m], 1938.08.17
Ahlner S. (C, O, S, UPS) - Inv.: GG, 1993.07.30: 0.

NORD-TRONDELAG, OVERHALLA, Rodem, [UM 56 56, 1724 11], [alt.: 20-40 m], 1937.08.25 Ahlner
S. (O, S) = Inv.: GG, 1993.10.01: 0.

NORD-TRONDELAG, OVERHALLA, Lillegen [Litleya], [PS 37 49, 1723 1], [alt.: 10—40 m], 1938.08.24
Ahlner S. (BG, O, S) — Inv.: GG, 1993.10.01: 0.

NORD-TR@ONDELAG, OVERHALLA, Brumoen, [UM 61 51, 1723 1], [alt.: 20—60 m], 1939.07.14 Ahlner
S. (S, UPS).

NORD-TRONDELAG, OVERHALLA, NE sluttningen av Kvattningfjeld, [PS 29 53, 1723 V], [alt.: 20—80
m], 1939.07.14 Ahlner S. (S, UPS).

NORD-TRONDELAG, OVERHALLA, Melhus, [UM 57 54-55, 1723 1], 1938.08.16 Ahlner S. (S, UPS)
- Inv.: GG, 1993.10.01: 0. )

NORD-TRONDELAG, OVERHALLA, Larsneset, [PS 27 51, 1723 [V], [alt.: 20—-60 m], 1938.08.24 Ahlner
S. (S, UPS).

NORD-TRONDELAG, OVERHALLA, Ranem, Bjora, [PS 42-43,55-56, 1723 I], 1939.07.11 Osterlind
F.O. (TRH, UPS) - Inv.: GG, 1993.10.01: 0.

NORD-TRONDELAG, OVERHALLA, Skage, [PS 32 52, 1723 1], 1939.07.14 Ahlner S. (S).

NORD-TRONDELAG, OVERHALLA, Selleg, [PS 38-39,50, 1723 I}, 1939.07.14 Ahlner S. (S) — Inv.:
GG, 1993.10.01: 0.

NORD-TRONDELAG, OVERHALLA, S of Grande, UM 55 54, 1723 1, alt.: 40—-60 m, 1988.10.30 Holien
H. 3336 (TRH).

NORD-TRONDELAG, OVERHALLA, Granbekkdalen, PS 34 48, 1723 1, alt.: 20-60 m, 1981.08.13 Holien
H. 953-81 (TRH).

NORD-TRONDELAG, OVERHALLA, Vibstad, UM 413 526, 1723 I, alt.: 30—50 m, 1993.10.01 Gaarder
G. 1065 (Gaarder inv.) — Inv.: GG, 1993.10.01: 2.

NORD-TRONDELAG, OVERHALLA, W of Foss, UM 55 53, 1723 1, alt.: 60—80 m, 1992.07.31 Holien
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H. & Tonsberg T. TT 17645 (BG) — Inv.: HH & TT, 1992.07.31: 3.

NORDLAND, BINDAL, Arsand, meilan Fornes och Storviken, (UN 67 12-13, 1725 1I), 1939.07.07 Ahlner
S. (O, S, UPS) = Inv.: TT, 1993.06.23: 0.

NORDLAND, BINDAL, Abygden, @ren, (UN 81 17, 1825 III), (alt.: 1-20 m), 1939.07.06 Ahlner S. (O,
S) — Inv.: TT, 1993.06.23: 0.

NORDLAND, BINDAL, Abygden, NE om Skarstad, (UN 84 16, 1825 I1I), (alt.: 20 m), 1939.07.06 Ahiner
S. (S, UPS) = Inv.: TT, 1993.06.23: 0.

NORDLAND, BINDAL, Terrdk, S om Tverdens innfléde i Terrakelven, (UN 76 19, 1826 III), (alt.: 50 m),
1939.07.05 Ahlner S. (S, UPS) — Inv.: TT, 1993.06.23: 0.

NORDLAND, BINDAL, Abygden, Blinddens dalgang, (UN 85 15, 1825 III), (ait.: 50 m), 1939.07.06
Ahlner S. (S) — Inv.: TT, 1993.06.23: 0.

NORDLAND, BINDAL, Abygden, mellan @ren och Harstad, (UN 82 16-17, 1825 III), (alt.: 1-20 m),
1939.07.06 Ahlner S. (S, TRH) - Inv.: TT, 1993.06.23: 0.

NORDLAND, BINDAL, NE-facing slope of Liaheia, UN 87 42—43, 1825 IV, alt.: 50-100 m, 1992.06.02
Holien H. 5103 (TRH).

NORDLAND, BINDAL, Terrdk, S of Terrdkelva, brook ravine W of Elvaplassen, UN 77 20, 1825 III, alt.:
20 m, 1993.06.23 Tensberg T. 18800 (BG) — Inv.: TT, 1993.06.23: 3.

NORDLAND, BRONN@Y, NE slope of the hill Liaheia, UN 87 43, 1825 IV, alt.: 50—100 m, 1991.08.03
Haugan R., Rydgren K. & Timdal E. H2263 (O) — Inv.: RH & ET, 1991.08.03: 2.

NORDLAND, BRONN@Y, Velfjord, c. I km W om Rugas, vid landsvigen, (UN 859 558, 1825 IV), (alt.:
10 m), 1939.07.02 Ahlner S. (S, TRH, UPS) — Inv.: TT, 1993.06.19: 1.

NORDLAND, BRONN@Y, Velfjord, Skaret, (UN 91 50, 1825 IV), (alt.: 80 m), 1939.07.04 Ahlner S. (S)
= Inv.: TT, 1993.06.19: 0.

NORDLAND, BRONN@Y, SE of Hommelsts, S(SW) of lake Ospedalsvatnet, UN 871 550, 1825 IV, alt.:
20 m, 1992.08.11 Tensberg T. 17728 (BG) — Inv.: TT, 1992.08.11: 2.

ROGALAND, SOKNDAL, Skardas ved Rekefjord, [LK 40 69, 1311 IV], 1967.06.15 Ryvarden L. (O) —
Inv.: DO@, 1993.05.08: 0.

ROGALAND, SOKNDAL, Nordfjord, [LK 38 68—69, 1311 1V], 1937.07 Platou C. (O).

ROGALAND, SOKNDAL, Grovgardene ved Gresfjellvann, [LK 41 84}, 1967.07.17 Ryvarden L. (O).

ROGALAND, SOKNDAL, strax S om Seljudsen, (LK 398 692-694, 1311 1V), 1932.06.23 Degelius G.
(BG, UPS) - Inv.: JIJ, 1993.11.06: —.

SOGN OG FJORDANE, FJALER, Gjelanger, Svartetjerna, KP 999 008, 1117 I, alt.: 260 m, 1991.05.12
Gaarder G. 460 (BG) - Inv.: GG, 1991.05.12: 3.

SOGN OG FJORDANE, SELIJE, Stadt, Hamre, [LP 09 83, 1119 III}, 1911, Havaas J.J. (BG) — Inv.: JHH
& PGI, 1993.11.02: 0.

SOGN OG FJORDANE, SELJE, Stadt, Stadtlandet, [LP 00 96, 1019 II], 1911, Havaas J.J. (BG).

SOGN OG FJORDANE, SELJE, Stadt [Hoddevik?], [LP 00 93-94, 1019 II], 1903, Havaas J.J. (BG).

SOGN OG FJORDANE, VAGSQY, Vagsey, Halsoyra, [KP 97-98,80-81, 1019 II], 1971.07.03 Hovda,
Krog & @sthagen 626 (O) — Inv.: JHH & PGI, 1993.11.03: 0.

SOR-TRONDELAG, BJUGN, E slope of Mt Tofteheia, NR 415 763, 1522 I, alt.: 120200 m, 1991.04.08
Haugan R. H1969 (O) ~ Inv.: RH, 1991.03.08: 1.

SOR-TRONDELAG, KLABU, Tangvolla S for Selbusjeen, NR 82 15, 1621 IV, alt.: 150-250 m,
1977.10.19 Flatberg, Hjelmstad & Tensberg T. 2538 (TRH).

SOR-TRONDELAG, OSEN, NE-facing slope by river Szterelva, NS 815 232, 1623 III, alt.: 140-160 m,
1994.05.31 Holien H. 6093 (TRH) - Inv.: HH, 1994.05.31: 3.

SOR-TRONDELAG, RISSA, avloppsin fran Krinsvatnet, [NR 60 75, 1622 1V], alt.: 80 m, 1954.09.03
Ahlner S. (O, S, TRH).

SOR-TRONDELAG, RISSA, Finli, djupt nedskuren béckravin [=Finnlian?}, [NR 67-68,67, 1622 III], alt.:
150-160 m, 1954.09.06 Ahlner S. (S).

SOR-TRONDELAG, RISSA, ravine W of Hemingdalskammen, NR 57 73, 1522 I, alt.: 60-100 m,
1992.05.25 Holien H. 4911 (TRH).

SOR-TRONDELAG, ROAN, Lia vest for Torsteinelva, NS 71 16, 1623 1II, alt.: 140—160 m, 1984.06.09
Holien H. 12-84 (TRH) — Inv.: HH, 1992.05.26: 0.

SOR-TRONDELAG, AFJORD, Arnevikvatnet, [NR 61 91, 1622 IV], alt.: 30 m, 1953.06.20 Ahlner S. (O,
S) — Inv.: HH, 1994.05.30: 0.

SOR-TRONDELAG, AFJORD, Melanakkens NW del, (NR 607 935, 1622 1V), alt.: 180 m, 1953.06.22
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Ahlner S. (S) — Inv.: HH, 1993.07.12: 1.

1055 SOR-TRONDELAG, AFJORD, S om Stordalsvatnets W-enda, [NR 62 94, 1622 IV}, alt.: 50 m, 1953.06.19
Abhlner S. (8).

1058 SOR-TRONDELAG, AFJORD, Stordalen, 1 km E om Gilde, [NR 61 93, 1622 V], alt.: 60 m, 1954.09.02
Ahlner S. (S).

1059 SOR-TRONDELAG, AFJORD, Marje, [NR 59 89, 1622 IV}, alt.: 50 m, 1954.09.03 Ahlner S. (S) — Inv.:
HH, 1993.07.12: 0.

1060 SOR-TRONDELAG, AFJORD, Troldfjeldet, vid landsvigen, (NR 64-65,98, 1623 III), alt.: 30 m,
1954.09.04 Ahilner S. (S) — Inv.: HH, 1993.07.13: 0.

1061 SOR-TR@ONDELAG, AFJORD, SE om Rotneset, [NR 59 92, 1522 I, alt.: 20 m, 1954.09.02 Ahlner S. (S)
— Inv.: HH, 1993.07.12: 0.

1062 SOR-TRONDELAG, AFJORD, Nittamark, NE exp. dalging, [NS 67 00, 1623 III], alt.: 70 m, 1954.09.04
Ahlner S. (S) — Inv.: HH, 1993.07.13: 0.

1633 SOR-TRONDELAG, AFJORD, Petrusfjellets nordhelling, NR 598 950, 1622 IV, alt.: 65 m, 1974.08.29
Bretten S. (TRH) ~ Inv.: HH, 1993.07.13: 0.

2366 SOR-TRONDELAG, AFJORD, Kringlestolen, Kringlestoltjgrn, NS 73 05, 1623 Ill, alt.: 220-240 m,
1983.05.21 Holien H. 19-83 (TRH).

3709 SOR-TRONDELAG, AFJORD, along river Skjerva, NR 624 913, 1622 1V, alt.: 80-120 m, 1994.05.30
Holien H. 6084 (TRH) — Inv.: HH, 1994.05.30: 3.

3710 SOR-TRONDELAG, AFJORD, E-facing slope W of Melasetra, NR 613 924, 1622 IV, alt.: 100-140 m,
1994.05.30 Holien H. 6086 (TRH) — Inv.: HH, 1994.05.30: 2.

* * » O O O O O <« <«

Pseudocyphellaria intricata (Delise) Vain.

IUCN categories. Norway: V, Sweden: —, Finland: —, EU: V.
Fennoscandian responsibility species.

Norwegian distribution (Fig. 43). The species is known from 21 localities in the
coastal lowlands of western Norway, with a center of distribution in Hordaland (18 localities).
The sites are within the boreonemoral to southern boreal regions and in the lowland belt of
the coastal section. Altitude: From about sea-level to 150 m. Counties: Ro, Ho, SF.

World distribution. The species is widely distributed in tropical and temperate regions
(Purvis 1992f, Galloway 1985). It is not known from North America (see Esslinger & Egan
1995). In Europe the species is northwestern (Coppins & James 1979), showing a western
British Isles to western Norway disjunct distribution.

In Fennoscandia the species is restricted to Norway.

Ecology. Results. The substrate (indicated in 15 localities) was more or less mossy rock,
including rock walls (13) and more or less inundated rocks (3), and Populus tremula (1). The
habitat (indicated in 11 localities) was broad-leaved woodlands (6) including Corylus groves
(1), Ilex shrubs (1), Ulmus forests (1), Pinus forests (1), ravines (1), and coastal rock (4). The
sites were sheltered to moderately exposed; recorded aspects were western (4), eastern (2),
northern (1), southeastern (1), and northwestern (1).

Discussion. In Norway Pseudocyphellaria intricata is a species of more or less mossy
rock in oceanic, more or less sheltered sites, mainly in broad-leaved forests. It seems to avoid
direct sun. In the British Isles it also occurs on mossy trunks and branches on trees and old
Calluna stems (Purvis 1992f).

Threats. Results. Recorded threats in extant localities or where its status is uncertain
include planting of spruce (1508, 285), building on the site (3546), and road construction
(3244).
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Fig. 43. Pseudocyphellaria intricata. Distribution in Norway.
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Discussion. The most serious threat is probably planting of spruce. In several localities
(e.g. 1507, 287) extensive collecting in the first half of this century may have led to
extinction.

Status in Norway. Twelve old localities were investigated. The species was found at
4, regarded as uncertain in 4, and apparently extinct from 4. In some sites (e.g. 1514, 3546)
it was abundant, forming many well-developed thalli. Four new localities were discovered.
There are no protected localities.

Recommendations. Locality 3546 is small but with high abundance of P. intricata, and
should be protected. We also recommend that the steep slopes just east of locality 669 and
north of Bjernen nature reserve, should be included in the reserve. No management should be
made in extant forest localities.

Localities.

% 3244 HORDALAND, BGMLO, Bemlo, Lykling, KM 849 248, 1114 1I, alt.: 10-20 m, 1993.08.31 Tensberg T.
19097, 19100, 19101 (BG) — Inv.: TT, 1993.08.31: 1.

A 1068 HORDALAND, FITJAR, Stord, Sandvikvigen, by the ferry, KM 95 53, 1114 I, alt.: 5 m, 1987.06.21
Haugan R. H608 (O) — Inv.: TT, 1993.09.01: -

* 3245 HORDALAND, KVINNHERAD, Bergsvagen, E of the cove, LM 169 616, 1215 111, alt.: 20 m, 1993.09.19
Tensberg T. 19218 (BG) — Inv.: TT, 1993.09.19: 1.

A 1506 HORDALAND, MELAND, Holseney, Rossnes (-land?), ved vegskillet mot Asbe, [KN 84 21, 1116 III],
1987.06.11 Blom H.H. (BG).

A 282 HORDALAND, OS, Drange, Fjerhovda, vistra sidan, [KM 98 78, 1115 1I], 1980.06.18 Hakelier N. (BG,
0O, S) ~ Inv.: TT, 1994.04.23: —.

V¥ 283 HORDALAND, OS, Mollaneset, [LM 06 77, 1215 III], 1969.06.01 Hakelier N. (BG, O, S).

@® 669 HORDALAND, OS, Semes, Bjernadsen, in the steep N slope SE of the lake Bjernavatn, (LM 029 725,
1115 1), 1978.08.17 Moberg R. 3692 (UPS) — Inv.: TT, 1994.04.10: 2.

V¥ 1512 HORDALAND, OS, c. 500 m WSW om Berge, [LM 07 79, 1215 II1], 1968.05.06 Hakelier N. (BG).

@® /514 HORDALAND, OS, Rettingi, (KM 988 724, 1115 II), (alt.: 20 m), 1981.05.24 Kalste A.B. (BG) — Inv.:
TT, 1994.05.01: 3.

W 1515 HORDALAND, OS, Bjones, [LM 07 78, 1215 III], 1937.05.02 Karlsen A. (BG).

* 3546 HORDALAND, OS, Storomsvagen, E of the cove, N of the creek by the boathouse, LM 007 752, 1115 11,
alt.: 1-10 m, 1994.04.23 Tensberg T. 19744 (BG) — Inv.: TT, 1994.04.23: 4.

V 1508 HORDALAND, OSTER@Y, Kossdalen, [LN 08 17-18, 1216 III], 1969.11.16 Vevle O. (BG) — Inv.: TT,
1993.07.03: —.

O 287 HORDALAND, STORD, Gullberg, [LM 04 31, 1214 1V], 1927.06.21 Lynge B. (O) — Inv.: TT, 1994.05.12:
0.

O 1511 HORDALAND, STORD, Digernes, [KM 98 29, 1114 1], 1973.06.08 Hakelier N. (BG) — Inv.: TT,
1993.09.01: 0.

® 285 HORDALAND, TYSNES, Teisteholmen, (LM 157 490, 1214 1V), 1936.06.20 Holmboe J. & Lid J. (O) -
Inv.: TT, 1993.09.18: 2.

@® /360 HORDALAND, TYSNES, Stale, (LM 049 555, 1214 1V), (alt.: 100 m), 1988.03.05 Gauslaa Y. (NLH) -
Inv.: TT, 1993.09.18: 3.

O 1507 HORDALAND, TYSNES, Sunde ved Loksund, [LM 16 61, 1215 III], 1910.08.29 Havaas J.J. (BG) — Inv.:
TT, 1993.09.19: 0.

V¥ 250/ ROGALAND, SOKNDAL, Regefjord, Seljudsen, [LK 40 69, 1113 IV], 1905.08.10 Havaas J.J. (DUKE).

* 1504 SOGN OG FJORDANE, ASKVOLL, Atlgy, Vilnesvagen, KP 842 052, 1117 IV, 1991.06.17 Anonby J.E.
700 (BG).

A 1505 SOGN OG FJORDANE, FLORA, Svaney, Kvameskaret, KP 905 239, 1117 IV, alt.: 40 m, 1991.06.18
Anonby J.E. 717 (BG) — Inv.: PGI, 1993.09.19: —.

O 2502 SOGN OG FJORDANE, SELIJE, Stadtlandet, near Drage, [LP 03—04,91-93, 1119 III], Havaas J.J. (DUKE)

— Inv.: JHH & PGI, 1993.11.02: 0.
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Pseudocyphellaria norvegica (Gyeln.) P. James

TUCN categories. Norway: V, Sweden: —, Finland: —, EU: E.
Fennoscandian responsibility species.

Norwegian distribution (Fig. 44). The species is known from 30 localities in the
coastal lowlands from Rogaland to Sogn og Fjordane, with a center of distribution in
Hordaland (22 localities). The sites are in the boreonemoral and southern boreal regions, and
in the lowland belt of the coastal section. Altitude: From about sea-level to 150 m. Counties:
Ro, Ho, SF.

World distribution. Pseudocyphellaria norvegica occurs in northwest Europe, Madeira,
the Azores, and Chile. It shows a western British Isles to western Norway disjunct distribution
(Coppins & James 1979, Purvis 1992f).

In Fennoscandia the species is restricted to Norway (cf. Santesson 1993).

Ecology. Results. The substrate (indicated in 24 localities) was rock (20) and trees (4).
When saxicolous, it occurred on more or less mossy, shaded rock walls (17) and boulders (1).
When corticolous, it occurred on Fraxinus excelsior (2; including one fallen trunk laying on
the ground), a Populus tremula trunk (1), and on mosses on a horizontal trunk of a deciduous
tree (1). The habitat (17 localities) was broad-leaved deciduous forests (2), Betula forests (2),
unspecified deciduous forests (2), Corylus avellana-Fraxinus excelsior forests (1), Fagus
sylvatica forests (1), ravines (5; including two close to the sea), maritime rocks (3), a steep
slope with Juniperus and small vertical rock walls (1), and a scree (1). The habitats were
sheltered or, in a few sites, exposed. Recorded aspects were northeastern (5), western (3),
northern (3), southwestern (3), and northwestern (1).

Discussion. Pseudocyphellaria norvegica is a species of more or less mossy, usually
shaded rock walls in deciduous woodlands, mainly broad-leaved deciduous forests. It may also
be corticolous. It usually avoids too much direct sun and is mostly found in shaded to
medium-shaded situations. In the British Isles, Pseudocyphellaria norvegica occurs on moist,
sheltered tree trunks and mossy rocks, often near water, or in Salix carrs and Corylus groves
(Purvis 1992f).

Threats. Results. Recorded threats in extant localities or localities with uncertain status
include building on the site (1510, 2269, 3536), abrasion by man (2269, 3246), logging
(3548), planting of Picea (2274), and air pollution (2279).

Discussion. In some localities (e.g. 1958, 2263), extensive collecting in the first half of
this century may have led to local extinction.

Status in Norway. Eighteen old localities were investigated. The species was found in
8, apparently extinct from 9, and of uncertain status in 1. Six new localities were discovered.
The abundance is high in several of the presently known localities. One site where the species
is apparently extinct (/952) is within a nature reserve.

Recommendations. We recommend that locality 3536 is protected (see Appendix 3 for
several other threatened species at this locality). No forest activities should be carried out on
the extant localities. The young Picea plants at 2274 should be removed.

Localities.
O 1188 HORDALAND, ASK@Y, Straumsnes, Nygérd, (KN 92 09, 1115 I), (alt.: 1-20 m), 1937.06.27 Ahlner S.
(S) = Inv.: TT, 1993.07.04: 0.
V¥ 1184 HORDALAND, AUSTEVOLL, Husavik, pd Hufteren, l6vskogklddda branter, [KM 92 59, 1115 II], alt.:
10 m, 1937.08.04 Santesson R. (S).
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Fig. 44. Pseudocyphellaria norvegica. Distribution in Norway.
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HORDALAND, AUSTRHEIM, Leirvag, [KN 82 48], 1974.03.24 Qvstedal D.O. (BG) — Inv.: DOQ & TT,
1994.04.26: —.

HORDALAND, BERGEN, Smeraslia, [KM 986 900, 1115 I}, 1978.02.05 Blom H.H. (BG) — Inv.: TT,
1993.08.25: 2.

HORDALAND, BOMLO, Mosterhavn, (KM 96 23-24, 1114 II), 1915.08 Havaas J.J. & Lynge B. (O) —
Inv.: TT, 1993.08.31: 0.

HORDALAND, FITJAR, Sandvikvag ferryquay, (KM 956-957,539, 1114 I), (alt.: 5-10 m), 1978.08.17
Tibell L. 8064 (UPS) — Inv.: TT, 1993.09.01: 2.

HORDALAND, KVINNHERAD, Bergsvégen, E of the cove, LM 169 616, 1215 III, alt.: 5 m, 1993.09.19
Tensberg T. 19216 (BG) ~ Inv.: TT, 1993.09.19: 2.

HORDALAND, LINDAS, bekeskogen ved Lygrefjord, (KN 93 28, 1116 II), (alt.: 1-50 m), 1909.08.05
Havaas J.J. (BG, O) — Inv.: JHH & TT, 1994.05.09: 0.

HORDALAND, LINDAS, Lindas, (KN 90 39, 1116 II), (alt.: 40 m), 1976.09 @vstedal D.O. (BG) — Inv.:
DO@G & TT, 1994.04.26: 0.

HORDALAND, LINDAS, Lindds, S of Mongstad, (KN 861 454, 1116 IV), (alt.: 70 m), 1977.03.05
Resberg | & @vstedal D.O. (BG) — Inv.: DOQ & TT, 1994.04.26: 2.

HORDALAND, LINDAS, the W-facing slope E of Isdalsste, KN 95 19, 1116 II, alt.: 40 m, 1992.01.01
Tensberg T. 17477 (BG) — Inv.: TT, 1992.01.01: 2.

HORDALAND, LINDAS, W of and near the end of Hindnesfjorden, 0.4 km SE of farm Helltveit, the NE-
facing slope, LN 058 275, 1116 II, alt.: 70 m, 1994.05.09 Tensberg T. 19795 (BG) — Inv.: TT,
1994.05.09: 1.

HORDALAND, OS, c. 500 m WSW om Berge, [LM 07 79, 1215 III], 1968.05.06 Hakelier N. (S).

HORDALAND, OS, N om Eidsvik, (KM 981 782, 1115 II), (alt.: 20 m), 1980.06.18 Hakelier N. (S) — Inv.:
TT, 1994.04.23: 2.

HORDALAND, OS, Streno, nordvendt bekkegjel nord for *Hjortasen’, KM 98 76, 1983.05.14 Aamlid D.
(BG).

HORDALAND, OS, Storom-Lepsey, (LM 006 747, 1115 II), alt.: 1-20 m, 1984.10.20 Tensberg T. (BG)
—Inv.: TT, 1994.04.23: 3.

HORDALAND, OS, N of Storomsvdgen, Ravneberghaugen, (LM 007 752, 1115 II), (alt.: 1-10 m),
1979.03.30 Skjolddal L.H. (BG) — Inv.: TT, 1994.04.23: 3.

HORDALAND, OS, Drange, the W-facing slopes of Mt Fjerhovd, KM 985 791, 1115 II, alt.: 60 m,
1994.04 Tensberg T. 19733 (BG) — Inv.: TT, 1994.04.23: 2.

HORDALAND, OSTER@Y, Kossdalen, (LN 08 17, 1216 III), (alt.: 150 m), 1981.05.31 Kalste A.B. (BG)
= Inv.: TT, 1993.07.03: 2.

HORDALAND, STORD, Huglo, [LM 09-10,39-40, 1214 1V], 1927.06.19 Motyka & Lynge B. (O).

HORDALAND, SUND, Telavag, (KM 766 874, 1115 1V), 1977.05 Klinkenberg E. (BG) — Inv.: TT: 0.

HORDALAND, TYSNES, Loksund, Sunde, (LM 16 61, 1215 III), Havaas J.J. (BG) — Inv.: TT, 1993.09.18:
0.

HORDALAND, TYSNES, Tysnesey, Beltestad, LM 031 557, 1214 IV, alt.: 5 m, 1993.09.18 Tensberg T.
19194 (BG) — Inv.: TT, 1993.09.18: 2.

HORDALAND, OLEN, Vikebygd, Vikevik, [LM 06-07,10—-11, 1214 III], 1986.06.25 Haugan R. H388 (O).

ROGALAND, SANDNES, Hole, Bjennbasen, (LL 29-30,32-33), 1967.03.19 Jergensen P.M. (BG) — Inv.:
DO@, 1993.08.04: 1.

ROGALAND, SOKNDAL, prope Regefjord ad Seljudsen, [LK 40 69, 1311 IV], 1905.08.09 Havaas J.J.
(BG, DUKE) - Inv.: DO@, 1993.05.08: 0.

SOGN OG FJIORDANE, ASKVOLL, Atley, Vilnesvagen, [KP 83-84,04-05, 1117 V], 1991.06.17 Anonby
J.E. 701 (BG).

SOGN OG FJORDANE, SELIJE, Stadt, Drage, [LP 03—04,91-92, 1119 III], 1911, Havaas J.J. (S) — Inv.:
JHH & PGI, 1993.11.02: 0.

SOGN OG FJORDANE, SELIJE, Ervik pa Statlandet, [KP 97-99,98-99, 1019 II], 1903, Havaas J.J. (BG)
— Inv.: JHH & PGI, 1993.11.02: 0.
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Punctelia stictica (Duby) Krog

IUCN categories. Norway: R, Sweden: —, Finland: —, EU: +.
Fennoscandian responsibility species.

Norwegian distribution (Fig. 45). The species is known from 24 localities in the
continental valleys of southeastern and western Norway (Gudbrandsdal, Valdres, and Sogn).
Most localities are situated in the southern boreal region, but the species also occurs in the
middle and northern boreal regions. Altitude: From about sea-level to 940 m. Counties: Op,
SF.

World distribution. The species is widespread but scattered in Europe, Africa,
Greenland, and North and South America (Hale 1965, Krog 1970, Esslinger & Egan 1995,
Swinscow & Krog 1988). In Europe, the species occurs in continental areas of Norway,
Switzerland, and Italy, and in suboceanic areas of France and Portugal (Krog 1970, Buschardt
1979).

Ecology. Results. The substrate (indicated in 21 localities) included rocks, boulders, and
cliffs (17), stone walls (2), tombstones (1), and the trunk of Sorbus aucuparia (1). The rock
type was indicated as schistose (3) and calciferous (2). The habitats (indicated in 18 localities)

Fig. 45. Punctelia stictica. Distribution in Norway.
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were roadsides (7), meadows (3), by rivers or lakes (3), near churches or in churchyards (2),
deciduous forests (2), and near a quay (1). Recorded aspects were southern (4), southwestern
(1), and northern (1).

Discussion. The species is mainly saxicolous, only one collection is corticolous (3579).
There is little information on rock type, but the sites are mainly in areas with calciferous rock.
Most habitats appear to be in old open agricultural landscapes. It is possible that the primary
habitats are rocks near rivers and lakes (3587, 3596, 3609) and deciduous forests (3579, 3595).
According to Krog (1970), observations in Norway indicate that the species prefers open,
sunny habitats and possibly also somewhat calcareous rocks.

The annual precipitation at the sites ranges from less than 300 mm (3595, 3596) to
700—-1000 mm (3589, 3592, 3690; cf. Ferland 1993). The localities are in a distinctly
continental area, but the species does not occur in the most xeric habitat, i.e. that for the
species of the ’steppe element’. Similar observations are reported for the species in northern

[taly (Buschardt 1979).
Threats. Results. Recorded threats at the three investigated sites were overgrowth by
grasses and shrubs due to changes in land use (2), hydroelectric power development (1), and

logging (1).
Discussion. Since the species seems to have its main occurrences at exposed sites in old
agricultural landscapes, we assume that it is threatened by overgrowth by grasses and shrubs

due to changed land use.
Status in Norway. Only one of the old localities was investigated; the species was
present. Two new localities were discovered. No localities are protected.
Recommendations. Locality 3599 should be protected (see Appendix 3 for other
threatened species at this locality).
Localities.

3595 OPPLAND, LOM, Beoverdalen, 1 km SW of Lom church, [MP 76 55, 1618 IV], 1937, Ahlner S. (Krog
1970: 13).

3596 OPPLAND, LOM, Baverdalen, Offigsbe, [MP 74 54, 1618 1V}, alt.: 420 m, 1948, Ahlner S. (Krog 1970:
13).

3597 OPPLAND, NORD-AURDAL, Leira, Djupedalen, [NN 14 60, 1716 V], [alt.: 360-500 m], 1937, Ahiner
S. (Krog 1970: 13).

3579 OPPLAND, NORD-FRON, @la, NP 377 322, 1718 II, alt.: 280 m, 1993.06.08 Gaarder G. & Haugan R.
H3048 (O) - Inv.: GG & RH, 1993.06.08: 1.

3599 OPPLAND, NORD-FRON, @ya, [NP 43 28, 1718 II], alt.: 260-320 m, 1949, Ahiner S. (Krog 1970: 13)
= Inv.: GG & RH, 1993.06.01: 3.

3603 OPPLAND, RINGEBU, Vekkom, Vile, [NP 61 22, 1818 I11], alt.: 350 m, 1948, Ahlner S. (Krog 1970: 13).

3581 OPPLAND, SEL, Otta, NP 28 49, 1971.07.05 Hovda J., Krog H. & @sthagen H. 733 (O).

3593 OPPLAND, SEL, Kleivbroen near Tyvspranget, [NP 23 39-40, 1718 III], alt.: 320 m, 1949, Ahlner S.
(Krog 1970: 13).

3594 OPPLAND, SEL, Solgjem, [NP 29-30,46, 1718 III], alt.: 420 m, 1949, Ahiner S. (Krog 1970: 13).

3600 OPPLAND, SOR-FRON, Rudland, [NP 52-53,24-25, 1818 III], 1937, Ahlner S. (Krog 1970: 13).

3601 OPPLAND, SOR-FRON, W of Forr, [NP 53-54,24, 1818 III], 1949, Ahlner S. (Krog 1970: 13).

3602 OPPLAND, S@R-FRON, Oden, [NP 49 25, 1718 1I], 1937, Ahlner S. (Krog 1970: 13).

3583 OPPLAND, VANG, Grindaheim, near the church, MN 77 77, alt.: 470 m, 1980.07.08 Krog H. & Osthagen
H. 4423 (0).

3584 OPPLAND, VESTRE SLIDRE, Slidrefjorden, NN 01 69, 1617 II, Schei A.J. & Swensen K. (0).

3605 OPPLAND, VESTRE SLIDRE, Lomen, Kvale, [MN 97 76, 1617 1], 1937, Ahlner S. (Krog 1970: 14).

3586 OPPLAND, VAGA near the farm Lye, NP 03 59, alt.: 400 m, 1980.07.06 Timdal E. 1728 (0).

3607 OPPLAND, VAGA Fellese, [NP 02 59, 1618 1], alt.: 400 m, 1948, Ahlner S. (Krog 1970: 14).

3609 OPPLAND, VAGA Nedre Sjodalsvatn, [MP 95-97,23-25, 1618 II], alt.: 940 m, 1952, Ahiner S. (Krog
1970: 14).

COPOd POEOOS 64¢ 0 X ¢ o o
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3587 OPPLAND, @YER, along river Ligen SE of Langberga, NN 71 94, 1817 1V, alt.: 180 m, 1994.01.30
Haugan R. H3688 (O) - Inv.: RH, 1994.01.30: 2.

3589 SOGN OG FJORDANE, AURLAND, Aurlandsvangen, kirkegarden, MN 01 54, 1970.08.27 Osthagen H.
(0).

3592 SOGN OG FJORDANE, AURLAND, Flamsdalen mellom Flam stasjon og Flam kirke, [LN 97-98,46—48,
1416 1V], alt.: 1-50 m, 1975.06.14 Osthagen H. 3236 (O).

3690 SOGN OG FJORDANE, AURLAND, Vassbygdi, [MN 09-10,49-50, 1416 V], 1970.02.19 @vstedal D.O.
(BG).

3590 SOGN OG FJORDANE, LERDAL, Lerdalsgyra, near the quay, MN 17 75, 1971.06.27 Hovda J., Krog.
H. & @sthagen H. 400 (O). -

3591 SOGN OG FJORDANE, LERDAL, Borgund, Seltundsen, ved gammel vei, [MN 32 69, 1517 I1I], 1978.08
Krog H. (O).

> 4 4 4 < *

Punctelia subrudecta (Nyl.) Krog

IUCN categories. Norway: R, Sweden: EX, Finland: —, EU: +.
Fennoscandian responsibility species.

Norwegian distribution (Fig. 46). The species is known from 11 localities in the
coastal lowlands of southwestern Norway. The sites are in the nemoral, boreonemoral and
southern boreal regions, and in the lowland belt of the coastal section. Altitude: From about
sea-level to 25 m. Counties: VA, Ro, Ho.

World distribution. The species is widely distributed in temperate and tropical regions.
According to Hale (1965), it is common all over Europe south of Scandinavia. In the British
Isles the species is widespread (Purvis & James 1992¢).

In Fennoscandia the species is known from Norway and from southeastern Sweden
where it today is regarded as extinct (Santesson 1993).

Ecology. Results. The species has been collected on trunks of Acer pseudoplatanus (5),
Quercus sp. (2), Alnus glutinosa, Corylus avellana, Fagus sylvatica, and Fraxinus excelsior
(all 1). One specimen was found in an oak canopy. The habitats were solitary trees in old
gardens and open, often grazed woodlands in agricultural landscapes.

Discussion. Punctelia subrudecta grows on the trunk of broad-leaved trees, especially
Acer pseudoplatanus, in nutrient-enriched, rather open and well-lit situations. In the British
Isles the species may also grow among mosses on siliceous rocks (Purvis & James 1992c¢).

Threats. Results. Recorded threats include building on the site (3406), wood cutting
(321, 1361), spreading of liquid manure (322, 1480), air pollution, public pressure, and the
abrasion of tree trunks by horses (2414).

Discussion. The species is extinct in Sweden because of land development at its single
site (Aronsson et al. 1995).

Status in Norway. Five of the old localities were investigated. The species was not
found in any old sites, regarded as extinct in two sites, and of uncertain status in three sites.
Three new localities were discovered, one with high abundance (323). There are no protected
localities.

Recommendations. In site 323, a management plan should be made that includes
considerations for recruitment of new trees.

Localities.
O 1480 HORDALAND, AUSTRHEIM, Aras, [KN 78 45, 1116 V], 1971.10.19 @vstedal D.O. (BG) - Inv.: DO@
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Fig. 46. Punctelia subrudecta. Distribution in Norway.
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& TT, 1994.04.26: 0.
A 1361/ ROGALAND, EIGERSUND, mellom Hornnesvannet og @greivannet, LK 284 863, 1980.09.19 Gauslaa Y.
(NLH) - Inv.: JIJ, 1993.10.03: —-.

* 323 ROGALAND, HAUGESUND, Fagerheim, KL 88 96, 1113 I, alt.: 20 m, 1990.09.01 Tensberg T. 13461-
13462 (BG, O, TRH) - Inv.: TT, 1990.08.31: 4.

¥ 327 ROGALAND, HIELMELAND, Ardal, LL 38 61, 1213 II, 1970.08.20 @sthagen H. (O).

A 325 ROGALAND, HA, lite elvesskk NW for Varhaug, LL 03 03, 1977.06 Jelle O. (O) — Inv.: JIJ, 1993.10.24:

A 324 ROGALAND, SANDNES, NV for Vatneleiren, LL 14 29, 1977.06 Jolle O. (O).

* 3406 ROGALAND, STAVANGER, Forusstranden, LL 128 329, 1212 IV, alt.: 4-5 m, 1993.07.09 Johnsen J.I.
(BG) - Inv.: JIJ, 1993.07.09: 1.

A 3698 ROGALAND, TYSVZAR, Tveit Landbruksskole, LL 17 83, 1980.06.17 Holtan-Hartwig J. & Timdal E.
1537 (O).

A 321 VEST-AGDER, FARSUND, Ellestranda, (LK 632-634,507-512, 1311 II), 1977.05 Jelle O. (O) — Inv.: RH
& OP, 1993.05.29: —.

O 322 VEST-AGDER, FARSUND, Lista, Elkem N@, (LK 690-691,396-397, 1311 II), {alt.: 10 m], 1971.08.23

Krog H. (O) ~ Inv.: RH & OP, 1993.05.29: 0.
% 2414 VEST-AGDER, FARSUND, the farm Huseby, (LK 680-681,393, 1311 II), alt.: 25 m, 1993.05.30 Haugan
R. & Pedersen O. H2931 (O) — Inv.: RH & OP, 1993.05.29: 1.

Ramalina canariensis Lettau

IUCN categories. Norway: I, Sweden: -, Finland: —, EU: +.
Fennoscandian responsibility species.

Norwegian distribution. The species is known from one locality in the boreonemoral
region. Altitude: Below 100 m. County. Ro.

World distribution. Ramalina canariensis (see notes) is known from the Canary
Islands, southern Europe, western Europe as far north as Norway (Purvis & James 1992d), and
the Himalayas (D.D. Awasthi 1988). In the British Isles it is widespread and locally abundant
(Seaward & Hitch 1982).

The Fennoscandian distribution is not well known, as its taxonomy is not clear (see
Notes). When broadly circumscribed, it is known from southern Sweden, Denmark, and
Norway (Jelle 1977, Krog & James 1977). It is endangered in Denmark (Alstrup & Sechting
1989).

Ecology. Results. The single Norwegian collection dates from 1976 and was made from
a trunk of a dead Acer pseudoplatanus in a small, mixed stand of 4. pseudoplatanus and
Ulmus glabra (Jelle 1977). Other species on the same trunk included Evernia prunastri,
Flavoparmelia caperata, Hypogymnia physodes, H. tubulosa, Melanelia elegantula, Parmelia
omphalodes, Parmotrema chinense, Physcia spp., Physconia spp., Platismatia glauca,
Pseudevernia furfuracea, Punctelia subrudecta, Ramalina farinacea, and Xanthoria parietina
(Jelle 1977).

Discussion. Ramalina canariensis occurs mainly in well-lit habitats on isolated broad-
leaved deciduous trees (Krog & James 1977). In Britain it is very common both on rock and
trees near the coast. The species prefers sunnier and drier habitats than most other
representatives of the genus (Seaward & Hitch 1982); the related R. obtusata occurs in moist,
old-growth spruce forests.

Threats. Results. None.
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Discussion. The species was found on one dead trunk (Jolle 1977). Random extinction
is a general threat to so small populations. In Britain and Denmark the species is considered
to be extremely sensitive to air pollution (SO, and inorganic fertilizers; Seaward & Hitch
1982, Alstrup & Sechting 1989).

Status in Norway. The exact site was not located during the investigation. The trunk
from which the collection was made, was dead at the time of collecting (1976). The locality
is not protected.

Recommendations. Search for the species in new locations is recommended.

Notes. According to the label of the herbarium packet and Jelle (1977), the UTM grid
reference is LL 03 03; the label also indicates the locality as *Nesheim ved Naerbg’. There are
three neighbouring farms named Nesheim at LL 02—03 08, but none at LL 03 03 (according
to the M711 map).

The taxon here referred to as R. canariensis has previously often been named R. baltica
(Krog & James 1977, Jolle 1977, Santesson 1993, Krog et al. 1994). Krog & James (1977)
included two chemical strains under the name R. baltica. The strain with divaricatic acid, to
which the Norwegian specimen belongs, is concentrated in western Europe, the strain with
substances of the evernic acid complex mainly occurs in eastern Europe. In southern Sweden
both strains occur. Recently, Purvis & James (1992d) assigned the Norwegian specimen to R.
canariensis. We follow their concept here. However, like Purvis & James (1992d), we stress
that the taxonomy of the R. baltica/R. canariensis complex in Scandinavia needs further study.
If the two species are considered conspecific, the name R. canariensis has priority over R.
baltica.

Ramalina canariensis s. lat. has frequently been mistaken for R. obtusata (see discussion
of R. baltica in Krog & James 1977). Ingelog et al. (1993) refer all Swedish specimens of the
R. baltica/R. canariensis complex to R. obtusata, but Aronsson et al. (1995) distinguish
between R. baltica and R. obtusata.

Localities.
A 368 ROGALAND, HA, Nesheim ved Naerbe, LL 03 03, 1212 III, 1977.06.28 Jelle O. 29-1 (BG, O).

Ramalina dilacerata (Hoffm.) Hoffm.

IUCN categories. Norway: V, Sweden: +, Finland: +, EU: +.

Norwegian distribution (Fig. 47). The species is known from 10 localities in
Gudbrandsdalen, Ser-Trendelag, Troms, and Finnmark. All localities are in the middle boreal
region, except for the locality in Finnmark which is situated in the northern boreal region.
Altitude: From about sea-level to 490 m. Counties: Op, ST, Tr, Fi.

World distribution. Ramalina dilacerata is a circumboreal species, occurring in North
America, Asia, and Europe (Ahti 1964, Krog 1968, Yoshimura 1974, Ahti 1977a, Krog &
James 1977). The European distribution includes Fennoscandia, the central European
mountains, and Russia (Ahlner 1948, Krog & James 1977).

The main Fennoscandian occurrences are in the eastern parts of Sweden, particularly
along the Gulf of Bothnia, and in Finland where it is more widespread (Ahlner 1948, Krog
& James 1977).

Ecology. Results. Indicated substrates (recorded at 9 localities) were Picea abies (4),
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Fig. 47. Ramalina dilacerata. Distribution in Norway.
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Salix sp. (3), Sorbus aucuparia (3), Alnus incana (2), Salix caprea (2), Populus tremula (1),
Prunus padus (1), and worked timber on an old bridge (1). Habitat (recorded at 8 localities)
were Alnus forest (3), spruce forest (2), pine forest (1), birch forest (1), and mixed deciduous
forest (1). The species grew near lakes or rivers in all localities, and at least four of the
localities are in narrow canyons. Among associated lichens in the locality with highest
abundance of R. dilacerata (38) were Evernia divaricata, Ramalina obtusata, and R. sinensis.

Discussion. Ramalina dilacerata has similar substrate preferences in other parts of the
world, being reported from deciduous trees, mainly Alnus incana, Populus tremula and Betula,
as well as from twigs of conifers, mainly Picea spp., and occasionally lignum (Ahlner 1948,
Ahti 1964, Barkman 1958a, Krog & James 1977, Bird et al. 1980, Gowan & Brodo 1988,
Goward & Ahti 1992). On Picea abies the species often grows on the lowermost, dead twigs
Ahlner (1948).

The most frequent habitat in Norway is boreal, moist Alnus incana forests bordering
rivers, usually in canyons. The species requires well-lit sites (Goward & Ahti 1992) near
running water (Ahlner 1948, Bird et al. 1980, Gowan & Brodo 1988, Karstrom 1992b). Most
localities seem to be fire-free refugia, and the species may be an indicator of long canopy
continuity according to Karstrom (1992a), and Bredesen et al. (1993). Rare lichens like
Chaenothecopsis viridialba, Cyphelium karelicum, Hypogymnia bitteri, Ramalina thrausta, and
Sclerophora coniophaea are often recorded at its localities in northern Sweden (Karstrém
1992b). Along the shores of the Gulf of Bothnia, Ramalina dilacerata is characteristically
associated with R. roesleri and Evernia mesomorpha (Résinen 1927, Ahlner 1948). In Troms
(2381), the species occurred together with several species which are rare in northern Norway,
e.g. Evernia prunastri and Usnea filipendula (Elvebakk 1993).

Threats. Results. Recorded threats are logging (3), hydroelectric power development (3),
construction (2), pollution (1), and cultivation (1).

Discussion. The populations are small in most localities. The largest population is
situated within Liadalen forest reserve (38); here the species is relatively common along the
river Vinstra. Elsewhere it only grows on one to five trees per locality. Logging appears to
be the main threat. Since R. dilacerata grows close to running water, hydroelectric power
development is a possible threat.

Status in Norway. Six old localities were visited during the project. The species was
found at 3 sites, apparently extinct from 2, and of uncertain status in 1. Three new localities
were discovered. Three localities are situated within protected areas (36, 37, 38).

Recommendations. The largest known populations of the species are already protected
(36, 38). The rivers running through these areas are regulated, however, and it is important
that a minimum discharge flow is maintained (also see recommendations for Ramalina
obtusata). At least one of the unprotected localities should be protected as a forest reserve
(1150). This locality contains several rare lichens, e.g. Cetrelia olivetorum, Heterodermia
speciosa, Menegazzia terebrata, and Physconia detersa.

Localities.

A 37 FINNMARK, SOR-VARANGER, @devann i @vre Pasvik nasjonalpark, [NS 77-80,61—64, 2333 III], [alt.:
90—-100 m], 1976.08.10 Ryvarden L. 13638 (O).

[ 38 OPPLAND, NORD-FRON, Vinstra, S for Kongsli, NP 368 277, 1718 II, alt.: 300 m, 1992.07.01 Gaarder
G. 747 (O) — Inv.: GG & RH, 1992.07.01: 4.

O 1149 OPPLAND, NORD-FRON, Vinstra, Lofossen, (NP 378 284, 1817 II), (alt.: 260 m), 1937.05.23 Ahlner S.
(S) = Inv.: GG & RH, 1993.06.08: 0.

® 36 OPPLAND, RINGEBU, Stulsbroen, [NP 62 25, 1818 III], [alt.: 310-400 m], 1908.07 Lynge B. (O) — Inv.:
GG & RH, 1992.01.01: 1.

* 39 OPPLAND, RINGEBU, Serda ved Halvfaret, NP 647 255, 1818 III, alt.: 490 m, 1992.06.27 Gaarder G.
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732a (O) - Inv.: GG, 1992.06.27: 1.

V628 OPPLAND, SEL, Heidal, nira Heidals kyrka, (NP 176 458, 1718 1V), 1937.05.26 Ahlner S. (S, UPS) -
Inv.: GG & RH, 1993.06.09: —.

® /150 OPPLAND, VAGA, Lalm, mellan byn och N Kleivi, (NP 145 535, 1718 1V), 1937.06.10 Ahlner S. (S) —
Inv.: GG & RH, 1993.06.12: 1.

* 2448 SOR-TRONDELAG, MIDTRE GAULDAL, Budal, gstskraning like ovenfor Bua bru, NQ 74 83, 1620 1V,
alt.: 200~-240 m, 1993.07.08 Holien H. 5756 (TRH) — Inv.: HH, 1993.07.08: 1.

* 3499 SOR-TRONDELAG, OPPDAL, Driva ved @mberget, (NQ 158 389, 1520 III), [alt.: 320 m], 1993.11.20
Gaarder G. 1187 (TRH) — Inv.: GG, 1993.11.20: 1.

O 2381 TROMS, STORFJORD, c. 1 km SV for Hatteng, (DB 577 842), alt.. 40 m, 1984.05.18 Elvebakk A.
(TROM) - Inv.: AE, 1993.11.18: 0.

Ramalina elegans (Bagl. & Carestia) Jatta

IUCN categories. Norway: I, Sweden: +, Finland: I, EU: E.

Norwegian distribution. Ramalina elegans is known from a single locality in the
boreonemoral region. Altitude: Below 20 m. County: V{.

World distribution. The species is rare in Europe (Poelt 1969). It has, according to
Skytén (1993), been reported from Italy, the Alps, the Carpathians, Balkan, Spain, Estonia,
Latvia, Finland, Sweden, and Norway. The species is southeastern in Sweden, distributed from
Smaland to Halsingland (Skytén 1993).

Ecology. Results. There are no ecological data on the label of the Norwegian specimen.
The locality, an island, was visited, but the lichen was not found. The site was, however, rich
in R. fastigiata and R. calicaris.

Discussion. Ramalina elegans seems to have a wide ecological amplitude. Most
Scandinavian specimens are found on old, deciduous trees in graveyards or manors (Skytén
1993), while central and southern European specimens are from humid mountain forests (Poelt
1969). Recorded substrates in Sweden and Finland are Acer platanoides, Fraxinus excelsior,
Malus sp., Quercus robur, Picea abies, Populus tremula, Salix caprea, Sorbus aucuparia, Tilia
sp. and Ulmus sp. (Skytén 1993).

Threats. Results. Forestry was recorded as a possible threat (1).

Discussion. The locality data are unfortunately inexact. Picea abies is planted over parts
of the island, and forestry hence represents a threat, although it is not known if plantations are
made at the collecting site. Like most Ramalina species, R. elegans may be highly sensitive
to air pollution. In Britain, Ramalina spp. are only found in areas with less than 30 pg SO,/m’
(Hawksworth & Rose 1970).

Status in Norway. The species was not relocated at its single known locality in Norway,
but its status is still regarded as uncertain. Several Ramalina specimens were collected on the
island and tested by TLC, but all represented R. fastigiata. Ramalina elegans has not been
collected in Norway since 1919. It was reported as new to Norway by Skytén (1993). Since
the species is likely to inhabit the upper canopy (like other Ramalina species), and since it has
frequently been confused with Ramalina fastigiata, it may have been overlooked. The site is
not protected.

Recommendations. A new search for the species at its old locality should be made.

Localities.

V 2372 VESTFOLD, LARVIK, Malmeen, [NL 62-63,41-42, 1813 1II], falt.: 520 m], 1919.07.14 Lynge B. (O)
— Inv.: RH, 1993.06.19: —.
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Ramalina obtusata (Amold) Bitter

IUCN categories. Norway: E, Sweden: V, Finland: V+, EU: E.

Norwegian distribution (Fig. 48). The species has an eastern distribution, and is known
from 8 localities in Gudbrandsdalen and Trondelag. It is restricted to the middle boreal region.
Altitude: 220—420 m. Counties: Op, ST, NT.

World distribution. Ramalina obtusata occurs in the boreal regions of Europe and
North America (Ahlner 1948, Ahti 1964, Krog 1968, Krog & James 1977, Thomson 1984).
In Europe, the species is known from eastern Fennoscandia and the central European
mountains (Poelt 1969, Krog & James 1977, Wirth 1987, Nimis 1993).

The species is widespread but scattered in Finland, most common in the eastern parts.
In Sweden, it has a similar range as Ramalina dilacerata, but is much rarer (Krog & James
1977).

Ecology. Results. Indicated substrates are Picea abies (8), Alnus incana (1), Salix caprea
(1), and Sorbus aucuparia (1). The main habitat was spruce forests (8); other recorded habitats
were pine forest (1) and Alnus incana forest (1). All localities were situated near brooks,
rivers, or lakes; 4 localities were situated in ravines or canyons.

Discussion. The species is sometimes regarded as conspecific with R. baltica (see note).
Ramalina obtusata s. str. grows on twigs of conifers, mainly Picea, occasionally on deciduous
trees, and rarely on rock (Thomson 1984, Santesson 1993).

I northern Fennoscandia, the species exclusively grows in spruce forests (Ridsdnen 1927,
Ahlner 1948), often near waterfalls (Aronsson et al. 1995). In central Europe, it occurs in
humid montane forests (Wirth 1987, Nimis 1993). In North America, it often grows close to
running water and lakes (Ahti 1964, Goward & Ahti 1992), frequently in localities with ample
light (Goward & Ahti 1992).

Ramalina obtusata is a possible indicator of long canopy continuity in Norway
(Bredesen et al. 1993). The Norwegian localities may all be fire-free refugia.

Threats. Results. The main threats recorded in the extant localities are forestry (/155),
development of hydroelectric power (40, /152), and local pollution from a mill (/152).

Discussion. Collecting may have exterminated the species in two localities (1151, 1154)
where Ahlner (1948) recorded single specimens. It has been repeatedly searched for in locality
1151 for 45 years, but in vain.

Ramalina obtusata is regarded as a vulnerable species in Switzerland and endangered
in Austria and the EU (Clerc et al. 1992). The main threat in central Europe is commercial
exploitation of natural forests, air pollution may also constitute a threat (Wirth 1976, Serusiaux
1989). In Sweden, it is regarded as vulnerable, threatened by hydroelectric development and
forestry (Aronsson 1995). In Finland, it has declined strongly (Rassi & Viisidnen 1987).

Status in Norway. All the seven old Norwegian localities were investigated, and the
species was found in two (1152, 1155). In one locality (/154), the status was assumed to be
uncertain, and the species is apparently extinct from 4 localities (35, 1151, 1153, 1156). One
new locality was discovered (40). One extant (40) and one extinct (/151) locality are situated
within nature reserves.

In one locality (20), the population was vigorous, with specimens occurring on c. 20
trees. This locality was very rich in rare species, e.g. Calicium lenticulare, Chaenothecopsis
viridialba, Cybebe gracilenta, Evernia divaricata, Heterodermia speciosa, Menegazzia
terebrata, Schismatomma pericleum, Sclerophora coniophaea, Ramalina dilacerata, R. sinen-
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Fig. 48. Ramalina obtusata. Distribution in Norway.
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sis, and R. thrausta. The rare fern Cystopteris sudetica also occurred here (A. Blytt 1898, R.Y.
Berg 1993).

Recommendations. Locality 40 (Liadalen forest reserve) may be influenced by
regulations of the river Vinstra. If so, a high minimum discharge water flow is most important
(see also R. dilacerata). A plan that puts strong restrictions on forestry is necessary to save
the remaining extant populations (7752, 1155). One locality is just outside Liadalen forest
reserve (1152), but the specimens were injured by local pollution from a mill. The species
should be searched for in other suitable places along the river Vinstra, and the reserve should
be extended to cover any new vital populations.

Note. Some authors regards R. obtusata as conspecific with R. baltica (Degelius 1942,
Ahlner 1948, Wade 1961, Ingelog et al. 1993; see Note under R. canariensis).

Localities.

O 35 NORD-TR@NDELAG, LIERNE, Serli, Stom seter, mellan végen och sjon Ulen, (VM 445-457,125-134,
1923 1I), alt.: 350-360 m, 1938.08.08 Ahlner S. (O, S) - Inv.: RH, 1993.08.06: 0.

1154 NORD-TRONDELAG, LIERNE, Nordii, Eidet, (VM 336-347,468-474, 1923 IV), alt.: 400-420 m,
1939.06.16 Ahlner S. (S) — Inv.: RH, 1993.08.06: -.

1155 NORD-TRONDELAG, LIERNE, Serli, Botn, (VM 346 301, 1923 IV), [alt.: 360-400 m], 1938.08.09
Ahlner S. (S) — Inv.: RH, 1993.08.06: 1.

1156 NORD-TRONDELAG, LIERNE, Serli, Julstrommen [Julestraumen], [VM 43 17-19, 1923 II], [alt.:
360-380 m], 1938.08.08 Ahlner S. (S) — Inv.: HH, 1990.06.13: 0.

40 OPPLAND, NORD-FRON, Vinstra S for Kongsli, NP 367 273, 1818 II, alt.: 300 m, 1992.07.01 Gaarder

G. 745 (0O) - Inv.: GG & RH, 1992.07.01: 3.

1152 OPPLAND, NORD-FRON, Vinstra, Kongsli, vid dlven, (NP 378 284, 1718 II), (alt.: 260 m), 1937.05.23
Ahlner S. (S) — Inv.: GG & RH, 1993.06.08: 2.

1151 OPPLAND, RINGEBU, Stulsbroen, [NP 62 25, 1818 III], [alt.: 310-400 m], 1937.05.20 Ahiner S. (S) -
Inv.: GG & RH, 1992.01.01: 0.

1153 S@OR-TRONDELAG, MIDTRE GAULDAL, Soknedal, Aspeggen, S om &lven, [NQ 61 83, 1520 1], [alt.:
220-260 m], 1938.09.04 Ahlner S. (S) - Inv.: HH, 1993.07.08: 0.

<
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Ramalina thrausta (Ach.) Nyl.

IUCN categories. Norway: V, Sweden: E, Finland: V+, EU: V in the Mediterranean area, E
elsewhere.

European responsibility species.

Norwegian distribution (Figs 49—51). The species has two centers of distribution, one
in the lowlands of southeastern Norway, particularly in the valley of Gudbrandsdal, and one
in the humid spruce forests of Trendelag and Nordland south of Saltfjellet. Scattered localities
occur in western Norway, the central mountains of southern Norway and in Finnmark. The
species is known from 193 localities. These are within the southern, middle, and northern
boreal regions, with a highest number in the middle boreal region; there are also some sites
in the alpine belt of the coastal section. Altitude: 20—1000 m. Counties: Ak, He, Op, Bu, Vf,
Te, Ho, SF, ST, NT, No, Fi.

World distribution. Ramalina thrausta has an incompletely circumboreal distribution,
ranging through parts of Europe, Asia, and North America (Ahlner 1948, Thomson 1984). It
is most frequent near the coasts and is not present in highly continental areas (Ahti 1977a).

The species is scattered in the coniferous forests of central, eastern, and northern Europe
(Ahlner 1948). In Fennoscandia it is widely distributed but nowhere common (Ahlner 1948,
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Fig. 49. Ramalina thrausta. Distribution in Norway.

Krog & James 1977).

Ecology. Results. Indicated substrates include Picea abies (133), shaded vertical and/or
overhanging lowland rocks (48), mossy rocks in the alpine region (3), Sorbus aucuparia (2),
decaying wood (1), Betula pubescens (1), and Juniperus communis (1). The habitat was
recorded in 154 localities. Most records were from shaded spruce forests (142, often in brook
ravines or close to rivers (85) or in east- to north-facing slopes or swampy forests (61)). More
rarely it was recorded in canyons with mixed Pinus/Picea-forests (7) or with birch forests (2),
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Fig. 50. Ramalina thrausta. Distribution in southeastern Norway.
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Fig. 51. Ramalina thrausta. Distribution in central Norway.
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and in alpine vegetation (3). In two localities it was growing in the spray zone of waterfalls.

In Trendelag noteworthy associates included Hypogymnia vittata, Lobaria pulmonaria,
L. scrobiculata, Platismatia norvegica, and Pseudocyphellaria crocata, and in southeastern
Norway Bryoria bicolor, B. nadvornikiana, Cetrelia olivetorum, Hypogymnia bitteri,
Menegazzia terebrata, and Usnea longissima.

Discussion. Ramalina thrausta mainly grows on the lowermost branches of Picea abies
in sheltered and humid forests, see also Ahlner (1948). It is considered as an indicator of long
canopy continuity (Karstrém 1992, Bredesen et al. 1993, Olsson 1993), and seems to be
mainly restricted to fire- and storm-free refugia. In Nord-Trendelag. it is the dominant
pendulous species in some humid spruce forests. The species is not restricted to forests (Krog
& James 1977) and ascends to the timberline in moist and sheltered habitats and even occurs
on coastal cliffs.

Threats. Results. Recorded threats are forestry (91), development, including road
construction (13), agricultural expansion (12), pollution (8), development of hydroelectric
power (5), and ditching (1).

Discussion. The species has declined dramatically the last decades, particularly in the
coastal spruce forests of central Norway, mainly due to modern forestry. Populations growing
on vertical rock walls in narrow canyons seem more able to survive. Epiphytic specimens were
collected at several sites in southeastern Norway by Ahlner in the 1940’s, but now considered
to be extinct from most. New observations in southeastern Norway are mainly of saxicolous
populations. The species is rare and/or threatened in Sweden (Aronsson et al. 1995), Finland
(Rassi et al. 1992), and the Alps (Tirk & Wittmann 1986, Serusiaux 1989, Clerc et al. 1992,
Nimis 1993).

Status in Norway. Seventy-four old localities were investigated. The species was still
present in 19, although often sparse, assumed to be extinct in 47 localities, while the status
was uncertain in 8. Forty-eight new localities have been discovered, mostly on vertical rocks
in southeastern Norway. Four localities (/7/31, 1996, 1998, 2617) are within protected areas.

Recommendations. Some of the largest populations occurring on spruce in Trendelag
(e.g., 1282, 2026/2028) should be protected. Forestry should be restrictively practised in extant
localities.

Localities.

1985 AKERSHUS, ULLENSAKER, s. loc. {c. PM 15-29,59-81, 1915 II}, Blytt M.N. (O).

1116 BUSKERUD, HOLE, Krokkleiva, (NM 735 576, 1815 III), 1928.06.19 Magnusson A.H. 11360 (UPS) —
Inv.: SR & ET, 1993.09.12: 1.

2715 BUSKERUD, KONGSBERG, Jonsknuten, [NM 28-30,14-16, 1714 III], 1841, (Ahiner 1948: 208).

2750 BUSKERUD, RINGERIKE, Storkastet, NM 463 979, 1715 I, [alt.: 400-450 m], 1993.11.02 Resok 9. &
Hapnes A. (O) — Inv.: AH & OR, 1993.11.02: 1.

2401 FINNMARK, KAUTOKEINO, Vir'dneguoi’ka S, Vir’dnemuot’ki SV, FC 062 196, 1934 1lI, alt.: 270 m,
1983.08.14 Elvebakk A. 83-691 (TROM).

1140 FINNMARK, NESSEBY, Varanger, Mortensnes, [NT 75 81, 2335 II], 1857.07.08 Fries T.M. (UPS).

2770 FINNMARK, SOR-VARANGER, @vre Pasvik Nasjonalpark, Ravdagoro, [NS 81-82,65-66], 1985.08
Sechting U. 4886 (Alstrup & Sechting 1986).

1110 HEDMARK, EIDSKOG, Matrand, [UG 39 58, 2015 H], [alt.: 160-240 m], 1937.05.11 Ahlner S. (S, UPS).

1231 HEDMARK, ELVERUM, Kverndalen, [PN 47 44, 2016 IV], [alt.: 165-180 m], 1937.05.13 Ahlner S. (S)
— Inv.: RH, 1994.04.02: 0.

1986 HEDMARK, RENDALEN, ved Mistra, sorsida av elva, {[PP 188 442, 1918 II], [alt.: 350 m], 1974.07.14
Heogholen E. (O).

1988 HEDMARK, RENDALEN, Renda ved Mistra, (PP 256-257,472, 1918 II), 1974.07.29 Elven R. (O) - Inv.:
RH, 1993.08.15: 3.

1111 HEDMARK, RINGSAKER, Veldre, 1-2 km W om stationen, [PN 00-01,53, 1916 1V}, [alt.: 130-200 m],

O @ 4 OC4d ¢4 p o o+
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1937.05.14 Ahlner S. (S, UPS) - Inv.: RH, 1993.05.25: 0.

HEDMARK, STOR-ELVDAL, ved Sekkunda nedenfor kraftstasjonen, (PP 123—130,057-058, 1917 I), [alt.:
400 m], 1973.09.16 Hegholen E. (O) — Inv.: RH, 1993.08.19: -.

HEDMARK, TOLGA, Vingelen, Gjeldalen, the N slope of Mt Treeggen, NQ 92 24, 1619 I, alt.: 750 m,
1989.05.25 Haugan R., Often A. & Timdal E. H1814 (O).

HEDMARK, TYNSET, by river Stortela, near Tela sag, NQ 99 13, 1619 1, alt.: 540 m, 1989.05.24 Haugan
R., Often A, Timdal E. H1818 (O).

HEDMARK, VALER, Katen, [PN 54 32, 2016 I11], [alt.: 180 m], 1937.05.13 Ahlner S. (O, S) — Inv.: RH,
1994.04.02: 0.

HEDMARK, ASNES, Holtet, [UH 48 28, 2116 111], 1947.07.20 Ahlner S. (S) — Inv.: RH, 1994.04.02: 0.

HEDMARK, ASNES, Hof, Storberget, [UH 47 34, 2016 II], [alt.: 450-550 m], 1947.07.20 Ahlner S. (S).

HEDMARK, ASNES, mellan Sensteby och Nyen, [UH 45 29, 2016 II], [alt.: 180200 m], 1947.07.20
Ahlner S. (S) — Inv.: RH, 1994.04.02: ~-.

HORDALAND, EIDFJORD, Hadlingehaug, Hardangervidda, [MM 01 96, 1415 V], 1907.07.15 Havaas
J.J. (BG, DUKE).

HORDALAND, ULLENSVANG, N#sna pad Hardangervidden, [LM 98-99,75-77, 1415 11I], Alt.:1200 m,
1907.08.08 Havaas J.J. (BG, O).

HORDALAND, VOSS, Bjergo, (LN 64 22, 1316 III), 1937.06.29 Ahlner S. (S) — Inv.: TT: 0.

NORD-TRONDELAG, FLATANGER, Osterelva, Lislsteelva, NS 90 39, 1623 1, alt.: 60-80 m, 1981.08.05
Holien H. 852-81 (TRH) — Inv.: GG & HH, 1994.06.10: 1.

NORD-TRONDELAG, FOSNES, Foldereid, Salen, Graviken, (PS 22 79-80, 1724 1II), [alt.: 20—40 m],
1939.07.12 Ahlner S. (S) = Inv.: HH & TT, 1992.07.30: 0.

NORD-TRONDELAG, FOSNES, Salen, mellan Mo och Varvik, [PS 17 76, 1724 III}, [alt.: 20—40 m],
1938.08.22 Ahlner S. (S, TRH).

NORD-TRONDELAG, FOSNES, Salen, 6vanfor Storevandsvik, [PS 17-18,78, 1724 III], [alt.: 20—-40 m],
1938.07.11 Ahlner S. (S) - Inv.: GG, 1993.09.29: 0.

NORD-TRONDELAG, GRONG, Harran, Moa, [UM 79-80,62, 1824 111], [alt.: 80—-100 m], 1938.08.14
Ahlner S. (O, S, UPS) - Inv.: GG, 1993.07.29: —.

NORD-TRONDELAG, GRONG, Homo, ¢. 1 km SW om garderna, [UM 70 48, 1823 1V], [alt.: 60—-80 m],
1938.08.13 Ahlner S. (S) — Inv.: HH & TT, 1992.07.31: 0.

NORD-TRONDELAG, GRONG, E om Grong jarnvigstation, [UM 72 50, 1823 IV}, [alt.: 60—80 m)],
1939.06.18 Ahiner S. (S) — Inv.: HH, 1991.07.02: 0.

NORD-TRONDELAG, GRONG, 1 km S om Permoen, [UM 71-72,46, 1823 IV], [alt.: 80-100 m],
1938.08.11 Ahlner S. (S).

NORD-TRONDELAG, GRONG, mellan Veiemmoen og Bertrem, [UM 59 52, 1723 I], [alt.: 20-60 m],
1938.08.16 Ahlner S. (O, S).

NORD-TRONDELAG, GRONG, Nyneset, S om idlven, [UM 88-89,50, 1823 [V], [alt.: 160-200 m],
1937.08.24 Ahlner S. (S).

NORD-TRONDELAG, GRONG, Harran, Nes, [UM 81-82,63, 1824 III], [alt.: 100 m], 1939.06.20 Ahiner
S. (S).

NORD-TRANDELAG, GRONG, 600 m N of Hansmoen, W of the river Gartlandselva, UM 747 599, 1824
I, alt.: 75-100 m, 1991.08.01 Haugan R. & Timdal E. H2293 (O) - Inv.; RH & ET, 1991.08.01: 4.

NORD-TRONDELAG, GRONG, near river Gartlandselva c. 3 km N of Gartland, UM 743 619, 1824 III,
alt.: 100 m, 1991.08.04 Haugan R. & Timdal E. H2304 (O) — Inv.: RH & ET, 1991.08.04: 1.

NORD-TRONDELAG, GRONG, Sveingérdssetran, UM 73 63, 1824 III, alt.: 120—-140 m, 1980.08.21
Holien H. 679-80 (TRH).

NORD-TRONDELAG, GRONG, Abrahammyra, UM 73 62, 1824 III, alt.: 100 m, 1980.07.06 Holien H.
224-80 (TRH).

NORD-TRONDELAG, GRONG, Ekermyra, UM 70 47, 1823 IV, alt.: 80—100 m, 1980.08.21 Holien H.
667-80 (TRH) — Inv.: HH & TT, 1992.07.31: 0.

NORD-TRONDELAG, GRONG, Sanddeldalen, Tulusdalen, UM 92 50, 1823 I, alt.: 160-200 m,
1981.09.17 Holien H. 1062-81 (TRH).

NORD-TRONDELAG, GRONG, Harran, ravine N of the railway 400 m NE of Harran railway station, UM
802 633, 1824 III, alt.: 100 m, 1993.08.05 Haugan R. (O) — Inv.: RH, 1993.08.05: 1.

NORD-TRONDELAG, GRONG, Rosset, UM 77 56, alt.: 140 m, 1993.07.30 Haugan R. & Timdal E. 7594
(O) — Inv.: RH & ET, 1993.07.30: 1.
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NORD-TRONDELAG, GRONG, Fiskemfoss, UM 783-784,593-598, 1824 III, alt.: 80 m, 1993.07.31
Gaarder G. 1027/1038 (Gaarder inv.) — Inv.: GG, 1993.07.31: 3.

NORD-TRONDELAG, GRONG, Kvernbekken, UM 828 631, 1824 III, alt.: 120 m, 1993.07.29 Gaarder
G. 1012 (Gaarder inv.) — Inv.: GG, 1993.07.29: 1.

NORD-TRONDELAG, GRONG, Ser for Aunet, UM 847 668, 1824 III, alt.: 120 m, 1993.07.29 Gaarder
G. 1010 (Gaarder inv.) — Inv.: GG, 1993.07.29: 1.

NORD-TR@NDELAG, GRONG, Nygérd, [UM 71 53, 1823 IV], [alt.: 40—80 m], 1938.08.12 Ahlner S.
(Ahlner 1948: 209).

NORD-TRONDELAG, HOYLANDET, c. 1 km N om Romstad, [UM 72 72, 1824 III], [alt.: 60—80 m],
1938.08.17 Ahlner S. (S, UPS) - Inv.: GG, 1993.07.30: 0.

NORD-TRONDELAG, HOYLANDET, Foldereid, Lona, vid Hellingden, [UM 77 94, 1824 [V}, [alt.: 20—60
m], 1938.08.18 Ahlner S. (S) — Inv.: GG, 1993.07.31: 0.

NORD-TR@NDELAG, HOYLANDET, Foldereid, S om Kongsmo, N om Miskdens utfiode, [UM 75 91,
1824 1V], alt.: 70 m, 1954.09.14 Ahlner S. (S) — Inv.: GG, 1993.07.31: 0.

NORD-TRONDELAG, HOYLANDET, Bjerlien, c. 1,5 km N om garderna, [UM 72-73,85, 1824 1V],
1938.08.18 Ahlner S. (S) — Inv.: GG, 1993.07.31: 0.

NORD-TRONDELAG, HOYLANDET, Merkved, [UM 69 67, 1824 III], [alt.: 20 m], 1938.08.17 Ahlner
S. (S) = Inv.: GG, 1993.07.30: 0.

NORD-TRONDELAG, HOYLANDET, Grotaden, UM 722 757, 1824 111, alt.: 90 m, 1993.07.31 Gaarder
G. (Gaarder inv.) — Inv.: GG, 1993.07.31: 1.

NORD-TRONDELAG, HOYLANDET, Oyangen ved Litleenget, UM 614 621, 1724 II, alt.: 40 m,
1993.09.30 Gaarder G. 1059 (Gaarder inv.) — Inv.: GG, 1993.09.30: 1.

NORD-TRONDELAG, HOYLANDET, Norddal, [UM 75 90, 1824 IV], [alt.: 60—100 m], 1938, Ahlner S.
(Ahlner 1948: 209).

NORD-TRONDELAG, LEVANGER, Asen, S-andan av Nesvann, [PR 02 58, 1622 II], [alt.: 60—100 m],
1938.08.30 Ahlner S. (S) — Inv.: HH, 1993.10.06: 0.

NORD-TRONDELAG, NAMDALSEID, trakten av Mork, (PS 09-10,18, 1723 III), alt.: 80—-120 m,
1939.07.16 Ahlner S. (O, S, UPS) — Inv.: HH, 1993.10.06: 0.

NORD-TRONDELAG, NAMDALSEID, Holien, (PS 07-08,23~24, 1723 III), [alt.: 20—-40 m], 1960.07.14
Rui H. (O) — Inv.: HH, 1993.10.06: 0.

NORD-TRONDELAG, NAMDALSEID, Aunefossen, [PS 043 416, 1623 I], [alt.: 20 m], 1967.07.20 Dahl
E. (O) — Inv.: HH, 1993.10.08: 0.

NORD-TRONDELAG, NAMDALSEID, N Hallaberget, PS 096 225, 1723 III, alt.: 80 m, 1979.09.08
Holien H. 79-55 (TRH) — Inv.: HH, 1993.10.08: 4.

NORD-TRONDELAG, NAMDALSEID, Begset, Skaufossen, (PS 057 219, 1623 II), alt.: 40-80 m,
1980.09.21 Holien H. 898-80 (TRH) — Inv.: HH, 1993.10.08: 0.

NORD-TRONDELAG, NAMDALSEID, Kolstad, Trettengbekken, (PS 062 192, 1623 II), alt.: 60—80 m,
1980.07.04 Holien H. 149-80 (TRH) - Inv.: HH, 1993.10.08: 3.

NORD-TRONDELAG, NAMDALSEID, N Kolstad, (PS 07 20, 1623 II), alt.: 80 m, 1979.10.07 Holien H.
79-198 (TRH) - Inv.: HH, 1993.10.08: 2.

NORD-TRONDELAG, NAMDALSEID, Bogset nord for Skaufossen, (PS 058 223, 1623 II), alt.: 40-60
m, 1981.07.18 Holien H. 404-81 (TRH) — Inv.: HH, 1993.10.08: 1.

NORD-TRONDELAG, NAMDALSEID, Austerelva, Trebostad, (PS 12-13,26, 1723 III), alt.: 80 m,
1980.08.04 Holien H. 492-80 (TRH) — Inv.: HH, 1993.10.08: 0.

NORD-TRONDELAG, NAMDALSEID, Trettengbekken, v Strandaberga, PS 06 17, 1623 II, alt.: 120—-140
m, 1981.07.22 Holien H. 519-81 (TRH) — Inv.: HH, 1993.10.08: 0.

NORD-TRONDELAG, NAMDALSEID, mellom Strandaberga og Storhaugen, PS 07 17, 1623 II, alt.:
80-120 m, 1981.07.22 Holien H. 480-81 (TRH) — Inv.: HH, 1993.10.08: 0.

NORD-TRONDELAG, NAMDALSEID, Gurihaugen, Bjerndalen, PS 05 30, 1623 I, alt.: 100-120 m,
1981.07.28 Holien H. 608-81 (TRH) — Inv.: HH, 1993.10.06: 0.

NORD-TRONDELAG, NAMDALSEID, by river Mglnda, PS 05 30, 1623 I, alt.: 60—120 m, 1994.06.09
Gaarder G., Holien H. & Tensberg T (Gaarder, Holien & Tensberg inv.) — Inv.: GG, HH & TT,
1994.06.09: 1.

NORD-TRONDELAG, NAMSOS, Klinga, Dolelvens dalging, [PS 18 44, 1723 IV], [alt.: 40—60 m],
1939.07.15 Ahlner S. (S, UPS) — Inv.: HH, 1993.10.06: 3.

NORD-TRONDELAG, NAMSOS, Klinga, Fjaerbotn, [PS 13-14,40, 1723 1V], [alt.: 20~40 m], 1934.06.21
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Ahlner S. (O, S, UPS).

NORD-TRONDELAG, NAMSOS, Klinga, Prestviken, [PS 19 48, 1723 [V], [alt.: 20—-40 m], 1938.08.23
Ahlner S. (S) — Inv.: HH, 1993.10.06: 0.

NORD-TRONDELAG, NAMSOS, Klinga, W om Sevik elv, [PS 20 47, 1723 1V], [alt.: 20—-40 m],
1938.08.23 Ahlner S. (S, TRH) — Inv.: HH, 1993.10.06: 3.

NORD-TRONDELAG, NAMSOS, Klinga, Spillum, NE om gérderna, [PS 21 49, 1723 IV], [alt.: 20—40 m],
1938.08.23 Ahlner S. (S).

NORD-TRONDELAG, NAMSOS, Vemundsvik, Havik, [PS 20 54, 1723 V], [alt.: 40—60 m], 1939.07.15
Ahlner S. (S).

NORD-TRONDELAG, NAMSOS, Vemundsvik, W om Albergfjeld, [PS 23-24,53, 1723 IV], [alt.: 20~60
m], 1939.07.14 Ahlner S. (S).

NORD-TRONDELAG, NAMSOS, ser for Sztermarka, PS 19 56, 1724 111, alt.: 60 m, 1981.05.14 Holien
H. 226-81 (TRH) - Inv.: HH, 1993.10.06: 0.

NORD-TRONDELAG, NAMSOS, Leiridalen, (PS 23 58-59, 1724 1II), alt.: 40—60 m, 1981.07.29 Holien
H. 684-81 (TRH) — Inv.: HH, 1993.10.06: 0.

NORD-TRONDELAG, NAMSOS, E of Vemundvik, Batskardet, PS 24-25,56, 1724 III, alt.: 80—100 m,
1991.07.02 Holien H. 4447 (TRH).

NORD-TRONDELAG, NAMSOS, Reyklidalen, PS 262 697, 1724 III, alt.: 60 m, 1993.07.31 Gaarder G.
1021 (Gaarder inv.) - Inv.: GG, 1993.07.31: 1.

NORD-TRONDELAG, NEARQGY, Foldereid, c. 1 km W om kyrkan, (UN 658 083, 1724 I), (alt.: 20 m),
1938.08.20 Ahlner S. (S, UPS) — Inv.: GG, 1993.09.30: 1.

NORD-TRONDELAG, NAERQY, Foldereid, E om Arfor, [PT 40-41,06, 1724 I}, [alt: 20-60 m],
1938.08.20 Ahlner S. (S) — Inv.: GG, 1993.09.30: 0.

NORD-TRONDELAG, NER@Y, Kolvereid, Salsbruket, mellan Liavand och &versta kraftstationen, [PS 40
94, 1724 1], [alt.: 60—100 m], 1939.07.08 Ahlner S. (S) - Inv.: GG, 1993.09.29: 0.

NORD-TRONDELAG, NERDY, Kolvereid, Salsbruket, 5 km opp for Liaelven, [PS 38-39,92, 1724 I],
[alt.: 40—-80 m], 1939.07.08 Ahlner S. (S) - Inv.: GG, 1993.09.29: 0.

NORD-TRONDELAG, NER@Y, Kolvereid, Sundnes, [PS 37 91, 1724 1], 1939.07.08 Ahlner S. (S).

NORD-TRONDELAG, NARQY, Kolvereid, SE om Samhillet, [PS 34-36,89, 1724 1], 1939.07.10 Ahlner
S. (S) — Inv.: GG, 1993.09.29: —-.

NORD-TRONDELAG, NERGDY, bekkedal c. 1,5 km NV for Foldereid, UN 656 084, 1724 1, alt.: 20 m,
1993.09.30 Gaarder G. 1062 (Gaarder inv.) — Inv.: GG, 1993.09.30: 1.

NORD-TRONDELAG, NERQY, Kolvereid, W om Opple, [PS 34-35,89, 1724 I], [alt.: 20—-60 m],
1939.07.10 Ahlner S. (Ahlner 1948: 209) — Inv.: GG, 1993.09.29: 0.

NORD-TR@NDELAG, OVERHALLA, Brumoen, [UM 61 51, 1723 [], [alt.: 20-60 m], 1939.07.14 Ahlner
S. (S, UPS).

NORD-TRONDELAG, OVERHALLA, Sellzg, [PS 38-39,50, 1723 1], 1939.07.14 Ahlner S. (O, S, UPS)
- Inv.: GG, 1993.01.10: 0.

NORD-TRONDELAG, OVERHALLA, Rodem, [UM 56 56, 1724 11}, [alt.: 20-40 m], 1937.08.24 Ahlner
S. (O, S, UPS) - Inv.: GG, 1993.10.01: 0.

NORD-TRONDELAG, OVERHALLA, Ranem, Bjera, [PS 42-43,55-56, 1723 1], 1939.07.11 Osterlind
F.O. [?] (TRH, UPS) - Inv.: GG, 1993.10.01: 0.

NORD-TRONDELAG, OVERHALLA, Larsneset, [PS 27 51, 1723 IV], [alt.: 20—60 m], 1938.08.24 Ahiner
S. (S, UPS).

NORD-TR@ONDELAG, OVERHALLA, NE sluttn. av Kvatningfjeld, [PS 29 53, 1723 IV}, {alt.: 20—80 m],
1939.07.14 Ahlner S. (S).

NORD-TRONDELAG, OVERHALLA, Qyesvoll, [PS 39 53, 1723 I], 1937.08.25 Ahlner S. (S).

NORD-TR@NDELAG, OVERHALLA, Lilleayen [Litlaya], [PS 37 49, 1723 1}, [alt.: 10—40 m], 1938.08.24
Ahlner S. (S, TRH) — Inv.: GG, 1993.10.01: 0.

NORD-TRONDELAG, OVERHALLA, Melhus, (UM 575 546, 1723 1), (alt.: 40 m), 1938.08.16 Ahlner S.
(S) - Inv.: GG, 1993.10.01: 1.

NORD-TRONDELAG, OVERHALLA, Granbekkdalen, PS 34 48, 1723 |, alt.: 40-60 m, 1981.08.13 Holien
H. 954-81 (TRH).

NORD-TRONDELAG, OVERHALLA, Hauknes, UM 632 594, 1724 11, alt.: 40 rn, 1993.07.30 Gaarder G.
(Gaarder inv.) — Inv.: GG, 1993.07.30: 1.

NORD-TRONDELAG, OVERHALLA, Vibstad, UM 412-414,525-526, 1723 1, alt.: 2060 m, 1993.10.01
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Gaarder G. 1064 (Gaarder inv.) — Inv.: GG, 1993.10.01: 3.

NORD-TRONDELAG, OVERHALLA, W of Foss, UM 55 53, 1723 1, alt.: 60-80 m, 1992.07.31 Holien
H. & Tensberg T. (Holien & Tensberg inv.) — Inv.: HH & TT, 1992.07.31: 2.

NORD-TRONDELAG, OVERHALLA, S of Grande, UM 55 54, 1723 |, alt.: 40~60 m, 1992.07.31 Holien
H. & Tensberg T. (Holien & Tensberg inv.) — Inv.: HH & TT, 1992.07.31: 3.

NORD-TRONDELAG, SNASA, mellan Hemsjgen og @stvik, [UM 61 26, 1723 11}, [alt.: 80-100 m],
1938.08.27 Ahlner S. (S).

NORD-TRONDELAG, SNASA, Sagbakken, ett vattenfall i Bruvollelven, [UM 69 29, 1823 [V], [alt.:
60—100 m], 1938.08.27 Ahlner S. (Ahlner 1948: 209).

NORD-TRONDELAG, STEINKJER, Egge, W om asp, (PS 21 06-07, 1723 III), [alt.: 80—100 m)],
1934.06.21 Degelius G. & Ahlner S. (O, UPS) — Inv.: HH, 1993.10.08: 0.

NORD-TRONDELAG, STEINKJER, Beitstad, Kvarving, (PS 16 09-10, 1723 III), {alt.: 20-60 m],
1938.08.28 Ahlner S. (S) — Inv.: HH, 1993.10.08: 0.

NORD-TR@GNDELAG, STEINKJER, Kvam, Bruheim, [PS 22 07, 1723 III], [alt.: 80 m], 1938.08.27 Ahlner
S. (O, S) = Inv.: HH, 1993.10.08: 0.

NORD-TRONDELAG, STEINKJER, Sparbu, mellan Ledslandet og Gjevik, [PR 19-20,98, 1722 IV], [alt.:
40-80 m], 1938.08.29 Ahlner S. (S).

NORD-TRONDELAG, STEINKJER, Noem ved Snésavatnet, [PS 36 18-19, 1723 II], [alt.: 120-140 m],
1967.07.19 Dahl E. (O).

NORD-TRONDELAG, STEINKJER, Bjerasen, PS 34 13, 1723 I, alt.: 80-100 m, 1980.09.12 Holien H.
843-80 (TRH).

NORD-TRONDELAG, STEINKIJER, Vallemsasen, Kvam, PS 36 17, 1723 II, alt.: 100 m, 1980.09.11
Holien H. 832-80 (TRH).

NORD-TRONDELAG, STEINKJER, nordsiden av Sndsavann, mellom Kvam og Hegge, [PS 36—-41,19-21,
1723 11], 1960.06.04 Dahl E. (O).

NORD-TRONDELAG, STIORDAL, Hegra, W om berget Grathammer, [PR 06 38, 1621 I], [alt.: 60—-100
m], 1938.08.31 Ahlner S. (S) — Inv.: HH, 1993.05.06: 0.

NORD-TRONDELAG, STIORDAL, Hegra, Flornes, [PR 17 38-39, 1721 1V], [alt.: 40-80 m], 1938.08.31
Ahlner S. (S).

NORD-TRONDELAG, VERDAL, 1 km SE om Vaterholmsbru, [PR 42 66—67, 1722 II], [alt.: 180—220 m]},
1975.08.13 Ahlner S. (UPS).

NORD-TRONDELAG, VERRAN, Malm, Bogen [Holmvikbogen?], [PS 12 10, 1723 III}, [alt.: 20—-40 m],
1938.08.28 Ahlner S. (S, UPS).

NORD-TRONDELAG, VERRAN, Fines, Sagen, [NR 75 74, 1622 IV], alt.: 40 m, 1954.09.06 Ahlner S.
().

NORD-TRONDELAG, VERRAN, Torsveet, [NR 98 93, 1622 I}, alt.: 100 m, 1954.09.06 Ahlner S. (S).

NORDLAND, BINDAL, Tosen, NW om Tosaunet, [UN 92 39, 1825 IV], 1939.07.04 Ahlner S. (O, S,
UPS).

NORDLAND, BRONN@Y, Velfjord, c. 1,5 km SW om kyrkan, (UN 84 55, 1825 1V), 1939.07.02 Ahlner
S. (S) = Inv.: TT, 1993.06.19: 0.

NORDLAND, BRONN@Y, NE-facing slope of Liaheia, UN 87 42-43, 1825 IV, alt.: 50-100 m,
1992.06.02 Holien H. 5093 (TRH).

NORDLAND, GRANE, Fellingfoss, [VN 25-26,70-71, 1926 II1], 1939.06.21 Ahlner S. (S).

NORDLAND, GRANE, Bafjeldmoen, N om alven, [VN 26 68-69, 1926 ], 1939.06.21 Ahiner S. (O, S).

NORDLAND, HEMNES, Ser-Rana, Lakshusneset, [VP 39-40,42, 1927 III}, 1939.06.28 Ahlner S. (S,
UPS).

NORDLAND, HEMNES, Korgen, S om Valla, [VP 46 35, 1927 II], 1939.06.28 Ahlner S. (O, S, TRH,
UPS).

NORDLAND, RANA, Nord-Rana, mellan Eiterasen och Ortfjellmoen, [VP 85-86,64—65], 1939.06.25
Ahlner S. (S).

OPPLAND, DOVRE, Jenndalen, [NP 11 68, 1618 I}, 1948.06.24 Ahlner S. (S).

OPPLAND, GAUSDAL, Uppheim, (NN 593 860, 1817 III), 1958.09.12 Ahlner S. (S) — Inv.: GG,
1993.09.06: 1.

OPPLAND, GAUSDAL, Djupaa, (NN 606—616,800—-803, 1817 III), alt.: 560 m, 1991.10.05 Gaarder G.
G571 (O) - Inv.: GG, 1991.11.23: 1.

OPPLAND, GAUSDAL, Benndalen, (NN 474—-475,986-994, 1717 1), alt.: 480 m, 1991.09.21 Gaarder G.
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G562 (0) - Inv.: GG, 1991.09.21: 2.

OPPLAND, GAUSDAL, Benndalen, NP 475 014, 1717 1, alt.: 760 m, 1991.09.21 Gaarder G. G558 (O)
- Inv.: GG, 1991.09.21: 1.

OPPLAND, GAUSDAL, Augga, NN 651 774, alt.: 370 m, 1991.07.29 Gauslaa Y. 91339 (NLH).

OPPLAND, GAUSDAL, Dritua, (NP 383-390,023-024, 1717 I), alt.: 580 m, 1992.10.03 Gaarder G. 840
(O) — Inv.: GG, 1992.10.03: 2.

OPPLAND, GIQVIK, Vardal, Brastad, Brastadelvs ravin nedanfér bron, (NN 90-91,44), 1937.06.14 Ahlner
S. (S, UPS) - Inv.: GG, 1992.12.08: 0.

OPPLAND, GJOVIK, Lennum i Snertingdal, NN 834 508, 1816 1, alt.: 340 m, 1991.10.06 Gaarder G.
G579 (0O) - Inv.: GG, 1991.10.06: 1.

OPPLAND, GI@VIK, Dunjua, NN 814 595, 1816 1, alt.: 340 m, 1991.10.10 Gaarder G. G581 (O) — Inv.:
GG, 1991.10.10: 1.

OPPLAND, GJ@VIK, Skulhuselva est for Langset, NN 875 553, 1816 I, alt.: 260 m, 1992.12.08 Gaarder
G. 902 (O) — Inv.: GG, 1992.12.08: 2.

OPPLAND, GJBVIK, Vesleelvas utlep i Bjernstadelva, (NN 773-774,664, 1817 II), alt.: 240 m, 1993.10.28
Gaarder G. 1122 (0) — Inv.: GG, 1993.10.28: 1.

OPPLAND, GJIQVIK, Bekkekleft ved Storsvea, (NN 795-796,478—-480, 1816 1), alt.: 440 m, 1993.10.27
Gaarder G. 1112 (O) — Inv.: GG, 1993.10.27: 3.

OPPLAND, GJ@VIK, NV for Bjernstad, NN 777 663, 1817 II, alt.: 200 m, 1993.10.28 Gaarder G. (Gaarder
inv.) = Inv.: GG, 1993.10.28: 2.

OPPLAND, GIQVIK, Skulhuselva, gvre deler, NN 837 554, 1816 I, alt.: 480 m, 1993.10.26 Gaarder G.
1108 (O) - Inv.: GG, 1993.10.26: 3.

OPPLAND, LILLEHAMMER, Djupa, NN 719 797, 1817 111, alt.: 400 m, 1991.10.15 Gaarder G. G602 (O)
- Inv.: GG, 1993.09.01: 1.

OPPLAND, LILLEHAMMER, Rinda ovenfor Ringflata, NN 713 731-732, 1817 III, alt.: 280 m, 1993.10.30
Gaarder G. 1141 (O) - Inv.: GG, 1991.10.30: 1.

OPPLAND, LILLEHAMMER, Rinda nedenfor Deselva, (NN 729-732,705-706, 1817 II), alt.: 240 m,
1993.10.30 Gaarder G. 1130 (O) — Inv.: GG, 1993.10.30: 4.

OPPLAND, LILLEHAMMER, Floka, NN 711-713,717, 1817 IiI, alt.: 350-390 m, 1992.09.15 Gaarder G.
(Gaarder inv.) — Inv.: GG, 1992.09.15: 1.

OPPLAND, LOM, Beverdalen, c. 500 m S om Vange, [MP 70 52, 1518 I}, 1952.08.03 Lindahl P.-O.
(UPS).

OPPLAND, LOM, Beverdalen, Fl4 bridge, [MP 710 511, 1518 1], alt.: 500 m, 1976.07.19 Krog H. &
Osthagen H. 3676 (O) — Inv.: GG & RH, 1993.06.12: 1.

OPPLAND, LOM, Beverdalen, SW of the bridge N of Ofigsbe, close to the river, MP 745 545, 1618 IV,
alt.: 420 m, 1993.06.13 Gaarder G. & Haugan R. H2860 (O) — Inv.: GG & RH, 1993.06.13: 1.
OPPLAND, LUNNER, between lake Maritjern and lake Langvatnet, NM 95 82, 1915 IV, alt.: 500-600

m, 1992.05.16 Haugan R. H2577 (O) — Inv.: RH, 1992.05.16: 1.
OPPLAND, NORD-AURDAL, near river Begna N of Liagrendi, c. 7 km NW of Bagn, NN 252 496, 1716
IV, alt.: 300-400 m, 1992.11.07 Hansen M. & Haugan R. H2597 (O) - Inv.: RH, 1992.07.11: 3.
OPPLAND, NORD-AURDAL, p4 V-vendt bergvegg i bekkekleft pd S-sida av Strandafjorden rett S for
Fagernes, [NN 12-14,58-59, 1716 1V], 1978.08.25 Jalle O. (O).

OPPLAND, NORD-AURDAL, Nerbraten i Liagrendi, NN 243 504, 1716 IV, alt.: 380 m, 1992.08.31
Gaarder G. 796 (O).

OPPLAND, NORD-AURDAL, Stormyrhaugen —nord for, NN 228 520, 1716 IV, alt.: 340 m, 1992.12.12
Gaarder G. 912 (0).
OPPLAND, NORD-FRON, Gololia, along the brook Golo near river Vinstra, NP 36 26, 1718 11, alt.:
300-360 m, 1992.11.15 Gaarder G. & Haugan R. H2666 (O) - Inv.: GG & RH, 1992.11.15: 3.
OPPLAND, NORD-FRON, Vinstra, nedafor brua ved Lo, NP 383 285, 1718 I, alt.: 260 m, 1993.06.08
Gaarder G. & Haugan R. H2894 (O) - Inv.: GG & RH, 1993.06.08: 1.

OPPLAND, NORDRE LAND, Fluberg, Hagfoss ovenfor Kverndalen, (NN 59 39, 1816 1V), 1960.08.12
Stermer P. (O) — Inv.: GG, 1993.09.06: 0.

OPPLAND, RINGEBU, 5,5 km ENE of Ringebu, junction of Nyhamnsbekken and Seraa, [NP 64 25, 1818
1I1], alt.: 435 m, 1979.08.25 Tibell L. (UPS).

OPPLAND, RINGEBU, Arshusviken, (NP 589 218, 1818 III), (alt.: 200 m), 1937.05.21 Ahlner S. (S) —
Inv.: GG & RH, 1993.06.07: 1.
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OPPLAND, RINGEBU, Hgistad, vid Vdalan, (NP 60 24, 1818 III), [alt.: 240—-360 m], 1937.05.20 Ahlner
S. (S) — Inv.: GG & RH, 1993.06.07: -.

OPPLAND, RINGEBU, Favang, N om Opsaldsen, klippor vid &n Tromsa, (NP 643-653,150-153, 1817 IV),
(alt.: 260-300 m), 1948.06.15 Ahlner S. (S) — Inv.: GG & RH, 1993.06.07: 4.

OPPLAND, RINGEBU, Bergdela gorge, [NP 65 05, 1817 IV], alt.: 430 m, 1985.08.05 Tensberg T. 9280
(BG).

OPPLAND, RINGEBU, Samtjsrnsbekken i Imsdalen, NP 885 238, 1818 11, alt.: 700 m, 1992.06.28 Gaarder
G. 737 (0O) = Inv.: GG, 1992.06.27: 2.

OPPLAND, RINGEBU, Seréa nord for Strussberget, NP 625 253, 1818 III, alt.: 400 m, 1993.06.27 Gaarder
G. 982 (O) - Inv.: GG, 1993.06.27: 3.

OPPLAND, RINGEBU, Linvikselva, NP 62 10-11, 1817 IV, alt.: 300470 m, 1978, Hjelmstad R.
(Hjelmstad 1979: 81).

OPPLAND, RINGEBU, Knappelva, NP 60-61,11, 1817 IV, alt.: 360—-600 m, 1978, Hjelmstad R.
(Hjelmstad 1979: 62).

OPPLAND, RINGEBU, *Gammelhusbekken’, NP 68 13—14, 1817 IV, alt.: 400-700 m, 1978, Hjelmstad
R. (Hjelmstad 1979: 81).

OPPLAND, SEL, Sjoagjuvet, 2 km S@ for Heidal kirke, NP 19 44, 1718 III, 1992, Bredesen B. (O).

OPPLAND, SEL, Heidal, Berdela, NP 207 423, 1718 III, 1980.08.31 Gauslaa Y. (NLH).

OPPLAND, SEL, Hevringen, [NP 23-24,61-62, 1718 1V], alt.: 900 m, 1937, Rui H. (Ahlner 1948: 208).

OPPLAND, SONDRE LAND, Hasvoldseter, [NN 74 39, 1816 I], [alt.: 470 m], 1937.06.17 Ahlner S. (S)
- Inv.: GG, 1992.01.01: —.

OPPLAND, SONDRE LAND, Landéselva, NN 672 443, 1816 IV, alt.: 360 m, 1991.10.04 Gaarder G. G566
(0) - Inv.: GG, 1991.10.04: 1.

OPPLAND, SONDRE LAND, Landéselva, NN 666 430, 1816 IV, alt.: 240 m, 1991.10.04 Gaarder G. G565
(0) - Inv.: GG, 1991.10.04: 1.

OPPLAND, SOR-AURDAL, Islandselvi, NN 326 387, 1716 I, alt.: 280 m, 1992.08.31 Gaarder G. 794 (O).

OPPLAND, SOR-AURDAL, ved Begnademningen pd gstsiden av elva, NN 27 46, 1716 [V, 1994.01.18
Serli S. (O).

OPPLAND, OYER, Nordre Brynsda, NN 77 93-94, 1817 I, alt.: 280~500 m, 1976, Hjelmstad R.
(Hjelmstad 1979: 62).

OPPLAND, @YER, Béardsengdalen, NN 69-70,93-94, 1817 IV, alt.: 230-550 m, 1977, Hjelmstad R.
(Hjelmstad 1979: 81).

OSLO, Aker, Skddal, [NM 94 48-50, 1814 I], 1840, (Ahlner 1948: 208) — Inv.: RH: 0.

SOGN OG FJORDANE, SELJE, Statlandet, heyfjellet ved Ervik, [KP 97-99,98-99, 1019 II}, 1908.08.17
Havaas J.J. (BG) — Inv.: JHH & PGI, 1993.11.02: 0.

SOGN OG FJORDANE, SELIJE, Statlandet, ved Svarthorn pa Stat, [LP 00-01,96, 1019 II], 1903.08.22
Havaas J.J. (BG, DUKE).

SOR-TRONDELAG, KLEBU, Doneyelva S for Selbusjeen, NR 79-80,15, 1621 IV, alt.: 160—-300 m,
1978.10.12 Nilsen G. (TRH).

SOR-TRONDELAG, MALVIK, Heybydalen, sersida av bekken, NR 91 31, 1621 I, alt.: 80-120 m,
1986.05.11 Holien H. 2511 (TRH).

SOR-TRONDELAG, OPPDAL, Kongsvoll, NQ 322 096, 1519 IV, Alt.:1000 m, 1981.07.18 Gauslaa Y.
(NLH). -

SOR-TRONDELAG, OPPDAL, @vre Drivdalen, NQ 321 126, 1519 IV, alt.: 800 m, 1981.07.21 Gauslaa
Y. (NLH).

SOR-TRONDELAG, OPPDAL, Kongsvold, ovafor flellstua ner bjerkegrensa, NQ 31 08, 1519 IV,
1971.08.06 Frisvoll A.A. (TRH).

SOR-TRONDELAG, ORKDAL, Orkanger, Langengdalen, NR 43 30, 1521 I, alt.: 160 m, 1978.06.22
Hjelmstad R. (TRH).

SOR-TRONDELAG, ORKDAL, @st for Svorkmo, nordskréning av Sprangésen, NR 398 043, 1521 II, alt.
180-200 m, 1993.06.09 Holien H. 5628 (TRH) — Inv.: HH, 1993.06.09: 3.

SOR-TRONDELAG, RISSA, Finli, djupt nedskuren bickravin [=Finnlian?}, [NR 67-68,67, 1622 III], ait.:
150-160 m, 1954.09.06 Ahlner S. (S).

SOR-TRONDELAG, TYDAL, ved Henfallet, gstsida, PQ 31 90, 1721 III, alt.: 460 m, 1991.06.01 Hilmo
O. (TRH).

SOR-TRONDELAG, AFJORD, SW om Momyr, NS 72 05, 1623 III, alt.: 140 m, 1954.09.04 Ahlner S. (S)
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— Inv.: HH, 1993.07.13: 1.

O 1254 SOR-TRONDELAG, AFJORD, Nittamark, NE-exp. dalgang, [NS 67 00, 1623 III], alt.: 70 m, 1954.09.04
Ahlner S. (O, S) — Inv.: HH, 1993.07.13: 0.

¥ 1255 SOR-TRONDELAG, AFJORD, S om Stordalsvatnets W-inda, [NR 62 94, 1622 IV], alt.: 50 m, 1953.06.19
Ahlner S. (O, S).

V 1117 TELEMARK, KVITESEID, Bjaland, [ML 65 94, 1513 I], 1937.07.03 Ahlner S. (O, S, UPS) — Inv.: SR
& ET, 1993.09.19: —.

Vv 1118 TELEMARK, PORSGRUNN, Eidanger, mellan Eidanger och Langangen, [NL 40-45,50-53, 1713 II},
1937.07.07 Ahlner S. (S, UPS) — Inv.: SR & ET, 1993.05.22: —.

O 1244 TELEMARK, PORSGRUNN, Eidanger, SE om Eidangers kyrka efter Larviksvégen, [NL 40 53, 1713 II],
1937.07.07 Ahlner S. (S) — Inv.: SR & ET, 1993.05.22: 0.

O 1246 VESTFOLD, LARVIK, Hedrum, Rimstad, [NL 53 66], 1937.07.08 Ahlner S. (S) — Inv.: YG, 1993.08.26:
0.

Sphaerophorus melanocarpus (Sw.) DC.

TUCN categories. Norway: V+, Sweden: —, Finland: —, EU: +.
Fennoscandian responsibility species.

Norwegian distribution (Fig. 52). The species is known from 57 localities in
southwestern Norway, mainly in the lowland belt of the coastal section, but also in the
nemoral to the southern boreal regions. Altitude: From about sea-level to 400 m (only three
sites above 100 m). Counties: VA, Ro, Ho, SF.

World distribution. The species belongs to a not fully understood complex (see under
Notes below) that is widespread in oceanic to suboceanic areas. The complex occurs in
Europe, North and South America, East Africa, the Solomon Islands, Asia, Australia, and New
Zealand (Degelius 1935, Lye 1969, Purvis 1992g, Wedin 1993). In Europe the species is
suboceanic, being most frequent in the western part, but extends eastward into the central
European mountains (Nimis 1993, Degelius 1935). In the British Isles it is local and rather
rare (Purvis 1992g).

In Scandinavia it is restricted to Norway.

Ecology. Results. The substrate (indicated in 41 localities) was more or less mossy rocks
(41; including rock walls (31) and big boulders (4)), more rarely trunks of Betula pubescens
(1), peat cutting (1), decayed stems of Calluna vulgaris, and decayed mossy stump (1). The
habitat (indicated in 22 localities) was coastal rock (recorded as *maritime’, "near the sea’ and
’rocks above the Lichina pygmaea zone’; 5), deciduous forests (3), and Quercus forest, Pinus
forest, mixed Betula-Picea forest, coastal heath, and mixed forest of Betula sp., Sorbus
aucuparia and Salix caprea in a ravine (all 1). In several localities the habitat was recorded
as shaded and/or humid. The aspect was northern (18), northeastern (1), and eastern (1).

Discussion. Sphaerophorus melanocarpus usually occurs on north-facing rock walls,
rarely on other substrates and with other aspects. The species occurs in areas with an annual
mean precipitation above (1000—) 1300 mm (Lye 1969). It is mainly a forest species, but
occurs also in coastal heaths.

Threats. Results. Two of the five investigated localities were assumed to be threatened
by planting of Picea (3663) and building on the site (3658).

Status in Norway. Results. The species was not given priority during the field work.
Three old localities were investigated; the species was present in all. Four new localities were
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Fig. 52. Sphaerophorus melanocarpus. Distribution in Norway.
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discovered. The species may be abundant at several localities (e.g. 3637, 3657, 3658). There
are no protected localities.

Recommendations. Planting of Picea should be avoided at the known sites. Bjernen
nature reserve (3657, 3658) should be extended to the north (and to the east, see under
Leptogium burgessii and Pseudocyphellaria intricata) in order to include the large S.
melanocarpus populations on the steep north-facing walls just outside the reserve (see also
Usnea fragilescens).

Notes. The current name is Bunodophoron melanocarpum (Sw.) Wedin (Wedin 1995).
Localities.

3612 HORDALAND, ASK@Y, Haney, [KN 84 07-08, 1115 IV], 1977.05 Klinkenberg E. (BG, UPS).

3618 HORDALAND, ASK@Y, Litledsen towards Askvatnet, [KN 907 108, 1115 III], alt.: 20 m, 1984, Blom
H.H. (BG).

365/ HORDALAND, AUSTEVOLL, Mekster, [KM 82 65, 1115 1], 1968.04 Bjemstad A., Hakelier N., Kaland
P.E. & @vstedal D.O. (BG).

3632 HORDALAND, AUSTRHEIM, Krossay, [KN 72 50, 1116 V], 1976.06.04 @vstedal D.O. (BG).

3640 HORDALAND, AUSTRHEIM, Fonnes, [KN 81 47-48, 1116 IV], 1969, Kaland P.E. & @vstedal D.O.
(BG).

3656 HORDALAND, AUSTRHEIM, Lyngoksen, [KN 70-71,47-48, 1116 1V], 1980.05 @vstedal D.O. (BG).

3637 HORDALAND, B@GMLO, Bomlo, SW of Kalavag, the ravine E of Kvernavika, [KM 847 111, 1114 II],
alt.: 20 m, 1993.08.30 Tensberg T. 19084 (BG) — Inv.: TT, 1993.08.30: 4.

3700 HORDALAND, BOMLO, Mosterhavn, S of the harbour, towards Hamnahammaren, KM 96 23, 1980.06.18
Holtan-Hartwig J. & Timdal E. 1579 (O).

1101 HORDALAND, FITJAR, Sandvikvag, [KM 95 53, 1114 I], 1967.08.18 Hakelier N. (UPS).

3677 HORDALAND, FITJAR, ved Fereysundvatn, [KM 96 53, 1114 1], 1974.08.14 @sthagen H. 2926 (O).

3634 HORDALAND, FJELL, Sotra, Solsvik, [KN 78 06-07, 1115 V], 1978.05.27 @stedal D.O. (BG).

3635 HORDALAND, FJELL, Onglevika, [KN 86 02, 1115 1], 1977.05 Klinkenberg E. (BG).

3619 HORDALAND, FUSA, Skarasen, [LM 198 698, 1215 III], 1984.08.04 Blom H.H. (BG).

3621 HORDALAND, FUSA, Storasen, [LM 247 812, 1215 III}, alt.: 300 m, Blom H.H. (BG).

3610 HORDALAND, KVINNHERAD, Borgundey, Karteigasen, N-slope, LM 14 25, 1214 1II, 1983.05.10 Blom
H.H. (BG).

3647 HORDALAND, LIND%.S, Syslak, [KN 88 39-40, 1116 1], 1976.08.31 Balle O. (BG).

3648 HORDALAND, LINDAS, Hodneland, [KN 97-98,37, 1116 II], 1976.11.04 @vstedal D.O. (BG).

3654 HORDALAND, LINDAS, Seim, Neset, N-siden, ved en halvholme, [KN 94 29-30, 1116 II], 1923.07.19
Lillefosse T. (BG).

3615 HORDALAND, OS, Drange, Starumsvika, innerst i viken, KM 978 803, alt.: 10 m, Blom H.H. (BG).

3622 HORDALAND, OS, Drange, Vesle Stokkfjell, [KM 977 797], 1984.05.25 Blom H.H. (BG).

3652 HORDALAND, OS, Nord-Streno, 4sen mellom Gardvika og Stokkevika, KM 974 767, 1984.06.17 Blom
H.H. (BG).

3657 HORDALAND, OS, Bjemen, between Bjernevika and Bjernavatnet, LM 02-03,72, alt.: 1-20 m,
1994.04.10 Tensberg T. 19713, etc (BG) — Inv.: TT, 1994.04.10: 4. .

3658 HORDALAND, OS, Bjemen, the NE-facing slope of hill 110 [Vasslidsen], LM 028 731, 1115 I, alt.: 80
m, 1994.04.10 Tensberg T. 19712 (BG) — Inv.: TT, 1994.04.10: 3.

3659 HORDALAND, RADQ@Y, W of Manger, Trettholmen, KN 81 29, 1116 II1, alt.: 5 m, 1994.04.26 Tensberg
T. & Qvstedal D.O. TT19752 (BG) — Inv.: DOG & TT, 1994.04.26: 1.

3679 HORDALAND, SAMNANGER, Gaupholm —Tysse, [LM 18-20,97, 1215 1V], 1947.07.08 Ahlner S. (O,
UPS).

3639 HORDALAND, SUND, Sotra, Glesvar, [KM 80 80-81, 1115 III}, 1967.11.15 Hesjedal O. (BG, O).

3614 HORDALAND, SVEIO, Drange, [KM 99 11, 1114 1I], 1947.07.02 Ahlner S. (BG, O).

3681 HORDALAND, SVEIO, Vikebygd, N-sidan av berget Dreng, [LM 02-03,15, 1214 III], 1947.07.02 Ahlner
S. (0).

3616 HORDALAND, TYSNES, Reksteren, Kvernvikdsen, [LM 002 655, 1115 I1], alt.: 20 m, 1984.08.20 Blom
H.H. (BG).

3625 HORDALAND, TYSNES, Reksteren, Ersvar, [LM 01 59, 1115 1I], 1967.11.05 Bjernstad A. (BG, O).

3675 HORDALAND, TYSNES, Vevatn, LM 13 61, 1215 III, 1978.08.16 Krog H. & @sthagen H. 4273 (O).
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3620 HORDALAND, @YGARDEN, Hjartey, [KN 690 254, 1116 III], alt.: 15 m, 1984.06.01 Blom H.H. (BG).

3670 ROGALAND, FORSAND, 4s @ for Lerangshammerene, LL 29 36, 1971.05.30 @sthagen H. 319 (O).

3668 ROGALAND, GJESDAL, Haugemorken S for Oltedalsvatnet, [LL 27 22, 1212 1], 1967.07.23 Lye K. (O).

3669 ROGALAND, GJESDAL, I asen S for Frafjord, ved veien, LL 43 25, alt.: 400 m, 1971.05.31 Osthagen H.
339 (0).

3671 ROGALAND, GJESDAL, Rerdalen, c. 1.5 km V om Dirdal, dir Stavangervagen skér en forsande back,
[LL 359 258, 1212 I}, 1939.08.24 Hasselrot T.E. (O, UPS).

3712 ROGALAND, GJESDAL, bekk fra Yleskog pa grensa mot Forsand, LL 358 256, 1212 1, 1965.07.22 Lye
K. (NLH).

3713 ROGALAND, GJESDAL, Haugemorken, ved Oltedalsvatnet, LL 27 22, 1967.07.16 Lye K. (NLH).

3665 ROGALAND, HIELMELAND, 3 km SW of Hjelmeland center, [LL 36 68, 1213 II], 1986.06.27 Haugan
R. H402 (O).

3750 ROGALAND, HIELMELAND, Hjelmen, nira kyrkan, LL 39 69, 1985.08.16 Arvidsson L. (GB).

3572 ROGALAND, SANDNES, N-facing slope of hill Dalsnuten, LL 149 332, 12121V, 1993.10.24 Johnsen J.I.
(BG).

3644 ROGALAND, SANDNES, Hele, Trodal, [LL 29 31-32, 1212 1], 1971.06.13 Jorgensen P.M. 3485 (BG).

3672 ROGALAND, SANDNES, Hale, lia ser for Ims, [LL 24-25,32-33, 1212 I], alt.: 150 m, 1948.06.07
Stermer P. (O, BG).

3676 ROGALAND, SANDNES, Lauvik, LL 30 32, 1971.05.30 @sthagen H. 299 (O).

3714 ROGALAND, SANDNES, Hetland, Hetland gard i Riska, LL 197-199,361, 1967.07.23 Lye K. (NLH).

3715 ROGALAND, SANDNES, Hetland, Dale, LL 14 33, 1966.08.01 Lye K. (NLH).

3716 ROGALAND, SANDNES, Selvik, LL 304 309, alt.: 80 m, 1980.09.22 Gauslaa Y. (NLH).

3717 ROGALAND, SANDNES, nordskraning av Nonsknuten ved Selvikvatnet, LL 299 307, alt.: 100 m, 1980
Gauslaa Y. (NLH).

3664 ROGALAND, STRAND, Svinesvatnet, LL 307 428, 1212 I, alt.: 85 m, 1993.11.07 Ferland, O.S. (O).

3627 SOGN OG FJORDANE, ASKVOLL, Lammetu, nordsiden, [KP 837 004, 1117 IV], 1984.07.06 Biom H.H.
(BG).

3628 SOGN OG FJORDANE, ASKVOLL, Aralden, [KP 78-79,00-01, 1117 IV], 1951.07 Feegri K. (BG).

3642 SOGN OG FJORDANE, ASKVOLL, Bulandet, N. Lekay [?], [KP 65-66,02, 1017 I], 1980.06.14 Ovstedal
D.O. (BG).

3643 SOGN OG FJORDANE, BREMANGER, Bortrepollen, E of Mjénes, [LP 084 629, 1118 I}, alt.: 10 m,
1984.07.03 Blom H.H. (BG).

3688 SOGN OG FJORDANE, FLORA, Svaney, nar gstenden av gya, [KP 94-95,23-24, 1117 I], 1974.05.13
Dahl E. (O).

3626 SOGN OG FJORDANE, GULEN, Byrknesey, Gravika, KN 78 54, 1116 1V, alt.: 10 m, 1988.10.04
Tensberg T. 11368 (BG).

3663 VEST-AGDER, FARSUND, Lista, N-faced slope between Ellenes and Elle, LK 626 508, 1311 II, alt.:
20-60 m, 1993.05.28 Haugan R. & Pedersen O. H3002 (O) — Inv.: RH, 1993.05.28: 1.
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Staurolemma omphalarioides (Anzi) P.M. Jorg. & Henssen

IUCN categories. Norway: E, Sweden: —, Finland: —, EU: +.
Fennoscandian responsibility species.

Norwegian distribution. The species is known from four localities in coastal parts of
Nord-Trendelag and southern Nordland. The sites are situated in the southern boreal region.
Altitude: From about sea-level to 40 m. Counties: NT, No.

World distribution. Staurolemma omphalarioides is mainly a Mediterranean species
with a western tendency (Jergensen & Henssen 1993). The species reaches Macaronesia. North
of the Mediterranen area the species is known from Norway only; the nearest sites being in
the former Yugoslavia and northern Italy. This remarkable disjunct distribution is discussed
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by Jergensen & Henssen (1993).

Ecology. Results. The species was found on mossy trunks of Populus tremula, and once
on Sorbus aucuparia. In Namsos (3263) it grew on mature boles with a thin moss cover,
associated with Collema fasciculare.

Discussion. The species grows on naked or mossy bark and may cover substantial areas.
Associated lichens and bryophytes include Degelia plumbea, Collema subflaccidum, Leptogium
saturninum, Pannaria rubiginosa, Parmeliella triptophylla, Phaeophyscia orbicularis, Hypnum
cupressiforme, Orthotrichum speciosum, Ulota bruchii, and U. phyllantha (Degelius 1955).

Threats. Results. Recorded threat was forestry by Picea plantation (2).

Discussion. The vegetation on the northern point of Offersoya (1182), where the lichen
previously was particularly abundant (Degelius 1955), is today dominated by Picea
plantations. The lichen flora on the few solitary Populus tremula trees observed at this site in
1993 is expected to be extinguished within few years.

Status in Norway. Degelius (1955) listed 3 localities in Neeroy (//81) and Alstahaug
(3264, 1182). The species were sought for in two old sites (//81, 1182), but was not found.
It is not likely to occur in locality 3264, where it already in 1955 was reported as sparse on
a single tree of Sorbus aucuparia (Degelius 1955). During the investigation it was found in
one new locality (3263). This site represents the only known extant occurrence in northern
Europe. There are no protected localities.

Recommendations. The new locality (3263) should be protected.

Localities.

* 3263 NORD-TRONDELAG, NAMSOS, Ottergya, Finnanger, N of cove Finnangervéagen, W of the road, PS 026
685, 1624 11, alt.: 20—40 m, 1992.08.01 Tensberg T. 17654 (BG) — Inv.: TT, 1992.08.01: 3.

O 1181 NORD-TRONDELAG, NERQ@Y, Kolvereid, Mulstadvandet, PS 19 95, 1724 IV, alt.: 5 m, 1954.09.11
Ahlner S. (S) — Inv.: HH & TT: 0.

O 1182 NORDLAND, ALSTAHAUG, Tijetta, Offerseya, nordspetsen, (UP 87 10, 1826 IV), (alt.: 1-20 m),
1951.06.17 Degelius G. (S, TRH) — Inv.: TT, 1993.06.19: 0.

& 3264 NORDLAND, ALSTAHAUG, Skei, [UP 85 11, 1826 1V], 1951, Degelius G. (Degelius 1955: 137).

Stereocaulon delisei Duby

IUCN categories. Norway: R, Sweden: EX, Finland: —, EU: R.
Fennoscandian responsibility species.

Norwegian distribution (Fig. 53). The species is known from 17 localities in the
lowlands of western Norway. The sites are mainly in the lowland belt of the coastal section,
more rarely in the nemoral to the southern boreal regions and, possibly, one site (379) in the
northern boreal region. Altitude: From about sea-level to 300 m (most specimens at about sea-
level). Counties: VA, Ro, Ho, SF, MR.

World distribution. The species is known from Europe, Madeira, and South Africa
(Lamb 1977). In Europe it is northwestern, with occurrences in France, the British Isles, and
Scandinavia.

In Fennoscandia the species occurs in Norway and western Sweden (Santesson 1993).
In Sweden it has been collected twice in one (possibly two) site (Magnusson 1926).

Ecology. Results. The substrate (indicated in 10 sites) was siliceous, maritime rock (5),
in streams or on the stream bank (5), and on pebbles in a depression in a coastal heath (1).
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Fig. 53. Stereocaulon delisei. Distribution in Norway.
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The recorded aspects were northern (2), eastern (2), and northwestern (1). The species grew
in sheltered to well-lit, and rather exposed habitats. In one site the species grew on a north-
facing rock wall, near the water level partly under overhanging rock.

Discussion. Stereocaulon delisei is a species of siliceous rock in humid habitats, e.g.
maritime rocks and riverside rocks in sheltered to exposed situations. In the British Isles the
species is often associated with high concentrations of heavy metals at old mining sites (Purvis
1992h). No Norwegian specimen is known to occur in such habitats.

Threats. Results. Trampling by man (374), building on the site (370), and road
construction (370) were recorded as threats.

Discussion. The species often occurs in small populations, threatened by random
extinction.

Status in Norway. Twelve of the 17 old localities were investigated. The species was
present in 4 sites (in 374 and 378 several thalli occurred, in the two others few), of uncertain
status in 5, and extinct from 3. No new locality was found. One locality (/577) is within a
protected landscape area.

Recommendations. None.

Localities.

A 1542 HORDALAND, AUSTRHEIM, Fonnes, NE of Fonnesstraumen, 0.2 km E of the bridge, KN 812 466, 1116
IV, alt.: 20 m, 1976.06.10 @vstedal D.O. (BG) — Inv.: DO@ & TT, 1994.04.26: —.

O 373 HORDALAND, BOMLO, Mosterhavn, (KM 96 23-24, 1114 II), 1912.08.18 Havaas J.J. (O) = Inv.: TT,
1993.08.31: 0.

A 375 HORDALAND, BOMLO, between Kalavag and Setravik, (KM 84-85,10-12, 1114 II), alt.: 1-15 m,
1978.08.14 Krog H. & @sthagen H. 4195 (O) — Inv.: TT, 1993.08.31: —.

@ 378 HORDALAND, FITJAR, Arskog bru, (KM 956 502, 1114 1), (alt.: 60 m), 1967.07.31 Dahl E. (O) — Inv.:
TT, 1994.05.12: 2.

O 1543 HORDALAND, GRANVIN, Skjervefossen, [LN 70 19, 1116 II], 1969, Vevle K. & Vevle O. (BG) — Inv.:
TT, 1993.09.12: 0.

® 374 HORDALAND, STORD, Sagvag ved fergeleiet, (KM 971 320, 1114 I), (alt.: 1-5 m), 1978.08.14 Jolle O.
(O) — Inv.: TT, 1994.05.12: 2.

V 377 HORDALAND, SUND, Telavag, (KM 78 87, 1115 IV), 1967.07.02 Dahl E. & Krog H. (O) — Inv.: TT,
1993.08.08: —-.

V 376 HORDALAND, TYSNES, V for Sereide, (LM 03 55, 1214 1V), 1974.08.15 Krog H. (O) — Inv.: TT,
1993.09.18: —.

O 1545 HORDALAND, TYSNES, Skorpa, Lyngneset, [LM 10 42, 1214 1V], alt.: 2 m, 1986.06.07 Tensberg T.
9522 (BG) — Inv.: TT, 1993.09.18: 0.

V¥ 749 MORE OG ROMSDAL, STRANDA, Geiranger, [MP 06 86, 1219 1i], 1947.07.10 Magnusson A.H. 20813
(UPS).

¥ 372 ROGALAND, SOKNDAL, Dydland ved Jessingfjord, [LK 44 65, 1311 1V], 1963.08.18 Dahl E. (O).

A 1577 ROGALAND, SOLA, Vigedel, LL 01 30, alt.: 3 m, 1979.08.22 Reve T. (TRH).

® 380 SOGN OG FJORDANE, HYLLESTAD, Fossebrua ved Leirvik, LN 03 84, 1117 I, [alt.: 15-20 m],
1974.08.16 QOsthagen H. 2998 (O) — Inv.: TT, 1993.06.15: 1.

A 379 SOGN OG FIORDANE, LUSTER, W of Feigefossen, MP 16 06, alt.: 100—-300 m, 1976.06.15 Krog H. (O)
~ Inv.: TT, 1993.08.02: —.

® 370 VEST-AGDER, FARSUND,, (LK 703-704,517-518, 1311 II), 1976.07 Jolle O. (O) — Inv.: RH & OP,
1993.05.29: 1.

A 369 VEST-AGDER, FLEKKEFJORD, Kvanvik, LK 55 62, 1311 IV, 1977.08 Jglle O. (O).

A 371 VEST-AGDER, KVINESDAL,, LK 75 61, 1311 1, 1976.07 Jelle O. (O).
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Sticta canariensis (Ach.) Delise

IUCN categories. Norway: E, Sweden: —, Finland: —, EU: See note.
Fennoscandian responsibility species.

Norwegian distribution. The species is known from 4 localities in the coastal lowlands
of westernmost Norway. The cyanobacterial phototype (see under Notes below) dominates;
composite thalli occur sparsely within the range of the species (Tensberg 1990). Altitude:
From about sea-level to 50 m. Counties: Ho.

World distribution. Sticta canariensis occurs in western Europe and in Macaronesia
(James & Henssen 1976). The green algal phototype is most common in the southern part of
its range, and the cyanobacterial phototype in the northern part. Composite phototypes are
scattered throughout the range of the species. In northwest Europe the species shows a western
British Isles to western Norway disjunct distribution.

In Fennoscandia the species is restricted to Norway.

Ecology. Results. The species was found on damp, shaded, sheltered, more or less
vertical schistose boulders and cliffs. It occurred on naked rock as well as over rock with a
thin soil layer. It usually occurred in sites protected from direct sun by vegetation or by a
northern exposure. Typical associates included Lobaria virens, mostly very abundant, and
species of Dermatocarpon. Site 381 was a south-facing (and mostly dry) rock wall with
boulders at the base. The base of the cliff and the boulders were shaded by deciduous trees,
mainly Corylus avellana and Fraxinus excelsior, and by Hedera helix. Sticta canariensis was
sparse on the rock wall, but abundant on the boulders where it mainly occurred on markedly
shaded and more or less damp and vertical faces. In site /548, the species occurred on shaded
and damp rock walls and also in cavities between schists in an open, maritime situation. In
site 1546, the species occurred on a north-facing cliff sloping towards a cove; the population
occurred on surfaces deeply shaded by a Corylus thicket.

Discussion. Sticta canariensis is a species of damp, shaded and sheltered, schistose rock
in oceanic sites. Presence of Dermatocarpon species indicates that the rock surface is
periodically inundated. The habitats are usually facing northwards and often shaded by trees
such as Corylus avellana. The rock surfaces may be vertical to slightly sloping. The sites are
always within a few hundred meters from the sea, thus the species may be favoured by
maritime influence.

Threats. Results. Recorded threats are building on the site (2), tree planting (1), closure
of forest (1), and collecting (1). In two sites the species was so sparse that random extinction
may be a threat. -

Status in Norway. The species is known from a total of 4 sites, two in Austevoll (1546,
1548), one in Stord (387) and one in Bomlo (382). All sites were investigated, and the species
found in all. In one site (387) the population comprised several hundred thalli, in the three
other sites the species was sparse. In all sites the cyanobacterial phototype dominated and the
composite phototype was sparse. There are no protected localities.

Recommendations. The locality at Gullberg (38/) should be protected.

Notes. Sticta canariensis comprises two phototypes, a green algal phototype and a
cyanobacterial phototype (James & Henssen 1976). Composite thalli occur, and in northwest
Europe these consist of small lobes (usually a few mm in diameter) of the green phototype
attached to the cyanobacterial phototype (James & Henssen 1976, Tensberg 1990).

IUCN categories in the EU red list: V to E in continental Europe, out of danger in
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Macaronesia.

Localities.

® /546 HORDALAND, AUSTEVOLL, Meogster, (KM 825 651, 1115 III), (alt.: 10 m), 1968.07 Dvstedal D.O.
(BG) — Inv.: JHH & TT, 1993.08.20: 2.

® /548 HORDALAND, AUSTEVOLL, Litla Karlsay, (KM 822 626—631, 1115 III), alt.: 10-20 m, 1984.09.02
Tensberg T. (BG) — Inv.: JHH & TT, 1993.08.19: 3.

® 382 HORDALAND, B&MLO, Lykling, (KM 850 247, 1114 1), 1980.06.22 Hakelier N. (BG, O, 8) — Inv.: TT:
2.

® 38/ HORDALAND, STORD, Gullberg, [LM 042-044,314, 1214 V], 1927.06.21 Lynge B. (O) — Inv.: TT,
1994.05.12: 4.

Usnea florida (L.) F.H. Wigg.

IUCN categories. Norway: V, Sweden: V, Finland: —, EU: +.

Norwegian distribution (Fig. 54). Usnea florida has been found in 20 localities along
the southern coast from Marnadal in Vest Agder ‘o Fregn in Akershus. The highest number
of localities in one county (12) was recorded in Vestfold. Altitude: From about sea-level to
430 m. Counties: Ak, V1, Te, AA, VA.

World distribution. The known European distribution of Usnea florida before 1950 is
mapped by Clerc (1984), and includes Austria, Belgium, the former Czechoslovakia, France,
Germany, Hungary, Norway, Poland, Portugal, Rumania, Spain, Sweden, Switzerland, Turkey,
the former Yugoslavia, and Russia eastward to Caucasus. It is not known from Finland, and
does not enter the Mediterranean region. In the British Isles, the species is southwestern
(Seaward & Hitch 1982), and the northern limit of distribution is in southern Norway and
Sweden (Almborn 1948). It is considered to be extinct in Denmark (Alstrup & Sechting 1989).
The European distribution, comparable to those of Sticta sylvatica and Bryoria bicolor, was
classified by Clerc (1984) as suboceanic. Collections from central Europe are mainly from
altitudes between 700 and 1500 m (Clerc 1984).

Ecology. Results. Reported substrates were Fagus sylvatica (9), Quercus spp. 9), Alnus
glutinosa (3), Picea abies (2), Sorbus aucuparia (2), Pinus sylvestris (1), Betula sp. (1), Acer
platanoides (1), Populus tremula (1), and Tilia cordata (1). The species grew on Quercus spp.
in all known intact localities, but in two localities one and two additional substrate tree species
were recorded. The species was not found on Fagus sylvatica, a previously common substrate.
Visited localities with intact populations were open forests; 3258 even had a southern
exposure. In two localities, the species inhabited branches 10 m above the ground, in one of
these U. florida had survived even on the single old Quercus that was left in a young Picea
abies plantation.

Discussion. Habitat and substrate preferences of U. florida are similar throughout Europe
(Clerc 1984). The species is considered to be photophilous, and especially frequent along
forest borders, on roadside trees, and in forest clearings (Clerc 1984). The species is one of
the main indicators of ecological continuity in England (Rose 1992).

Threats. Results. Recorded threats are forestry (6), air pollution (5), and construction
(D).

Discussion. The species seems to be dependent on deciduous trees, especially Quercus
spp. and Fagus sylvatica, but lack of suitable trees and habitats can hardly explain why the
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Fig. 54. Usnea florida. Distribution in Norway.

species has become so rare. Preferring the upper canopy, U. florida is especially exposed to
airborne pollution, and its decline (see status below) may be due to increased air pollution.
Usnea florida is rapidly declining over most of Europe because of air pollution and changes
in vegetation from mixed forests to Picea monocultures (Seaward & Hitch 1982, Clerc 1984).
The species is among the most sensitive lichens to SO, (Hawksworth & Rose 1970, Marti
1985), and has become very rare or extinct in polluted areas of England (Hawksworth et al.
1973).

Status in Norway. Seven old localities were visited. The species was found in 2, of
uncertain status in 2, and assumed to be extinct in 3. Three new localities were discovered.
In 3 localities the species was only found on one single tree. In the largest population visited
(3258), U. florida occurred on 10 trees. Highest abundance was recorded in locality 3258,
which is protected as a nature reserve.

Almborn (1948), based on notes from early lichenologists, suggested that the present
Scandinavian distribution only represented fragments of an earlier distribution which were
sympatric with that of Fagus sylvatica. The species is now sparse or absent in parts of
Vestfold where it was frequently collected in the beginning of this century.

Recommendations. Since U. florida is rapidly declining over the whole of Europe
(Clerc 1984), the species should be given priority in Norwegian nature conservation. More
fieldwork is required to evaluate status and ecology more accurately, and to ensure that the
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most viable populations are protected in a sustainable way.
Localities.
V 385 AKERSHUS, FROGN, Hasya, Brudeviken, (NM 87-89,16-19, 1814 II), [alt.: 1-20 m], 1934.08.17
Stermer P. (O) — Inv.: RH, 1990.05.01: —.

¥ 396 AUST-AGDER, BIRKENES, vesthellet mot Liknuten rett ost for Skreros ved Oggevatn, [MK 51 81, 1511
1], [alt.: 190-370 m], 1965.02.04 Damsgaard H. (O).

* 3258 AUST-AGDER, GJERSTAD, N of Maurmyrane, ML 90 35, 1612 1V, alt.: 430 m, 1990.08.15 Haugan R.
1757, 1820 (O) — Inv.: RH, 1990.08.15: 4.

V¥ 395 TELEMARK, NISSEDAL, Treungen, [ML 72-73,42-43, 1613 II1], 1971.02.12 Ropstad @. (O).

V¥ 39] TELEMARK, PORSGRUNN, Aaklungen, ved veien over til Slemdal, [NL 44-46,60-61, 1713 II],
1919.12.31 Heeg O.A. (O).

& 2658 TELEMARK, PORSGRUNN, Eidanger, Nedre Kokkersvoll, [NL 44 51, 1713 II], Norman J.M. (Almborn
1948: 118).

O 394 TELEMARK, SKIEN, Solum, Holtankollen, (NL 307-313,587-590, 1713 III), 1899, Hoch (O) — Inv.: SR
& ET, 1993.05.22: 0.

O 397 VEST-AGDER, MARNARDAL, Marnadal st., Qystebo, (MK 124-125,535-536, 1411 II), [alt.: 40-100
m], 1962.06.05 Damsgaard H. (O) — Inv.: RH, 1993.05.27: 0.

® /680 VESTFOLD, ANDEBU, Enden, ved landsvegen rett W for Gjerstaddammens N-ende, (NL 603 678),
1921.05.28 Heeg O.A. (TRH) — Inv.: RH, 1991.03.26: 1.

V¥ 1685 VESTFOLD, ANDEBU, Skorge-Gjerstad, [NL 62 68, 1813 III], 1921.05.28 Heeg O.A. (TRH).

* 3257 VESTFOLD, ANDEBU, 500 m N of farm Pipenholt, NL 63 63, 1813 III, alt.: 100 m, 1991.03.26 Haugan
R. 1910 (O).

V¥ 390 VESTFOLD, HOLMESTRAND, Holmestrand, [NL 73-75,94-96, 1813 V], 1839, Blytt M.N. (O).

® 387 VESTFOLD, LARVIK, Hedrum, mellem Dammen og Eidspjeld, (NL 594 505, 1813 III), 1937.05.15 Rui
H. 20045 (O) — Inv.: RH, 1992.04.16: 1.

O 392 VESTFOLD, LARVIK, Skiensveien per Paulervandet, NL 54 47, 1713 11, 1888.10 Norman J.M. (O) - Inv.:
RH, 1994.05.15: 0.

¥ 393 VESTFOLD, LARVIK, Jordfald, [NL 57-58,45, 1813 IlI}, 1880, Norman J.M. (O).

¥ 1677 VESTFOLD, LARVIK, Hedrum, NE for Hallingsdalen, [NL 57 53, 1813 III], 1921.12.22 Heeg O.A.
(TRH).

¥ 1678 VESTFOLD, LARVIK, Brunlanes, Kjose, Krokengen, [NL 52 52, 1813 III], 1923.01 Heeg O.A. (TRH).

V 1690 VESTFOLD, LARVIK, Brunlanes, Sky, [NL 56 48, 1813 111], 1922.01.28 Heeg O.A. (TRH) — Inv.: RH,
1994.05.15: —.

V¥ 1692 VESTFOLD, LARVIK, Brunlanes, ved Tildremyren, [NL 55 465-475, 1713 II], 1922.01.16 Heeg O.A.
(TRH).

* 3256 VESTFOLD, LARVIK, Brunlanes, W slope of Mt Branas, 2,5 km S of Kjose, NL 52 49, 1713 II, alt.:

60-100 m, 1991.05.21 Haugan R. H2089 (O) - Inv.: RH, 1991.05.21: 1.

Usnea fragilescens Lynge, aggregate
(including U. cornuta Korb. and U. flammea Stirt.)

IUCN categories. Norway: V+, Sweden: —, Finland: —, EU: +.
Fennoscandian responsibility species.

Norwegian distribution (Fig. 55). The Usnea fragilescens aggregate is known from 46
localities in southwestern Norway from Vest-Agder to Hordaland. The sites are in the
boreonemoral region, the southern boreal region, and in the lowland belt of the coastal section.
Altitude: From about sea-level to 200 m. Counties: VA, Ro, Ho.

World distribution. According to Clerc (1987), Usnea fragilescens agg. belongs to the
eu-oceanic element in the European flora in the sense of Degelius (1935). The aggregate also
occurs rarely in the Mediterranean area. Usnea fragilescens s. str. has the most restricted dis-
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Fig. 55. Usnea fragilescens aggregate. Distribution in Norway.

tribution, being known only from France, westernmost (and rarely eastern) British Isles, and
Norway. Thus in northwest Europe that species shows largely a western British Isles to
western Norway disjunct distribution.

In Fennoscandia the aggregate is restricted to Norway.

Ecology. Results. The aggregate has been collected on bark of Pinus sylvestris (14),
mossy cliffs (14), Betula sp. (2), and on bark of Alnus glutinosa (1), and Populus tremula (1).
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The habitats included Pinus forests (9 sites), more rarely open coastal heaths, and Quercus and
Betula forests. On the tree trunks, the aggregate was most abundant on the shaded side of the
trunks. Some specimens were from exposed, coastal rock. Recorded aspects were northern and
northeastern, occasionally western.

Discussion. Usnea fragilescens agg. grows on bark of Pinus sylvestris, more rarely on
other trees, and on mossy rock walls. The aggregate seems to be corticolous more frequently
than saxicolous; saxicolous thalli grow on exposed as well as on sheltered cliffs (see also
Clerc 1987). According to Clerc the aggregate occurs on siliceous rather than calcareous rock.
Corticolous specimens seem to be most luxurious in old woodlands.

Threats. Results. Recorded threats include planting of Picea (3549, 1363), felling of
substrate tree (1570, 3549), building on the site (403), abrasion of the tree trunks (3249), and
cultivation (3250).

Status in Norway. Eight of the old localities were investigated. The aggregate was
present in seven and was regarded as uncertain in one. Seven new localities were discovered.
The aggregate can be considered as rather common in old, oceanic Pinus sylvestris woodlands
in Hordaland south of Bergen (e.g. in 1570, 3251, 3549). There is one small population in a
nature reserve (409).

Recommendations. The possible occurrence of the Usnea fragilescens agg. in some
recently established coniferous forest reserves of southwestern Norway should be investigated.
Threat categories should be identified for each species in the aggregate. Two sites (/559 and
751/1579) are recommended for protection.

Notes. Usnea fragilescens s. str., U. cornuta and U. flammea are here treated
collectively since the complex is in need of further study. In Norway U. flammea appears to
be the most common species of the aggregate.

Localities.

1566 HORDALAND, ASK@Y, Litleasen, [KN 90 10, 1115 1], alt.: 60 m, 1984.06.14 Tensberg T. 60 (BG).

1571 HORDALAND, ASK@Y, Askeen, Askeskogen, ved *Dronningen’, [KN 89 09, 1115 I}, 1917, Lillefosse
T. (BG).

3761 HORD/(\LA)ND, AUSTEVOLL, Huftarey, S of lake Kvernavatnet, KM 93 64, 1115 II, alt.: 50-80 m,
1990.09.08 Tensberg T. 13618 (BG).

1570 HORDALAND, BERGEN, Fana, Store Milde, Mildeskogen, (KM 938-939,864-866, 1115 II), (alt.: 1-20
m), 1958.05.15 Naustdal J. (BG) — Inv.: TT, 1994.03.27: 3.

3732 HORDALAND, BERGEN, Skibenes, [KM 93 84, 1115 II], 1946.06.30 Dahl E. (O).

752 HORDALAND, BOMLO, Moster, [KM 96 23, 1114 II], 1915.08 Havaas J.J. & Lynge B. (S, UPS).
1562 HORDALAND, BOMLO, prope alpem Siggen, [KM 91 29, 1114 11], 1910.08.14 Havaas J.J. (BG).
1730 HORDALAND, BOMLO, Setravik, [KM 84 10, 1114 1I], 1978.08.14 Alstrup V. 78551 (C).

3745 HORDALAND, BOMLO, Sigjarvag, [KM 93 31, 1114 [], 1939.07.09 Dahl E. (O).
3758 HORDALAND, BOMLO, SW side of Bjerkdsen, KM 868 175, 1114 11, 1985.07.09 Blom H.H. (BG).
1731 HORDALAND, ETNE, Skénevik, [LM 27-28,25, 1214 1I], 1978.08.15 Alstrup V. 78585 (C).
3746 HORDALAND, ETNE, Nordstranda ved Brennland, LM 18 23, 1978.08.15 Krog H. & Osthagen H. 4223
0).
751 HOléD)ALAND, OS, Sernes, Bjernaasen, on the steep N slope W of the lake Bjegrnavatn, [LM 02 72, 1115
11], 1978.08.17 Moberg R. 3690 (UPS).
1579 HORDALAND, OS, Bjemen, hayde 110, LM 02 73, alt.: 100 m, 1987.09.05 Holien H. 2960b (TRH).
3549 HORDALAND, OS, Stremo, NE slope of Mt Hjortasen, W of Kvernavika, KM 983 762, 1115 II, alt.: 90
m, 1994.04.23 Tensberg T. 19734 (BG) — Inv.: TT, 1994.04.23: 3.
402 HORDALAND, RAD@Y, Halland i Manger pgd., p& Radeen, KN 85 30, 1116 111, 1909.08.13 Havaas J.J.
(BG, O) — Inv.: TT, 1994.04.26: —.
® 404 HORDALAND, RAD@Y, inter Manger & Hallandsvand, (KN 854 297, 1116 111), (alt.: 150 m), 1909.08.15
Havaas J.J. (C, O) - Inv.: DO®@, 1994.04.26: 1.
® 403 HORDALAND, STORD, Leirvik, (LM 041 314, 1214 V), (alt.: 50 m), 1910.08.20 Havaas J.J. (O) — Inv.:
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TT, 1994.05.12: 2.
1565 HORDALAND, STORD, Kannelenning, [LM 01 33, 1114 1], 1922.07.28 Holmboe J. (BG).
3249 HORDALAND, STORD, the hillock between Skjersholmane ferry quay and cove Alnavagen, LM 015 291,
1114 1, alt.: 10 m, 1993.11.19 Tensberg T. 19581 (BG) — Inv.: TT, 1993.11.19: 2.
3251 HORDALAND, STORD, Stord, SW of Leirvik, c¢. 200 m SW of Hattland, LM 004 299, 1114 I, alt.: 40
m, 1993.09.01 Tensberg T. 19130 (BG) — Inv.: TT, 1993.09.01: 3.
3730 HORDALAND, STORD, Gullberg, [LM 044 314, 1214 1V], 1927.06.21 Lynge B. (O).
3733 HORDALAND, STORD, mellom Havanes og Leirvik, [LM 04-05,33-34, 1214 1V], 1927.06 Lynge B. (O).
3760 HORDALAND, SUND, Sotra, Glesvar, KM 80 80, 1115 III, 1967.11.15 @vstedal D.O. (BG).
3734 HORDALAND, TYSNES, Anuglo, [LM 16—17,47-48, 1214 V], 1927.06.23 Lynge B. (O).
3250 HORDALAND, OLEN, between Bjoaneset and Vikabygd, E of hill Kvamasen, LM 074 139, 1214 III, alt.:
90 m, 1993.11.19 Tensberg T. 19587 (BG) — Inv.: TT, 1993.11.19: 2.
1363 ROGALAND, EIGERSUND, Mjelhusasen, LK 276 852, 1211 I, 1980.09.19 Gauslaa Y. (NLH) — Inv.: J1J,
1993.10.03: 2.
409 ROGALAND, HIELMELAND, Hjelmen, (LL 392 693, 1213 II), alt.: 100 m, 1970.08.22 Elven R. (O) -
Inv.: DO@, 1993.10.06: 1.
1362 ROGALAND, SANDNES, nordsida av Dalsnuten, Dale, LL 14 33, alt.: 180 m, 1965.05.16 Lye K. (NLH)
= Inv.: JIJ, 1993.10.24: 1.
3724 ROGALAND, SANDNES, Hele, Krusafjell, LL 28-29,31-32, alt.: 50 m, 1980.06.14 Holtan-Hartwig J. &
Timdal E. s.n. (O).
408 ROGALAND, SOKNDAL, Knubedal, c. 5 km @ for Hauge, [LK 42 67-68, 1311 IV], 1967.06.23
Ryvarden L. (O).
1559 ROGALAND, SOKNDAL, Ragefjord, Seljudsen, (LK 39 70, 1311 IV), 1905.08.28 Havaas J.J. (BG) —
Inv.: DOQ, 1993.05.08: 3.
1560 ROGALAND, SOKNDAL, Sogndalsstrand, [LK 41 68, 1311 IV], 1905.08.18 Havaas J.J. (BG).
2582 ROGALAND, SOKNDAL, by Ragefjord, [LK 39 68-69, 1311 1V], 1905.08.27 Havaas J.J. (DUKE).
3723 ROGALAND, SOKNDAL, rett N for Eia, LK 41 82, 1977.07 Jelle O. (O).
1366 ROGALAND, STRAND, Ugeli, LL 241 521, alt.: 100 m, 1988.09.30 Gauslaa Y. (NLH).
3741 ROGALAND, SULDAL, Jelsa, [LL 30-31,81-82, 1213 1], 1980.06.17 Holtan-Hartwig J. & Timdal E. 1534
(0).
3740 ROGALAND, TYSVZAR, Tveit landbruksskole, LL 17 83, alt.: 10 m, 1980.06.17 Holtan-Hartwig J. &
Timdal E. 1542 (O).
398 VEST-AGDER, FARSUND, Spind church, LK 76 41, 1311 II, alt.: 80 m, 1980.06.08 Holtan-Hartwig J.
& Timdal E. 1248 (O).
3719 VEST-AGDER, FARSUND, Uddal, LK 60 49, 1977.06 Jelle O. (O).
3720 VEST-AGDER, FARSUND, Lista. N-faced slope between Ellenes and Elle, LK 626 508, 1311 II, alt.:
20-60 m, 1993.05.28 Haugan R. & Pedersen O. H3001 (O).
3721 VEST-AGDER, FARSUND, Lista, Langey, LK 74 39, 1311 II, alt.: 20 m, 1993.05.30 Haugan R., Pedersen
O. & Reren V. H3045, H3046 (O).
3736 VEST-AGDER, FARSUND, Egeroy, LK 72 38, 1977.0S Jolle O. (O).
3738 VEST-AGDER, FARSUND, Agnekilen, LK 77 40, 1977.05 Jalle O. (O).
3718 VEST-AGDER, FLEKKEFJORD, Urstad pa Hidra, LK 57 56, 1977.08 Jelle O. (O).
3737 VEST-AGDER, LYNGDAL, V-vendt li ved Aunevik, LK 80 43, 1977.08 Jelle O. (O).
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Usnea longissima Ach.

IUCN categories. Norway: V, Sweden: E, Finland: EX, EU: EX (or E?).
European responsibility species.

Norwegian distribution (Figs 58, 59). Usnea longissima occurs in eastern parts of
southern Norway with some disjunct localities in Trendelag and Sogn og Fjordane, and is
known from 407 localities. Its main occurrences are in lowland areas with isolated, forested
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Fig. 56. Latitude (°N) and altitude (m) of known localities with Usnea longissima in Norway.
O = localities known in 1975 (n=223), V = localities recorded for the first time during the
period 1976-1994 (n=177). The five northernmost localities are from the west coast and
Trendelag. Only localities where the geographical position and altitude could be identified
have been included.

hills. Today it is a boreal lichen, but previously it also occurred in Fagus sylvatica forests in
southern Vestfold, in the boreonemoral region. The species is lacking in @stfold and eastern
parts of Akershus and northwards along the Swedish border. (Several, mainly extinct, localities
are known from the Swedish side of the border; Esseen & Ericson 1982.)

The species has been mapped in detail in parts of Nordmarka, a forested area north of
Oslo, by Haugmoen (1952) and re-mapped by Olsen & Gauslaa (1991). Its occurrence in the
Totendsen area was mapped by Gaarder et al. (1991). Two chemical strains are present in
Norway: The common one containing diffractaic acid, the other evernic acid (the latter is
known from only a single locality; Thegersen & Heiland 1976). Altitude: 60—920 m. Counties:
Ak, He, Op, Bu, Vf, Te, SF, ST, NT.

World distribution. Usnea longissima is restricted to the boreal coniferous region
where it has an incompletely circumpolar distribution, with occurrences in Europe, Asia, and
North America (Motyka 1936—38, Ahti 1977a). The distribution was previously considered
to be continental (Ahlner 1948, Gams 1961). With additional recent records from Spain
(Ottosson 1968) and from oceanic parts of Norway (Jergensen & @vstedal 1975, Gauslaa et
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Fig. 57. Recording history of Usnea longissima in Norway. Mean values are given for the
altitude (O) and the latitude (@) of localities recorded as new within time intervals specified
below. Standard errors of means are shown by vertical bars if larger than symbol. The high
latitude and large standard error of mean for the period 1930-39 are due to the discovery of
two localities in Nord-Trendelag. Time intervals with corresponding number of observation
are: 1858—1929: n=16, 1930—39: n=37, 1940—49: n=19, 1950-59: n=109, 1960-69: n=15,
1970-79: n=17, 1980—89: n=23, 1990-93; n=147. Only dated localities where both the
geographical position and the altitude could be identified have been included.

al. 1992), however, the European distribution conforms with Schauer’s (1965) distribution type
’nordmitteleuropéisch-ozeanisch’. Ahti (1977a) also stressed the oceanic tendency of this
species, as it is more common near the coasts and absent in the highly continental parts of the
world. The Scandinavian distribution was mapped by Ahlner (1948); updated maps from
Sweden and/or other data on distribution are given by Esseen & Ericson (1982), Esseen
(1991), and Andersson & Williamson (1993).

Declining populations of U. longissima were reported from Scandinavia already by
Ahlner (1931b), and from other parts of Europe by Lettau (1911) and Gams (1961). The
species is now extinct or threatened in many European countries (Bibinger 1970, Esseen et
al. 1981, Esseen & Ericson 1982, Ruoss & Clerc 1987, Wirth 1976, 1987). It is listed as
extinct from the EU (Serusiaux 1989), but recent collections has been distributed from Italy
(Obermayer 1996). Norway has the largest populations in Europe.
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Fig. 58. Usnea longissima. Distribution in Norway.
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Fig. 59. Usnea longissima. Main distribution area in southeastern Norway.



206 SOMMERFELTIA 23 (1996)

Tab. 3. Recorded substrates of Usnea longissima in Norway. More than one substrate is
recorded in many localities.

Substrate No of localities
Picea abies 389
Betula spp. 81
Sorbus aucuparia 27
Alnus incana 9

Salix caprea
Populus tremula
Quercus spp.
Fagus sylvatica
Pinus sylvestris
Dead trees
Rock

N O — N NN NO

Ecology. Results. The most frequent host tree was Picea abies (Tab. 3), but the species
was often abundant on deciduous trees as well. On Picea abies it was often twisted around
branches that had green needles, without direct contact with the bark. The few saxicolous
records represented temporary, secondary habitats in sites where the species was highly
abundant.

Usnea longissima was usually found on old trees in old-growth forests dominated by
Picea abies. It occurred on young trees only in localities with large, vital populations on
nearby old trees. Two different types of habitats were frequently observed: Old spruce forests
with northern to eastern exposure (hill localities), and forested canyons with running water.
Usnea longissima was frequently found in forests where gentle selective fellings were
practised in the past, as recognized by frequent lack of old decaying logs.

pH measurements of twigs of the most common host, Picea abies, showed that U.
longissima tolerates a low bark pH (4.13 £0.07, n=33, Y. Gauslaa, unpubl. data).

Localities with U. longissima frequently contained other interesting macrolichens as
well, e.g., Alectoria sarmentosa, Bryoria bicolor, B. nadvornikiana, B. tenuis, Hypogymnia
vittata, Lobaria pulmonaria, L. scrobiculata, and Platismatia norvegica. Canyons also
contained Ramalina thrausta and several rare members of Caliciales, locally also Menegazzia
terebrata and Cetrelia olivetorum. The southernmost localities and the west coast localities
additionally contained oceanic species like Arthonia vinosa, Degelia plumbea, Lobaria
amplissima, Nephroma laevigatum, Normandina pulchella, Pannaria conoplea, P. ignobilis,
P. rubiginosa, Peltigera collina, Sticta sylvatica, and Thelotrema lepadinum.

Discussion. Usnea longissima does not seem to favour Picea abies as substrate over
other trees, although it shows a strong preference for Picea forests. G. Gaarder (unpubl. data)
demonstrates that the distribution of U. longissima on the different trees corresponds to the
tree species distribution within the stands. One of the vital populations was in a mixed
Quercus sp. and Pinus sylvestris stand. The species therefore appears less host specific than




SOMMERFELTIA 23 (1996) 207

in Sweden (Ahlner 1931b, Esseen 1981), probably because of a more humid climate. It has
never been recorded outside forests.

The species may be considered as an indicator of old-growth forest. In Picea forests
with U. longissima in Sweden, most trees have an age of 80—150 years, with a maximum of
270 years (Esseen et al. 1981). Haugmoen (1952) concluded that U. longissima tolerates well
the selective fellings that were previously practised, a conclusion here supported by the
observation of stumps in several visited stands. Clearcutting was introduced in Norway in the
1950’s.

Usnea longissima localities seem mostly to be fire-free refugia, as in Sweden (Esseen
et al. 1981). Fire is usually locally avoided in sites with a water table due to a northern or
eastern exposure, probably also in sites with a high air humidity (Esseen et al. 1981). Gams
(1961) classified U. longissima as a strongly mist-depending lichen.

Usnea longissima populations often have a patchy occurrence, even in uniform habitats.
This has been explained by its shorter dispersal distances compared to other thread-like lichens
(Esseen 1985). The short dispersal distance is unfavourable in a forested landscape fragmented
by clearings (Esseen & Ericson 1982).

Gauslaa et al. (1992) hypothesize that Usnea longissima may have immigrated relatively
recently to parts of its present distribution area in eastern Norway. They regard the few highly
oceanic forests along the western coast (especially /386 with luxurious populations on
Quercus sp. and Pinus sylvestris) as probable refugia in a part of the country where extensive
deforestation occurred in earlier periods. Picea abies creates a moist microclimate, and its
immigration to eastern Norway 1000-2500 years ago (Hafsten 1992) may have enabled U.
longissima to migrate eastward into areas with a drier macroclimate, as has been indicated for
Platismatia norvegica (Ahlner 1948) and Bryoria smithii. Usnea longissima tends to be most
common in suboceanic hills of eastern Norway, as it is in Sweden (Esseen et al. 1981).

Threats. Results. Recorded threats were forestry (171), air pollution (138), and land
development (2).

Discussion. Clearcutting is the most frequently recorded cause of extinction, reduced
vitality or abundance. Felling of neighbouring Picea stands has also affected U. longissima:
The species disappeared within 5 years from one locality in Totendsen (2987) because of
neighbouring stands were felled. In the southernmost locality in Norway (596, a Picea forest
in Vestfold with recent observations of U. longissima), only blackish and weak thalli were
found although the habitat seemed ’intact’ with several species believed to be indicators of
canopy continuity. Apparently some kind of air pollution has affected the population. In the
other old Vestfold localities, forestry alone could explain the extinction, as clearcuttings were
numerous. N

There seems to be a general agreement that forestry is the main threat for this species
(Lettau 1911, Ahlner 1931b, Gams 1961, Esseen et al. 1981, Esseen & Ericson 1982, Ruoss
& Clerc 1987). However, Olsen & Gauslaa (1991) found that fellings alone could not explain
the large loss of localities in Nordmarka and concluded that air pollution is also likely to play
a role. Esseen et al. (1981) reached a similar conclusion for Sweden.

Status in Norway. The species was investigated in 48 old localities. It was found in 18
localities, regarded as extinct in 27, and of uncertain status in 3. 152 new localities were
discovered. Reduced vitality and/or abundance was observed in 5 of the 18 old and intact
localities. It is difficult to give an exact number of intact localities, because several of the 164
localities discovered in the 1990°s are already destroyed. Populations fragmented or reduced
by fellings were recorded in as many as 28 of the localities discovered after 1990.
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Seventy-nine percent of the localities have been discovered after 1950, 48% after 1970,
and as much as 37% after 1990, mainly because the species has recently been intensively
searched for in new localities. The apparent increase in known intact localities reflects
sampling history rather than trends in the dynamics of distribution and abundance. A scatter
diagram of latitude and altitude (Fig. 56) indicates that the original distribution area included
most of the forested land in eastern Norway between 59° and 62°N lat. from an altitude of
100 to at least 800 m. The apparent shift in preference to higher altitudes and latitudes during
the recording history of U. longissima in Norway (Figs 56, 57) probably reflects merely the
easier access to remote areas. The early botanists collected forest lichens mainly in the
southern lowlands and close to roads. Nearly all of these old localities seem to be destroyed,
while forests previously too remote for forestry still contain scattered U. longissima habitats.
At present the previously unaccessible forests are rapidly being exploited. The gap in the
distribution along the Swedish border represents an area not much visited by the early
lichenologists, and few old-growth forests are known from this area today. No intact localities
were found in the southern parts of Vestfold, an area of previous rich populations.

In Nordmarka, it was not found in any of the 67 localities where it was present in 1951
(Haugmoen 1952), but occurred in 7 newly discovered localities (Olsen & Gauslaa 1991).

The following localities are within nature reserves: Akershus: /391, 2642; Oppland: 484,
495, 1394, 507, 492, 1395, 1396, 3164; and Sogn og Fjordane: /386 (temporarily protected).
None of the largest U. longissima populations are protected.

Recommendations. The richest populations are not protected, and we propose protection
of Storbekken/Floka (/327/1329) and Djupdalen in Lillehammer (489/3438), Lauvhuggu (488)
and Drogsetsetra (3450) in Gjovik, and Hegda (34/8) in Nordre Land. The two localities in
Lillehammer are canyon localities, the others are hill localities.

It is especially important to establish a sufficient buffer zone around canyon populations.
The protected Augga population (/394), e.g., is severely reduced by neighbouring
clearcuttings. Canyon populations are probably better protected against air pollution than hill
populations, and hence of particular importance.

In order to get one large area with several rich hill localities of U. longissima protected,
an area of around 10 km’ (equivalent to ’lodd’ 4 and 5) at Totenasen is proposed for
protection, including the following localities: 615, 1369, 1573, 2079, 3145, 3151, 3152, 3157,
3159, 3160, 3161, 3195, 3204, 3223, 3224. This is a large forest landscape with several
pockets of old-growth forest where U. longissima is still common. Protection of a larger
forested landscape is important for research to distinguish between effects of air pollution and
forestry.

Other areas that should be considered for protection are Liaskogen in Nord-Aurdal
(including localities 2303, 2304, 2359; see Evernia divaricata), and one of the two localities
in western Norway (/386).

If Usnea longissima are to survive in more than a few nature reserves, however, forestry
authorities should develop plans for controlled logging in existing localities. Easy access to
updated distribution data is essential. It is highly regrettable that The Ministry of Agriculture
still subsidizes destruction of habitats with U. longissima and other interesting lichens, e.g. the
canyon Bergdela (1371, the northernmost U. longissima locality in Gudbrandsdalen).

Localities.

@ 2323 AKERSHUS, ASKER, @yevatn, [NM 76 40, 1814 I], [alt.: 390 m], 1938, Rui H. (Ahlner 1948: 215).

A 436 AKERSHUS, BERUM, Isidalen, nzr Knappnaring, NM 77 49, 1814 1, 1978.05.21 Timdal E. 286 (O).
V¥ 472 AKERSHUS, BERUM, N-siden av Kjelasen, Vestmarka, [NM 78 40, 1814 I], [alt.: 320 m], 1958.03.16
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Wischmann F. (O).

AKERSHUS, BERUM, vegen til Tjzregrashegda, NM 848 519, alt.: 400 m, 1979, Qiseth K.B. & Aarvik
S. (NLH).

AKERSHUS, BARUM, Vensissetra, NM 849 526, alt.: 350 m, 1979, @iseth K.B. & Aarvik S. (NLH).

AKERSHUS, BERUM, NO-sida av Temmeras, langs Aborbekken, [NM 88 50, 1814 IJ, alt.: 240-300 m,
1951, Haugmoen K. (Haugmoen 1952).

AKERSHUS, BERUM, 200 m S for S-enden av Abonjen, [NM 87 51, 1814 1], alt.: 330 m, 1951,
Haugmoen K. (Haugmoen 1952).

AKERSHUS, BEARUM, langs Skillebekk, [NM 87 50, 1814 1], alt.: 300 m, 1951, Haugmoen K. (Haugmoen
1952). .

AKERSHUS, BERUM, SW-hellinga av Brunkollen, [NM 86 48, 1814 I}, alt.: 330 m, 1951, Haugmoen K.
(Haugmoen 1952).

AKERSHUS, BERUM, Brunkollen, 200-300 m SW for Sztertjernet, [NM 85 49, 1814 IJ, alt.: 390 m,
1951, Haugmoen K. (Haugmoen 1952).

AKERSHUS, BERUM, Lakebergsterhogda, [NM 85 50, 1814 1], alt.: 420-450 m, 1951, Haugmoen K.
(Haugmoen 1952).

AKERSHUS, BARUM, mellom Abortjern og Triungsvatna, [NM 86 51, 1814 I], alt.: 360 m, 1951,
Haugmoen K. (Haugmoen 1952).

AKERSHUS, BEARUM, Tjzregrashegda, [NM 85 51, 1814 1], alt.: 420 m, 1951, Haugmoen K. (Haugmoen
1952).

AKERSHUS, BEARUM, vest for Triungsvatna, [NM 86 52, 1814 I], alt.: 360 m, 1951, Haugmoen K.
(Haugmoen 1952).

AKERSHUS, BARUM, vest for Triungsvatna, [NM 85 52, 1814 1], alt.: 360—-390 m, 1951, Haugmoen K.
(Haugmoen 1952).

AKERSHUS, BERUM, S-sida av Lomma 300-500 m NW for Guribysaga, [NM 80 50, 1814 I], alt.: 210
m, 1951, Haugmoen K. (Haugmoen 1952).

AKERSHUS, BARUM, Vidvangshegda, E og SE for Helvetesputtane, [NM 82 55, 1815 1], alt.: 540 m,
1951, Haugmoen K. (Haugmoen 1952).

AKERSHUS, BERUM, Danieishogda SW, [NM 82 54, 1815 II], alt.: 480 m, 1951, Haugmoen K.
(Haugmoen 1952).

AKERSHUS, EIDSVOLL, Feiring, S for Astjemet, PN 154 101, 1916 11, alt.: 570 m, 1991.03.28 Gaarder
G. G401 (0).

AKERSHUS, EIDSVOLL, Mistberget, [PM 18-19,94-95, 1915 IV], 1966.06.26 Lye K. (NLH).

AKERSHUS, FET, Gjertlien, [c. PM 24-25,42, 1914 1], alt.: 200 m, 1962.09.23 Rui H. (O).

AKERSHUS, FET, D=lerud, [PM 24 45], 1928.06.22 Lid J. (O).

AKERSHUS, HURDAL, Fjellsjgkampen, PN 069 038, alt.: 745 m, 1984.06.26 Bakken O. (NLH).

AKERSHUS, HURDAL, Fjellsjgkampen, PN 061-062,042-046, 1915 IV, [ait.: 760 m], 1993.09.30 Resok
@. & Hapnes A. s.n. (O) - Inv.: AH & OR, 1993.09.30: 3.

AKERSHUS, HURDAL, Lushaugen, NN 929-931,008, 1815 I, [alt.: 780 m], 1993.09.22 Resok 9. &
Hépnes A. s.n. (O) — Inv.: AH & OR, 1993.09.22: 3.

AKERSHUS, NANNESTAD, Hurdalen, Temte, [PM 14 86, 1915 V], 1936.01.11 Lynge B. (O).

AKERSHUS, NANNESTAD, Sandnesseter, PM 109 914, [alt.: 220 m], 1985.06.16 Bakken O. (NLH).

AKERSHUS, NANNESTAD, Marifjell-Klofjell, PM 076 884, alt.: 640 m, 1986.07.01 Bakken O. (NLH).

AKERSHUS, NANNESTAD, Kvemnsjeen, PM 048 868, alt.: 530 m, 1986.07.03 Bakken O. (NLH).

AKERSHUS, NANNESTAD, Nordklofjell, PM 084 888, alt.: 650 m, 1986.07.01 Bakken O. (NLH) — Inv.:
OB: 0.

AKERSHUS, NANNESTAD, Rudskampen, PM 033 779, alt.: 570 m, 1986.07.13 Bakken O. (NLH).

AKERSHUS, NITTEDAL, Elkollen ved Hakedalen, [NM 98 66, 1915 III], 1908.09.05 Lynge B. (O).

AKERSHUS, NITTEDAL, mellom Stryken og Mago, [NM 95 69, 1915 I], alt.: 260 m, 1938.01.23 Rui H.
5197 (O).

AKERSHUS, ULLENSAKER, Trandum, Gardermoen, [PM 17 77, 1915 II], [alt.: 200 m], 1928.09.26
Scholander P.F. (O).

AKERSHUS/OPPLAND, NANNESTAD/LUNNER, Skotjernfjell, NM 996 797, 1915 III, [alt.: 600 m],
1993.05.24 Andersen G., Bredesen B. & Rinden H. (O).

BUSKERUD, FLESBERG, ner toppen av Maugerudkollen, [NM 19 36, 1714 1V], alt.: 700 m, 1970.04.04
Wischmann F. (O).
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BUSKERUD, FLA, Gulsvikelva, NM 31 92, 1715 IV, 1975.07.20 Wischmann F. (O).

BUSKERUD, FLA, Greslandsbekken, NM 19-20,96-97, 1715 IV, 1975.07.08 Wischmann F. (O).

BUSKERUD, FLA, Ovstevassetrene, [NM 38 97, 1715 1], [alt.: 450 m], 1945, Eckblad F.E. (Ahlner 1948).

BUSKERUD, HOLE, Torgetjern, [NM 75 56, 1815 1I], {alt.: 500 m], 1965.06.06 Rui H. 12979 (O).

BUSKERUD, HOLE, Bennerudtjern, [NM 74 57, 1815 IlI], 1970.06.14 Haugland A. J. & Elven R. (O).

BUSKERUD, HOLE, Finneflakseter —Sydseter, [NM 73 54, 1815 III], alt.: 450 m, 1941.04.10 Rui H. 4367
(0).

BUSKERUD, HOLE, Kongens utsikt, [NM 72 57, 1815 III], 1967.08 Hakelier N. (BG).

BUSKERUD, HOLE, langs bekken fra Svarttjernet i retning Lomma, [NM 79 51, 1814 I], alt.: 240 m,
1951, Haugmoen K. (Haugmoen 1952).

BUSKERUD, HOLE, S for Lomma, W for Qyersatra, [NM 78 52, 1815 II], alt.: 240 m, 1951, Haugmoen
K. (Haugmoen 1952).

BUSKERUD, HOLE, W til SW for Soterudhytta, W-sida av Lomma, [NM 78 53, 1815 II], alt.: 270 m,
1951, Haugmoen K. (Haugmoen 1952).

BUSKERUD, HOLE, N til NW for Soterudhytta, W-sida av Lomma, [NM 78 54, 1815 I, alt.: 270 m,
1951, Haugmoen K. (Haugmoen 1952).

BUSKERUD, HOLE, SW til W for Plassedammen, [NM 77 56, 1815 II], alt.: 300 m, 1951, Haugmoen K.
(Haugmoen 1952).

BUSKERUD, HOLE, W sida av Lomma, [NM 77 55, 1815 II], alt.: 300 m, 1951, Haugmoen K.
(Haugmoen 1952).

BUSKERUD, HOLE, NE for Utsikten, [NM 820-823,560-563, 1815 II], alt.: 510 m, 1951, Haugmoen K.
(Haugmoen 1952).

BUSKERUD, HOLE, N —NE for Saterhaugen, [NM 80 57, 1815 II], alt.: 420—450 m, 1951, Haugmoen
K. (Haugmoen 1952).

BUSKERUD, HOLE, mellom Gampetjern og Kattjernasen, [NM 80 58, 1815 II], alt.: 480 m, 1951,
Haugmoen K. (Haugmoen 1952).

BUSKERUD, HOLE, Elgsbrenna W, [NM 77 59, 1815 II], alt.: 450 m, 1951, Haugmoen K. (Haugmoen
1952).

BUSKERUD, HOLE, gvre del av Gampedalen, E for Svingomkringen, [NM 77 58, 1815 1], alt.: 360-390
m, 1951, Haugmoen K. (Haugmoen 1952).

BUSKERUD, HOLE, Déstjernbrenna, [NM 78 58, 1815 II], alt.: 390 m, 1951, Haugmoen K. (Haugmoen
1952).

BUSKERUD, HOLE, Dastjernbrenna, [NM 78 57, 1815 II], alt.: 390 m, 1951, Haugmoen K. (Haugmoen
1952).

BUSKERUD, KONGSBERG, Jonsknuden, [NM 28-30,14-16, 1714 III], 1841, Poulsen C.M. (C).

BUSKERUD, KRODSHERAD, Trangen, [NM 35-36,75-76, 1715 11], 1941.08.14 Stermer P. (O).

BUSKERUD, KRADSHERAD, nedenfor Surtebergseter, [NM 31 80, 1715 IV], ait.: 400 m, 1941.08.08
Stermer P. (O).

BUSKERUD, KRODSHERAD, Bjere, [NM 33-35,68-69, 1715 I1], [alt.: 150-250 m}, 1941.08.13 Starmer
P. (O)

BUSKERUD, KRODSHERAD, Laksegjuv, NM 30 84, 1715 IV, alt.: 590 m, 1982.06.15 Tensberg T. 6963
(BG, TRH). .

BUSKERUD, KR@DSHERAD, by small brook S of Bakkemyrhegda, NM 361 669, 1715 II, alt.: 450 m,
1993.02.28 Haugan R. H2654 (O).

BUSKERUD, KRODSHERAD, Vestsiden av Kraderen, ved Fjellhvil, NM 323 765, 1715 111, alt.: 500 m,
1993.09.08 Gaarder G. 1048 (O).

BUSKERUD, LIER, rett © for Gampen i Lier, [NM 75 42, 1814 I], alt.: 400 m, 1946.02.24 Rui H. 5777
(0).

BUSKERUD, LIER, Asdela river gorge, NM 73 38, 1814 IV, alt.: 150-250 m, 1991.10.27 Haugan R.,
Bratli H. & Hansen M. H2379 (O).

BUSKERUD, LIER, like S for Lindeberget, [NM 76 44, 1814 1], 1955.03.06 Wischmann F. (O).

BUSKERUD, LIER, Sylling, Enger, [NM 73-74,39-40, 1814 IV], 1917.10.17 Lynge B. (O).

BUSKERUD, MODUM, Svartisen, [NM 58-60,39—-40, 1814 V], alt.: 500 m, 1948.08.06 Stermer P. (O).

BUSKERUD, MODUM, Snarum, Ramfossmoen, [NM 45 61], 1916.06.08 Nissen & Lynge B. (O).

BUSKERUD, NORE OG UVDAL, ved bekk like W for Frygne, MM 99 67, 1973.06.10 Wischmann F. (O).

BUSKERUD, RINGERIKE, Smeddalen, [NM 86 62, 1815 II], 1937.02 Dahl E. (O).
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BUSKERUD, RINGERIKE, Oppkuven, NM 84 62, 1971.03.07 @sthagen H. (O).

BUSKERUD, RINGERIKE, Norderhov, S for Dalstjern, NM 82 63, 1971.03.07 Osthagen H. (O).

BUSKERUD, RINGERIKE, Gaupskardet, [NM 76 64], 1970.09.06 G@sthagen H. (O).

BUSKERUD, RINGERIKE, Kollebratasen (E for Mattisplassen i Hole), [NM 78 57, 1815 II], 1961.07.13
Hygen K. (O).

BUSKERUD, RINGERIKE, E siden av Stygdalsfjellsplassen, N for Sandungen, [NM 87 65], 1933.03.05
Breien K. (O).

BUSKERUD, RINGERIKE, Norderhov, Gyrihaugens SW skraning, [NM 76 62, 1815 I}, 1934.01.28
Breien K. (O).

BUSKERUD, RINGERIKE, Norderhov, Gyrihaugen, p& N siden, [NM 76-77,63, 1815 1I], 1932.02.05
Breien K. (O).

BUSKERUD, RINGERIKE, Norderhov, mellom Lorthulseter og Spélen, [NM 84 67, 1815 II], 1933.09.24
Breien K. (O).

BUSKERUD, RINGERIKE, Nordre Veme skog, Sokndalen, [NM 60-62,74-76, 1815 III], 1896.10.04
Berner (O).

BUSKERUD, RINGERIKE, Norderhov, Fagerliflakene NW for Sandungen, [NM 87 66, 1815 II],
1933.03.05 Breien K. (O).

BUSKERUD, RINGERIKE, Norderhov, i skrdningen fra Stubdal til Stubdalsflakene, [NM 78 65, 1815 II],
1935.02.24 Breien K. (O).

BUSKERUD, RINGERIKE, Norderhov, W skraningen av Oppkuven, [NM 82-83,62-63, 1815 II],
1933.02.04 Breien K. (O).

BUSKERUD, RINGERIKE, Norderhov, NE skraningen av Opkuven (ner Svarten), [NM 85 63, 1815 1],
1934.03.04 Breien K. (O).

BUSKERUD, RINGERIKE, Norderhov, ved stupet W for Oretjern (ner Gyrihaugen), [NM 75-76,61-62,
1815 11}, 1933.03.12 Breien K. (O).

BUSKERUD, RINGERIKE, Norderhov, Damtjern (Stubdal), [NM 78 66, 1815 II], 1966, Rui H. (O).

BUSKERUD, RINGERIKE, Norderhov, Gyrihaugen, [NM 77 63, 1815 II], 1969.05.25 Rui H. 15656 (O).

BUSKERUD, RINGERIKE, Norderhov, Vidvangshegda, [NM 82 55, 1815 II], alt.: 540 m, 1939.02.05 Rui
H. 5266 (O).

BUSKERUD, RINGERIKE, pa N-sida av Rolighaugen, mot Katnosa, like S for ny skogsbilveg, (NM
879-882,682), alt.: 500 m, 1980.06.14 Gauslaa Y. (NLH) — Inv.: BB, 1993.03.29: 4.

BUSKERUD, RINGERIKE, Finnvannet, NM 845 703, alt.: 500 m, 1985.06.12 Gauslaa Y. (NLH).

BUSKERUD, RINGERIKE, Aklangsneset, NM 865 709, 1993.04 Andersen G. (O).

BUSKERUD, RINGERIKE, Spélen, NM 845 702, alt.: 490 m, 1980, Hermansen S. (Hermansen 1981).

BUSKERUD, RINGERIKE, Tvetjerndalen, NM 854 681, alt.: 530 m, 1980, Hermansen S. (Hermansen
1981).

BUSKERUD, RINGERIKE, Adalen, straks vest for Sperillen, Elsrud gard, [NN 56 03, 1815 IV], alt.: 160
m, 1961.03 Elsrud W. (O).

BUSKERUD, RINGERIKE, Karlstadmyra —Storbekken, [NM 83 56, 1815 II], alt.: 420-450 m, 1951,
Haugmoen K. (Haugmoen 1952).

BUSKERUD, RINGERIKE, Dammyrdalen, [NM 83 55, 1815 II], alt.: 450 m, 1951, Haugmoen K.
(Haugmoen 1952).

BUSKERUD;-RINGERIKE, Danielshegda, [NM 83 54, 1815 II], alt.: 480-510 m, 1951, Haugmoen K.
(Haugmoen 1952).

BUSKERUD, RINGERIKE, Fuglemyra —Haramyra, [NM 82 57, 1815 II], alt.: 510 m, 1951, Haugmoen
K. (Haugmoen 1952).

BUSKERUD, RINGERIKE, Dammyra —Utsikten (ner kommunegrensa), [NM 82 56, 1815 II], alt.: 480 m,
1951, Haugmoen K. (Haugmoen 1952).

BUSKERUD, RINGERIKE, NE-skrenten av Slottet, [NM 87 60, 1815 II], alt.: 480 m, 1951, Haugmoen
K. (Haugmoen 1952).

BUSKERUD, RINGERIKE, mellom Stuevatnet og Kjelen, [NM 86 61, 1815 II}, alt.: 510 m, 1951,
Haugmoen K. (Haugmoen 1952).

BUSKERUD, RINGERIKE, Otertjernsasane N, [NM 85 57, 1815 II}, alt.: 510 m, 1951, Haugmoen K.
(Haugmoen 1952).

BUSKERUD, RINGERIKE, Evjedsen, [NM 84 58, 1815 II}, alt.: 540 m, 1951, Haugmoen K. (Haugmoen
1952).
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BUSKERUD, RINGERIKE, Gopletjernsasen NE, [NM 86 59, 1815 11}, alt.: 510-540 m, 1951, Haugmoen
K. (Haugmoen 1952).

BUSKERUD, RINGERIKE, Stuevassdalen, 50-400 m S for Stuevatnet, [NM 86 60, 1815 II], alt.: 480-510
m, 1951, Haugmoen K. (Haugmoen 1952).

BUSKERUD, RINGERIKE, langs Oppkuvbekken W for Lille Oppkuvvatnet, [NM 83 62, 1815 II], alt.: 600
m, 1951, Haugmoen K. (Haugmoen 1952).

BUSKERUD, RINGERIKE, Oppkuvbekken, c. 1 km WNW for Lille Oppkuvvatnet, [NM 82 62, 1815 II],
[alt.: 540 m], 1951, Haugmoen K. (Haugmoen 1952).

BUSKERUD, RINGERIKE, N-hellingene av Oppkuven, [NM 83 63, 1815 II], alt.: 600—630 m, 1951,
Haugmoen K. (Haugmoen 1952). -

BUSKERUD, RINGERIKE, N-hellingene av Oppkuven, [NM 84 63, 1815 II], alt.: 510-660 m, 1951,
Haugmoen K. (Haugmoen 1952).

BUSKERUD, RINGERIKE, N hellingene av Merkreidsen og Kampeknerten, [NM 81 57, 1815 II], alt.: 540
m, 1951, Haugmoen K. (Haugmoen 1952).

BUSKERUD, RINGERIKE, 100-400 m SW for Merratjernet, [NM 80 59, 1815 II}, alt.: 480 m, 1951,
Haugmoen K. (Haugmoen 1952).

BUSKERUD, RINGERIKE, c. 100 m N for Megkkalitjerna, [NM 81 61, 1815 II], alt.: 540 m, 1951,
Haugmoen K. (Haugmoen 1952).

BUSKERUD, RINGERIKE, Nibbitjernet ~-Mekkalitjerna (c. langs kraftgata), [NM 80 61, 1815 II], alt.: 540
m, 1951, Haugmoen K. (Haugmoen 1952).

BUSKERUD, RINGERIKE, c. 100 m W for den vestligste vika i Nibbitjernet, [NM 80 62, 1815 II], alt.:
540 m, 1951, Haugmoen K. (Haugmoen 1952).

BUSKERUD, RINGERIKE, Lauvlia, [NM 79 62, 1815 II], alt.: 540 m, 1951, Haugmoen K. (Haugmoen
1952).

BUSKERUD, RINGERIKE, Lauvliseterbrenna, nar toppen, [NM 79 63, 1815 II], alt.: 600 m, 1951,
Haugmoen K. (Haugmoen 1952).

BUSKERUD, RINGERIKE, ¢. 300 m S for Damtjernet, [NM 78 65, 1815 Il], alt.: 510 m, 1951, Haugmoen
K. (Haugmoen 1952).

BUSKERUD, RINGERIKE, Klantefjellet, [NM 77 65, 1815 II], alt.: 570 m, 1951, Haugmoen K.
(Haugmoen 1952).

BUSKERUD, RINGERIKE, Klantefjellet, [NM 77 64, 1815 II], alt.: 570 m, 1951, Haugmoen K.
(Haugmoen 1952).

BUSKERUD, RINGERIKE, Kulpasen, [NM 78 63, 1815 11}, alt.: 570 m, 1951, Haugmoen K. (Haugmoen
1952).

BUSKERUD, RINGERIKE, Gyrihaugen NW, [NM 76 63, 1815 I, alt.: 540-630 m, 1951, Haugmoen K.
(Haugmoen 1952).

BUSKERUD, RINGERIKE, Migarbekken, avre del, [NM 75 62, 1815 I}, alt.: 480 m, 1951, Haugmoen
K. (Haugmoen 1952).

BUSKERUD, RINGERIKE, c. 300 m S for Skardtjernet, [NM 75 61, 1815 II], alt.: 450 m, 1951,
Haugmoen K. (Haugmoen 1952).

BUSKERUD, RINGERIKE, Store Lomma, [NM 78 61, 1815 II], alt.: 450 m, 1951, Haugmoen K.
(Haugmoen 1952).

BUSKERUD, RINGERIKE, Ingjerdsbrenna —Store Lomma, [NM 78 60, 1815 II], alt.: 450 m, 1951,
Haugmoen K. (Haugmoen 1952).

BUSKERUD, RINGERIKE, Elgsbrenna N, [NM 78 59, 1815 iI}, alt.: 390—450 m, 1951, Haugmoen K.
(Haugmoen 1952).

BUSKERUD, RINGERIKE, 100-200 m NNE for Dastjern, 100-200 m SSW for Déstjern, [NM 78 58,
1815 11}, alt.: 390 m, 1951, Haugmoen K. (Haugmoen 1952).

BUSKERUD, ROLLAG, S. Rollag-elv, sparsomt p& gran i klaftene, NM 16 54, alt.: 450 m, 1974.08.30
Wischmann F. (O).

BUSKERUD, SIGDAL, Eggedal, Li ved Aselva, NM 19 80, alt.: 600 m, 1972.09.05 Wischmann F. (0).

HEDMARK, ELVERUM, N. Skogsbygd, Bergeberget, [PN 51 67], Degelius G. (Ahlner 1948).

HEDMARK, HAMAR, Brumundkampen, (PN 167 671, 1917 Il), (alt.: 780—800 m), 1979.04.12 Solheim
R. (Solheim pers. comm.) — Inv.: RH, 1994.06.12: 3.

HEDMARK, KONGSVINGER, Brandval, Finnskog, [c. UG 44-61,75-95, 2015 1], 1925, Sorknes (NLH,
0).
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HEDMARK, LOTEN, S for Rokosjeen [Like ved Austlikoia], (PN 324-326,394-402, 1916 I), alt.: 250 m,
1967.02.08 Hogholen E. (Hegholen pers. comm.) — Inv.: RH, 1993.08.15: 0.

HEDMARK, LOTEN, Ebru, (PN 312-319,480-508, 1916 I), alt.: 270 m, 1948.07.08 Ahlner S. (S) ~ Inv.:
RH, 1993.03.02: 0.

HEDMARK, LOTEN, Larss®tra, PN 31 55, 1916 I, alt.: 500 m, Hegholen E. (Hegholen pers. comm.).

HEDMARK, NORD-ODAL, Songkjelen, N@-sluttningen, [PM 39-40,92-93, 2015 1V}, alt.: 430 m,
1948.08.13 Ahlner S. (O).

HEDMARK, RINGSAKER, Bjenndalen ved Brumundsaga, PN 06 63, 1916 IV, alt.: 630 m, 1991.09.29
Gaarder G. G564 (0O) — Inv.: GG, 1991.09.29: 3.

HEDMARK, STANGE, Romseterbergets NE-sida, (PN 27-28,11-14, 1916 II), alt.: 520-530 m, 1948.08.14
Ahlner S. (S) — Inv.: RH, 1993.12.12: -.

HEDMARK, STOR-ELVDAL, ved Sgkkunda nedafor kraftstasjonen, (PP 128—130,057-058, 1917 ), alt.:
400 m, 1972.08.17 Hegholen E. (O) — Inv.: RH, 1993.08.19: 4.

HEDMARK, SOR-ODAL, 12 km S@ for Skarnes, PM 528 706, 2015 III, 1978, Bekken J. (O).

HEDMARK, S@R-ODAL, Finnholt, Skarer skog, [PM 55 67, 2015 III}, [alt.: 320 m], 1937.08.01 Heiberg
H.H.H. (BG).

HEDMARK, S@R-ODAL, Dalsrud, like S for Skarnes, PM 491 795, 2015, [alt.: 200 m], Lilleseth V.
(Bekken in litt.).

HEDMARK, TRYSIL, Skjeftflena, UJ 553 132, 2117 IV, alt.: 620 m, 1991.11.15 Gaarder G. G648 (O) -
Inv.: GG, 1991.11.15: 3.

HEDMARK, VALER, Katen, [PN 54 32, 2016 III], alt.: 170 m, 1948.07.09 Ahlner S. (S) — Inv.: RH,
1994.04.02: 0.

HEDMARK, AMOT, Astadalen c. 8 km V f. Asta st, [PN 18-19,74, 1917 II}, [alt.: 400-500 m],
1968.08.11 Hegholen E. (O).

HEDMARK, AMOT, Astadalen, Jerna river gorge, PN 215 743, 1917 II, alt.: 400 m, 1993.07.06 Haugan
R. H3060 (O) — Inv.: RH, 1993.07.06: 4.

HEDMARK, ASNES, Hof, Storberget, [UH 47 34, 2016 I1], alt.: 490 m, 1947.07.20 Ahlner S. (S).

NORD-TR@NDELAG, GRONG, mellan Mortenslund och Berg, ovanfor landsvigsbron 6ver Tverrelven,
[VM 01-02,50, 1823 I}, [alt.: 200—260 m], 1938.08.11 Ahlner S. (UPS).

NORD-TR@NDELAG, STIORDAL, Hegra, W om berget Grethammer, [PR 06 38, 1621 I], [alt.: 60—100
m], 1938.08.31 Ahlner S. (O, S, TRH, UPS) — Inv.: HH, 1993.05.06: 0.

OPPLAND, GAUSDAL, N faced slope N of Viknesztra, c. 3 km SW of Brennlibygda, NN 509 947, 1717
I, alt.: 650-750 m, 1991.10.30 Haugan R. H2367 (O) — Inv.: RH, 1991.10.30: 1.

OPPLAND, GAUSDAL, Djupaa, vestre bekk, (NN 597-606,796—800, 1817 III), alt.: 680 m, 1991.10.05
Gaarder G. G574 (O) — Inv.: GG, 1991.10.05: 4.

OPPLAND, GAUSDAL, N for Gretasen, NN 622 786, 1817 III, alt.: 640 m, 1991.10.05 Gaarder G. G576
(0) - Inv.: GG, 1991.10.05: 1.

OPPLAND, GAUSDAL, Auggedalen, Djupéa, NN 60 79, 1817 IIl, alt.: 600 m, 1987.10.17 Haugan R.
H869 (O).

OPPLAND, GAUSDAL, Augga, (NN 650-652,772-774), alt.: 380 m, 1991.07.29 Gauslaa Y. 91333 (NLH)
— Inv.: GG, 1991.10.12: 4.

OPPLAND, GAUSDAL, S for Djupéa, NN 612 794, 1817 III, alt.: 700—720 m, 1993.08.27 Gaarder G.
(Gaarder inv.) — Inv.: GG, 1993.08.27: 1.

OPPLAND, GAUSDAL, Gulleroberget, (NN 566 963, 1817 IV), (alt.: 790 m), 1990.06.30 Gaarder G.
(Gaarder inv.) — Inv.: GG, 1990.06.30: 1.

OPPLAND, GAUSDAL, Benndalen, midtre delen, (NP 47-48,00-01, 1717 I), (alt.: 600 m), 1986, Opheim
J. (Opheim pers. comm.) — Inv.: GG: 0.

OPPLAND, GJOVIK, Lauvhuggu, (NN 787-790,583—-584, 1816 I), alt.: 600 m, 1991.10.10 Gaarder G.
G587 (0) - Inv.: GG, 1993.10.10: 4.

OPPLAND, GIOQVIK, Biri, Bjennhaugen, (NN 772-773,585-586, 1816 I), alt.: 630 m, 1991.10.10 Gaarder
G. G591 (O) — Inv.: GG, 1993.10.10: 4.

OPPLAND, GJQVIK, Dunjua, (NN 813-814,593-595, 1816 I), alt.: 340 m, 1991.10.10 Gaarder G. G580
(O) — Inv.: GG, 1991.10.10: 2.

OPPLAND, GJ@VIK, Askarhogda, (NN 762-763,575-577, 1816 I), alt.: 780 m, 1991.10.10 Gaarder G.
G590 (O) - Inv.: GG, 1991.10.10: 1.

OPPLAND, GJ@VIK, Bjennhaugen nordest, (NN 657-664,605—612, 1816 IV), alt.: 780 m, 1991.08.15
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Gaarder G. G553 (O) — Inv.: GG, 1991.08.15: 4.

OPPLAND, GJ@VIK, Tjernshegda vest, NN 791 457, 1816 I, alt.: 610 m, 1991.08.09 Gaarder G. G522
(O) — Inv.: GG, 1991.08.09: 1.

OPPLAND, GJ@VIK, Tjemnshegda E, (NN 793-795,456—457, 1816 1), alt.: 570 m, 1991.08.09 Gaarder G.
G519 (O) — Inv.: GG, 1991.08.09: 4.

OPPLAND, GJOVIK, Glastdahegda ser, (NN 815-816,473-475, 1816 I), alt.: 600 m, 1991.08.14 Gaarder
G. G539 (0O) — Inv.: GG, 1991.08.14: 1.

OPPLAND, GJ@VIK, Koltjern est, (NN 753-764,463—469, 1816 I), alt.: 680 m, 1991.08.09 Gaarder G.
GS32 (O) - Inv.: GG, 1991.09.08: 3.

OPPLAND, GJOVIK, Oytjerna NE, (NN 756-761,463-464, 1816 I), alt.: 680 m, 1991.08.09 Gaarder G.
G533 (0) — Inv.: GG, 1991.08.09: 3.

OPPLAND, GJQVIK, Glastadhegda E, NN 827 477, 1816 I, alt.: 520 m, 1991.08.14 Gaarder G. G335 (O)
- Inv.: GG, 1991.08.14: 1.

OPPLAND, GI@VIK, S for midtre Svarken, NN 682 593, 1816 IV, alt.: 720 m, 1991.08.15 Gaarder G.
G546 (O) — Inv.: GG, 1991.08.15: 1.

OPPLAND, GJ@VIK, Leggingsmyra N, NN 766 474, 1816 1, alt.: 650 m, 1991.08.09 Gaarder G. G536 (O)
~ Inv.: GG, 1991.08.09: 1.

OPPLAND, GJ@VIK, Brattassetra nord, (NN 754-762,556-558), alt.: 740 m, 1986.07.21 Bakken O.
(NLH) - Inv.: GG, 1993.10.23: 3.

OPPLAND, GJ@VIK, Skulhuselva st for Langset, NN 875 553, 1816 I, alt.: 260 m, 1992.12.08 Gaarder
G. 901 (O) - Inv.: GG, 1992.12.08: 1.

OPPLAND, GJ@VIK, Bjernadalen, gvre deler, (NN 755-759,659-664, 1817 II), alt.: 520 m, 1993.10.28
Gaarder G. 1124 (O) — Inv.: GG, 1993.10.28: 4.

OPPLAND, GJ@VIK, Qvstdal pa Biristrand, NN 777 634, 1816 I, alt.: 480 m, 1993.10.27 Gaarder G.
(Gaarder inv.) — Inv.: GG, 1993.10.27: 1.

OPPLAND, GJI@VIK, @vre deler av Skulhuselva, (NN 836-837,554-557, 1816 I), alt.: 460—480 m,
1993.10.26 Gaarder G. 1107 (O) — Inv.: GG, 1993.10.26: 1.

OPPLAND, GJ@VIK, Skolthaugen, (NN 838-839,549-550, 1816 1), alt.: 580 m, 1993.10.26 Gaarder G.
1106 (O) - Inv.: GG, 1993.10.26: 1.

OPPLAND, GJ@VIK, nord for Harahaugen, (NN 810-811,560, 1816 I), alt.: 680 m, 1993.10.24 Gaarder
G. 1105 (O) — Inv.: GG, 1993.10.24: 1.

OPPLAND, GJ@VIK, Nordre Onsrudvatnet, (NN 809-814,539—544, 1816 I), alt.: 710 m, 1993.10.24
Gaarder G. 1103 (O) - Inv.: GG, 1993.10.24: 3.

OPPLAND, GJ@VIK, Drogsetsztra, (NN 793-794,552, 1816 1), alt.: 740 m, 1993.10.23 Gaarder G. 1100
(0) - Inv.: GG, 1993.10.23: 4.

OPPLAND, GJOVIK, ser for Hoffstamyra, (NN 796—797,557-558, 1816 I), alt.: 720 m, 1993.10.23
Gaarder G. 1101 (O) - Inv.: GG, 1993.10.23: 3.

OPPLAND, GJ@VIK, N for Ligardskampen, NN 738 540, 1816 [, alt.: 620 m, 1993.10.23 Gaarder G. 1098
(0) — Inv.: GG, 1993.10.23: 1.

OPPLAND, GI@VIK, Ligardskampen, midtre del, NN 739 554, 1816 I, alt.: 690 m, 1993.10.23 Gaarder
G. 1096 (O).

OPPLAND, GJQVIK, Ligardskampen, vestre del, (NN 736-739,534-535, 1816 1), alt.: 670 m, 1993.10.23
Gaarder G. 1097 (O) - Inv.: GG, 1993.10.23: 3.

OPPLAND, GJOVIK, Ligardskampen @st, NN 743 533, 1816 I, alt.: 660 m, 1993.10 23 Gaarder G.
(Gaarder inv.) — Inv.: GG, 1993.10.23: 1.

OPPLAND, GJ@VIK, Nordest for Ragjerdstjern, NN 660 626, 1816 IV, alt.: 730 m, 1993.08.15 Gaarder
G. (Gaarder inv.) — Inv.: GG, 1993.08.15: 1.

OPPLAND, GJ@VIK, Ser for Rigjerdstjern, NN 656 620, 1816 IV, alt.: 740 m, 1993.08.15 Gaarder G.
(Gaarder inv.) — Inv.: GG, 1993.08.15: 1.

OPPLAND, GJOVIK, N for Hakenstad, NN 850 476, 1816 1, alt.: 530 m, 1993.08.14 Gaarder G. (Gaarder
inv.) — Inv.: GG, 1993.08.14: 1.

OPPLAND, GJOVIK, V for Hakenstad, NN 843 475, 1816 I, alt.: 480 m, 1993.08.14 Gaarder G. (Gaarder
inv.) — Inv.: GG, 1993.08.14: 1.

OPPLAND, GJ@VIK, Onsrudszterhaugen, NN 815 547, 1816 I, alt.: 690 m, 1993.10.24 Gaarder G. 1104
(0).

OPPLAND, GJ@VIK, Svarka, NN 736 606, 1816 1, alt.: 520 m, 1993.10.31 Gaarder G. 1143 (O).
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OPPLAND, GJ@VIK, Skulthuselva, nord for denne, NN 846 557, 1816 I, alt.: 460 m, 1993.10.26 Gaarder
G. 161 (Gaarder pers. comm.).

OPPLAND, GRAN, Framstadsaterfjellet, NM 925 973, 1815 I, alt.: 740 m, 1991.06.17 Gaarder G. G470
(0) - Inv.: GG, 1991.06.17: 1.

OPPLAND, GRAN, Framstadsaterfjellet, NM 918 970, 1815 I, alt.: 770 m, 1991.06.17 Gaarder G. G471
(0) - Inv.: GG, 1991.06.17: 1.

OPPLAND, GRAN, Hengedyhaugen N, (NN 891-893,054, 1815 ), alt.: 720 m, 1991.06.28 Gaarder G.
G493 (0) - Inv.: GG, 1991.06.28: 1.

OPPLAND, GRAN, Gullenhaugen, PM 004 931, alt.: 710 m, 1986.06.30 Bakken O. (NLH).

OPPLAND, GRAN, Sandbotnhaugen, PM 020 917, alt.: 660 m, 1986.06.30 Bakken O. (NLH).

OPPLAND, GRAN, Knatthaugen, NM 963 974, alt.: 740 m, 1985.06.30 Bakken O. (NLH).

OPPLAND, GRAN, ser for Gullenhaug, (NM—PM,994-004,918-923, 1915 IV), [alt.: 660-700 m],
1993.10.03 Resok @. (O) — Inv.: OR, 1993.10.03: 1.

OPPLAND, JEVNAKER, Svarttjernshegda, nar toppen, [NM 83 77, 1815 II], alt.: 700 m, 1972.10.28
Hygen K. (O).

OPPLAND, JEVNAKER, Pershusfjellet, [NM 83 73, 1815 II], 1946.01.03 Dahl E. (O).

OPPLAND, JEVNAKER, vestsiden av Aklangsbrenna (Spélen), NM 85 72, 1815 11, 1992.10.18 Whist C.
(0).

OPPLAND, JEVNAKER, N for Hesteskovann i Nordmarka, NM 85 73, 1815 II, [alt.: 540 m], 1992.10.15
Bredesen B. (O).

OPPLAND, JEVNAKER, Nordmarka, the hill Grasdalskollen, NM 863 731, 1815 I, alt.: 600 m, 1992.10
Bredesen B., Haugan R. & Lauvas B. H3707 (O) - Inv.: BB, BL, RAA & RH, 1993.08.01: 3.

OPPLAND, JEVNAKER, Ballangruskollen, NM 854 816, 1815 [, alt.: 600 m, 1994.04.04 Gaarder G. 1205
(0) — Inv.: GG, 1994.04.04: 1.

OPPLAND, LILLEHAMMER, Djupdalen, (NN 725-727,695-696, 1817 II), alt.: 480 m, 1991.10.26
Gaarder G. G609 (O) — Inv.: GG, 1991.10.26: 4.

OPPLAND, LILLEHAMMER, Djupa, (NN 719-721,794-799, 1817 III), alt.: 580 m, 1991.10.26 Gaarder
G. G608 (0) — Inv.: GG, 1993.10.26: 3.

OPPLAND, LILLEHAMMER, Nydgssztra, NN 710 699, 1817 III, alt.: 620 m, 1992.09.11 Gaarder G.
G806 (O) — Inv.: GG, 1993.09.11: 1.

OPPLAND, LILLEHAMMER, Floka, ovenfor delet m. S bekk, (NN 710-713,715-719, 1817 IlI), alt.: 400
m, 1992.09.15 Gaarder G. G826 (O) — Inv.: GG, 1992.09.15: 4.

OPPLAND, LILLEHAMMER, Storbekken, (NN 708-711,709-712, 1817 III), att.: 480 m, 1992.09.15
Gaarder G. G833 (O) - Inv.: GG, 1993.09.15: 4.

OPPLAND, LILLEHAMMER, Elgtjernsbekkens bratte del, (NN 697-698,715-716, 1817 III), alt.: 540 m,
1992.09.15 Gaarder G. G821 (O) — Inv.: GG, 1992.09.15: 1.

OPPLAND, LILLEHAMMER, Rinda ovenfor Ringflata, (NN 713 732, 1817 IIl), alt.: 280 m, 1993.10.30
Gaarder G. 1140 (O) — Inv.: GG, 1993.10.30: 1.

OPPLAND, LILLEHAMMER, Rinda nar foss ved Djupdalen, (NN 729-732,705-706, 1817 II), alt.: 240
m, 1993.10.30 Gaarder G. 1137 (O) — Inv.: GG, 1993.10.30: 4.

OPPLAND, LILLEHAMMER, N for Gammeldissatra (2 del-lokaliteter), NN 700-703,712~713, 1817 IlI,
alt.: 550 m, 1993.09.15 Gaarder G. (Gaarder inv.) — Inv.: GG, 1993.09.15: 1.

OPPLAND, ILLEHAMMER, Elgtjernsbekken, nedre del, (NN 702-706,716—717, 1817 III), alt.: 460 m,
1992.09.15 Gaarder G. G820 (O) — Inv.: GG, 1992.04.15: 1.

OPPLAND, LILLEHAMMER, Dupdalen, nedre deler, (NN 730-731,700-701, 1817 II), alt.: 300 m,
1993.10.30 Gaarder G. 1126 (O) — Inv.: GG, 1993.10.30: 3.

OPPLAND, LUNNER, nar Almedalsputten (SE for Jeringen), (NM 907 728, 1815 II), (alt.: 480 m),
1934.11.03 Breien K. (O) - Inv.: GG, 1994.04.02: 2.

OPPLAND, LUNNER, p4 S siden av Mylla, [NM 86 79, 1815 II], 1933.04.02 Breien K. (O) — Inv.: GG:

OPPLAND, LUNNER, SE for Jeringen, (NM 89 73, 1815 II), 1934.03.11 Breien K. (O) — Inv.: GG,
1994.04.02: 0.

OPPLAND, LUNNER, Almedalen ved Nyseter N for Stryken, (NM 923 712, 1815 II), (alt.: 400 m),
1944.03.11 Stermer P. (O) ~ Inv.: GG, 1994.04.02: 1.

OPPLAND, LUNNER, like S for st. Daltjuven, NM 92 69, 1970.04.12 Sivertsen S. (O) — Inv.: GG,
1994.04.02: 0.
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OPPLAND, LUNNER, Larmerud, [NM 89-90,81, 1815 I], ait.: 570 m, 1947.05.01 Rui H. 6421 (O) — Inv.:
GG, 1994.04.04: 0.

OPPLAND, LUNNER, N for Mylla, (NM 86-88,80-81, 1815 I), 1971.05.23 Krog H. (O) - Inv.: GG,
1994.04.04: 0.

OPPLAND, LUNNER, Harestua, Piperlia W for Langpipern, NM 97-98,74-75, 1915 IlI, alt.: 570 m,
1969.11.01 Elven R. (O, TRH) - Inv.: GG: 0.

OPPLAND, LUNNER, Almedalen, c. 1 km NW for Nyseter, NM 91 71, 1970.04.12 Sivertsen S. (O) —
Inv.: GG, 1994.04.02: 0.

OPPLAND, LUNNER, asen nord for Brattholt seter ved Mylla, [NM 85 80, 1815 I}, 1949.06.07 Hygen K.
(0) — Inv.: GG, 1994.04.04: 0. -

OPPLAND, LUNNER, Branntjehegda, 1 km S for Branntjern, NM 89 70, 1815 II, [alt.: 600 m], 1992.08
Bredesen B. (O).

OPPLAND, LUNNER, Harestua, [NM 94 75, 1815 11], [alt.: 250 m], 1935, Dahl E. (NLH).

OPPLAND, LUNNER, mellom Store Fyllingen og Katnosa gard., NM 872 712, 1994.01.30 Rinden H.
(Rinden pers. comm.).

OPPLAND, LUNNER, Skotjernfiell, NM 992-994,797-798, alt.: 610-630 m, 1993.06 Bredesen B.
(Bredesen pers. comm.).

OPPLAND, LUNNER, Lille Kalvetjern (nord), NM 899 703, alt.: 600 m, 1994, Ueland J. (O) - Inv.: JU:
1.

OPPLAND, LUNNER, Lille Kalvetjern (ser), NM 902 699, alt.: 590 m, 1994, Solds A. (O) — Inv.: AS: 2.

OPPLAND, NORD-AURDAL, Skarselva, NN 21 52, 1992.11.10 Serli S. (O).

OPPLAND, NORD-AURDAL, forest N of Liagrendi c. 7 km NW of Bagn, NN 250 496, 1716 1V, alt.: 400
m, 1992.11.07 Isaksen K. & Solas A. H2604 (O).

OPPLAND, NORD-AURDAL, NE of Stormyrhaugen c. 8 km NW of Bagn, NN 23 51, 1716 IV, alt.
300-450 m, 1992.09.24 Haugan R. H2617 (O) — Inv.: BB & RH, 1992.09.24: 3.

OPPLAND, NORD-AURDAL, Stormyrhaugen —nordsida, NN 230 515, 1716 IV, alt.: 400 m, 1992.12.12
Gaarder G. 910 (O).

OPPLAND, NORDRE LAND, Bjernhaugen, (NN 593-595,705-706, 1817 III), alt.: 870 m, 1992.07.05
Gaarder G. G751 (O) — Inv.: GG, 1992.07.05: 3.

OPPLAND, NORDRE LAND, Ringsrudasen, (NN 649-651,615-617, 1816 [V), alt.: 800 m, 1992.09.11
Gaarder G. G810 (O) - Inv.: GG, 1993.09.11: 1.

OPPLAND, NORDRE LAND, est for Bergevatnet, (NN 636—639,636—638, 1817 IIl), alt.: 840 m,
1992.09.11 Gaarder G. G805 (O) — Inv.: GG, 1993.09.11: 1.

OPPLAND, NORDRE LAND, N for Svartvatnet, (NN 625-626,667, 1817 III), alt.: 880 m, 1992.08.30
Gaarder G. G787 (O) - Inv.: GG, 1993.08.30: 1.

OPPLAND, NORDRE LAND, est for Krokvassfjellet, NN 616 672, 1817 III, alt.: 920 m, 1992.08.30
Gaarder G. G789 (O) - Inv.: GG, 1992.08.30: 1.

OPPLAND, NORDRE LAND, Fjellovatnet nordest, (NN 627-635,683-684, 1817 IIl), alt.: 820 m,
1992.08.30 Gaarder G. G788 (O) — Inv.: GG, 1993.08.30: 3.

OPPLAND, NORDRE LAND, Kridkhugukampen nordest, (NN 650-653,646—652, 1817 III), alt.: 880 m,
1992.09.11 Gaarder G. G811 (O) — Inv.: GG, 1992.09.11: 1.

OPPLAND, NORDRE LAND, Avella nedenfor Veslefoss, NN 595 400, 1816 [V, alt.: 380 m, 1993.09.06
Gaarder G. 1045 (O) — Inv.: GG, 1993.09.06: 2.

OPPLAND, NORDRE LAND, Hegda, servest for Gulset, (NN 648-654,525-527, 1816 I), alt.: 640 m,
1993.10.22 Gaarder G. 1095 (O) — Inv.: GG, 1993.10.22: 4.

OPPLAND, NORDRE LAND, S@ for Bergesztervatnet, (NN 622-627,506-508, 1816 IV), alt.: 600 m,
1993.10.22 Gaarder G. 1094 (O) — Inv.: GG, 1993.10.22: 3.

OPPLAND, NORDRE LAND, Gjevlehaugen, NN 607 496, 1816 IV, alt.: 670 m, 1993.10.19 Gaarder G.
1092 (O) - Inv.: GG, 1993.10.19: 1.

OPPLAND, NORDRE LAND, nordvest for Gjevlehaugen, (NN 597-600,499-503, 1816 IV), alt.: 700 m,
1993.10.19 Gaarder G. 1091 (O) — Inv.: GG, 1993.10.19: 1.

OPPLAND, NORDRE LAND, Skarven (S@ for Trysilvatnet), (NN 609-613,504-505, 1816 1V), alt.: 630
m, 1993.10.19 Gaarder G. 1089 (O) — Inv.: GG, 1993.10.19: 4.

OPPLAND, NORDRE LAND, Djupskardet, NN 608 526, 1816 IV, alt.: 660 m, 1993.10.19 Gaarder G.
1087 (O) — Inv.: GG, 1993.10.19: 1.

OPPLAND, NORDRE LAND, Hovde, vestre side, (NN 617-619,526-527, 1816 [V), alt.: 690 m,
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1993.10.18 Gaarder G. 1086 (O) — Inv.: GG, 1993.10.18: 3.

OPPLAND, NORDRE LAND, Hovde, estre del, NN 627 527, 1816 IV, alt.: 730 m, 1993.10.18 Gaarder
G. 1083 (0).

OPPLAND, NORDRE LAND, Hovde, midtre del, (NN 625-627,527-528, 1816 IV), alt.: 730 m,
1993.10.18 Gaarder G. 1084 (O) - Inv.: GG, 1993.10.18: 1.

OPPLAND, NORDRE LAND, Budeiberget, (NN 630-632,519-520, 1816 IV), alt.: 660 m, 1993.10.18
Gaarder G. 1081 (O) — Inv.: GG, 1993.10.18: 4.

OPPLAND, NORDRE LAND, @st for Dalshegda i Djupdalen, (NN 610-617,516-517, 1816 IV), alt.: 640
m, 1993.10.18 Gaarder G. 1088 (O) — Inv.: GG, 1993.10.18: 1.

OPPLAND, NORDRE LAND, Bergevassknotten, NN 624 642, 1817 III, alt.: 840 m, 1993.10.18 Gaarder
G. 1077 (O) — Inv.: GG, 1993.10.18: 1.

OPPLAND, NORDRE LAND, Knotten, NN 654 632, 1816 IV, alt.: 800 m, 1992.09.22 Gaarder G. 812 (O)
- Inv.: GG, 1992.09.11: 3.

OPPLAND, NORDRE LAMD, Kinnsdokka, NN 614 691, 1817 III, alt.: 860 m, 1992.08.30 Gaarder G.
(Gaarder inv.) - Inv.: GG, 1992.08.30: 1.

OPPLAND, NORDRE LAND, Nordest for Braten, (NN 545 435, 1816 IV), [alt.: 500 m], 1992,
Redbergshagen T. (Redbergshagen pers. comm.).

OPPLAND, RINGEBU, Bergdpola river gorge, [NP 65 05, 1817 IV], alt.: 300—-500 m, 1985.08.05 Jorgensen
P.M. 9505 (BG).

OPPLAND, SONDRE LAND, Venholhegda, (NN 744-745,455-456, 1816 I), alt.: 740 m, 1991.08.09
Gaarder G. G523 (O) - Inv.: GG, 1991.08.09: 4.

OPPLAND, SONDRE LAND, Fluberg, veien Fluberg-Landéasen, [NN 68-69,42—43, 1816 1V], alt.: 560 m,
1939.04 Rui H. 3872 (O).

OPPLAND, SONDRE LAND, Hasvoldseter, [NN 74 39, 1816 I}, [alt.: 450 m], 1937.06.17 Ahlner S. (S)
- Inv.: GG, 1993.01.01: —.

OPPLAND, S@R-AURDAL, Baklitjernet, NN 343 152, 1716 II, alt.: 660 m, 1991.06.23 Gaarder G. G487
(O) - Inv.: GG, 1993.06.23: 1.

OPPLAND, SOR-AURDAL, Storskardhegda, NN 454 163, 1716 II, alt.: 700 m, 1991.06.23 Gaarder G.
G486 (O) - Inv.: GG, 1991.06.23: 1.

OPPLAND, SOR-AURDAL, Islandselvi, NN 323 386, 1716 IV, alt.: 320 m, 1992.08.31 Gaarder G. G793
(0).

OPPLAND, @STRE TOTEN, SE of lake Fiskelausen, PN 091 172, 1916 III, alt.: 740 m, 1991.01.02
Haugan R. & Rinden H. H1868 (O).

OPPLAND, @STRE TOTEN, S of lake Fiskelausen, PN 087 178, 1916 III, alt.: 740 m, 1991.01.02 Haugan
R. & Rinden H. H1867 (O).

OPPLAND, OSTRE TOTEN, Stongmyra S, PN 136 155, 1916 III, alt.: 690 m, 1991.09.15 Gaarder G.
G563 (O) - Inv.: GG, 1991.09.15: 1.

OPPLAND, @STRE TOTEN, Ser for Fugletjern, PN 132-133,151-153, 1916 IIl, alt.: 660—700 m,
1990.10.23 Gaarder G. (Gaarder inv.) — Inv.: GG, 1990.10.23: 4.

OPPLAND, GSTRE TOTEN, Fiskelausen, (PN 076-077,177-183, 1916 III), alt.: 740 m, 1991.03.24
Gaarder G. G398 (O) — Inv.: GG, 1990.07.15: 1.

OPPLAND, @STRE TOTEN, P4 asryggen servest for Fiskelausen, (PN 079-080,179, 1916 IlI), (alt.:
770-780 m), 1990.07.15 Gaarder G. (Gaarder inv.) — Inv.: GG, 1990.07.15: 3.

OPPLAND, OSTRE TOTEN, Fleyta, (PN 113-121,175-189, 1916 III), alt.: 700 m, 1991.03.30 Gaarder
G. G403 (0) - Inv.: GG, 1990.08.20: 4.

OPPLAND, 9STRE TOTEN, N@ for nedre Svartdalstjern, PN 110 175-176, 1916 III, alt.: 750 m,
1990.06.08 Gaarder G. (Gaarder inv.) — Inv.: GG, 1990.06.08: 1.

OPPLAND, @STRE TOTEN, Gaupasen W, (PN 028 088, 1916 III), alt.: 750 m, 1992.03.07 Gaarder G.
G668 (0) - Inv.: GG, 1992.03.07: 1.

OPPLAND, @STRE TOTEN, Gaupésen, (PN 027-031,087-094), alt.: 720 m, 1986.07.04 Bakken O. (NLH)
— Inv.: GG, 1990.06.26: 3.

OPPLAND, @STRE TOTEN,, (PN 085-091,179-183, 1916 III), 1990.04.10 Gaarder G. 98 (BG) — Inv.:
GG, 1990.06.08: 3.

OPPLAND, OSTRE TOTEN, Fiskelausen servest, (PN 082 182, 1916 III), (alt.: 740 m), 1990.06.08
Gaarder G. (Gaarder inv.) — Inv.: GG, 1990.06.08: 1.

OPPLAND, @STRE TOTEN, E-side of Tors®terkampen, (PN 057-067,158—192), alt.: 700 m, 1990.05.19



218

* % * @ * * O & e o o x o

b S . S .

*

* % % o % % % @ % %

1396

1572

1573

1574

1575

2079

2081

501

3145

3146

3147

3148

3151

3152

3153

3154

3155

3156

3157

3159

3159

3160

3161

3162

3163

3164

3165

3166

SOMMERFELTIA 23 (1996)

Gauslaa Y. 90148 (NLH) — Inv.: GG, 1990.12.25: 4.

OPPLAND, OSTRE TOTEN, Totenasen naturreservat, (PN 129-136,157-165), alt.: 675 m, 1984.08.06
Bakken O. (NLH) - Inv.: GG, 1990.10.23: 4.

OPPLAND, @STRE TOTEN,, (PN 106—114,098—103, 1916 III), alt.: 620 m, 1990.04.08 Gaarder G. 94
(BG) — Inv.: GG, 1990.11.11: 4.

OPPLAND, @STRE TOTEN, Totenasen, W of Fiskelausen, (PN 083-087,167-168, 1916 III), 1989.12.28
Gaarder G. 33 (BG) - Inv.: GG, 1990.08.20: 4.

OPPLAND, @STRE TOTEN, Totenésen, S of Kroktjern, (PN 124-127,191-196, 1916 III), 1989.12.30
Gaarder G. 42 (BG) - Inv.: GG, 1990.08.17: 4.

OPPLAND, @STRE TOTEN, Totenasen, N-side of hill Heverdalskampen, (PN 022-026,113-116, 1916
II1), 1989.12.31 Gaarder G. 47 (BG) — Inv.: GG, 1990.06.26: 4.

OPPLAND, @STRE TOTEN, Herva, (PN 095-108,186-197), alt.: 780 m, 1986.07.09 Bakken O. (NLH)
- Inv.: GG, 1990.07.16: 4.

OPPLAND, @STRE TOTEN, Holokampen, PN 051 188, alt.: 750 m, 1986.07.08 Bakken O. (NLH) - Inv.:
GG, 1991.01.01: 0.

OPPLAND, @STRE TOTEN, E-slope of Mt Holokampen, PN 05 18, 1916 III, alt.: 700 m, 1991.05.10
Haugan R., Rinden H., Stokland J. H2039 (O).

OPPLAND, @STRE TOTEN, Ser for Veltfisklausen, (PN 075 195, 1916 III), (alt.: 660 m), 1990.05.20
Gaarder G. (Gaarder inv.) — Inv.: GG, 1990.05.20: 1.

OPPLAND, @STRE TOTEN, Nord for Veltfisklausen, (PN 077 196, 1916 III), (alt.: 700 m), 1990.07.16
Gaarder G. (Gaarder inv.) — Inv.: GG, 1990.07.17: 2.

OPPLAND, @STRE TOTEN, Vest for Oftentjern, (PN 082-084,200, 1916 III), (alt.: 760 m), 1990.07.16
Gaarder G. (Gaarder inv.) — Inv.: GG, 1990.07.16: 1.

OPPLAND, @STRE TOTEN, Vangskampen, (PN 091-092,218-221, 1916 III), (alt.: 690-720 m),
1990.11.02 Gaarder G. (Gaarder inv.) — Inv.: GG, 1990.11.02: 1.

OPPLAND, @STRE TOTEN, Mellom Syttelisztra og Fiskelausen, (PN 083—088,170-174, 1916 III), (alt.:
720-740 m), 1990.08.20 Gaarder G. (Gaarder inv.) — Inv.: GG, 1990.08.20: 1.

OPPLAND, @STRE TOTEN, @vre Svartdalstierna, (PN 096 183, 1916 III), (alt.: 720 m), 1990.04.10
Gaarder G. (Gaarder inv.) — Inv.: GG, 1990.04.10: 1.

OPPLAND, @STRE TOTEN, Nord for Hemmelsjoen, (PN 107 135, 1916 IID), (alt.: 660 m), 1990.04.08
Gaarder G. (Gaarder inv.) — Inv.: GG, 1990.04.08: 2.

OPPLAND, @STRE TOTEN, Serest for @yungen, (PN 105-107,147-148, 1916 III), (alt.: 620 m),
1990.04.08 Gaarder G. (Gaarder inv.) — Inv.: GG, 1990.04.08: 2.

OPPLAND, @STRE TOTEN, Nord for Myrsjgen, (PN 101-103,151, 1916 IiI), (alt.: 600 m), 1990.06.08
Gaarder G. (Gaarder inv.) — Inv.: GG, 1990.06.08: 3.

OPPLAND, @STRE TOTEN, Nordvest for Myrsjeen, (PN 096-098,151-154, 1916 I1I), (alt.: 640—650 m),
1990.04.08 Gaarder G. (Gaarder inv.) — Inv.: GG, 1990.04.08: 1.

OPPLAND, @STRE TOTEN, Nordest for @yungsskarven, (PN 116 165~166, 1916 III), (alt.: 670-700 m),
1990.06.08 Gaarder G. (Gaarder inv.) — Inv.: GG, 1990.06.08: 4.

OPPLAND, @STRE TOTEN, Ser for @yungsskarven, (PN 110 157, 1916 III), (alt.: 700 m), 1990.04.10
Gaarder G. (Gaarder inv.) ~ Inv.: GG, 1990.04.10: 1.

OPPLAND, @STRE TOTEN, @st for @yungsskarven, (PN 115 157, 1916 1il), (alt.: 660 m), 1990.06.08
Gaarder G. (Gaarder inv.) — Inv.: GG, 1990.06.08: 1.

OPPLAND, @STRE TOTEN, Vest for @yungsskarven, (PN 104 164, 1916 III), (alt.: 720 m), 1990.04.10
Gaarder G. (Gaarder inv.) — Inv.: GG, 1990.04.10: 2.

OPPLAND, @STRE TOTEN, Nordest for Syttelisetra, (PN 094-095,167-172, 1916 HI), (alt.: 720-740
m), 1990.08.20 Gaarder G. (Gaarder inv.) — Inv.: GG, 1990.08.20: 3.

OPPLAND, @STRE TOTEN, Kalvberga, (PN 013 125, 1916 IIl), (alt.: 620 m), 1990.08.25 Gaarder G.
(Gaarder inv.) — Inv.: GG, 1990.08.25: 1.

OPPLAND, @STRE TOTEN, Jensszterhogda, (PN 025 137, 1916 III), (alt.: 600 m), 1990.07.10 Gaarder
G. (Gaarder inv.) — Inv.: GG, 1990.07.10: 1.

OPPLAND, @STRE TOTEN, Svartdalen N@ for Amfinnsatra, (PN 057-061,147-150, 1916 III), (alt.:
670740 m), 1990.09.15 Gaarder G. (Gaarder inv.) — Inv.: GG, 1990.09.15: 1.

OPPLAND, @STRE TOTEN, Terszterhaugen SV, (PN 053-056,155-160, 1916 III), (alt.: 770 m),
1990.09.15 Gaarder G. (Gaarder inv.) - Inv.: GG, 1990.09.15: 1.

OPPLAND, @STRE TOTEN, Tyvastjern NV, (PN 039 173, 1916 III), (alt.: 750 m), 1990.04.12 Gaarder
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G. (Gaarder inv.) — Inv.: GG, 1990.04.12: 1.

OPPLAND, @STRE TOTEN, @st for Oksbakken, (PN 041 177, 1916 III), (alt.: 740 m), 1990.04.12 Gaarder
G. (Gaarder inv.) — Inv.: GG, 1990.04.12: 1.

OPPLAND, OSTRE TOTEN, Ostsiden av Merka, (PN 117 104-106, 1916 III), (alt.: 510-520 m),
1990.11.11 Gaarder G. (Gaarder inv.) - Inv.: GG, 1990.11.11: 1.

OPPLAND, @STRE TOTEN, Sersida amv Oftentjern, PN 091 199, 1916 III, alt.: 740 m, 1990.07.16
Gaarder G. (Gaarder inv.) — Inv.: GG, 1990.07.16: 1.

OPPLAND, @STRE TOTEN, Vest for Herva, PN 090-093,202-206, 1916 111, alt.: 740-760 m, 1990.07.16
Gaarder G. (Gaarder inv.) — Inv.: GG, 1990.07.16: 3.

OPPLAND, @STRE TOTEN, Hervakampen, PN 100-104,204-207, 1916 I1I, alt.: 740—760 m, 1990.11.02
Gaarder G. (Gaarder inv.) — Inv.: GG, 1990.11.02: 1.

OPPLAND, @STRE TOTEN, Nordvest for Hervakampen, PN 092-094,211-213, 1916 III, alt.: 740-750
m, 1990.06.06 Gaarder G. (Gaarder inv.) — Inv.: GG, 1990.06.06: 1.

OPPLAND, @STRE TOTEN, Hols®tra nord, NN 986—987,123-124, 1916 lII, alt.: 620 m, 1990.04.11
Gaarder G. (Gaarder inv.) — Inv.: GG, 1990.04.11: 1.

OPPLAND, @STRE TOTEN, Halsteintjern, PN 003 095, 1916 III, alt.: 690 m, 1990.08.25 Gaarder G.
(Gaarder inv.) — Inv.: GG, 1990.08.25: 1.

OPPLAND, @STRE TOTEN, Ser for Skallen, lodd 2, PN 011 085, 1916 III, alt.: 690 m, 1990.06.07
Gaarder G. (Gaarder inv.) — Inv.: GG, 1990.06.07: 1.

OPPLAND, @STRE TOTEN, Vest for Bjennasen, lodd 3, PN 044 066, 1916 III, ait.: 720 m, 1990.08.26
Gaarder G. (Gaarder inv.) — Inv.: GG, 1990.08.26: 1.

OPPLAND, @STRE TOTEN, Fleytensztra, PN 123-125,178, 1916 III, alt.: 660—-680 m, 1990.08.20
Gaarder G. (Gaarder inv.) — Inv.: GG, 1990.08.20: 1.

OPPLAND, @STRE TOTEN, Servest for Hofstjern, PN 117-120,186-191, 1916 III, alt.: 660-700 m,
1990.11.10 Gaarder G. (Gaarder inv.) — Inv.: GG, 1990.11.10: 4.

OPPLAND, @STRE TOTEN, Servest for Gastjernhegda, PN 113 184, 1916 III, alt.: 680 m, 1991.03.30
Gaarder G. (Gaarder inv.) — Inv.: GG, 1991.03.30: 1.

OPPLAND, @STRE TOTEN, Servest for Astjern, PN 152 101, 1916 111, alt.: 580 m, 1991.03.28 Gaarder
G. (Gaarder inv.) — Inv.: GG, 1990.03.28: 2.

OPPLAND, @STRE TOTEN, Damputten, PN 136 192, 1916 III, alt.: 660 m, 1990.07.11 Gaarder G.
(Gaarder inv.) — Inv.: GG, 1990.07.11: 1.

OPPLAND, @STRE TOTEN, Serest for Fjzlutjern, PN 131-134,189-194, 1916 III, alt.: 680-700 m,
1990.08.17 Gaarder G. (Gaarder inv.) — Inv.: GG, 1990.08.17: 1.

OPPLAND, @STRE TOTEN, Nordest for Fjelutjern, PN 127-128,202-205, 1916 III, alt.: 680-700 m,
1990.08.17 Gaarder G. (Gaarder inv.) — Inv.: GG, 1990.08.17: 4.

OPPLAND, @STRE TOTEN, Serest for Ormtjern, PN 114 202, 1916 III, alt.: 720 m, 1990.11.10 Gaarder
G. (Gaarder inv.) — Inv.: GG, 1990.11.10: 1.

OPPLAND, @STRE TOTEN, Nordvest for Hofstjern, PN 115-118,196-199, 1916 III, alt.: 700-740 m,
1990.08.17 Gaarder G. (Gaarder inv.) — Inv.: GG, 1990.11.10: 3.

OPPLAND, @STRE TOTEN, Skélasen, lodd 2, PN 023 080, 1915 IV, alt.: 670—-720 m, 1988, Gaarder G.
(Gaarder inv.) — Inv.: GG, 1990.05.01: 3.

OPPLAND, @STRE TOTEN, langs Torfestelva, PN 153 192, 1916 II, alt.: 600 m, 1990.07.11 Gaarder G.
(Gaarder-inv.) — Inv.: GG, 1993.07.11: 1.

OPPLAND, @STRE TOTEN, Graberga, PN 147-148,176-178, 1916 l1II, alt.: 640—-650 m, 1990.07.11
Gaarder G. (Gaarder inv.) — Inv.: GG, 1990.07.11: 1.

OPPLAND, @STRE TOTEN, S for Alterdalstjern, PN 139-141,175-176, 1916 III, alt.: 660 m, 1990.10.23
Gaarder G. (Gaarder inv.) — Inv.: GG, 1990.10.23: 1.

OPPLAND, @STRE TOTEN, La&ktetjern, PN 139-142,166~171, 1916 III, alt.: 690-700 m, 1990.10.23
Gaarder G. (Gaarder inv.) — Inv.: GG, 1990.10.23: 3.

OPPLAND, @STRE TOTEN, Nord for Nysatra, PN 136 168, 1916 II, ait.: 590 m, 1990.07.07 Gaarder G.
(Gaarder inv.) — Inv.: GG, 1990.07.07: 1.

OPPLAND, @STRE TOTEN, Skarven, PN 147-149,111-112, 1916 III, alt.: 580—-600 m, 1990.06.24
Gaarder G. & Gaarder K. (Gaarder inv.) — Inv.: GG, 1990.06.24: 1.

OPPLAND, @STRE TOTEN, Torvfasttjernet, PN 144—-145,154, 1916 IlI, ait.: 640 m, 1990.07.11 Gaarder
G. (Gaarder inv.) — Inv.: GG, 1990.07.11: 2.

OPPLAND, OSTRE TOTEN, Ved Vesle Gastjern, PN 107-109,193-194, 1916 III, alt.: 720 m, 1990.03.30
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Gaarder G. (Gaarder inv.) — Inv.: GG, 1990.03.30: 1.

OPPLAND, @STRE TOTEN, Vest for Fiskelausen, PN 077-080,183, 1916 III, alt.: 730-760 m, 1991.03.24
Gaarder G. (Gaarder inv.) — Inv.: GG, 1991.03.24: 3.

OPPLAND, @STRE TOTEN, Vest for Fisklausen, (PN 077-083,187-189, 1916 11I), (alt.: 700-740 m),
1990.12.23 Gaarder G. 58, 59 (Gaarder inv.) — Inv.: GG, 1990.12.23: 4.

OPPLAND, @STRE TOTEN, Tyvaskampen, PN 042-043,163-166, 1916 III, alt.: 780 m, 1992.09.30
Gaarder G. (Gaarder inv.) — Inv.: GG, 1992.09.30: 1.

OSLO, Serkedalen, nzr Temte, pa veien til Svartorseter, [NM 91 55, 1815 1I], alt.: 240 m, 1938.11.27 Rui
H. 5262 (O).

OSLO, Nordmarken, myren @ for Bonna, [NM 92 61, 1815 II}, alt.: 340 m, 1938.10.09 Rui H. 5264 (O).

OSLO, nordskraningene av Kobberhaugene, [NM 93 57, 1815 II}, 1934.04.22 Breien K. (O).

OSLO, ved Fuglemyren pa Vettakollen, [NM 94 50, 1815 II], 1936.06.09 Rui H. (O).

OSLO, Nordmarka, leypa mellom @vre Lysedam og Molikstjern ved munningen av Almedalen, [NM 87
58, 1815 II], 1963.01.20 Halvorsen A.-M. (O).

OSLO, Serkedalen, Abbortjern (syd for Vennerasen), [NM 87 51, 1815 II], 1948.06.06 Rui H. (O).

OSLO, Nordmarka, mellom Blankvann og Lerenseter, [NM 93 55, 1815 II}, 1940.05.20 Lynge B. (O).

OSLO, Svartorkleivene, [NM 91 55, 1815 1], 1936.02 Platou C. (O).

OSLO, Trehjerningen, [NM 96 64, 1815 11], 1934.11.02 Stermer P. (O).

OSLO, Langlidalen, litt undenfor Kjelsas, [NM 89 57, 1815 II], 1933.02.26 Breien K. (O).

OSLO, Grefsenaasen ved Langvandet, [PM 01 49, 1914 [V], 1868.04.01 Moe N.G. (O, TRH) — Inv.: RH:
0.

OSLO, Vettakollen (mot Skaardalen), [NM 94 50, 1815 II], 1905.05.28 Havaas J.J. (O).

OSLO, Bomveien, [NM 94 49, 1815 II], 1908.10 Lynge B. (O).

OSLO, Rakollen, [NM 90 57, 1815 1], 1937.05.30 Dahl E. (O).

OSLO, Holmenkollen, [NM 93 49, 1815 II], 1892.11.29 Kiar F. (O) — Inv.: RH: 0.

OSLO, Ospeskog i Serkedalen, [NM 85 55, 1815 II], 1966.03.20 Gulden G. (O).

OSLO, ved Storbekken vest for Slora i Serkedalen, [NM 83-84,54-55, 1815 II], 1959.09.13 Engelskjen
T. (O).

OSLO, Vidvangen i Serkedalen, [NM 82-83,55, 1815 I1], 1966.03.20 Ryvarden L. (O).

OSLO, c. 1 km S for Heikampen, NM 89 58, 1970.04.12 @sthagen H. (O).

OSLO, Voksenasen, [NM 92 50, 1815 II], 1893.09.15 Omang S.O.F. (O) - Inv.: RH: 0.

OSLO, nzr Langlien ved Rolighaugens E side, [NM 88 63, 1815 II}, 1933.03.05 Breien K. (O).

OSLO, Hauketjern, [PM 05 41, 1914 IV], [alt.: 250 m], 1867.03 Moe N.G. (TRH) — Inv.: RH, 1994.04.01:
0

OSLO, N for Slora i Serkedalen, [NM 85 54-55, 1815 II], 1966.03.21 Lye K. (NLH).

OSLO, Vennerasen S for Skrubbdal, NM 872 538, alt.: 320 m, 1979, @iseth K.B. & Aarvik S. (NLH).

OSLO, Vestre Aker, Hakkloa, [NM 92-94,61-66, 1815 1], 1934.02.25 Breien K. (O).

OSLO, Frognersatra, [NM 93 50, 1814 I, alt.: 450 m, 1951, Haugmoen K. (Haugmoen 1952).

OSLO, Frensvollsmyrane, [NM 94 52, 1814 [}, alt.: 450 m, 1951, Haugmoen K. (Haugmoen 1952).

OSLO, 200-300 m N for N-enden av Abortjemet, [NM 87 52, 1814 I], alt.: 360 m, 1951, Haugmoen K.
(Haugmoen 1952).

OSLO, c. 300 m NW for Hvitsteinvatnet, [NM 84 52, 1815 II], alt.: 300 m, 1951, Haugmoen K.
(Haugmoen 1952).

OSLO, Hyvitsteinasen, [NM 85 53, 1815 II], alt.: 390 m, 1951, Haugmoen K. (Haugmoen 1952).

OSLO, NW skraningen av Hvitsteindsen, [NM 84 53, 1815 II], alt.: 300 m, 1951, Haugmoen K. (Haugmoen
1952).

OSLO, Temmermyra, [NM 85 54, 1815 II], alt.: 240 m, 1951, Haugmoen K. (Haugmoen 1952).

OSLO, W for Enerbekken —Vennerasen, [NM 86 53, 1815 II], alt.: 270 m, 1951, Haugmoen K. (Haugmoen
1952).

OSLO, Korsmyra, [NM 86 52, 1815 II], alt.: 360 m, 1951, Haugmoen K. (Haugmoen 1952).

OSLO, c. 400 m E for Sloravatnet, [NM 86 55, 1815 II], alt.: 240 m, 1951, Haugmoen K. (Haugmoen
1952).

OSLO, Skjennungsisen, [NM 94 53, 1815 1], alt.: 450 m, 1951, Haugmoen K. (Haugmoen 1952).

OSLO, like E for S-enden av Kopperhaugstjernet (D8), Merramyra (D9), [NM 93 56, 1815 II], alt.:
420-450 m, 1951, Haugmoen K. (Haugmoen 1952).

OSLO, N-skraninga av Kopperhaugene, [NM 93 57, 1815 II], alt.: 450—480 m, 1951, Haugmoen K.
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OSLO, Appelsinhaugen, [NM 92 57, 1815 1], alt.: 450 m, 1951, Haugmoen K. (Haugmoen 1952).

OSLO, 100-200 m SW for @yvatnet, [NM 91 57, 1815 II], alt.: 450 m, 1951, Haugmoen K. (Haugmoen
1952).

OSLO, like E for vegen, 300-500 m S for nedre Lysedammen, [NM 86 56, 1815 II], alt.: 270-300 m,
1951, Haugmoen K. (Haugmoen 1952).

OSLO, W for nedre Lysedammen, E skraningen av Otertjernsasene, ved liten bekk, [NM 86 57, 1815 II],
alt.: 390 m, 1951, Haugmoen K. (Haugmoen 1952).

OSLO, Otertjernsasane, [NM 85 57, 1815 II], alt.: 420-510 m, 1951, Haugmoen K. (Haugmoen 1952).

OSLO, Osmarka, Fiskelitetjern —Sulutjernet —Bjsrneputtane (ganske nar skogsveg), [NM 92 58, 1815 II],
alt.: 390-420 m, 1951, Haugmoen K. (Haugmoen 1952).

OSLO, like W for W-enden av Fiskelitetjern, [NM 91 58, 1815 II], alt.: 390 m, 1951, Haugmoen K.
(Haugmoen 1952).

OSLO, tett inntil Gyvatnet, pA W-sida, [NM 90 58, 1815 1I], ait.: 450 m, 1951, Haugmoen K. (Haugmoen
1952).

OSLO, Tjuvdalen, [NM 90 59, 1815 II}, 1951, Haugmoen K. (Haugmoen 1952).

OSLO, mellom Stormyra —Smedmyra og Vestre Fyllingen, [NM 89 60, 1815 II], alt.: 450—480 m, 1951,
Haugmoen K. (Haugmoen 1952).

OSLO, mellom Langsmaltjernet og Vestre Fyllingen (i narheten av kraftgate), [NM 89 61, 1815 1], alt.:
420-450 m, 1951, Haugmoen K. (Haugmoen 1952).

OSLO, c. 500 m N for Langsmaltjernet, [NM 88 62, 1815 II], alt.: 420 m, 1951, Haugmoen K. (Haugmoen
1952).

OSLO, dalferet W for Kveldroshegda, 200-500 N for N-enden av Vestre Fyllingen, [NM 89 62, 1815 IIJ,
alt.: 360—390 m, 1951, Haugmoen K. (Haugmoen 1952).

OSLO, dalferet W for Knappa, c. 1 km N for N-enden av Vestre Fyllingen, [NM 89 63, 1815 II}, alt.: 480
m, 1951, Haugmoen K. (Haugmoen 1952).

OSLO, N-hellinga av Sandungskollen, [NM 90 63, 1815 II}, alt.: 570 m, 1951, Haugmoen K. (Haugmoen
1952).

OSLO, like ved Skillebekkputten, [NM 90 64, 1815 II], alt.: 540 m, 1951, Haugmoen K. (Haugmoen 1952).

OSLO, mellom Kroktjernet og Hakklokroktjernet, [NM 91 63, 1815 II], alt.: 480 m, 1951, Haugmoen K.
(Haugmoen 1952).

OSLO, W for Kloppmyra —Kikuttjernet, [NM 91 62, 1815 I}, alt.: 450-510 m, 1951, Haugmoen K.
(Haugmoen 1952).

OSLO, SW-hellinga av Kikut, [NM 91 61, 1815 II], alt.: 510 m, 1951, Haugmoen K. (Haugmoen 1952).

OSLO, Kjelsdsputten —Steinbrotet, [NM 88 57, 1815 II], alt.: 360 m, 1951, Haugmoen K. (Haugmoen
1952).

OSLO, Like N for Steinbrotet, mot Langlidalen, [NM 88 58, 1815 II}, alt.: 360 m, 1951, Haugmoen K.
(Haugmoen 1952).

OSLO, Bjernatdalen, E-hellinga av Morlikasen, [NM 87 59, 1815 II], alt.: 450 m, 1951, Haugmoen K.
(Haugmoen 1952).

SOGN OG FJORDANE, FLORA, between Endestadvatnet og Krokstadvatnet, LP 206 357-359, 1218 III,
alt.: 100 m, 1991.04.21 Gauslaa Y. 91080 a+b (NLH) — Inv.: GG & YG: 4.

SOGN OG FJORDANE, FLORA, E of Lykkjebevatnet, Arsettjuma, LP 223 373, 1218 III, alt.: 140 m,
1991.04.21 Gaarder G. 367 (BG) — Inv.: GG & YG: 3.

SOR-TRONDELAG, RISSA, Stjerna, avloppsén fran Krinsvatnet, (NR 59-60,75, 1622 1V), alt.: 80 m,
1954.09.03 Ahlner S. (S) — Inv.: RH, 1992.11.01: 0.

TELEMARK, KVITESEID, Morgedal, [ML 67 94, 1513 I}, 1931, Hoch (O).

TELEMARK, NOME, Lunde, Breidsas, [NL 06 82, 1613 I], alt.: 100 m, 1948.06 Strand K. (O).

TELEMARK, PORSGRUNN, Brunlanes, ;\klungen, (NL 45 60, 1713 II), (alt.: 170 m), 1922.01.25 Heeg
O.A. (TRH) - Inv.: YG, 1992.09.18: 0.

TELEMARK, SELJORD, Grunningsdalen, Borkebuai, ML 81 96, 1614 II1, alt.: 520 m, 1993.07.26 Eriksen
JE. (O) — Inv.: JEE, 1993.07.26: 1.

TELEMARK, SILJAN, Breiangerdsen [sannsynligvis S Breiangermyra noe i retn. av Binntjernhegdene],
[NL 42-43,83-84, 1713 1], 1953.08.13 Wischmann F. (O).

TELEMARK, SILJAN, ved tjern N for Solveredseter, [NL 34 78, 1713 I}, 1953.08.05 Wischmann F. (O).

TELEMARK, SILJAN, i Treschow Fritze’s skog i Ser-Siljan, like W for Naphaug gard, [NL 47 64, 1713
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[1], alt.: 160 m, 1960.09 Andersen O. (O).

TELEMARK, SKIEN, Gjerpen, Hestemyrfjell [Sannsynligvis Setrekollen], [NL 29 85, 1713 IV],
1953.08.10 Wischmann F. (O).

VESTFOLD, ANDEBU, Halsaas, (NL 57 78, 1813 IV), 1922.08.25 Heeg O.A. (O) - Inv.: YG, 1993.04.14:
0.

VESTFOLD, ANDEBU, Enden (15 km NNW for Sandefjord), [NL 60 67, 1813 III], 1921.05.28 Heeg O.A.
(TRH) — Inv.: YG, 1993.08.26: 0.

VESTFOLD, HOF, &sen W for Lindset, (NM 591-592,018-021, 1814 III), [alt.: 380 m], 1956.06.20
Wischmann F. (O) — Inv.: YG, 1993.06.09: 2.

VESTFOLD, HOLMESTRAND, Botne, W-siden av Kvitingen, (NM 67 00-01, 1814 III), [alt.: 150 m],
1956.06.15 Wischmann F. (O) — Inv.: YG, 1993.06.09: 0.

VESTFOLD, LARDAL, Svarstad, E om #lven, [NL 56 84, 1813 IV], alt.: 100-250 m, 1937.07.08 Ahlner
S. (O, S, UPS) — Inv.: YG, 1993.08.26: 0.

VESTFOLD, LARVIK, Brunlanes, @ for Solumtjern, [NL 50 50, 1713 II}, [alt.: 100 m], 1923.01.06 Heeg
O.A. (O) - Inv.: YG, 1992.09.16: 0.

VESTFOLD, LARVIK, Salsdsen, [NL 55 45], Norman J.M. (?) (O).

VESTFOLD, LARVIK, Brunlanes, SE om Kjose, [NL 52 52, 1713 II], [alt.: 140 m], 1922, Heeg O.A.
(TRH) — Inv.: YG, 1992.09.21: 0.

VESTFOLD, LARVIK, Hedrum, Hallingsdalen (7 km N for Larvik), [NL 57 53, 1813 III], 1921, Hoeg
O.A. (TRH).

VESTFOLD, LARVIK, Hedrum, Dammen, [NL 58-59,49-50], 1925.01.05 Heeg O.A. (TRH).

VESTFOLD, RAMNES, Vardasen [Vardas?], (NL 62 85, 1813 IV), 1956.06.05 Wischmann F. (O) — Inv.:
YG, 1993.04.14: 0.

VESTFOLD, SANDE, Nord for Presteslettdsen, NM 595 104, 1814 111, alt.: 520 m, 1992.08.04 Gaarder
G. (Gaarder inv.) — Inv.: GG, 1992.08.04: 1.
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APPENDICES

APPENDIX 1: EXCLUDED SPECIES

(1) Species removed from the previous list (Direktoratet for naturforvaltning 1992; previous
threat categories in parenthesis):

Brodoa atrofusca (R)
Alpine species. Not growing in a threatened habitat. Possibly overlooked.

Bryoria tenuis (V+)
Taxonomically unresolved. The Norwegian material is heterogenous and probably
represents two taxa, one in alpine habitats agreeing with the type, and one in forests and
sometimes difficult to distinguish from B. bicolor.

Bryoria tortuosa (R)
Taxonomically unresolved. Possibly only a variety of B. fremontii.

Cladonia cervicornis ssp. pulvinata (R)
Taxonomically unresolved. Not growing in a threatened habitat. Possibly overlooked.

Cladonia conista (R)
Not growing in a threatened habitat. Possibly overlooked.

Cladonia decorticata (R)
Not growing in a threatened habitat. Possibly overlooked.

Collema limosum (R)
Not growing in a threatened habitat. Possibly overlooked.

Moelleropsis nebulosa (R)
Microlichen.

Stereocaulon arenarium (R)
Taxonomically unresolved. Not growing in a threatened habitat. Possibly overlooked.

Stereocaulon capitellatum (K)
Alpine species. Not growing in a threatened habitat. Possibly overlooked.

Stereocaulon coniophyllum (V+)
Often in alpine situations. Mainly confined to the spray zone of waterfalls and to moist
river banks; thus very susceptible to changes in rivers. Possibly threatened by
hydroelectric development. Distribution not very well known.
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Stereocaulon incrustatum (E)
Taxonomically unresolved. Probably not growing in a threatened habitat.

Usnea diplotypus (V+)
Taxonomically apparently misunderstood and therefore possibly overlooked.

Usnea glabrata (K)
Possibly overlooked. -
(2) Species that were included in the project, but excluded at the final evaluation:

Collema ceraniscum
Arctic-alpine species. Not growing in a threatened habitat. Possibly overlooked.

Hypotrachyna afrorevoluta
Norwegian material often difficult to separate from H. revoluta.

Ramalina calicaris
Its status in the Norwegian flora needs further study, as a large part of the Norwegian
material is difficult to separate from R. fraxinea.

Xanthoparmelia protomatrae
Taxonomically unresolved. Possibly only a chemical strain of X. somloénsis.
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APPENDIX 2: THE MOST IMPORTANT LOCALITIES FOR EACH THREATENED
SPECIES

This appendix lists the most important localities, selected by the criteria that all (1)
endangered species (E), and (2) all vulnerable, in need of monitoring, rare, and indeterminate
species (V, V+, R, I) for which Norway has European or Fennoscandian responsibility, have
at least one vital population protected in Norway. Only populations with status codes 3
(relatively rich) and 4 (very rich) are considered. For some species with few known localities,
proposals are made without regard to status code.

Additional localities of regional importance or of threatened species not fulfilling the
criteria above, are mentioned under the treatment of the species and are listed in Appendix 3:
Important unprotected localities.

Asahinea chrysantha (R, Fennoscandian responsibility)
No population protected.
Here proposed protected: 3 (4).

Bryoria smithii (V+, Fennoscandian responsibility)
One population within nature reserve: /754 (1).
Here proposed protected: 2174 (4).

Cetraria andrejevii (R, European responsibility)
No population protected.
Here proposed protected: 1720 (1; extension of existing preserve).

Cetrelia olivetorum (V+, Fennoscandian responsibility)
Five populations within nature reserves: 773 (4), 1195 (=), 1790 (probably, not
investigated), 2098 (not investigated), and 3562 (2).

Cladonia alpina (1, European responsibility)
No population protected.
No population suitable for protection known.

Cladonia fragilissima (R, Fennoscandian responsibility)
No population protected.
Here proposed protected: 3227 (3).

Collema curtisporum (E)
No population protected.
Here proposed protected: 4/ (1; extension of existing reserve), 3260 (4).

Collema fragrans (E)
No population protected.
Here proposed protected: 2406 (3).
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Collema leptaleum (E, European responsibility)
No population protected.
Here proposed protected: 2201 (3).

Degelia atlantica (V+, European responsibility)
One population within nature reserve: 2639 (1; two specimens observed).
Here proposed protected: 838 (3; extension of existing reserve).

Erioderma pedicellatum (E, European responsibility)
No population protected.
Here proposed protected: 3803 (1), 3804 (1).

Glypholecia scabra (R, Fennoscandian responsibility)
Three populations within nature reserves: 84, 89, 2828 (none investigated).

Heterodermia speciosa (V, Fennoscandian responsibility)
Three populations within nature reserves: 929 (probably, not investigated), 2102 (1;
three specimens observed), 2725 (1).
Here proposed protected: 725 (4).

Hyperphyscia adglutinata (R, Fennoscandian responsibility)
No population protected.
No population suitable for protection known.

Hypotrachyna laevigata (R, Fennoscandian responsibility)
One population within nature reserve: 308 (4).

Hypotrachyna sinuosa (E, Fennoscandian responsibility)
Two populations within nature reserves: /477 (1; a single specimen observed), /596 (1).
Here proposed protected: 1597 (3).

Leptogium burgessii (V, Fennoscandian responsibility)
One population within protected landscape area: 3527 (2).
Here proposed protected: 3235 (3)

Leptogium cochleatum (E, Fennoscandian responsibility)
No population protected.
Here proposed protected: 3770 (2).

Leptogium hibernicum (E, Fennoscandian responsibility)
One population within nature reserve: 2308 (1), and one population within protected
landscape area: 3537 (2).

Lobaria hallii (V, European responsibility)
One population possibly within protected area: 230 (not investigated).
Here proposed protected: 237 (4).
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Melanelia laciniatula (R, Fennoscandian responsibility)
No locality protected.
No population suitable for protection known.

Pannaria ahlneri (E, European responsibility)
Two populations within nature reserves: 848 (1; reserve too small, population threatened
by drying and storm felling), 1436 (1).
Here proposed protected: /33/134 (both 1), 1704 (not investigated, discovered in 1991),
3552 (3).

Pannaria confusa (E)
No population protected.
Here proposed protected: 1705 (2).

Pannaria ignobilis (V+, Fennoscandian responsibility)
Four populations within nature reserves: /348 (not investigated), /461 (not investigated),
1650 (2; on one tree), 1653 (2; on 2-3 trees).
Here proposed protected: 2443 (3).

Pannaria sampaiana (V+, European responsibility)
One population within protected landscape area: 3529 (1; on one tree).
Here proposed protected: 144 (3).

Parmeliella testacea (E, Fennoscandian responsibility)
One population within nature reserve: 2407 (not investigated).
Here proposed protected: /482 (1).

Parmotrema arnoldii (E, Fennoscandian responsibility)
No population within nature reserve.
Here proposed protected: 234 (4; only known population in northern Europe).

Parmotrema crinitum (E, Fennoscandian responsibility)
No population within nature reserve.
No population suitable for protection known.

Peltigera retifoveata (E)
No population within nature reserve.
Here proposed protected: 2299 (1; only known population in Norway).

Peltula euploca (R, Fennoscandian responsibility)
No population protected.
Here proposed protected: 3470 (4).

Physcia semipinnata (R, Fennoscandian responsibility)
No population protected.
No population suitable for protection known.
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Pseudocyphellaria crocata (V, Fennoscandian responsibility)
Three population within nature reserves: 7496 (1; on two trees), 1623 (2), 1624 (3;
reserve too small, threatened by drying and storm felling).
Here proposed protected: 1620 (3), 2441/2442 (both 3), 3553 (3).

Pseudocyphellaria intricata (V, Fennoscandian responsibility)
No population within nature reserve.
Here proposed protected: 3546 (4), 669 (2; extension of existing mature reserve).

Pseudocyphellaria norvegica (V, European responsibility)
One extinct population within nature reserve: 1952 (0).
Here proposed protected: 3536 (3).

Punctelia stictica (R, Fennoscandian responsibility)
No population within nature reserve.
Here proposed protected: 3599 (3).

Punctelia subrudecta (R, Fennoscandian responsibility)
No population within nature reserve.
Here proposed protected: 323 (4).

Ramalina canariensis (E, Fennoscandian responsibility)
No population within nature reserve.
No population suitable for protection known.

Ramalina obtusata (E)
One population within nature reserve: 40 (3). One extinct population within a nature
reserve: 1151 (0).

Ramalina thrausta (V, European responsibility)
Four populations within nature reserves: //3/ (3; reserve too small, threatened by
drying and storm felling), /996 (1; reserve too small, threatened by drying), 71998 (1),
2617 (3).

Sphaerophorus melanocarpus (V+, Fennoscandian responsibility)
No population within nature reserve.
Here proposed protected: 3657/3658 (4 and 3).

Staurolemma omphalarioides (E, Fennoscandian responsibility)
No population within nature reserve.
Here proposed protected: 3263 (3).

Stereocaulon delisei (R, Fennoscandian responsibility)
One population within protected landscape area (/577).
No population suitable for protection known.
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Sticta canariensis (R, Fennoscandian responsibility)
No population within nature reserve.
Here proposed protected: 381 (4).

Usnea fragilescens agg. (V+, Fennoscandian responsibility)
One population within nature reserve: 409 (1).
Here proposed protected: 1559 (3), 751/1579 (not investigated, extension of existing
reserve).

Usnea longissima (V, Buropean responsibility)
Several protected populations.
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APPENDIX 3: IMPORTANT UNPROTECTED LOCALITIES FOR THE MACROLICHEN
FLORA

This appendix includes the localities proposed for protection in the treatment of the species
and in Appendix 2, as well as a number of additional important unprotected localities. The
additional localities are selected by an evaluation of the total number of threatened
macrolichens at the sites, rather than the single species’ need for protection (which is the
criterion in the treatment of the species and Appendix 2).

The locality names may be abbreviated or modified; for complete data, see the locality
lists in the treatment of the species.

AKkershus
Hurdal, Fjellsjekampen, PN 061-062, 042—046: Usnea longissima, 3 (2642).

Buskerud

Hol, N of Hol, NE of Rude, MN 64 19: Collema curtisporum 4 (3260).

Hole, Bonsnestangen, NM 67 58: Collema multipartitum 4 (77).

Hole, Limovnstangen, NM 693 588: Collema multipartitum 3 (3523).

Kradsherad, by small brook S of Bakkemyrhegda, NM 361 669: Usnea longissima (1862); —
NM 361-364, 665—669: Evernia divaricata 4 (1863).

Ringerike, Storkastet, NM 459-464, 968—-996: Evernia divaricata 4 (2748); — NM 462—-473,
968-979: Letharia vulpina 2 (2749); — NM 463 979: Ramalina thrausta 1 (2750).

Finnmark

Nesseby, between Reppen and Karlebotn, NT 62 78: Asahinea chrysantha 4 (3); — NT 62 78:
Bryoria nitidula (47).

Vadse, Store Ekkeraya, UC 905 773: Cetraria andrejevii 1 (1720).

Hedmark
Hamar, Brumundkampen, PN 17 67: Usnea longissima 3 (3577).

Hordaland

Bemlo, Bemlo, Lykling, KM 849 248: Cladonia fragilissima 3 (3227); — KM 849 248:
Degelia atlantica 3 (3228); — KM 849 248: Pseudocyphellaria intricata 1 (3244), — KM
850 247: Sticta canariensis 2 (382).

Etne, the NE slope Mt Prestafjellet, LM 29-30, 25-26: Leptogium burgessii 3 (3235); — LM
30 25: Leptogium cochleatum 2 (3770); — LM 29-30, 25-26: Leptogium hibernicum 2
(3234); — LM 29, 25-26: Pannaria ignobilis 1 (3524); — LM 301 258: Pannaria
sampaiana 2 (3240).

Lindaés, Helltveit, LN 05 27: Cetrelia olivetorum — (2194); — LN 05 27: Hypotrachyna sinuosa
3 (1597); — LN 058 275: Menegazzia terebrata 4 (2047); — LN 058 275:
Pseudocyphellaria norvegica 1 (3563).

Os, Rettingi, KM 986 725: Degelia atlantica 1 (2223); — KM 988 724: Pseudocyphellaria
intricata 3 (1514).

Os, Storomsvagen LM 00 75: Degelia atlantica — (2221); — LM 006 747: Degelia atlantica
1 (3544); — LM 01 75: Leptogium burgessii — (1427); — LM 009 746: Menegazzia
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terebrata 2 (3545); — LM 008 750: Menegazzia terebrata 1 (3547); — LM 007 752:
Pannaria sampaiana 1 (3574); — LM 007 752: Parmeliella testacea 1 (1482); — LM
007 752: Pseudocyphellaria intricata 4 (3546); — LM 006 747: Pseudocyphellaria
norvegica 3 (2269); — LM 007 752: Pseudocyphellaria norvegica 3 (3536).

Os, Bjernen, LM 029 725: Degelia atlantica 3 (838); — LM 029 725: Leptogium burgessii 1
(3528); — LM 029 725: Pannaria sampaiana 1 (143); [- LM 02 72: Parmeliella
testacea 0 (236);] — LM 029 725: Pseudocyphellaria intricata 2 (669); — LM 02-03,
72: Sphaerophorus melanocarpus 4 (3657); — LM 028 731: Sphaerophorus
melanocarpus 3 (3658); — LM 02 72: Usnea fragilescens agg. — (751); — LM 02 73:
Usnea fragilescens agg. — (1579).

Stord, Gullberg, LM 044 314: Degelia atlantica 2 (1831); [- LM 04 31: Pseudocyphellaria
intricata 0 (287);] — LM 042-044, 314: Sticta canariensis 4 (381); — LM 041 314:
Usnea fragilescens agg. 2 (403); — LM 044 314: Usnea fragilescens agg. (3730).

Tysnes, Tysnesoy, Beltestad, LM 031 557: Degelia atlantica 4 (3231); — LM 031 557:
Pannaria sampaiana 1 (3242); — LM 031 557: Pseudocyphellaria norvegica 2 (3247).

Tysnes, Stele, LM 049 555: Pseudocyphellaria intricata 3 (1360).

Nord-Trendelag

Flatanger, Skjellda, NS 86 38: Pannaria ignobilis 3 (2443); — NS 86 38: Pseudocyphellaria
crocata 3 (2441), 3 (2442).

Grong, Gartlandselva, UM 743, 633: Lobaria hallii 1 (2629); — UM 747 599: Pannaria
ahlneri 1 (133); — UM 743 619: Pannaria ahineri 1 (134); — UM 748 596: Pannaria
confusa (2317); — UM 743 619: Pseudocyphellaria crocata 2 (273); — UM 747 599:
Pseudocyphellaria crocata 1 (274); — UM 747 599: Ramalina thrausta 4 (2026); — UM
743 619: Ramalina thrausta 1 (2028).

Grong, Sanddeldalen, NW of Mortenslund, UM 99 51: Lobaria hallii (230).

Grong, [locality data withheld]: Erioderma pedicellatum 1 (3804).

Namsos, Ottergya, Finnanger, N of cove Finnangervagen, PS 026 685, Staurolemma
omphalarioides 3 (3263).

Namsos, Szvik, Barstadelva, PS 20 47: Pseudocyphellaria crocata 3 (1620); — PS 20 47:
Ramalina thrausta 3 (1282).

Namsos, E of Vemundvik, Batskardet, PS 24-25, 56: Pannaria ahlneri (1704);, — PS 24-25,
56: Ramalina thrausta (2166).

Overhalla, W of Foss, UM 55 53: Pannaria ahlneri 3 (3552); — UM 55 53: Pseudocyphellaria
crocata 3 (3553); — UM 55 53: Ramalina thrausta 2 (3551).

Overhalla, [locality data withheld): Erioderma pedicellatum - (3803).

Snasa, N of Hammer, by the river, UM 56 25: Lobaria hallii 1 (1612); — UM 56 25:
Pannaria confusa 2 (1705).

Oppland

Dovre, Nonshaugen, NP 11, 68—69: Glypholecia scabra (960).

Gjevik, Lauvhuggu, NN 787-790, 583—-584: Usnea longissima 4 (488).

Gjevik, Drogsetsatra, NN 793—794, 552: Usnea longissima 4 (3450).

Lillehammer, Djupdalen, NN 729-732, 705-706: Ramalina thrausta 4 (3410); — NN 725-727,
695—696: Usnea longissima 4 (489); — NN 729-732, 705-706: Usnea longissima 4
(3438).
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Lillehammer, Floka, NN 710-713, 715-719: Usnea longissima 4 (1327).

Lillehammer, Storbekken, NN 708—711, 709-712: Usnea longissima 4 (1329).

Nord-Aurdal, Liaskogen, NN 23-24, 50: Cetrelia olivetorum 1 (3492); — NN 227-265,
480-518: Evernia divaricata 4 (1338); — NN 23 50: Menegazzia terebrata 1 (3469); —
NN 243 504: Ramalina thrausta (2357); — NN 228 520: Ramalina thrausta (2362); —
NN 250 496: Usnea longissima (2303); — NN 23 51: Usnea longissima 3 (2304); — NN
230 515: Usnea longissima (2359).

Nord-Fron, hill W of Teigeya, NP 38 36: Cetrelia olivetorum 4 (1767); — NP 38 36:
Heterodermia speciosa 3 (1852); — NP 38 36: Physconia detersa (335).

Nord-Fron, @ya/Hesteskobakken, NP 436 287: Neofuscelia verruculifera 1 (982); — NP 43 28:
Peltula euploca 4 (3470); — NP 43 28: Punctelia stictica 3 (3599).

Nordre Land, Hegda, NN 648—654, 525-527: Usnea longissima 4 (3418).

Ringebu, Serada ved Halvfaret, NP 649 260: Collema curtisporum 1 (41); — NP 649 260:
Heterodermia speciosa 1 (2354); — NP 647 255: Ramalina dilacerata 1 (39).

Skjak, Vuluvatnet, MP 360 755: Letharia vulpina 4 (3660).

Vaga, Dalgrovi, in the western part of Jenndalen, NP 00 69: Peltigera retifoveata 1 (2299).

Véaga, Strond, NP 02 58: Cetrelia olivetorum 4 (2685); — NP 019 583: Heterodermia speciosa
1 (2686); — NP 018 583: Menegazzia terebrata 1 (2687).

Vagé, Lalm, NP 145, 535-536: Cetrelia olivetorum 4 (779); — NP 144-146, 532-536:
Heterodermia speciosa 4 (725); — NP 144 532: Menegazzia terebrata 1 (823); — NP
145-146, 532-536: Physconia detersa — (342); — NP 145 535: Ramalina dilacerata 1
(1150).

Ostre Toten, Totendsen, Fisklausen, many localities of Usnea longissima, see the treatment of
the species.

Rogaland

Haugesund, Fagerheim, KL 88 96: Punctelia subrudecta 4 (323).

Sandnes, Heole, Krusafjell, Bjennbasen, LL 292 319: Bryoria smithii (2089); — LL 29, 31-32:
Cetrelia olivetorum (2187); — LL 29, 31-32: Degelia atlantica (2202); — LL 291 319:
Hypotrachyna laevigata 3 (306); — LL 29, 31-32: Menegazzia terebrata 1 (2234); — LL
29-30, 32-33: Pseudocyphellaria norvegica 1 (2261); — LL 29, 31-32: Sphaerophorus
melanocarpus (3644); — LL 28-29, 31-32: Usnea fragilescens agg. (3724).

Sokndal, Skardas, LK 39 70 Bryoria smithii 4 (2174); — LK 39 70 Cetrelia olivetorum 2
(772); [- LK 40 69 Hypotrachyna laevigata 0 (1169);] — LK 39 70 Parmotrema
arnoldii 4 (234); [- LK 39 70 Parmotrema crinitum 0 (873);] [~ LK 40 69
Pseudocyphellaria crocata 0 (241);] — LK 398, 692-694, Pseudocyphellaria crocata —
(635); — LK 40 69 Pseudocyphellaria intricata (2501); [- LK 40 69 Pseudocyphellaria
norvegica 0 (2260);] — LK 39 70 Usnea fragilescens agg. 3 (1559).

Sogn og Fjordane

Flora, Norddalsfjorden, N of Haukavatnet, LP 038 406: Menegazzia terebrata 2 (2254); — LP
038 406: Pannaria ignobilis 2 (1459); — LP 038 406: Pannaria sampaiana 1 (1468).

Flora, between Endestadvatnet and Krokstadvatnet, LP 206 356: Pannaria ignobilis 2 (1350);
— LP 206, 357-359: Usnea longissima 4 (1386).

Leikanger, Eitorn, the farm Vestrheim, LN 71-72, 88: Collema leptaleum 3 (2201).

Luster, c. 1 km NE of Merkri, MP 271 249: Collema fragrans 3 (2406); — MP 269 249:
Stereocaulon coniophyllum 2 (3703).
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Ser-Trendelag
Orland, Fosenheia, Bukkhallaren, NR 216 575: Pannaria sampaiana 3 (144).

Troms
Malselv, Tverrelvflata, DB 225-227, 546—550: Lobaria hallii 4 (231).

Vestfold
Hof, 4sen W for Lindset, NM 591-592, 018-021: Usnea longissima 2 (596).
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APPENDIX 4: INDEX OF LOCALITIES

Akershus

Asker — Evernia divaricata: 33. - Usnea longissima: 2323.

Bzrum — Collema multipartitum: 81. — Usnea longissima: 436,472, 1672, 1673, 3271, 3272, 3273, 3274, 3275, 3276,
3277, 3280, 3282, 3283, 3285, 3319, 3320.

Eidsvoll — Usnea longissima: 618, 1669.

Fet — Usnea longissima: 432, 464.

Frogn — Usnea florida: 385.

Hurdal — Usnea longissima: 1391, 2642, 2644.

Nannestad — Letharia vulpina: 2404. — Usnea longissima: 443, 1393, 2068, 2069, 2070, 2074.

Nittedal — Usnea longissima: 453, 468.

Ralingen — Heterodermia speciosa: 2102.

Ullensaker — Ramalina thrausta: 1985. — Usnea longissima: 434.

As — Evernia divaricata: 3576.

Akershus/Oppland
Nannestad/Lunner — Usnea longissima: 2662.

Akershus/Oslo
— Heterodermia speciosa: 1835.

Aust-Agder

Birkenes — Bryoria smithii: 877. — Usnea florida: 396.

Bygland — Parmeliopsis esorediata: 2598.

Bykle — Parmeliopsis esorediata: 2600, 2607.

Gijerstad — Usnea florida: 3258.

Lillesand - Cetrelia olivetorum: 2712.

Valle — Cladonia polycarpoides: 70. — Parmeliopsis esorediata: 2601, 2602, 2603, 2604, 2608.

Buskerud

Flesberg — Letharia vulpina: 203, 204, 207, 209, 213, 215, 216. — Parmeliopsis esorediata: 1932. — Usnea longissima:
555.

Fla — Letharia vulpina: 208, 212, 3143, 3144. ~ Parmeliopsis esorediata: 1933. — Usnea longissima: 570, 585, 2349.

Hol — Collema curtisporum: 16, 3260.

Hole — Collema multipartitum: 77, 3522, 3523. — Peltula euploca: 1936. — Ramalina thrausta: 1116. — Usnea
longissima: 559, 586, 593, 1376, 3286, 3287, 3288, 3289, 3290, 3291, 3318, 3363, 3364, 3385, 3386, 3388,
3389.

Hurum ~ Collema multipartitum: 2826, 2827.

Kongsberg — Ramalina thrausta: 2715. — Usnea longissima: 1736.

Kredsherad — Evernia divaricata: 1863. — Parmeliopsis esorediata: 2053. — Usnea longissima: 562, 565, 568, 1576,
1862, 3461.

Lier — Usnea longissima: 430, 547, 560, 579.

Modum — Usnea longissima: 563, 594.

Nore og Uvdal — Cetrelia olivetorum: 1779. — Usnea longissima: 554.

Ringerike — Evernia divaricata: 17, 2748. — Letharia vulpina: 205, 2749. — Physconia detersa: 343. — Ramalina
thrausta: 2750. — Usnea longissima: 474, 549, 550, 551, 556, 557, 574, 575, 576, 577, 578, 580, 582, 583,
587, 590, 591, 592, 1388, 1389, 2316, 2347, 2348, 2661, 3313, 3314, 3315, 3316, 3317, 3346, 3347, 3350,
3351, 3353, 3355, 3356, 3357, 3359, 3360, 3362, 3365, 3366, 3367, 3368, 3369, 3370, 3371, 3373, 3374,
3375, 3378, 3379, 3381, 3382, 3383, 3384, 3387.

Rollag — Letharia vulpina: 211, 3560. = Parmeliopsis esorediata: 1931. — Usnea longissima: 553.

Reyken — Collema multipartitum: 79.

Sigdal — Cetrelia olivetorum: 2032, 2170, 2186, 2420. ~ Letharia vulpina: 210, 214. — Menegazzia terebrata: 2043,
2171, 3701. — Parmeliopsis esorediata: 1929, 1930, 2606, 3261. ~ Usnea longissima: 566.

Ovre Eiker — Letharia vulpina: 206.
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Finnmark

Alta — Glypholecia scabra: 91. — Physconia detersa: 2394, 2395.

Kautokeino — Physconia detersa: 346, 2396, 2397, 2398, 2399. — Ramalina thrausta: 2401.

Nesseby — Asahinea chrysantha: 1, 3, 1719. — Bryoria nitidula: 47, 709. — Ramalina thrausta: 1140.

Nesseby/Vadse — Bryoria nitidula: 707.

Porsanger — Asahinea chrysantha: 4. — Physconia detersa: 1067.

Ser-Varanger — Bryoria nitidula: 43, 44, 46, 2390. — Physconia detersa: 345. — Ramalina dilacerata: 37. — Ramalina
thrausta: 2770.

Vadse — Bryoria nitidula: 45. — Cetraria andrejevii: 1720.

Varde — Physconia detersa: 344.

Hedmark

Alvdal — Letharia vulpina: 1606.

Eidskog — Ramalina thrausta: 1110.

Elverum — Letharia vulpina: 174. — Ramalina thrausta: 1231. — Usnea longissima: 2343.

Engerdal — Letharia vulpina: 147, 152, 154, 156, 159, 160, 162, 163, 168, 170, 171, 175, 184, 676, 977, 2732, 2733.

Folldal — Cladonia imbricarica: 3747. — Physconia detersa: 333.

Hamar — Usnea longissima: 3577.

Kongsvinger — Usnea longissima: 475.

Leoten — Evernia divaricata: 32. — Letharia vulpina: 2376, 2377, 2378, 2379. — Menegazzia terebrata: 1883. — Usnea
longissima: 480, 697, 2345.

Nord-Odal — Usnea longissima: 477.

Rendalen — Cetrelia olivetorum: 2415. — Letharia vulpina: 151, 157, 166, 169, 183, 2403, 2653, 2736. — Menegazzia
terebrata: 1881, 1882. — Ramalina thrausta: 1986, 1988.

Ringsaker — Letharia vulpina: 146. ~ Peltula euploca: 3088. — Ramalina thrausta: 1111. — Usnea longissima: 478.

Stange — Usnea longissima: 1166.

Stor-Elvdal — Letharia vulpina: 194, 2434, 2605, 2645. — Ramalina thrausta: 1987. — Usnea longissima: 476.

Ser-Odal — Usnea longissima: 481, 1368, 2344.

Tolga — Ramalina thrausta: 2311.

Trysil — Letharia vulpina: 176. — Usnea longissima: 482.

Tynset — Ramalina thrausta: 3493.

Valer — Letharia vulpina: 161. — Ramalina thrausta: 1230. — Usnea longissima: 1165.

Amot — Letharia vulpina: 177, 2375. — Usnea longissima: 2318, 2409.

Asnes — Ramalina thrausta: 1232, 1233, 1234. — Usnea longissima: 1164.

Hordaland

Askey — Bryoria smithii: 1760. — Cladonia humilis: 2315. — Degelia atlantica: 1221. — Pseudocyphellaria norvegica:
1188. — Sphaerophorus melanocarpus: 3612, 3618. — Usnea fragilescens agg.: 1566, 1571.

Austevoll — Cetrelia olivetorum: 2193. — Degelia atlantica: 1218, 2215, 2216, 2217. — Leptogium burgessii: 730. —
Parmotrema crinitum: 1471. — Pseudocyphellaria crocata: 247. — Pseudocyphellaria norvegica: 1183, 1184.
— Sphaerophorus melanocarpus: 3651. — Sticta canariensis: 1546, 1548. — Usnea fragilescens agg.: 3761.

Austrheim — Bryoria smithii: 2179. — Degelia atlantica: 2226. — Physcia semipinnata: 2258. — Pseudocyphellaria
norvegica: 2275. — Punctelia subrudecta: 1480. — Sphaerophorus melanocarpus: 3632, 3640, 3656. —
Stereocaulon delisei: 1542.

Bergen — Cetrelia olivetorum: 3225. — Cladonia alpina: 1407. ~ Degelia atlantica: 1829, 2225. — Menegazzia
terebrata: 2240. — Physcia semipinnata: 3757. — Pseudocyphellaria crocata: 1358. — Pseudocyphellaria
norvegica: 1510. — Usnea fragilescens agg.: 1570, 3732.

Bemlo — Cladonia fragilissima: 3227. — Degelia atlantica: 2209, 2210, 2211, 3228. — Hypotrachyna laevigata: 1475.
— Leptogium magnussonii: 3810. — Parmotrema crinitum: 297, 298. — Physcia semipinnata: 1951. —
Pseudocyphellaria intricata: 3244. — Pseudocyphellaria norvegica: 1958. — Sphaerophorus melanocarpus:
3637, 3700. — Stereocaulon delisei: 373, 375. — Sticta canariensis: 382. — Usnea fragilescens agg.: 752, 1562,
1730, 3745, 3758.

Eidfjord ~ Cetrelia olivetorum: 2197. — Menegazzia terebrata: 2241. — Ramalina thrausta: 2285.

Etne — Cetrelia olivetorum: 1739, 3525, 3526. — Hyperphyscia adglutinata: 3502. — Hypotrachyna laevigata: 1476,
3233. — Leptogium burgessii: 731, 1343, 3235, 3527, 3753. —Leptogium cochleatum: 3770. — Leptogium
hibernicum: 3234, 3236, 3531. — Menegazzia terebrata: 3532. — Pannaria ignobilis: 3524, 3751. — Pannaria
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sampaiana: 3240, 3241, 3529. — Usnea fragilescens agg.: 1731, 3746.

Fitjar — Degelia atlantica: 839, 1828. — Menegazzia terebrata: 1915. — Pannaria sampaiana: 140. -
Pseudocyphellaria crocata: 251, 638. — Pseudocyphellaria intricata: 1068. — Pseudocyphellaria norvegica:
748. — Sphaerophorus melanocarpus: 1101, 3677. — Stereocaulon delisei: 378.

Fiell — Pseudocyphellaria crocata: 248. — Sphaerophorus melanocarpus: 3634, 3635.

Fusa — Cetrelia olivetorum: 3226. — Degelia atlantica: 836. — Leptogium burgessii: 1426. — Menegazzia terebrata:
2046, 3237. — Pannaria sampaiana: 1466. — Sphaerophorus melanocarpus: 3619, 3621.

Granvin — Menegazzia terebrata: 1918, 2465. — Pannaria ignobilis: 1447. — Stereocaulon delisei: 1543.

Kvam - Cladonia glauca: 1417. — Degelia atlantica: 1822. — Leptogium britannicum: 127. — Pannaria ignobilis:
1448. — Pannaria sampaiana: 141. ~ Physcia semipinnata: 3243. -

Kvinnherad — Degelia atlantica: 1821, 1830, 3230. — Menegazzia terebrata: 1917. — Pannaria sampaiana: 1465. -
Physcia semipinnata: 1950. — Pseudocyphellaria intricata: 3245. — Pseudocyphellaria norvegica: 3246. —
Sphaerophorus melanocarpus: 3610.

Lind4s — Bryoria smithii: 2180. — Cetrelia olivetorum: 2194, 2195, 2196, 3562. - Cladonia glauca: 1418. — Degelia
atlantica: 2037, 2228, 3229. — Hypotrachyna sinuosa: 1597. — Menegazzia terebrata: 2047, 2242. — Pannaria
ignobilis: 1443, 1444. — Pannaria sampaiana: 1464. — Pseudocyphellaria crocata: 1485, 1486, 2657. -
Pseudocyphellaria norvegica: 1952, 2278, 2279, 3248, 3563. — Sphaerophorus melanocarpus: 3647, 3648,
3654.

Meland — Pseudocyphellaria intricata: 1506.

Os — Cetrelia olivetorum: 2191 . — Degelia atlantica: 837, 838, 1219, 2221, 2223, 2224, 3544. — Leptogium burgessii:
967, 1427, 3528. — Menegazzia terebrata: 2239, 3545, 3547. — Pannaria sampaiana: 143, 734, 3530, 3574.
— Parmeliella testacea: 236, 1482. — Pseudocyphellaria crocata: 1484. — Pseudocyphellaria intricata: 282,
283, 669, 1512, 1514, 1515, 3546. — Pseudocyphellaria norvegica: 1186, 1189, 2268, 2269, 3536, 3548. -
Sphaerophorus melanocarpus: 3615, 3622, 3652, 3657, 3658. — Usnea fragilescens agg.: 751, 1579, 3549.

Ostersy — Cladonia alpina: 1409. — Hypotrachyna sinuosa: 1479. — Menegazzia terebrata: 3238. — Pannaria
ignobilis: 1442. — Pannaria sampaiana: 1463. — Pseudocyphellaria crocata: 252. — Pseudocyphellaria
intricata: 1508. — Pseudocyphellaria norvegica: 2274.

Radey — Bryoria smithii: 2181. — Cladonia glauca: 1419. — Pseudocyphellaria crocata: 246, 1487, 2486, 2489. -
Sphaerophorus melanocarpus: 3659. — Usnea fragilescens agg.: 402, 404.

Samnanger — Sphaerophorus melanocarpus: 3679.

Stord — Cetrelia olivetorum: 2192. — Degelia atlantica: 842, 1820, 1825, 1831. — Hypotrachyna sinuosa: 1477. -
Leptogium magnussonii: 3811. — Menegazzia terebrata: 2236, 2237. —~ Pannaria sampaiana: 732. —
Pseudocyphellaria intricata: 287, 1511. — Pseudocyphellaria norvegica: 1957. — Stereocaulon delisei: 374.
— Sticta canariensis: 381. — Usnea fragilescens agg.: 403, 1565, 3249, 3251, 3730, 3733.

Sund — Degelia atlantica: 2218, 2220. — Pseudocyphellaria crocata: 245, 250. — Pseudocyphellaria norvegica: 2272.
~ Sphaerophorus melanocarpus: 3639. — Stereocaulon delisei: 377. — Usnea fragilescens agg.: 3760.

Sveio — Degelia atlantica: 2207. — Sphaerophorus melanocarpus: 3614, 3681.

Tysnes — Cetrelia olivetorum: 2096, 2713. — Degelia atlantica: 840, 1827, 2213, 2214, 2656, 3231. — Hypotrachyna
laevigata: 3232. — Menegazzia terebrata: 1916, 2048. — Pannaria sampaiana: 3242. — Pseudocyphellaria
intricata: 285, 1360, 1507. — Pseudocyphellaria norvegica: 2263, 3247. — Sphaerophorus melanocarpus: 3616,
3625, 3675. — Stereocaulon delisei: 376, 1545. — Usnea fragilescens agg.: 3734.

Ullensvang — Menegazzia terebrata: 3239. — Pannaria ignobilis: 1441. — Ramalina thrausta: 2015.

Voss — Ramalina thrausta: 1242.

Qlen — Hypotrachyna sinuosa: 1595. — Menegazzia terebrata: 1920. — Pseudocyphellaria norvegica: 2121. — Usnea
fragilescens agg.: 3250.

Qygarden — Sphaerophorus melanocarpus: 3620.

Mere og Romsdal

Aure — Pannaria ignobilis: 2708, 2710, 2711.

Haram — Pseudocyphellaria crocata: 2619.

Herey — Degelia atlantica: 2104.

Norddal — Physcia magnussonii: 1093.

Rauma — Letharia vulpina: 219, 1609.

Sande — Cladonia fragilissima: 69.

Stranda — Neofuscelia verruculifera: 312. — Stereocaulon delisei: 749.
Sunndal — Letharia vulpina: 3517.
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Surnadal — Pannaria ignobilis: 2615.
Tingvoll — Pannaria ignobilis: 2610, 2611, 3558. — Pannaria sampaiana: 2616.

Nord-Trendelag

Flatanger — Pannaria ignobilis: 1650, 1651, 1699, 2443, 3766. - Pseudocyphellaria crocata: 1500, 1623, 1631, 1642,
2440, 2441, 2442, 2444. — Ramalina thrausta: 2143.

Fosnes — Lobaria hallii: 980. — Pannaria ahineri: 992, 993, 996. — Pannaria ignobilis: 869, 1006, 1007, 2646. —
Pannaria sampaiana: 1017. — Pseudocyphellaria crocata: 255, 256, 257, 648, 1030, 1031, 1499, 1638, 2705.
— Ramalina thrausta: 1259, 1260, 1261.

Grong — Erioderma pedicellatum: 2300, 2301, 2302, 3804. — Lobaria hallii: 226, 227, 229, 230, 1614, 2622, 2629.
— Pannaria ahlneri: 133, 134, 994, 995, 1647, 2624. — Pannaria confusa: 2317. — Pseudocyphellaria crocata:
259, 264, 273, 274, 643, 1032, 1033, 1034, 1035, 1618, 1635, 1637, 1640, 2621, 2626, 2628. — Ramalina
thrausta: 1135, 1265, 1266, 1267, 1269, 1270, 1280, 2026, 2028, 2135, 2136, 2137, 2160, 2411, 2430, 2620,
2625, 2627, 2720. — Usnea longissima: 704.

Hoylandet — Pannaria ahlneri: 997, 999. — Pseudocyphellaria crocata: 258, 644, 655, 657, 1026, 1027, 1028, 1036.
— Ramalina thrausta: 1134, 1256, 1258, 1291, 1292, 2612, 2647, 2721.

Inderey — Physcia magnussonii: 2064.

Levanger — Physcia magnussonii: 2065, 3542. ~ Pseudocyphellaria crocata: 1359. — Ramalina thrausta: 1284.

Lierne — Pannaria confusa: 1003. — Ramalina obtusata: 35, 1154, 1155, 1156.

Merdker — Evernia divaricata: 923.

Namdalseid — Cladonia alpina: 1598. — Lobaria hallii: 1611, 1613, 2447. — Pannaria ahineri: 1649. — Pannaria
ignobilis: 3765. — Pseudocyphellaria crocata: 269, 1501, 1503, 1616, 1621, 1627, 1628, 1639, 1644, 1646,
2446, 3550, 3767. — Ramalina thrausta: 1121, 2019, 2023, 2133, 2134, 2138, 2139, 2140, 2148, 2158, 2161,
2163, 3768.

Namsos — Cladonia alpina: 2368. — Pannaria ahlneri: 847, 848, 1436, 1704. ~ Pannaria ignobilis: 1008, 1460, 1653,
3321. — Pseudocyphellaria crocata: 261, 267, 652, 664, 1037, 1053, 1496, 1497, 1498, 1620, 1624, 1626,
1630. — Ramalina thrausta: 1131, 1133, 1281, 1282, 1283, 1289, 1290, 2144, 2162, 2166, 2623. —
Staurolemma omphalarioides: 3263.

Nearoy — Pannaria ahlneri: 989, 990, 991, 1002. ~ Pannaria ignobilis: 1009, 1010, 1011. — Pseudocyphellaria
crocata: 260, 263, 266, 646, 653, 1023, 1025, 1029, 1040, 1041, 1043, 1045, 1046, 1048, 1049, 1050. —
Ramalina thrausta: 1132, 1257, 1272, 1273, 1274, 1275, 2648, 2722. — Staurolemma omphalarioides: 1181.

Overhalla — Erioderma pedicellatum: 3803. — Lobaria hallii: 981. — Pannaria ahineri: 998, 1000, 1001, 3552, 3555.
— Pseudocyphellaria crocata: 262, 265, 268, 658, 659, 660, 661, 663, 1051, 1052, 1615, 1622, 2650, 3553.
— Ramalina thrausta: 1122, 1123, 1124, 1126, 1129, 1276, 1277, 1278, 1279, 2145, 2613, 2649, 3551, 3554.

Snésa — Lobaria hallii: 979, 1612. — Pannaria confusa: 1705. — Ramalina thrausta: 1288, 2723.

Steinkjer — Ramalina thrausta: 1127, 1262, 1271, 1287, 2020, 2149, 2159, 2665.

Stjerdal — Ramalina thrausta: 1263, 1264. — Usnea longissima: 705.

Verdal — Ramalina thrausta: 1130.

Verran — Ramalina thrausta: 1125, 1285, 1286.

Nordland

Alstahaug — Staurolemma omphalarioides: 1182, 3264.

Bindal — Menegazzia terebrata: 835. — Pannaria ahineri: 849, 986, 987, 988. — Pannaria ignobilis: 1004, 1005, 1700,
3265. — Pseudocyphellaria crocata: 279, 280, 666, 668, 1019, 1020, 1702, 3266. — Ramalina thrausta: 1138.

Brenney — Pannaria ignobilis: 1013, 1014, 1015. — Pseudocyphellaria crocata: 281, 665, 1021, 3267. — Ramalina
thrausta: 1249, 2165.

Fauske — Lobaria hallii: 3762.

Grane — Ramalina thrausta: 1248, 1250.

Hamarey — Lobaria hallii: 3556.

Hemnes — Ramalina thrausta: 1137, 1139.

Meley — Pannaria ignobilis: 1654.

Narvik — Lobaria hallii: 978.

Rana — Lobaria hallii: 2380. — Ramalina thrausta: 1247.

Tysfjord — Lobaria hallii: 3763.

Vega — Collema crispum: 2593.
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Oppland

Dovre — Glypholecia scabra: 87, 88, 960. — Melanelia tominii: 314. — Physconia detersa: 1170. — Ramalina thrausta:
1240.

Gausdal — Cetrelia olivetorum: 1765, 2369, 2637. — Evernia divaricata: 18, 20. — Heterodermia speciosa: 1858. —
Letharia vulpina: 188, 191, 1345. — Menegazzia terebrata: 1886. — Neofuscelia verruculifera: 3405. - Physcia
magnussonii: 1939. — Physconia detersa: 341. — Ramalina thrausta: 1237, 1998, 2000, 2002, 2115, 2370. -
Usnea longissima: 483, 484, 486, 495, 1394, 3459, 3514, 3515.

Gjevik — Cetrelia olivetorum: 3411, 3414. — Menegazzia terebrata: 1885. — Ramalina thrausia: 1115, 1999, 2001,
2361, 3412, 3413, 3436, 3474. — Usnea longissima: 488, 491, 493, 494, 504, 505, 506, 507, 514, 524, 526,
2330, 2360, 3442, 3443, 3444, 3445, 3446, 3448, 3450, 3451, 3452, 3453, 3454, 3455, 3456, 3457, 3458,
3462, 3464, 3482.

Gran — Usnea longissima: 508, 509, 521, 2073, 2076, 2077, 2751.

Jevnaker — Usnea longissima: 535, 543, 1715, 1808, 3491, 3497.

Jevnaker/Gran — Letharia vulpina: 2405.

Lesja — Letharia vulpina: 190, 2737, 3518.

Lillehammer — Cetrelia olivetorum: 1199. — Ramalina thrausta: 1996, 3408, 3410, 3415. — Usnea longissima: 489,
492, 1326, 1327, 1329, 1336, 3435, 3438, 3439, 3440.

Lom — Heterodermia speciosa: 951. — Letharia vulpina: 198. — Melanelia tominii: 319, 3403, 3404. — Punctelia
stictica: 3595, 3596. — Ramalina thrausta: 1114, 2008, 2373.

Lunner — Evernia divaricata: 2743. — Letharia vulpina: 2666. ~ Ramalina thrausta: 2310. — Usnea longissima: 528,
529, 532, 534, 536, 538, 540, 541, 542, 544, 614, 1675, 3115, 3578, 3661, 3662.

Nord-Aurdal — Cetrelia olivetorum: 781, 1198, 3492. — Evernia divaricata: 30, 1338, 1718, 2767. — Menegazzia
terebrata: 828, 3469. — Physconia detersa: 1173. — Punctelia stictica: 3597. — Ramalina thrausta: 1991, 2003,
2357, 2362. — Usnea longissima: 1714, 2303, 2304, 2359.

Nord-Fron — Cetrelia olivetorum: 776, 780, 1192, 1195, 1196, 1766, 1767, 1770, 2033, 2678. — Evernia divaricata:
2124. — Heterodermia speciosa: 722, 723, 928, 935, 936, 937, 938, 1852, 2125, 2758, 3170. — Letharia
vulpina: 195, 200, 2739. ~ Menegazzia terebrata: 1884, 2126, 2416. — Neofuscelia verruculifera: 982. ~
Peltula euploca: 3470. — Physconia detersa: 335, 337, 1065, 1180, 2417, 2684, 2753. — Punctelia stictica:
3579, 3599. — Ramalina dilacerata: 38, 1149. — Ramalina obtusata: 40, 1152. — Ramalina thrausta: 2127,
2679.

Nordre Land — Evernia divaricata: 23. — Letharia vulpina: 3467. — Pannaria confusa: 2771. — Ramalina thrausta:
2005. — Usnea longissima: 619, 1324, 1325, 1330, 1332, 1333, 1334, 2636, 3418, 3420, 3421, 3423, 3424,
3425, 3426, 3427, 3428, 3429, 3431, 3432, 3433, 3434, 3498.

Ringebu — Collema curtisporum: 41. — Evernia divaricata: 2744. — Heterodermia speciosa: 929, 1854, 2354. —
Letharia vulpina: 1608, 2652. — Menegazzia terebrata: 824, 1887, 1891. — Physconia detersa: 339. — Punctelia
stictica: 3603. — Ramalina dilacerata: 36, 39. — Ramalina obtusata: 1151. — Ramalina thrausta: 1112, 1236,
1238, 1241, 2287, 2355, 2617, 2727, 2728, 2729. — Usnea longissima: 1371.

Sel — Cetrelia olivetorum: 782, 1193, 1197, 1768, 1769, 1771, 1774, 1775, 2098, 2101, 2363, 3520. — Evernia
divaricata: 29. — Heterodermia speciosa: 724, 728, 931, 932, 933, 934, 942, 952, 954, 955, 1839, 2759, 3557.
— Letharia vulpina: 3516. — Melanelia tominii: 757. — Menegazzia terebrata: 827, 1892, 2364, 3468. — Peltula
euploca: 1224. — Physconia detersa: 334, 1172, 1174, 1179, 2680, 2682, 2683, 2701, 3471. — Punctelia
stictica: 3581, 3593, 3594. — Ramalina dilacerata: 628. — Ramalina thrausta: 2004, 2116, 2718.

Skjak — Letharia vulpina: 187, 199, 680, 866, 973, 974, 2402, 3519, 3660.

Sendre Land — Cetrelia olivetorum: 1772, 1780. — Letharia vulpina: 193. — Physconia detersa: 336. — Ramalina
thrausta: 1235, 1993, 1997. — Usnea longissima: 515, 537, 1163.

Ser-Aurdal — Letharia vulpina: 197, 201, 3501. — Ramalina thrausta: 2358, 3538. — Usnea longissima: 510, 523,
1328.

Ser-Fron — Cetrelia olivetorum: 1778. — Heterodermia speciosa: 721, 1844. — Letharia vulpina: 971, 972. — Punctelia
stictica: 3600, 3601, 3602.

Vang — Heterodermia speciosa: 1857, 2320. — Melanelia tominii: 313. — Neofuscelia verruculifera: 2747. — Physconia
detersa: 2321. — Punctelia stictica: 3583.

Vestre Slidre — Heterodermia speciosa: 720. — Physconia detersa: 1175. — Punctelia stictica: 3584, 3605.

Vaga — Cetrelia olivetorum: 779, 2685, 2688, 2825, 3184. — Cladonia imbricarica: 3748. — Collema coccophorum:
624. — Evernia divaricata: 25, 1723. — Glypholecia scabra: 84, 89, 958, 2828. — Heterodermia speciosa: 725,
726, 727, 930, 1840, 1849, 2686, 2757, 2772, 2789. — Letharia vulpina: 2319, 2351, 3575. — Melanelia
tominii: 756, 2695, 3116, 3117, 3118. — Menegazzia terebrata: 823, 2676, 2687. — Pannaria ahlneri: 983. —
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Peltigera retifoveata: 2299. — Physcia magnussonii: 1090, 1228. ~ Physconia detersa: 342, 745, 1717, 1724,
2681, 3473. — Punctelia stictica: 3586, 3607, 3609. — Ramalina dilacerata: 1150.

Dstre Toten — Cetrelia olivetorum: 778. — Letharia vulpina: 3416. — Usnea longissima: 497, 502, 520, 615, 617, 620,
1369, 1395, 1396, 1572, 1573, 1574, 1575, 2079, 2081, 3145, 3147, 3148, 3151, 3152, 3153, 3154, 3155,
3156, 3157, 3159, 3160, 3161, 3162, 3163, 3164, 3165, 3166, 3167, 3168, 3194, 3195, 3196, 3197, 3198,
3199, 3200, 3201, 3203, 3204, 3206, 3207, 3208, 3209, 3210, 3211, 3212, 3213, 3214, 3216, 3217, 3219,
3221, 3222, 3223, 3224, 3417.

Oyer — Cetrelia olivetorum: 2184. — Evernia divaricata: 21, 22, 27, 920, 2724, 2745, 3096. — Heterodermia speciosa:
946, 950, 953. — Letharia vulpina: 192. — Menegazzia terebrata: 2419. — Neofuscelia verruculifera: 3094. -
Physconia detersa: 1171. — Punctelia stictica: 3587. — Ramalina thrausta: 2725, 2726.

Qystre Slidre — Cetrelia olivetorum: 2755. — Heterodermia speciosa: 1856. — Melanelia tominii: 318. — Parmeliopsis
esorediata: 1927.

Oslo

— Bryoria smithii: 761. — Cetrelia olivetorum: 1761. — Collema multipartitum: 2421, 3089. — Neofuscelia
verruculifera: 311, 3400. — Ramalina thrausta: 2714. — Usnea longissima: 429, 431, 433, 437, 438, 439, 441,
445, 446, 448, 449, 450, 451, 456, 458, 459, 463, 466, 467, 470, 571, 1666, 1670, 1671, 1694, 3268, 3269,
3270, 3292, 3294, 3295, 3296, 3297, 3299, 3301, 3302, 3303, 3304, 3305, 3306, 3309, 3310, 3311, 3322,
3324, 3325, 3328, 3330, 3331, 3332, 3333, 3334, 3336, 3337, 3339, 3340, 3342, 3343, 3344, 3345.

Rogaland

Bjerkreim — Bryoria smithii: 880.

Bokn — Degelia atlantica: 2203.

Eigersund — Bryoria smithii: 2090, 2173. — Cetrelia olivetorum: 1796, 2094. — Punctelia subrudecia: 1361. — Usnea
fragilescens agg.: 1363.

Finney — Bryoria smithii: 1750. — Hypotrachyna sinuosa: 328.

Forsand — Degelia atlantica: 841. — Hypotrachyna laevigata: 3486. — Leptogium burgessii: 132. ~ Menegazzia
terebrata: 1913, 3485. — Sphaerophorus melanocarpus: 3670.

Gjesdal — Bryoria smithii: 1747, 1756, 2178. — Cetrelia olivetorum: 3697. — Degelia atlantica: 1813. — Leptogium
burgessii: 130, 131. — Leptogium hibernicum: 2307. — Menegazzia terebrata: 1902, 1906, 1912, 1914. -
Pannaria ignobilis: 232. — Pannaria sampaiana: 138, 872, 3756. — Sphaerophorus melanocarpus: 3668, 3669,
3671, 3712, 3713.

Haugesund — Punctelia subrudecta: 323.

Hjelmeland — Bryoria smithii: 1754. — Cetrelia olivetorum: 773, 1801. — Degelia atlantica: 2639. — Hypotrachyna
laevigata: 308. — Hypotrachyna sinuosa: 1596. — Leptogium burgessii: 128. — Leptogium hibernicum: 2308.
— Menegazzia terebrata: 834, 1904, 1907, 1908, 2110. — Pannaria ignobilis: 1349, 2408. ~ Parmeliella
testacea: 2407. — Physcia semipinnata: 1094. — Punctelia subrudecta: 327. — Sphaerophorus melanocarpus:
3665, 3750. — Usnea fragilescens agg.: 409.

H& — Cladonia glauca: 3496. — Physcia semipinnata: 1949. — Punctelia subrudecta: 325. — Ramalina canariensis:
368.

Karmey — Parmotrema crinitum: 1470.

Klepp — Cladonia subrangiformis: 3630.

Lund — Bryoria smithiiv 1746. — Pannaria sampaiana: 137.

Rennessy — Degelia atlantica: 2204, 2205, 3570. — Hyperphyscia adglutinata: 3571. — Parmotrema crinitum: 3407,
3567. — Peltula euploca: 1938. — Physcia semipinnata: 2257.

Sandnes — Bryoria smithii: 2089. — Cetrelia olivetorum: 2187. — Degelia atlantica: 2202. — Hypotrachyna laevigata:
306, 1341. — Melanelia elegantula: 299, 2436. — Menegazzia terebrata: 2109, 2234. — Pannaria ignobilis:
1439. — Pseudocyphellaria norvegica: 2261. — Punctelia subrudecta: 324. — Sphaerophorus melanocarpus:
3572, 3644, 3672, 3676, 3714, 3715, 3716, 3717. — Usnea fragilescens agg.: 1362, 3724.

Sokndal — Bryoria smithii: 1748, 1751, 1753, 1755, 1757, 2174, 2176, 3569. — Cetrelia olivetorum: 772, 1799, 3696.
— Hyperphyscia adglutinata: 93. — Hypotrachyna laevigata: 1169. — Hypotrachyna sinuosa: 329. -
Parmotrema arnoldii: 234. — Parmotrema crinitum: 873. — Pseudocyphellaria crocata: 241, 242, 244, 635.
— Pseudocyphellaria intricata: 2501. — Pseudocyphellaria norvegica: 2260. — Stereocaulon delisei: 372. —
Usnea fragilescens agg.: 408, 1559, 1560, 2582, 3723.

Sola — Cladonia humilis: 1420, 3566. — Stereocaulon delisei: 1577.

Stavanger — Degelia atlantica: 843. — Melanelia elegantula: 300, 1346, 3573. — Parmotrema crinitum: 1469. —
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Punctelia subrudecta: 3406.
Strand — Menegazzia terebrata: 2235. — Sphaerophorus melanocarpus: 3664. — Usnea fragilescens agg.: 1366.
Suldal - Leptogium burgessii: 129. — Pannaria sampaiana: 139. — Usnea fragilescens agg.: 3741.
Tysveaer — Punctelia subrudecta: 3698. — Usnea fragilescens agg.: 3740.
Vindafjord — Degelia atlantica: 845.

Sogn og Fjordane

Askvoll - Leptogium burgessii: 3559. — Pseudocyphellaria intricata: 1504. — Pseudocyphellaria norvegica: 2280. —
Sphaerophorus melanocarpus: 3627, 3628, 3642.

Aurland — Cetrelia olivetorum: 1201, 1804, 1806. — Heterodermia speciosa: 2230. — Melanelia elegantula: 301. -
Menegazzia terebrata: 1923, 1925. — Physcia magnussonii: 2255. — Punctelia stictica: 3589, 3592, 3690.

Balestrand — Cetrelia olivetorum: 3500.

Bremanger — Sphaerophorus melanocarpus: 3643.

Eid — Pannaria sampaiana: 1467.

Fjaler — Menegazzia terebrata: 2245, 2246. — Pseudocyphellaria crocata: 1495.

Flora — Cladonia fragilissima: 68. — Degelia atlantica: 2229, 3188. — Menegazzia terebrata: 2252, 2254, 3479. -
Pannaria ignobilis: 1350, 1351, 1457, 1459, 3477, 3478, 3480. — Pannaria sampaiana: 1468, 2614. —
Pseudocyphellaria intricata: 1505. — Sphaerophorus melanocarpus: 3688. — Usnea longissima: 1386, 1387.

Ferde — Cladonia alpina: 1410. — Pannaria ignobilis: 1451, 1452.

Gloppen — Pannaria ignobilis: 1352, 1450, 1456, 1458.

Gulen — Sphaerophorus melanocarpus: 3626.

Hyllestad — Cladonia fragilissima: 67. — Menegazzia terebrata: 2247, 2248, 2249, 2250. — Neofuscelia verruculifera:
3095. — Pannaria ignobilis: 1455. — Stereocaulon delisei: 380.

Heyanger — Pannaria ignobilis: 1454.

Leikanger — Collema leptaleum: 2201.

Luster — Bryoria smithii: 2182, 2183. — Cetrelia olivetorum: 2036. — Collema fragrans: 2406. — Menegazzia terebrata:
1921. — Stereocaulon delisei: 379.

Lerdal — Cetrelia olivetorum: 770, 2198, 2630, 2634, 2635. — Heterodermia speciosa: 2038, 2632. — Menegazzia
terebrata: 2051, 2251, 2631, 2633. — Physcia magnussonii: 1092, 1941. — Punctelia stictica: 3590, 3591.

Selje — Degelia atlantica: 1833, 1834. — Parmotrema crinitum: 736. — Pseudocyphellaria crocata: 1492, 1493, 1494.
~ Pseudocyphellaria intricata: 2502. — Pseudocyphellaria norvegica: 1185, 2282. — Ramalina thrausta: 2283,
2284.

Stryn — Pannaria ignobilis: 1453.

Vagsey — Degelia atlantica: 1832. — Pseudocyphellaria crocata: 254.

Ardal - Menegazzia terebrata: 2111.

Ser-Trendelag

Agdenes — Pannaria ignobilis: 1706, 2824.

Bjugn — Pannaria ignobilis: 1698. — Pseudocyphellaria crocata: 278.

Hemne — Pannaria ignobilis: 2702, 2707, 2709. — Physcia magnussonii: 1942.

Klebu — Cladonia alpina: 48. — Pseudocyphellaria crocata: 1636. — Ramalina thrausta: 2157.

Malvik — Lobaria hallii: 2752. — Ramalina thrausta: 2164.

Melhus — Heterodermia speciosa: 2040. — Physcia magnussonii: 2062, 2063.

Midtre Gauldal — Ramalina dilacerata: 2448. — Ramalina obtusata: 1153.

Oppdal — Glypholecia scabra: 90. — Heterodermia speciosa: 1860, 2039. — Melanelia tominii: 3119. — Ramalina
dilacerata: 3499. — Ramalina thrausta: 2117, 2118, 2153.

Orkdal — Ramalina thrausta: 2154, 2445,

Osen - Pseudocyphellaria crocata: 3711.

Rennebu — Letharia vulpina: 1604, 1605, 1607.

Rissa —~ Cladonia alpina: 1599. — Lobaria hallii: 686. — Pannaria ignobilis: 233, 1701. — Pseudocyphellaria crocata:
276, 1064, 1703. — Ramalina thrausta: 1253. — Usnea longissima: 612.

Roan — Pannaria ignobilis: 1016. — Pseudocyphellaria crocata: 2367.

Reros — Letharia vulpina: 149, 153, 181, 220, 221, 222, 223, 224, 225, 2740, 2741.

Snillfjord — Pannaria ignobilis: 868.

Trondheim — Physcia magnussonii: 2056, 2057, 2058, 2061, 2256, 3541.

Tydal — Lobaria hallii: 1696. — Ramalina thrausta: 2155.
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Afjord — Pannaria ahlneri: 984, 985. — Pannaria ignobilis: 1652, 3708. — Pseudocyphellaria crocata: 277, 1054,
1055, 1058, 1059, 1060, 1061, 1062, 1633, 2366, 3709, 3710. ~ Ramalina thrausta: 1252, 1254, 1255.
Orland — Pannaria sampaiana: 144, 2699.

Telemark

Bamble ~ Collema multipartitum: 74, 75, 76, 3475.

Hjartdal — Parmeliopsis esorediata: 2595.

Kragerg ~ Collema multipartitum: 73. — Peltula euploca: 1937.

Kviteseid — Ramalina thrausta: 1117. — Usnea longissima: 611.

Nissedal — Usnea florida: 395.

Nome — Usnea longissima: 609.

Notodden — Letharia vulpina: 218.

Porsgrunn — Collema multipartitum: 2432. — Ramalina thrausta: 1118, 1244. — Usnea florida: 391, 2658. — Usnea
longissima: 1668.

Seljord — Cetrelia olivetorum: 769, 1202. — Menegazzia terebrata: 829. — Usnea longissima: 3476.

Siljan — Usnea longissima: 605, 607, 608.

Skien — Usnea florida: 394. — Usnea longissima: 606.

Tinn — Cetrelia olivetorum: 1784. — Heterodermia speciosa: 719. — Menegazzia terebrata: 1893, 3706. — Parmeliopsis
esorediata: 2609.

Tokke — Parmeliopsis esorediata: 2596, 2597.

Vinje — Parmeliopsis esorediata: 3704, 3705.

Troms

Balsfjord — Lobaria hallii: 3764.

Malselv — Heterodermia speciosa: 1861. — Lobaria hallii: 231, 1432, 1433.
Skénland — Lobaria hallii: 1610.

Storfjord — Physconia detersa: 2393. — Ramalina dilacerata: 2381.

Vest-Agder

Farsund — Bryoria smithii: 762, 1743. — Cetrelia olivetorum: 1786, 1787, 1788, 1789, 1790, 1791. — Cladonia glauca:
123, 124, 125, 1658, 2371. — Cladonia humilis: 1593, 2313, 2314. — Cladonia subrangiformis: 3689. —
Hypotrachyna laevigata. 302, 303, 2412, 2698. — Menegazzia terebrata: 1896, 1897, 1899, 1900. —
Parmotrema crinitum: 288, 290, 291. — Physconia grisea: 332. — Punctelia subrudecta: 321, 322, 2414. —
Sphaerophorus melanocarpus: 3663. — Stereocaulon delisei: 370. — Usnea fragilescens agg.: 398, 3719, 3720,
3721, 3736, 3738.

Flekkefjord — Bryoria smithii: 1744. — Menegazzia terebrata: 1901, 2107, 2108. — Pannaria ignobilis: 1437. -
Pannaria sampaiana: 136. — Stereocaulon delisei: 369. — Usnea fragilescens agg.: 3718.

Hagebostad — Bryoria smithii: 1742.

Kristiansand — Cetrelia olivetorum: 2092, 2093. — Melanelia laciniatula: 2437, 2438. — Pannaria ignobilis: 1347,
1348. — Pannaria sampaiana: 1353, 1354. — Physconia grisea: 331.

Kvinesdal — Menegazzia terebrata: 1898. — Stereocaulon delisei: 371.

Lindesnes — Bryoria smithii: 763. — Cladonia humilis: 2312.

Lyngdal — Cetrelia olivetorum: 1792. — Pannaria sampaiana: 135. — Usnea fragilescens agg.: 3737.

Mandal — Bryoria smithii: 878. — Cladonia glauca: 121. — Melanelia laciniatula: 1472. — Physcia semipinnata: 1095.
— Physconia grisea: 2413.

Marnardal — Usnea florida: 397.

Vennesla — Cladonia polycarpoides: 2768.

Vestfold

Andebu — Usnea florida: 1680, 1685, 3257. — Usnea longissima: 600, 1381.

Borre - Leptogium magnussonii: 3809.

Hof — Usnea longissima: 596.

Holmestrand — Usnea florida: 390. — Usnea longissima: 597.

Lardal — Usnea longissima: 598.

Larvik — Melanelia elegantula: 3503. — Physcia semipinnata: 1945. — Ramalina elegans: 2372. — Ramalina thrausta:
1246. — Usnea florida: 387, 392, 393, 1677, 1678, 1690, 1692, 3256. — Usnea longissima: 599, 602, 1380,
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1382, 1583.
Notteroy — Cladonia polycarpoides: 71.
Ramnes — Usnea longissima: 595.
Sande ~ Bryoria smithii: 2352. ~ Collema multipartitum: 3104. — Usnea longissima: 2638.
Sandefjord — Physcia semipinnata: 1946.
Tjeme — Physcia semipinnata: 1947.
Vale — Collema multipartitum: 80.

Ostfold

Aremark — Cladonia glauca: 1660.

Halden — Physcia semipinnata: 1944.

Hvaler — Cladonia glauca: 120, 1412, 1413. - Cladonia subrangiformis: 3702.
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