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PREFACE

This is the third and last volume of dot-distribution maps showing the occurrence of
bryophytes in Britain and Ireland. It completes the British Bryological Society’s
Mapping Scheme, begun a third of a century ago in 1960. The first two volumes (Hill ez
al., 1991, 1992) dealt with liverworts and with mosses other than the Diplolepideae.
The present volume maps the diplolepidous mosses, which form about half the total
number of mosses in northwest Europe. Most Diplolepideae possess a double
peristome. Many of them are pleurocarpous, having a prostrate growth-form, with
gametangia produced on dwarf lateral branches. The pleurocarps, even more than
other bryophytes, tend to have wide world ranges, typically including much of the
Northern Hemisphere and often the temperate Southern Hemisphere as well.

The database from which the maps have been plotted is held by the Biological
Records Centre at Monks Wood. We would encourage research workers to exploit the
opportunities which it offers for analysis. The introductory chapter in this volume has
been written by M. O. Hill, one of the editors, and Felipe Dominguez Lozano of
Madrid, and illustrates some of the possible uses of the database in analytical work.
Collaboration on this chapter was made possible by a British Council fellowship
awarded to F. D. L. under the auspices of the Anglo-Spanish Cultural Foundation. In
1991 he spent the autumn at the Institute of Terrestrial Ecology’s research station at
Monks Wood, returning subsequently to his work in the botany department of the
Universidad Auténoma de Madrid. We are very grateful to him for allowing his work to
be published here.

Although publication of the Atlas has now been completed, recording the
distribution of British bryophytes continues. It is clear from the maps that there are
several areas in Great Britain that are seriously under-recorded, and that there
remains a great deal of scope for fieldwork in Ireland. It is also clear from the species
accounts that many bryophytes are mobile, and whereas the range of some species has
contracted in recent years others have spread into new areas or have re-occupied areas
from which they had previously been eliminated by high levels of air pollution. This not
only means that it is worth continuing to record bryophytes in areas that are thought to
be well-worked, but emphasizes the need to ensure that new records are precisely
dated. The logging of a list of additions to the maps simply dated as 1950 onwards
would result in the loss of much valuable information.

Whilst we have pleasure in bringing the BBS Mapping Scheme to a conclusion, yet
this pleasure is not unmixed, for we have enjoyed the work. It has been a privilege to



serve as coordinator (A. J. E. S.), data manager (C. D. P.) and principal editor (M. O. H.)
for this large venture. The commitment of so many bryologists to the project over so
many years has been inspiring. As a result, the bryophyte flora of our islands is now
clearly on record, before it is inevitably modified by rapid environmental change in the
next century.

M. O. HiLL
Monks Wood and Bangor C.D. PresTON
October 1993 A.J. E. SmiTH
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A NUMERICAL ANALYSIS OF THE
DISTRIBUTION OF LIVERWORTS IN GREAT
BRITAIN

M. O. HILL AND F. DOMINGUEZ LOZANO

INTRODUCTION

Numerical analysis of plant distributions has been recognized for some time as a
potentially powerful adjunct to traditional methods of biogeography (Birks, 1987).
Numerical analysis is most profitable where it allows patterns of species distributions to
be related to environment. For this to be possible, data must be available both on the
location of species and on the environment of those locations. In the past, detailed
environmental data have rarely been available, so that biogeographers have contented
themselves with ascribing species distributions to broad categories, which were only
subsequently related to environment.

The distribution of Atlantic liverworts in Britain and Ireland has already been
studied in some depth by Ratcliffe (1968), and the vice-county distributions of
liverworts have been subjected to a numerical analysis by Proctor (1967). However,
neither of these two authors had the results of the British Bryological Society’s
Mapping Scheme available to them; nor did they have access to detailed environmental
information at the scale of the 10-km grid square.

The possibility of analysing species and environmental data jointly at the 10-km
square scale has already been explored by one of us (Hill, 1991), who made a pilot
analysis of the distribution of birds and vascular plants. Results were sufficiently
encouraging for us to attempt a larger analysis, this time of liverwort distributions. In
addition to analysing patterns of distribution, we wished to predict not only where
species were likely to be found but also how many liverworts would be expected in each
1o-km square.

DATA AND METHODS

Species data for analysis were the presence and absence of liverwort taxa in 10-km
squares, ignoring date classes. Old as well as new records were included, using the data
published in the first volume of this Atlas (Hill et al., 1991), together with a small
number of subsequent additions. In order to restrict the problem to a manageable size,
a one-in-eight systematic selection of species was made, with the additional restriction
that each selected species should occur in at least 50 of the 10-km squares in Britain.
This selection criterion resulted in a sample of 37 species for study (Table 1).

Irish data were omitted, partly because of relatively poor recording in Ireland, but
mainly because good environmental data were not available for Ireland.

Environmental data for ro-km squares were taken from a national database
compiled by Ball ¢z al. (1983). The subset of variables selected included most of those
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ATLAS OF THE BRYOPHYTES OF BRITAIN AND IRELAND

Table 1. Species of liverwort selected for analysis; these are a one-in-eight sample of those species
that occur in at least fifty 10-km squares in Britain.

Adelanthus decipiens Fossombronia incurva Mylia anomala
Anastrophyllum donnianum Frullania teneriffae Nardia scalaris
Anthelia julacea Gymnocolea inflata Odontoschisma sphagni
Apometzgeria pubescens Gymmomitrion concinnatum Phacoceros laevis
Barbilophozia hatcheri Herbertus aduncus Plagiochila asplenioides
Blasia pusilla Fungermannia sphaerocarpa Plagiochila exigua
Calypogeia neesiana Lejeunea cavifolia Radula aquilegia
Cephalozia connivens Lepidozia reptans Riccia cavernosa
Cephalozia divaricata Leptosyphus cuneifolius Riccia glauca
Chiloscyphus polyanthus Lophozia bicrenata Scapania scandica
Colura calyptrifolia Lophozia sudetica Scapania uliginosa
Diplophyllum obtusifolium Marsupella sprucei

Fossombronia foveolata Metzgeria furcata

Table 2. Environmental variables used in canonical correspondence analysis of liverwort distribu-
tions, together with canonical coefficients used to derive ordination axes from standardized variables.
Maximum and minimum mean temperatures in squares do not refer to daily maxima and minima but
to estimated spatial maximum and minimum temperatures in the square. For many squares these
values were equal, because values were estimated to the nearest 1°C.

Environmental variable Canonical coefficients
Axis 1 Axis 2
Climate
Annual mean temperature (T) —34 -32
Minimum mean T in square, July-Sept. 233 186
Maximum mean T in square, July—Sept. 150 -72
Minimum mean T in square, Jan.—Mar. -34 —75
Maximum mean T in square, Jan.—-Mar. -57 87
Annual mean daily sunshine hours 55 -16
Annual mean precipitation -77 —169
Physiography
Occurrence of coast in square -34 —45
Minimum altitude in square 31 25
Maximum altitude in square —102 204
Presence of steep (>11°) slope -5 -35
Geology
Presence of chalk bedrock 37 —10
Presence of soft clayey bedrock -37 —1I
Presence of basic igneous rock —31 —37
Quartzose metamorphic rock -15 24
Precambrian to Devonian age rock 35 32
Carboniferous to Jurassic rock 32 28
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ANALYSIS OF BRITISH LIVERWORT DISTRIBUTION

thought to be relevant to liverwort distributions (Table 2). Climate data were derived
from monthly means for the three-year period from April 1978 to March 1981,
estimated on a 40-km grid. The annual number of ‘wet days’ (i.e. days with at least
1 mm rain), deemed by Ratcliffe (1968) to be an especially strong determinant of
liverwort distributions, was not available in the database and was not used.

The first stage of analysis was to calculate ‘canonical axes’ of variation, using the
technique of Canonical Correspondence Analysis (Ter Braak, 1988; the abbreviation
CCA is used below). The essence of CCA is to construct a new variable, which is a
linear combination of the given environmental variables, and which on average predicts
the species distributions as well as possible. The method closely resembles multiple
regression analysis, but, in multiple regression a particular dependent variable is
predicted, whereas in CCA the aim is to derive a predictor variable with good average
predictive power for the whole set of species under study (Hill, 19g1).

The ‘detrending’ option of CCA was used with detrending by segments. The
purpose here was to ensure that the canonical axes were as nearly independent of one
another as possible. A small technical difficulty was that some 10-km squares had not
been visited by bryologists, so that liverwort data were lacking. These squares were
omitted from the analysis, but the canonical axes, being linear combinations of
environmental variables, were calculated for all squares in Britain.

Using the top two derived canonical axes, two further analyses were made. First, the
probability of occurrence of an individual species, Barbilophozia hatcheri, was estimated
using the GENSTAT computer package to fit quadratic logistic regression (Jongman
et al., 1987). The fitted model was

log (———fp > = a+a,;X;+asx,+a; X tassx3

where p is the probability of the species being found in a 10-km square, x; and x;, are
the values of the grid square on canonical axes 1 and 2, and a, a,, a,, a;, and a,,, are
coefficients to be estimated by generalized regression.

Finally, the number of liverwort species expected in a 10-km square was estimated
by regression, also using the GENSTAT computer package to fit the model

Yy =b+bx;+bxo+b; 1 x7,+b5,%35,

where y is the number of species, x; and x, are defined as above, and b, etc. are a
different set of coefficients to be estimated by regression.

CanNoNiCcAL CORRESPONDENCE ANALYSIS

Only the first two canonical axes of CCA proved to be interpretable. The others were
very weak and did not correspond to a general pattern of variation; their eigenvalues,
which measure their strength, were 0.025 and 0.020, compared with 0.261 and 0.108
for axes 1 and 2. Axis values have been plotted for each 10-km square on a grey scale
such that low values appear black and high values appear white (Fig. 1).

The first axis distinguishes squares that are warm, sunny and dry from those that are
cool, cloudy and wet (which also tend to have steep land and old, crystalline rocks). The
second axis distinguishes coastal areas with high winter temperatures from land with
high minimum altitude and low winter temperatures (Table 2).
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ATLAS OF THE BRYOPHYTES OF BRITAIN AND IRELAND

The most striking thing about the first axis is how closely the distribution of axis
values (Fig. 1a) resembles that of wet days (Volume 1, p. 333). Thus, the omission of
the annual number of wet days as an explanatory variable has scarcely affected the
outcome of the analysis, because a similar pattern could be obtained from a linear
combination of the variables supplied. This apparent paradox reinforces the point that
a correlation is not an explanation. Liverwort distributions are strongly correlated with
wet days, but other explanations of their pattern of occurrence are possible.

The second axis (Fig. 1b) lacks such a simple climatic explation. Winter warmth
obviously plays a part, but comparison with January mean temperature (Volume 1, p.
330) shows that the large black area in western Scotland is comparable in winter
temperature to much of Wales, which is not picked out in black. The extreme west of
Scotland, however, does have a distinctive Atlantic liverwort flora, corresponding to
the dark area in Fig. 1b. Thus, the second axis has succeeded in picking out an
environmental pattern that is strongly related to liverwort distributions.

The environmental tendencies of species can be inferred from the species
ordination (Fig. 2). In this diagram, the plotted position of each species is determined
by the species’ mean position on the canonical axes. For example, Riccia cavernosahas a
high value on axis 1, indicating that it occurs mainly in parts of the country that
themselves have high values on axis 1, i.e. the lowlands (Fig. 1a). Its value on axis 2 is
near the average, because it has no marked tendency to occur near the coast or where
winters are especially warm or cold.

Barbilophozia hatcheri, which occurs mainly in upland areas, has a moderately low

Fig. 1. Distribution of canonical axis values resulting from canonical correspondence analysis,
showing (a) axis 1 and (b) axis 2. Values are plotted as differing grey scales ranging from black to
white, with bands as follows. Axis 1: <150 (black), 150-200, 250-280, >280 (white). Axis 2:
<200 (black), 200-250, 250-300, >300 (white).
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ANALYSIS OF BRITISH LIVERWORT DISTRIBUTION

value on axis 1 and a high value on axis 2, signifying that it grows mainly in the winter-
cold regions of eastern Scotland. In this respect it resembles several other boreal plants
such as Trientalis europaea, Lophozia longidens and Dicranum spurium.

At the other extreme, with the lowest values on the second axis, are Atlantic species
such as Frullania teneriffac and Leptoscyphus cuneifolius. These have distributions
concentrated on the dark area in Fig. 1b. F. teneriffae, with a wider distribution in
south-west Britain, has a higher score on axis 1 than L. cuneifolius.

Species that are not extreme on either axis appear near the centre of Fig. 2. They
include Cephalozia connivens, Diplophyllum obtusifolium, Lejeunea cavifolia, Lepidozia
reptans and Nardia scalaris. These liverworts occur widely in Britain, with no marked
climatic limitation, although all except L. cavifolia are restricted to acid substrata.

PREDICTING SPECIES OCCURRENCE AND SPECIES NUMBER

It is instructive to compare the actual and predicted distributions of B. hatcheri (Fig. 3).
Here, the predicted distribution has been inferred solely from the first two canonical
axes using the logistic equation set out above. Because the predicted distribution
depends only on these two axes, it is of necessity generalized and there are
discrepancies of detail. The predicted distribution suggests that B. hatcheri should be
more frequent in the Southern Uplands of Scotland than it actually is, and conversely
the prediction under-estimates the frequency of this species in the eastern lowlands.
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Fig. 2. Disposition of species in relation to axes of canonical correspondence analysis. Canonical
axis 1 appears as the x-axis and canonical axis 2 as the y-axis. The species are those listed in Table
1. The interpretation of species’ positions in this diagram is given in the text.
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Fig. 3. Actual (a) and predicted (b) occurrence of Barbilophozia hatcheri in 10-km squares of Britain.
Predicted values give the probability of finding the species in a 10-km square. This is indicated on a
grey scale as follows: <0.2 white, 0.2—0.4 pale grey, 0.4—0.6 mid-grey, 0.6—0.8 dark grey

When the number of species predicted for a square is compared with the actual
number found (Fig. 4), the predicted number is seen to vary more smoothly and not to
reach such high values.

The map of the ratio between observed and predicted numbers (Fig. 5) can be used
to pick out under-recorded areas, taking account of local environment. This map gives
a better impression of recording intensity than the map of raw species numbers (Fig.
4a). The improvement is greatest in the lowlands, where liverwort numbers are
expected to be low. Many of the under-recorded areas mentioned in Volume 1 (pp. 30,
31) are displayed clearly, namely the English counties of Nottinghamshire, Shropshire,
Staffordshire and Suffolk, and the former Scottish counties of Aberdeenshire,
Ayrshire and Fife. The Flow Country of northern Scotland, whose bogs are one of the
great wildlife habitats of Britain (Ratcliffe & Oswald, 1988), was never recorded
systematically during the Mapping Scheme and also appears as under-recorded.

Norfolk and Galloway, on the other hand, which in Volume 1 were said to be poorly
recorded, do not appear to be so in Fig. 5. Norfolk, indeed, appears unexpectedly rich
in liverworts. This is an error due to the technique of linear regression, which
permitted the estimated number of species for some Norfolk 10-km squares to fall to
near zero, and even allowed negative values to be estimated for two squares. Galloway,
on the other hand, is in reality only moderately under-recorded. Indeed, it is much
better recorded than the tract of land to the north of it.

Fig. 4. (Facing Page) Actual (a) and predicted (b) numbers of liverwort species in 10-km squares of
Britain. The prediction is based solely on the values of the canonical axes. Values are indicated as
follows: <25 white, 25—49 open circles, 5099 half open circles, =100 solid circles.
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km squares. Blank squares,
. Squares with open circles

iverwort species in 10

have an actual value within a factor of 2 of the predicted value. Squares with closed circles have more

with less than half the predicted number, are likely to be under-recorded
than twice as many species in them as predicted.

Fig. 5. Ratio of actual to predicted numbers of 1
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ANALYSIS OF BRITISH LIVERWORT DISTRIBUTION

DISCcUSSION AND CONCLUSIONS

'This analysis has confirmed a phenomenon that has long been known to phytogeo-
graphers, namely that large-scale pattern is determined mainly by climate; soil is a
major determinant only at smaller scales (Cain, 1944). In future analyses at the scale of
Britain, it would probably be better simply to ignore geological and edaphic variables.
They contributed little to the results of the liverwort CCA, and, likewise they
contributed little to an earlier analysis of birds and vascular plants (Hill, 1991).

The physiographic variables of altitude and coast contributed substantially to both
analyses. In the liverwort analysis, altitude played only a small part in determining the
first axis, but was strongly influential on the second. The fact that coast was also a
significant variable for this axis suggests either that many liverworts have a requirement
for coastal habitats or that the coastal climate, with warmer winters and cooler
summers, plays a part in determining liverwort occurrence at the local scale.

No British liverwort is halophytic; the few coastal species such as Fossombronia
angulosa all occur inland in other parts of their range. Thus local climate is almost
certainly the main coastal influence on liverworts. This influence could not be
discerned in the rather crude climate data at our disposal. The short period, April 1978
to March 1981, to which the means refer was probably not important, but the coarse
spatial scale of the 40-km grid is clearly visible in Fig. 4.

Another result, which also emerged from the analysis of birds and vascular plants
(Hill, 1991), is the finding that well-known major climatic factors may be recon-
structed, even if they were not entered as data. In the liverwort analysis, the wet-day
variable was reconstituted; in the bird-and-plant analysis, winter temperature, not
supplied as an input variable, was reconstituted. This can happen because climate
variables are strongly correlated with one another, so that approximate values of a more
appropriate variable can be derived as a linear combination of others that are supplied.

Because of this redundancy, we infer that although numerical analyses can provide
useful predictions of where species are likely to be found, there is room for further
simplification. For example, the climatic requirements of species may be better
represented by the three main bioclimatic variables — winter cold, summer warmth and
annual moisture availability — recommended by Prentice ez al. (1992). Simplicity is
highly desirable; the more readily interpretable an analysis, the more likely itis to allow
predictions of where species will occur when the climate changes in future.

At present, such extreme simplification is not possible, because each 10-km square
contains a diversity of possible climates, corresponding to the range of altitudes and
aspects in the square. Unless this range can be specified explicitly, CCA, with altitude
as an input variable, remains a good approach to interpretation.

One of the main virtues of an analysis such as that given above is that it allows the
separation of the special features of species distributions from standard general
patterns. In the case of Barbilophozia hatcheri, the analysis drew attention to its
apparently anomalous occurrence in the eastern lowlands. In fact, this pattern is shown
by other boreal bryophytes, most notably by the moss Brachythecium reflexum, which is a
strictly montane species in Britain but occurs also in the Netherlands. There mustbe a
reason why some — but by no means all — boreal bryophytes become montane towards
the western edge of their range.
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ATLAS OF THE BRYOPHYTES OF BRITAIN AND IRELAND

The prediction of expected species richness has already served to highlight areas of
under-recording. However, the analysis could profitably be taken further. In the first
place, the regression could be redone using a statistical model that did not permit
negative values. A suitable model would be

logy = b+b,x;+b,x,+b; X7, +b,5%35

which could be fitted by generalized linear regression.

Another improvement would be for the expected number of species to be re-
estimated, after the more extremely under-recorded squares had been removed. Such
an analysis would not be difficult and could be a useful guide for recorders in future
mapping schemes; but it is beyond the scope of the present study.

In conclusion, there are many possibilities for using numerical methods to interpret
bryophyte distributions. 'The foregoing analysis presents some results and suggests
further options. These will no doubt be explored further as improved computing
facilities and better environmental data become available. Better bryophyte data
cannot, however, be expected; after nearly 35 years of the BBS Mapping Scheme, the
liverwort distribution data are as good as can be achieved in our generation.
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MAPS OF MOSS DISTRIBUTIONS

EXPLANATION OF MAPS AND ACCOMPANYING NOTLS

Records are mapped in the 10 X 10-km squares of the Ordnance Survey National
Grid in Great Britain and in the Ordnance Survey/Suirbheireacht Ordonais National
Grid in Ireland. Records from the Channel Islands are mapped in the 10 X 10-km
squares of the Universal Transverse Mercator Grid.

The symbols used are

O Record made before 1950, or undated
® Record made in or after 1950.

Where very few symbols appear on a map, the symbols have been encircled to make
them more conspicuous. A few outlying symbols that might otherwise be overlooked
are marked by arrows.

The numbering and nomenclature of species is basically that of The Moss Flora of
Britain and Ireland (Smith, 1978). We have retained Smith’s names as far as possible,
even if later research has suggested that they are incorrect. We have, however, cited in
synonymy all the names used in recent checklists for North America (Anderson ez al.,
1990) and Europe (Corley e al., 1981, Corley & Crundwell, 1991). In the large
pleurocarpous families Amblystegiaceae, Brachytheciaceae and Hypnaceae many of
the traditional genera are rather ill defined. Recently, some of these genera have been
revised, and it has been shown that several species should not only be removed from
their traditional genus but even assigned to a different family. We have cited most
proposed new names in the synonymy, and have often referred in the text to a recent
revision. Species that have been discovered in Britain and Ireland since the publication
of Smith’s Moss Flora are interpolated at an appropriate place.

Numerous mosses mapped in these volumes were not known to British bryologists
in 1g50. Many of these are small acrocarpous species of Bryum or Pohlia which
reproduce asexually by bulbils in the leaf-axils or by rhizoidal tubers. Although we have
normally mapped undated records as open circles, we have departed from this rule for
twelve mosses which were discovered since 1950 and have since proved to be
widespread (Bryum bornholmense, B. gemmiferum, B. klinggraeffii, B. microerythrocarpum,
B. rubens, B. ruderale, B. sauteri, B. subelegans, B. tenuisetum, B. vielaceum, Dicranella
staphylina and Fissidens celticus). For these species, and for two introduced mosses
which have spread rapidly since 1950 (Campylopus introflexus and Orthodontium lineare)
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ATLAS OF THE BRYOPHYTES OF BRITAIN AND IRELAND

we have assumed that undated records were made after 1950 and mapped them with
solid symbols.

Each map is accompanied by notes on the taxon mapped. The first paragraph
describes the habitat. The altitudinal range is given (in metres). ‘Lowland’ denotes
altitudes below 300 m. The paragraph ends with a formula indicating the number of
10-km grid squares in which the taxon is mapped. GB 18+ 11* IR 6+8* indicates that
the plant has been recorded in or after 1950 in 18 grid squares in Great Britain and 6 in
Ireland. There are pre-1950 records from an additional 11 squares in Great Britain
and 8 in Ireland. Channel Island records are not included in these totals; squares in the
Isle of Man are counted as British.

The second paragraph describes the sexuality of the taxon, the frequency of
sporophytes and indicates whether it has specialized means of vegetative spread, e.g. by
gemmae (usually few-celled, more or less undifferentiated structures), bulbils,
branchlets, tubers or fragile leaves. The following terms may be used to describe
sexuality:

Sterile: antheridia (male sex organs) and archegonia (female sex organs) not
produced;

Dioecious: antheridia and archegonia borne on separate plants which are genetically
distinct and arise from separate spores;

Pseudodioecious: antheridia and archegonia borne on separate plants which are
genetically identical and arise from the same protonema; and

Monoecious: antheridia and archegonia borne on the same plant. Some authors
have distinguished separate categories of monoeciousness: ;

Autoecious: antheridia and archegonia borne in separate inflorescences;

Paroecious: antheridia naked in the axils of the leaves immediately below the female
inflorescence; and

Synoecious: antheridia and archegonia borne in the same inflorescence.

The third paragraph describes the distribution of the taxon outside the British Isles.
For many species, information on European distribution is derived from the valuable
compilations of Duell (1985, 1992). Information on the extra-European distribution of
British and Irish species is readily available for North America, but for other continents
is sometimes of doubtful accuracy. Species reported from other continents may not be
the same as the European plant given that name, or the European plant may be known
by another name elsewhere. Readers should bear in mind this element of uncertainty.

Additional comments may be given in a fourth paragraph.
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MAPS OF MOSS DISTRIBUTIONS
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Totals of moss species (except Sphagnum) recorded in 10-km squares

The map shows the total number of moss species, other than Sphagnum, recorded in each 10-km square.
Records have been counted without regard to date, including old records as well as new ones. Infraspecific taxa

have not been counted separately. A map showing the total number of Sphagnum species in each 10-km square

was published in Volume 2, p. 19.
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DISCELIACEAE: DISCELIUM
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70/1. Discelium nudum (Dicks.) Brid.

A colonist of newly bared reservoir mud and acid claycy banks by streams and rivers, sometimes forming
extensive mats. It has also been found on clay banks by roads, on china-clay waste, on fine-textured mud in a slate
quarry, on clay in brickworks, on bare earth in a woodland ride, and on a muddy farm track. The colonies, with
scattered bud-like gametophores emerging from a persistent protonema, are often pure, but can be associated
with a wide range of other bryophytes, including some that regenerate from spores and others regenerating from
tubers. A particularly frequent associate is Dicranella rufescens. o—520 m (Harthope Moor). GB 85+25* IR 1.

Pseudodioecious; capsules often abundant, ripe in spring. Tubers have been found on rhizoid-like filaments
at the base of the persistent protonema (Side & Whitehouse, 1987), and are probably common.

Circumboreal. Scattered and occasional in N. Europe from the Arctic south to N. France, N. Germany and
Bohemia (Czech Republic). Very rare in Asia, known in Siberia from Tobolsk and the Yenisey region, and in the
Far East from Sakhalin and Japan; rare and scattered in N. America south to California and Pennsylvania.

For alonger list of associates and a more detailed account of its habitat in N. England, refer to Duckett (1973).

M. O. HiLL
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FUNARIACEAE: FUNARIA
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71/1. Funaria hygrometrica Hedw.

In yellowish green patches or as scattered plants on nutrient-rich soil, especially characteristic of the sites of fires,
where it may be abundant and the only species present. It is also common on waste ground, on old walls and
buildings, in quarries, on disturbed roadsides, in flowerpots and in cultivated fields. It is commoner on basic than
on acid soils. Mainly lowland, ascending to 715 m (Ben Lawers). GB 1698+85*, IR 195+8*.

Autoecious; fruit common, ripening all the year round. Gemmae are produced on the protonema in culture
(Bopp et al., 1991).

Cosmopolitan.

The spores can survive for up to two years in the soil under field conditions (During, 1986)

A. C. CRUNDWELL
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71/2. Funaria muhlenbergii Turn.

In yellowish green patches or as scattered shoots; calcicole. It occurs on bare soil among rocks, in turf, on ant-
hills, or on thinly earth-covered rocks. 0~380 m (Llangattock). GB 27+13%, IR 2*.

Autoecious; capsules common, ripe in May.

Europe east to Czechoslovakia and Hungary, north to southern Scandinavia. Macaronesia, N. Africa, S.W.
Asia, Caucasus, western N. America.

In the past this species has been confused with others, especially F. pulchella. The distribution shown in the
map is likely to be substantially correct; the overseas distribution is taken from Nyholm (1989).

A. C. CRUNDWELL
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71/3. Funaria pulchella Philib.

A calcicole, similar to F. muhlenbergii both in appearance in the field and in ecology. Lowland. GB 10+6*.
Autoecious; capsules common, ripe in May. .
All round the Mediterranean and north to the Rhineland, Switzerland, Austria and Hungary. Also known

from Macaronesia, C. Asia (Samarkand) and western N. America (Arizona).

Not distinguished from F. muhlenbergii in Britain until some time after the Mapping Scheme had started

(Crundwell & Nyholm, 1974). Its British and foreign distribution are certainly incomplete.

A. C. CRUNDWELL
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FUNARIACEAE: FUNARIA

71/4. Funaria attenuata (Dicks.) Lindb. (Entosthodon attenuatus (Dicks.) Bryhn)

As green patches or scattered stems on damp acid but not waterlogged soils on banks by streams and ditches, in
woodland and moorland, and on earth-covered rocks and rock-ledges. 0—700 m (Carneddau). GB 232+46*, IR
70+12%,

Autoecious; capsules common, ripe spring to autumn.

A Mediterranean-Atlantic species extending through western Europe south from Iceland and the Faeroes to
both sides of the Mediterranean and east to Israel and Turkey. Also known from Macaronesia and from western
N. America (Oregon, California, Arizona).

A. C. CRUNDWELL
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FUNARIACEAE: FUNARIA

71/5. Funaria fascicularis (Hedw.) Lindb. (Entosthodon fascicularis (Hedw.) C. Miill.)

As green patches or as scattered plants on non-calcareous soil in stubble-fields and grass leys, on disturbed
ground in young forestry plantations, on banks and waste ground, on tracks and paths and in meadows. L.owland.
GB 144+80* IR 5+16*

Autoecious; capsules common, ripe spring.

Europe north to southern Scandinavia. Morocco, Algeria, Turkey, Caucasus, western N. America.

The resemblance of this species to Physcomitrium pyriforme is now too well known to cause many errors.

A. C. CRUNDWELL
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71/6. Funaria obtusa (Hedw.) Lindb. (Entosthodon obtusus (Hedw.) Lindb.)

As green patches or scattered stems on damp acid or neutral peaty or gravelly soils, on heaths and moorlands,
stream- and ditch-banks, occasionally on rock-ledges. Ascends to 780 m near Dalwhinnie. GB 419+67*, IR
94+13%.
Autoecious; capsules ripening from winter to summer.
A suboceanic-submediterranean species. From Iceland, the Faeroes and southern Scandinavia south to
Macaronesia, Algeria, Tunisia and Turkey.
A. C. CRUNDWELL
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72/1. Physcomitrium pyriforme (Hedw.) Brid.

As green patches or scattered shoots on damp soil or mud in marshy meadows, in moist cultivated fields, on the
banks of ditches, streams and rivers and frequently also on mud dredged up from them. Lowland. GB
499+100% IR 23+13%*.
Autoecious; capsules abundant, ripe in spring and summer.
From southern Scandinavia south to Macaronesia, N. Africa and Turkey. Caucasus, east Siberia, temperate
N. America south to Mexico, Australia (where probably introduced).
A. C. CRUNDWELL
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As green patches or scattered shoots on mud exposed on the margins of Breckland meres with a fluctuating
water-table and beside a drying-out reservoir near Tring. In the Breckland its most frequent associates are Riccia
cavernosa, Leptobryum pyriforme and Physcomitrium pyriforme. Lowland. GB 4.

Autoecious; capsules abundant, ripe autumn and winter.

From Denmark south to France and C. Europe. Also known from tropical Africa, western Turkey, C. and E.
Asia, India and New Guinea.

This species was first seen in Britain in 1961 (Ducker & Warburg, 19671). It is of sporadic occurrence and
appears only after a period of prolonged drought.

& | 7
o U, &

72/2. Physcomitrium eurystomum Sendtn.

A. C. CRUNDWELL
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72/3. Physcomitrium sphaericum (Hedw.) Brid.

As green patches or scattered shoots on mud exposed on the margins of lakes and reservoirs and on the beds of
dried-up ponds. Lowland. GB 14+9*.

Autoecious; capsules abundant, ripe autumn and winter.

In Europe from southern Finland and Denmark south to Spain, France and C. Europe. India, E. Asia, Japan.

Like P. eurystomum, this can develop and mature only after a long period of drought or when the water has
been artificially drained, the plants surviving meanwhile in the form of spores in the submerged mud (Furness &
Hall, 1981). Many of the records are old, but this does not necessarily imply extinction, for in most years the
plants do not develop. The continued existence of the species is, however, threatened in a2 number of its sites by
pollution of the water and by artificial maintenance of a high water-level for yachting and other purposes.

A. C. CRUNDWELL
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FUNARIACEAE: PHYSCOMITRELLA

73/1. Physcomitrella patens (Hedw.) Br. Eur. (Aphanorhegma patens (Hedw.) Lindb.)

As green patches or scattered shoots on mud exposed at the margins of lakes and reservoirs or on the bottoms of
dried-up ponds; also on the sides of ditches and streams, on wet farm tracks and woodland rides, and in wet
meadows. Lowland. GB 168+71%, IR 8+4*.

Paroecious or synoecious; capsules abundant, ripe summer and autumn.

In Europe north of the Mediterranean region to southern Scandinavia. W. Siberia, western N. America
(British Columbia), eastern N. America.

A. C. CRUNDWELL
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74/1. Micromitrium tenerum (Bruch) Crosby

A sporadic colonist, usually plentiful when present, of drying non-calcareous mud around ponds and reservoirs.
Lowland. GB 3+7*.

Autoecious; capsules abundant, ripe in autumn.

Known in Europe from S. Sweden, Belgium, France, Germany and Czechoslovakia, nowhere common.
Assam, China, Korea, Japan, western N. America (British Columbia).

An endangered species, declining because of destruction of its habitats.
A. C. CRUNDWELL
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75/1. Ephemerum recurvifolium (Dicks.) Boul.

An ephemeral species of calcareous clay and, less often, bare, moist soils on chalk and limestone. It occurs on
woodland rides, on soil in beech-woods, in arable fields, on ant-hills and in bare places in grassland. Lowland.
GB 48+13*

Pseudodioecious; occasionally sterile, but capsules usually abundant, ripening in autumn and winter.

In Europe from southern Scandinavia southward. N. Africa, Israel, Turkey.

Like all species of Ephemerum, under-recorded both because of its small size and because it is not normally
visible during the summer months.

A. C. CRUNDWELL
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75/2. Ephemerum sessile (Br. Eur.) C. Mall.

An ephemeral species of neutral and acid soils, often associated with E. serratum. Found mainly on woodland
rides and on mud at the edges of reservoirs, but also recorded from damp heathland, a sea-cliff and a rutin a
field. Rarely if ever in arable fields. Lowland. GB 16+9* IR 2.
Pseudodioecious; capsules abundant, ripe in autumn and winter.
In Europe from southern Scandinavia southward. Morocco, Israel, Turkey.
A. C. CRUNDWELL
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75/3. Ephemerum cohaerens (Hedw.) Hampe

A pioneer species of non-calcareous soils on moist banks and on mud at the edges of reservoirs. Lowland. GB 3,
IR 1*.
Pseudodioecious; capsules abundant, mature in autumn.
In Europe from Germany and Poland south to Sardinia and Yugoslavia. Turkey, eastern N. America from
Ontario to Florida.
A. C. CRUNDWELL
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75/4. Ephemerum stellatum Philib.

An ephemeral of acid and neutral soils. Habitats include woodland rides, a cliff path and the earth-covered
parapet of a bridge. Lowland. GB 2+2% IR 2.

Pseudodioecious; capsules abundant, ripe in autumn.

In Europe known only from Portugal, France and Germany (very rare). Turkey. Reported from N. Africa.

A very rare moss, known perhaps from less than ten localities in the world.
A. C. CRUNDWELL
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75/5. Ephemerum serratum (Hedw.) Hampe

An ephemeral of damp non-calcareous soils, usually of clay or fine sand. Most records are from arable fields,
woodland rides and the drying margins of lakes and reservoirs, where it may sometimes form extensive pure
sheets. It also occurs on molehills and in bare patches in grassland, in churchyards, on stream-banks and damp
lane-banks, and on cliffs and other places where the soil is occasionally disturbed. 0~350 m (Loch Ericht). GB
372+62% IR 35+2%,

Pseudodioecious; capsules abundant, usually ripe in autumn, but occasionally at other times of year.

In Europe from southern Scandinavia southward. N. Africa, Israel, Turkey; widespread in N. America.

Probably just over half the records are based on var. minutissimum (Lindb.) Grout, but determinations of this
are rash without ripe spores and not always certain with them. Var. minutissimum is commoner in the south of the
country than var. serratum, is much the more frequent variety in arable fields, and apparently never occurs around
lakes and reservoirs. No mixed gatherings of the two varieties have been reported. Var. praecox Walth. & Mol. has
been found in several localities in Sussex but not seen recently.

A. C. CRUNDWELL
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76/1. Oedipodium griffithianum (Dicks.) Schwaegr.

In loose, pale green tufts or as scattered plants on moist humus-rich soil in shady rock crevices and in block-
screes in mountain regions. Mainly at moderate and high altitudes, to 1200 m on Ben Nevis. GB 48+130%*, IR 2*.

Autoecious or synoecious. Capsules frequent, ripening in summer. There is vegetative reproduction by
multicellular discoid gemmae.

In Scandinavia, where mainly in the mountains, the Russian Far East, Japan, Canada (British Columbia,
Yukon, Newfoundland), Greenland, Falkland Islands.

A. C. CRUNDWELL
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77/1. Tayloria lingulata (Dicks.) Lindb.

As dense, pale green tufts in basic montane flushes, usually with dominant or abundant Saxifraga aizoides. It
reaches 850 m in Clova. GB 3+6*.
Autoecious or synoecious; capsules frequent, ripe in summer.
From Svalbard, Iceland and Scandinavia south to C. Europe. Turkey, Siberia, China (Yunnan), Korea, Japan,
N. America, Greenland.
A. C. CRUNDWELL
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77/2. Tayloria longicollis (Dicks.) Dix. (7. tenuis (Dicks.) Schimp.)

As loose, green tufts on damp decaying vegetable matter in montane habitats. GB 2+14%, IR 1%,

Autoecious or synoecious; capsules frequent, ripe in summer.

From Scandinavia south to France and northern Italy. Siberia, northern N. America, Greenland.

This species is often confused with the non-British 7. serrata (Hedw.) B. & S. so the details of its world
distribution remain uncertain. It scems to have disappeared from almost all its British localities. The reason for

this is unknown.
A. C. CRUNDWELL
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78/1. Tetraplodon angustatus (Hedw.) Br. Eur.

As compact, pale green tufts on decaying bones of deer and sheep, less frequently on dung, in wet places,
especially along tracks, in the mountains, reaching g10 m in Glen Feshie. GB 21+5* IR 1.

Autoecious; capsules common, ripe in summer.

From Scandinavia south to France and northern Italy. Siberia, China, Japan, northern N. America,
Greenland.

Marino (1991b), working in Alberta, Canada, where 7. angustatus often colonizes dung, could find no
difference between the habitat requirements of 7. angustatus and T. mnioides. There was, however, a seasonal
difference; the capsules of T. angustatus matured in May, a month earlier than those of 7. mnioides.

A. C. CRUNDWELL
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78/2. Tetraplodon mnioides (Hedw.) Br. Eur.

In pale green tufts on the decaying bones of sheep and deer, less often on dung, on moorland, bogs and
mountains, in wet places especially by paths and tracks. Ascends to 950 m (Cairngorm Mountains). GB
171+37% IR 26 +7%.

Autoecious; capsules common, ripe in spring and summer.

From Svalbard south to Spain, Italy and C. Europe. Through Asia to Russian Far East (Sakhalin), Japan,
Borneo and New Guinea; N. America, Greenland, Colombia, Ecuador, southern S. America, Tanzania.

Of the three widely distributed British mosses characteristic of animal remains, Tetraplodon mnioides is most often
on bones but is occasionally on dung. Splachnum sphaericum, which probably has a greater moisture requirement, is
most often on dung but occasionally on bones. .S. ampullaceum, which appears to need most moisture of the three, is
always on dung, never on bones. Marino (1991a), working on 7 angustatus, T. mnioides, S. ampullacewm and S. luteum
Hedw. colonizing dung in Alberta, found that Tetraplodon spp. had no preference for carnivore (wolf) dung over
herbivore (moose) dung, but that in dry habitats in the field Tetraplodon spp. produced more gametophytes than
Splachnum spp. and often eliminated them; the reverse was true in wet habitats.

A. C. CRUNDWELL
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79/1. Aplodon wormskjoldii (Horn.) R. Br.

As pale green tufts or patches on dung in wet peaty places at high altitudes. At 580 m on Knock Fell. GB 6+2%.
Autoecious; capsules frequent, ripe in summer.
Svalbard and northern Scandinavia. Arctic Siberia, northern N. America, Greenland.

The occurrence of this Arctic species in Britain is rather surprising.
A. C. CRUNDWELL
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80/1. Splachnum sphaericum Hedw.
As pale green tufts on the dung of cattle, sheep and deer on wet heaths, moors and bogs, mainly in the mountains.
Sea-level (Skye, Shetland) to 920 m (Ben Lawers). GB 233+48%*, IR 46 +6*.

Dioecious; fruit common, ripe from spring to autumn. Gemmae are produced on the protonema in culture
(Whitehouse, 1987).

From Iceland, the Faeroes and Scandinavia south to northern Italy. Siberia, N. America, Greenland.

The spores of Splachnum species are held in clumps by a sticky material and dispersed by insects. This helps to
ensure that both sexes of the dioecious species are dispersed simultaneously (Koponen, 1990).

A. C. CRUNDWELL
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80/2. Splachnum ampullaceum Hedw.

It forms pale green tufts on the dung of cattle, sheep and deer on wet heaths, moorlands and bogs. A
predominantly lowland species, rarely found at the higher elevations favoured by .S. sphaericum, but ascending to
740 m (Burnhope Head). GB 151+76%, IR 48+11*.

Autoecious; capsules common, ripe in summer.

From Iceland, the Faeroes and Scandinavia south to Spain and Italy. Caucasus, Siberia, E. Asia, Japan,
Celebes, N. America.

The distribution of Splachnum ampullaceum illustrates the fate of an ecologically specialized species in a
changing environment. Its virtual disappearance from S.E. England can be attributed to the destruction of its
habitat by drainage and agricultural improvement and to the drying out of the remaining areas of wet heath
because of falling water-tables.

A. C. CRUNDWELL
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80/3. Splachnum vasculosum Hedw.

In pale green loose patches on dung in springs and flushes at high altitudes. According to McVean & Ratcliffe
(1962), Saxifraga stellaris, Scapania uliginosa, Philonotis fontana and Pohlia wahlenbergii are typical associates. 760 m
(Sgurr na Lapaich) to 870 m (A’ Bhuidheanach). GB 1g+12*.

Dioecious; capsules frequent, ripe in summer.

From Svalbard, Iceland and northern Scandinavia south to Germany and Estonia. Arctic and northern
Siberia, northern N. America, Greenland.

A. C. CRUNDWELL
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81/1. Schistostega pennata (Hedw.) Web. & Mohr

A calcifuge species occurring in deep shade on soft, often crumbling acid soil in dark recesses of shaded lanes
and hedgebanks, particularly in S.W. England, under overhanging banks in woodlands and quarries, entrances
to caves and mine-shafts, disused rabbit burrows, and deep crevices between granite blocks and in granite tors
and sandstone cliffs. Associates are rare, and include Lepidozia reptans and Isopterygium elegans. Lowland. GB
105+29%.

Pseudodioecious, with male and female plants arising separately from the same protonema; capsules rare or
occasional, mature in spring or summer. Gemmae are produced abundantly on the protonema, these are sticky
and probably dispersed by mites and flies (Edwards, 1978).

Suboceanic-montane, occuring in W., C. and E. Europe and extending north of the Arctic Circle in Torne
Lappmark (Sweden). N.E. Asia, Japan, N. America.

A curiously local species rarely present in any abundance. It appears luminescent when growing in very dark
places such as crevices in cliffs, because of the light-reflective properties of the convex cells of its protonema.

H.]J. B. Birks
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82/1. Mielichhoferia elongata (Hoppe & Hornsch. ex Hook.) Hornsch. (M. miclichhoferiana (Funck) Loeske
var. elongata (Hoppe & Hornsch. ex Hook.) Wijk & Marg.)

A plant of deeply shaded, N.- to N.E.-facing, strongly acid (pH 2.7—4.2), permanently moist rocks rich in heavy-
metal sulphides. In the Scottish site, it is found on calcopyritic metamorphosed rock, associated with Gymmnocolea
inflata and Grimmia atrata. In Yorkshire it occurs on vertical faces of shale in a series of narrow, steep gullies with
constantly trickling streams. 230-300 m (Yorkshire), and 69o—820 m (Scotland). GB 3.

Dioecious; fruit last found 1930, capsules undehisced in July; gametangia and fruit not found in Yorkshire.
Vegetative propagation occurs through detached tufts and fragmentation of the fragile stems.

Spain, France, Italy, Switzerland, Austria, Norway, Sweden, Svalbard; very local and rare throughout its
range. Scattered in N. America from the Arctic south to the western U.S.A.

Discovered in Scotland in 1830. Early gatherings may all originate from the Corrie Kander area (Coker,
1971), where itis now very scarce. It may have been introduced to its English locality as a result of medieval alum-

shale extraction (Coker, 1968a).
F.J. Rumsey
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82/2. Mielichhoferia mielichhoferi (Hook.) Wijk & Marg. (M. mielichhoferiana (Funck) Loeske)

A plant of damp, shaded, metal-rich, acidic lithosols facing north-east, possibly less copper-tolerant than M.
elongata (Coker, 1968b). At its site in eastern Scotland it is associated with Gymmnocolea inflata, Grimmia atrata, M.
elongata and several small hepatics. 700 m (Corrie Kander) and 830 m (Beinn Dorain). GB 2.

Dioecious; one shoot from Corrie Kander is male; female plants and capsules not definitely known from
Britain. Vegetative propagation can occur by stem fragmentation; axillary gemmae have been reported by Shaw &
Crum (1984) from the Yukon (Canada). ‘

Rare over its whole range, but distribution uncertain owing to confusion with M. elongata. Pyrenees, Alps,
Norway, Sweden, Caucasus, Siberia, N. America. The closely related M. japonica Besch., treated by some as a
variety of M. mielichhoferi, occurs in Japan.

Less distinctive than M. elongata, it may sometimes be overlooked as a sterile Poklia. First definitely recorded
as British after its discovery by Coker (1968b) in Corrie Kander.

F.J. RumMsey
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83/1. Orthodontium lineare Schwaegr. (O. gracile Schwaegr. ex Br. Eur. var. heterocarpum W. Watson)

An invasive species characteristic of shaded base-poor habitats. It occurs on sandy and peaty banks, on tree-
boles, old logs and stumps, and on siliceous rocks and crags, particularly on vertical surfaces. It is tolerant of
atmospheric pollution, and in some regions, for example on Millstone Grit in the southern Pennines, it occurs
prolifically in rocky woods, associated with Lophozia ventricosa, Isopterygium elegans, Tetraphis pellucida and many
other species. Tree-bases and stumps are the commonest habitat in southern and eastern districts. 0—500 m
(Pennines). GB gr7+2%, IR 6+ 1%

Autoecious; capsules abundant, maturing in spring and early summer. In Cambridgeshire, protonemal
gemmae are produced abundantly (Whitehouse, 1964); they are probably abundant elsewhere.

Introduced in Europe, now widespread in W. and C. Europe, north to S. Scandinavia (Hedenis et al., 1989).
Australia, New Zealand, S. Africa.

It was collected in Cheshire in 1910 (Burrell, 1940) but was not recognized as distinct from O. gracile till about
1920. Margadant & Meijer (1950) established its identity with O. lineare from the Southern Hemisphere, from
where it is thought to have been introduced to Britain, perhaps with imported timber.

T. L.. BLOCKEEL
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83/2. Orthodontium gracile Schwaegr. ex Br. Eur.

This species has been recorded from shaded sandstone and gritstone rocks in lowland woods in a2 number of
scattered localities. It usually occurs in sites where it is subject to little competition, for example on the vertical
surfaces of rocks and crags. Lowland. GB g+25*.

Paroecious; capsules frequent, but less so than in O. lineare and less reliably maturing.

A rare species, recorded in continental Europe only from N.W. France. Outside Europe known from western
N. America (California) and from many parts of the tropics and sub-tropics.

Apparently always rare in Britain, it has decreased markedly during the present century as its habitat has been
invaded by the more aggressive O. lineare. This process was observed in the field at a site in Wharfedale (Burrell,
1940), and the survival of the species is now a matter of concern.

T. L. BLOCKEEL
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BRYACEAE: LEPTOBRYUM

84/1. Leptobryum pyriforme (Hedw.) Wils.

Often an abundant weed on soil in flowerpots in glasshouses and gardens, this species is occasionally found in
damp natural habitats. It colonizes open to lightly shaded, bare or disturbed ground by streams and ponds and in
quarries, arable fields and meadows, and can be abundant on cinders and burnt sites. It grows on banks and
ledges of rocks and cliffs, especially sandstone, less often limestone; rarely on tufa, in salt-marsh, and, in humid
sites, on wood. It occurs on stone or brick walls; and in inner cities where aerial pollution eliminates most species,
can be prominent on old walls. It can tolerate a mean aerial SOz content exceeding 85 ug S m-3 (Gilbert, 1970).
This mainly lowland species ascends to 610 m (Uisgnaval Mor). GB 375+83%, IR 13+12*.

Synoecious; capsules common, ripe spring and summer in the open, all year in glasshouses. Rhizoidal
gemmae abundant; detached protonemal cells also act as a means of dispersal.

Cosmopolitan, reaching beyond 75°N and 60°S.

Probably native; a Flandrian subfossil associated with mesolithic flints in the Isle of Wight (Clifford, 1937)
suggests it has been in Britain for at least 3500 years.

R. A. FincH
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85/1a. Pohlia elongata Hedw. ssp. elongata

It occurs in shaded locations on thin soil in crevices of rock-walls, on ledges, and on bare soil on banks. It prefers
an acidic substratum, and is normally found on humus-rich, skeletal or peaty soils, often in fairly dry sites.
Associated species may include Diplophyllum albicans, Bartramia pomiformis and Isopterygium elegans. It occurs
more rarely on mildly basic soils, and associates in such locations include Saxifraga hypnoides, Amphidium
mougeotii and Anomobryum filiforme. 0-920 m (Ben Lawers). GB 161+13%, IR 11+4%.

Monoecious; sporophytes frequent, spring to autumn.

In northern and montane areas through much of the world from northern Norway south through Europe and
C. Africa to the Cape, from Siberia south through S.E. Asia to New Guinea, from northern N. America and
Greenland south to Mexico, and on the Galapagos and Kerguelen Island.

Var. elongata, the common form, is paroecious. Var. acuminata, which is not mapped separately, differs only in
its inflorescence, which is autoecious. It is very similar in its ecological requirements.

M. J. WIGGINTON
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85/1c. Pohlia elongata Hedw. ssp. polymorpha (Hoppe & Hornsch.) Nyh.

This subspecies occurs in similar habitats to ssp. elongata, though it typically occurs at higher altitudes. It grows
on skeletal peaty or gritty soils on rock-ledges, in crevices, and occasionally on rocky stream-banks. It also grows
on soil amongst boulders on mountain summits, where it may be associated with such species as Kiaeria falcata.
400 m (The Storr) to 1050 m (Carnedd Llewelyn). GB 25+ 11% IR 2+ 1%,

Paroecious; sporophytes frequent, late summer, autumn.

It has a subarctic-alpine distribution in Europe, north to Iceland and Svalbard. Turkey, Caucasus, Himalaya,

China, N. America, Greenland.
M. J. WIGGINTON
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85/2. Pohlia crudoides (Sull. & Lesq.) Broth.

This mainly Arctic species is known in Britain in only a single locality, where it was found growing in crevices of
montane rocks at about goom. GB 1.
Dioecious; only male plants known in Britain.
Scandinavia, N. Russia, Svalbard. N., C. and E. Asia, Arctic N. America, Greenland.
This species was found in Scotland in 1968 (Wallace, 1972) and has apparently not been seen since then. In
Scandinavia, it is said to prefer a siliceous soil (Nyholm, 1958).
M. J. WicGINTON
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85/3. Pohlia cruda (Hedw.) Lindb.

A plant of dry or moist, mildly acidic to basic epilithic habitats, usually in the montane region. It occurs typically in
rather dry, shaded crevices and recesses of montane rock cliffs. Where the substratum is basic, associates may
include Tritomaria quinquedentata, Anoectangium aestivum and Mnium stellare; where it is more acid, they may be
Bartramia pomiformis, Isopterygium elegans and Mnium hornum. It also occurs on damp montane ledges among tall
herbs, in association with mosses such as Dicranum scoparium, Hylocomium splendens, Racomitrium ericoides and
Rhytidiadelphus loreus. Other habitats include basic coastal rocks, walls, stream ravines, and blocky talus slopes.
o—1180 m (Ben Lawers). GB 317+30%, IR 10+4*.

Dioecious; sporophytes occasional, summer.

This species has a worldwide distribution in cool regions and on mountains, and is particularly common in the
Arctic. Azores and Europe north to Iceland and Svalbard, N. Africa, southern Africa (Lesotho, Natal), N., C.
and E. Asia, Hawaii, N. and S. America, Australasia, Kerguelen Island, Antarctica.

M. J. WiGGINTON
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85/4. Pohlia nutans (Hedw.) Lindb.

An exclusively calcifuge species which occurs, often in abundance, in a very wide range of wet and dry habitats. It
occurs in lowland and montane heaths, in dunes, in ombrotrophic bogs and flushes, on peat hags, on sandy banks
in exposed and shaded sites, on peat and humus on boulders and rock outcrops, in rock crevices, on masonry and
wall-tops, on rotting logs and stumps, in acidic grassland, on bark, and in a variety of anthropogenic habitats
including sand-, gravel- and coal-pits, ashed ground and derelict industrial sites. On sandy soils on heaths and
dunes, common associated species include Barbilophozia floerkei, Cephaloziella spp., Campylopus introflexus,
Ceratodon purpureus, Dicranum scoparium, Hypnum jutlandicum and Cladonia spp. It is also common in mires, often
growing in Sphagnum carpets and hummocks with such species as Calypogeia fissa, Lophozia veniricosa, Mylia
anomala and Odontoschisma sphagni. o—1340 m (Ben Nevis). GB 1591 +91%, IR 151+6*.

Paroecious; sporophytes common, summer.

A species with a worldwide distribution in cool and cold regions. Europe, including Svalbard and Iceland,
Asia, N. America, southern S. America, S. Africa, Australasia, Kerguelen Island, Antarctica.

M. J. WIGGINTON
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85/5. Pohlia obtusifolia (Brid.) L. Koch

A plant of wet habitats, including alpine bogs and flushes, soil flushed with meltwater from snow-patches, and
periodically wet rocks. At one site it has been found in a large area of flush on a summit plateau with Scapania
uliginosa, Calliergon sarmentosum and Drepanocladus exannulatus. It has also been found on a periodically irrigated
calcareous schist crag. It occurs in the upper montane region, ascending to 1100 m (Ben Alder Forest). GB
4+3%.

Paroecious; sporophytes frequent, late summer.

An arctic-alpine, occuring in northern and alpine Europe, including Svalbard. N. and C. Asia, Japan,
N. America, Greenland.

M. J. WIGGINTON
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85/6. Pohlia drummondii (C. Miill.) Andrews

Like other bulbiliferous Pohlia species, it is a relatively poor competitor and normally occupies habitats that are
kept open by disturbance, erosion or inundation. It grows on acidic sandy or loamy soils in moist or periodically
dry habitats. It is found on sandy or gravelly alluvium in rock crevices and on banks by streams and rivers, on
shingle-banks, roadsides and moorland tracks, in old gravel-pits, and in a range of montane and alpine habitats.
On sandy tracks and banks, it may be associated with Cephalozia bicuspidata, Nardia scalaris, Dicranella
heteromalla, Polytrichum piliferum and other propaguliferous Pohlia species. On summit debris, in snow-patches
and in alpine moss-heaths, recorded associates include Gymnomitrion concinnatum, Conostomum tetragonum,
Kiaeria starkei, Oligotrichum hercynicum, Pohlia ludwigii and Racomitrium lanuginosum. o—1220 m (Ben Macdui).
GB 1584 10% IR 7.

Dioecious; sporophytes occasional in Scotland, rare elsewhere, summer. Propagation mainly by axillary
bulbils.

Europe north to Svalbard, montane in the south. Asia, N. America, southern S. America.

M. J. WIGGINTON
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85/6A. Pohlia scotica Crundw.

On silt among rocks and on damp sandy and stony ground. All localities are close to water, beside lochs and
streams. 95 m (R. Orchy below Beinn Udlaidh) to 650 m (Ben Vorlich). GB 8.

Sterile; gametangia and sporophytes unknown. It lacks any specialized means of dispersal.

Apparently endemic, but further searches may reveal its presence elsewhere in the boreal or Arctic regions of
Europe.

First collected in 1964, it was for a time thought to be a non-bulbiliferous form of P. drummondii but was later
described as a new species (Crundwell, 1982).

M. J. WIGGINTON
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85/7. Pohlia filum (Schimp.) Mart.

A calcifuge species almost exclusively confined to soils of very low organic content. It grows mostly on damp
sandy or gravelly soils, by streams and rivers, on rocks, on sandy tracks and roadsides, on dunes and in sand-pits.
It has also been recorded growing on damp cindery soil. Mainly at low altitudes, to 330 m (Kielder Forest). GB
53+4% IR 5.

Dioecious; sporophytes rare, late spring. Propagation mainly vegetative, by caducous bulbils.

Arctic and northern Europe including Iceland and Svalbard, and in mountains further south except Iberia.
Caucasus, Asia, N. America, Greenland.

It has been found only once in southern England, where its occurrence may have been casual.

M. J. WIGGINTON
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85/8. Pohlia andalusica (Hohnel) Broth. (P. rothii auct.)

In Ireland and S.W. England, it grows on damp sandy acidic soils, on heathy gravelly tracks, and on china-clay
and metalliferous mine-waste. In western Scotland it was found on bare soil at the foot of a cliff at 600 m (Seana
Bhraigh). GB 12, IR 2.

Dioecious; sporophytes unknown in Britain. Propagation vegetative, by caducous bulbils.

The species has a sub-oceanic boreal-montane distribution in Europe, from Iceland and the Arctic
southwards, and from Spain east to the Baltic and C. Europe. Azores, N. Asia, N. America.

Although distinguished clearly (under the incorrect name P. rothii) by Smith (1978), it was misunderstood by
most British bryologists until its distribution was revised for a recent Census Catalogue (Corley & Hill, 1981). Itis
rare in western Britain, but must surely be commoner than the map suggests. For a full description and
discussion of nomenclature, refer to Shaw (1981a).

M. J. WIGGINTON
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85/9. Pohlia bulbifera (Warnst.) Warnst.

Like most bulbiliferous species of Poklia in Britain, it typically grows on open damp non-calcareous sandy and
loamy soils. It occurs on alluvium by streams, on the margins of lakes and reservoirs, on sandy river-banks, on
tracks and roadsides, in ditches and disused quarries, and on cliff-ledges. On open, flat sandy ground, e.g.
reservoir margins, accompanying species may include Blasia pusilla, Nardia scalaris, Archidium alternifolium,
Pokhlia annotina and tuberous species of Bryum. On steep sandy banks it may occur with such species as Dicranella
rufescens, Ditrichum cylindricum, Pohlia camptotrachela and Pseudephemerum nitidum. o—350 m (R. Quoich, near
Braemar). GB 129+8%*, IR 19+1*.

Dioecious; sporophytes very rare. Propagation mainly by caducous bulbils.

Widespread in the Northern Hemisphere, especially in the boreal zone. Azores, Iceland, Europe, Turkey,
Caucasus, N. Asia, Japan, N. America, Greenland.

M. J. WIGGINTON
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85/10. Pohlia annotina (Hedw.) Lindb. (P. proligera sensu A. J. E. Smith, 1978).

A species of open habitats, growing on acidic to mildly basic moist (sometimes periodically wet) sandy, loamy or
gravelly soils in a variety of habitats. These include banks of streams and rivers, reservoir margins, ditch-banks,
tracks, roadsides, disused quarries, gravel-pits, waste ground, woodland rides, and wet shale and sandstone
rock-scars. More unusual habitats include canal towpaths and colliery slag-heaps. Typical associates on sandy
banks and tracks include Jungermannia gracillima, Nardia scalaris, Scapania irrigua, Ditrichum ¢ylindricum, Pohlia
camptotrachela and P. lutescens. o—700 m (near Loch Kander). GB 850+71%, IR 9g+4*.

Dioecious; sporophytes very rare, early summer. Propagation mainly vegetative, by caducous bulbils.

Widespread in N. and C. Europe. Azores, Turkey, Caucasus, N. Asia, Japan, N. America, Greenland.

There has been frequent taxonomic and nomenclatural confusion with P. proligera. In Smith’s (1978) flora, P.
proligera and P. annotina are treated as synonyms. Shaw (1981a) revised the propaguliferous species of Poklia in
N. America and confirmed that both P. annotina and P. proligera occur in Britain. They are mapped separately in
this Atlas. ’

M. J. WIGGINTON
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85/10A. Pohlia proligera (Lindb. ex Breidl.) Lindb. ex H. Arn.

As green patches or groups of stems among other mosses in disturbed or open habitats, apparently, as in western
N. America (Shaw, 1981b), more often on soils of relatively high pH (above 6.0) than related species. Ascends to
800 m (Creag an Duine). GB 17, IR 1.

Dioecious; fruit not known in Britain. Axillary filiform bulbils usually abundant.

In Europe from Scandinavia and N. Russia (Kola Peninsula) south to Italy. N. America, Greenland.

A species that has been much misunderstood. The map is based upon specimens, many of them seen by E. F.
Warburg, A. J. Shaw or both of them, in BBSUK, E and the private herbaria of A. C. Crundwell and J. A. Paton.
Old accounts of the species, such as that in Dixon’s Handbook (1924), are based on forms of P. annotina (q.v. for
further information). Shaw (1981a) showed that it is a good species distinguished from P. annotina by its slender
filiform twisted bulbils with never more than two leaf primordia and by some other less obvious characters.
Warburg had earlier realized that the name proligera applied to this plant and not to any form of P. annotina, buthe
published nothing about it.

A. C. CRUNDWELL
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85/11. Pohlia camptotrachela (Ren. & Card.) Broth.

This species grows preferentially on damp neutral to acidic sandy and loamy soils, though it also occurs on those
that are more peaty. It is found on banks by ponds, streams and rivers, at the edges of lakes and reservoirs, on
paths and tracks, and in damp fields. In such habitats it is often found with P. annotina. Other frequent associates
include Bryum rubens, B. sauteri, Ceratodon purpureus, Dicranella rufescens, Ditrichum cylindricum, Ephemerum
serratum, Pleuridium acuminatum and Pseudephemerum nitidum. Mainly at low altitudes, it presumably ascends
above 300 m although this is not recorded. GB 148+7%, IR 12.

Dioecious; sporophytes unknown in Britain. Vegetative propagation by caducous axillary bulbils.

Europe including the Faeroes and Scandinavia. Western N. America.

Not generally distinguished by British bryologists until the revision by Lewis & Smith (1978). It must
therefore be under-recorded.

M. J. WIGGINTON
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85/12. Pohlia muyldermansii Wilcz. & Dem.

This species grows on moist sandy or gritty soils in rocky places by streams and waterfalls in montane regions,
often in very sheltered locations which are noted for the occurrence of hygrophilous liverworts. It also occurs on
steep sandy river-banks with such species as Diplophyllum albicans, Scapania scandica, Dichodontium pellucidum
and Pohlia annotina. It is of less frequent occurrence in rock crevices, and is rarely found on sandy roadsides and
in lowland fields. Ascends to 8oo m (Ben More). GB 78+2* IR 11.

Dioecious; sporophytes very rare. Propagation by axillary bulbils.

Apparently a European endemic, recorded from Ireland, Britain, Belgium, the Netherlands, Switzerland and
Austria.

Doubtless under-recorded; it was not distinguished by most British bryologists until the notice of its
occurrence by Lewis & Smith (1978). British, Irish and alpine plants show small but consistent differences from
those in the Low Countries , and have been distinguished as var. pseudomuyldermansii Arts, Nordhorn-Richter &
A.J. E. Smith (1987).

M. J. WiGGINTON
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85/13. Pohlia ludwigii (Spreng. ex Schwaegr.) Broth.

It grows on moist or wet, sandy and gritty soils on banks and by streams, on soil overlying rock, on rock-ledges
and in scree. It is particularly characteristic of late snow-bed bryophyte-dominated vegetation, and accompanies
species such as Anthelia juratzkana, Pleurocladula albescens, Oligotrichum hercynicum, Pohlia drummondii and
Polytrichum sexangulare. It is also locally frequent in montane bryophyte springs, in which associated species may
include Anthelia julacea, Scapania uliginosa, Calliergon stramineum, Philonotis fontana and Pohlia wahlenbergii var.
glacialis. Mainly at higher altitudes, ascending to 1340 m (Ben Nevis). GB 44+8%.

Dioecious; sporophytes very rare, summer.

Northern and montane Europe, including Iceland, Faeroes and Svalbard. Turkey, Caucasus, Asia, western
N. America, Greenland.

M. J. WIGGINTON
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85/14. Pohlia lutescens (Limpr.) Lindb. f.

This species is characteristic of friable, neutral to mildly acid clay-loam and sandy-loam soils, particularly in
rather open habitats by paths, ditches and streams, at the entrance of rabbit burrows, and in hedgebanks. A
common associate on the more freely draining acidic soils is Dicranella heteromalla, often accompanied by
Ceratodon purpureus, Isopterygium elegans and Mnium hornum. Sometimes just a few individual stems of P. [utescens
occur in a mat of D. keteromalla. On loamy banks, the species is a member of a characteristic assemblage, which
may include Atrichum undulatum, Bryum rubens, Dicranella schreberana, D. staphylina, Ditrichum cylindricum and
Pseudephemerum nitidum. It has very rarely been recorded growing directly on sandstone rock. Mainly lowland,
ascending to 450 m (Berwyn Mountains). GB 299, IR ;5.

Dioecious; female plants predominate in Britain, male plants are apparently rare, and sporophytes are
unknown in Britain or Ireland. Vegetative propagation by rhizoid tubers. '

C. Europe, north to Ireland, Britain and the Baltic region.

Probably under-recorded. It was recorded from Britain and Ireland by Watson (1968), but identification
presented difficulties until Whitehouse (1973) described the tubers.

M. J. WIGGINTON
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85/15. Pohlia lescuriana (Sull.) Grout

This species prefers moisture-retentive soils, and is therefore most commonly found on clays, though not those
that are strongly basic. It occurs on banks of streams and ditches, at the margins of ponds and reservoirs, on bare
soil in old fields, in ruts, on moist compacted soil by paths, and on open clay soil in woodland rides. Associated
species in these habitats may include Lophocolea bidentata, Pellia endiviifolia, tuberous Bryum spp., Dicranella
schreberana, Ditrichum cylindricum, Eurhynchium swartzii and Pleuridium acuminatum. Mainly lowland, ascending
to 400 m (near Llangollen). GB 70, IR 3.

Dioecious; sporophytes occasional to rare, spring to autumn. Vegetative propagation by rhizoid tubers.

W., C. and N. Europe, Caucasus, N. Asia, Japan, N. America.

Probably under-recorded. Although it was recognized as British by Warburg (1965), identification presented
difficulties until Whitehouse (1973) described the tubers.

M. J. WIGGINTON
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85/16. Pohlia carnea (Schimp.) Lindb. (P. melanodon (Brid.) Shaw)

A plant of moist or wet, usually clay soils which are circum-neutral to basic, sometimes in dense shade. It is
characteristic of steep, shaded clay banks of ditches and streams, particularly in the flood zone or where the bank
is kept wet by seepage, often forming pure stands in such locations. It is also a common constituent of the typical
clay-bank community which includes such species as Lunularia cruciata, Pellia endivitfolia, Barbula tophacea,
Bryum gemmiferum, tuberous Bryum spp., Fissidens bryoides and Pseudephemerum nitidum. This species also grows
on moist ground by paths, in fields, clay-pits, marshes and woodland rides, on sea-cliffs, and at the entrance to
caves and mines. Lowland. GB 1200+g¢7* IR 77+9*.

Dioecious; sporophytes occasional, winter to spring. Rhizoid tubers frequent, but very difficult to find unless
the material is stained by iodine solution (Arts, 1986).

Europe. Macaronesia, N. Africa, Caucasus, Turkey, Asia, Japan, N. America.

M. J. WIGGINTON
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85/17. Pohlia wahlenbergii (Web. & Mohr) Andrews

This species occurs in a wide variety of moist or wet habitats. In the mountains it grows in wet places, usually in or
near oligotrophic bryophyte springs and flushes, with such species as Saxifraga stellaris, Scapania undulata,
Calliergon stramineum, Philonotis fontana, Pohlia ludwigii and Sphagnum spp. Atlower altitudes it frequently grows
on moist sandy or gritty soil on roadsides, tracks and waste ground. It is also a characteristic species of seeping or
dripping rock-scars in ravines; other habitats include flushes and marshes, floors of sand-pits, earthy ditch-
banks, damp woodland rides, and, uncommonly, cultivated fields. o~1200 m (Cairngorm Mountains). GB
rror+i1o1* IR 225+12%.

Dioecious; sporophytes rare, summer.

Europe including Iceland and Svalbard. Algeria, Turkey, Caucasus, Asia, N., C. and S. America, Greenland,
Australasia, Kerguelen Island, Antarctica.

Large montane forms are often distinguished as var. glacialis (Schleich. ex Brid.) Warb., but this taxon has not
been recorded with sufficient consistency to be mapped separately.

M. J. WIGGINTON
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86/1. Epipterygium tozeri (Grev.) Lindb.

A species of warm, sheltered, often humid, disturbed, loamy non-calcareous soil. It is found primarily on stream-
and river-banks, but also on lanesides, in crevices of Cornish ‘hedges’ and on coastal undercliffs. Frequent
associates include Calypogeia arguta, Fossombronia pusilla, Phaeoceros lacvis, Bryum sauteri, Fissidens bryoides, F.
viridulus, Pleuridium acuminatum, Pohlia lutescens and Weissia controversa. Lowland. GB 201+24%, IR 10+3%.
Dioecious; capsules rare, spring to early summer. Rhizoidal tubers have been found in a specimen from Essex
and may be frequent, especially in shaded conditions (Arts & Nordhorn-Richter, 1986). Bulbiform stem-bases
with large attached axillary bulbils probably act as organs of perennation during summer drought.
Mediterranean and Atlantic parts of Europe north to Ireland, Scotland and northern France. Macaronesia,
Morocco, Algeria, Lebanon, Turkey, Caucasus, S.W. Himalaya, Taiwan, S.W. Japan, western N. America.
Its world distribution, which is similar to that of the xerophilous Mediterranean vegetation type, has been
mapped by Arts & Nordhorn-Richter (1986). They suggest that it is a Tertiary relict, from a southern coastal
Laurasian origin. The species fruits much more frequently in S. Europe.
F.J. Rumsey
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87/1. Plagiobryum zieri (Hedw.) Lindb.

Locally frequent as tufts in damp, shaded crevices of N.- or E.-facing basic montane cliffs (limestone, mica-
schist, volcanic tuff, gabbro, basalt, calcareous sandstone), often growing with Anoectangium aestivum, Ctenidium
molluscum, Pohlia cruda and Tortella tortuosa, and on bare soil and fine gravel in gullies on shaded cliffs, growing
with Poa alpina and Saxifraga oppositifolia. More rarely it occurs in crevices of basic rock-walls of ravines and
gullies, often associated with Bryoerythrophyllum ferruginascens, and on bare soil amongst rocks influenced by
base-rich seepage. Mainly above 300 m, ascending to 1205 m on Ben Lawers, rarely descending to sea-level
(Danna). GB 200+ 19*, IR 10+3*.

Dioecious; capsules frequent, May to September.

A subarctic-subalpine plant, occurring in W., C. and N. Europe, including Iceland and Faeroes. N. Africa,

Turkey, Caucasus, N. and C. Asia, N. America, Greenland.
H. J. B. Birks
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87/2. Plagiobryum demissum (Hook.) Lindb.

Occurs as scattered tufts on damp or periodically irrigated outcrops and in shaded crevices of soft calcareous
mica-schist cliffs. It favours, but is not restricted to, N. and E. aspects. Associates include Saxifraga oppositifolia,
Bryoerythrophyllum ferruginascens, Encalypta alpina, Hypnum bambergeri, Mnium spinosum, Myurella julacea and
Pohlia cruda. Restricted to high altitudes, from 760 m (Caenlochan Glen) to 1150 m (Ben Lawers). GB 5+5*.
Dioecious; capsules frequent, summer.
An arctic-alpine species of montane areas in N. and C. Europe, including Iceland. Caucasus, C. Asia, China,
N. America, Greenland.

Possibly commoner in the C. Highlands than the map indicates.
H.]. B. Birks
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88/1a. Anomobryum filiforme (Dicks.) Solms-Laub. var. filiforme (4. julaceum (Gaertn., Meyer & Scherb.)
Schimp.)

Frequent but usually present in small quantity as tufts or scattered stems in moist sand, silt or gravel by lakes and
streams, and in crevices of mildly basic rocks by streams, in gullies and by waterfalls, often growing with
Fungermannia spp. and Dicranella palustris. It also occurs on irrigated mildly basic montane rock-faces associated
with Blindia acuta, in open basic gravel flushes, on damp mine-waste, and on moist sand or gravel in disused
quarries and gravel-pits, growing with Blasia pusilla, Haplomitrium hookeri and Riccardia incurvata. 0~-950 m
(Snowdon). GB 397+33* IR 63+ 10*

Dioecious; capsules rare, ripe from late spring to autumn.

Most of Europe, including Iceland and Faeroes. Macaronesia, W. Africa (Cameroon), C. and E. Africa,
Arabia, Caucasus, C., N. and E. Asia, N. and C. America, Greenland.

H.]J. B. Birks
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88/1b. Anomobryum filiforme (Dicks.) Solms-Laub. var. concinnatum (Spruce) Loeske

A rare taxon of dry earthy, often crumbling ledges of sun-exposed basic mica-schist, metamorphosed limestone,
or basalt cliffs, growing with Barbula icmadophila, Encalypta rhaptocarpa, Schistidium apocarpum, S. strictum and
Tortula subulata. It also occurs in damp crevices of basic slate rocks and on irrigated mildly basic montane rock-
faces, with Eremonotus myriocarpus, Jungermannia spp. and Scapania spp. 380 m (Dugwm Rock) to 1100 m
(Breadalbane). GB 49+6*, IR 8.

Dioecious; capsules unknown.

Subarctic-subalpine, occurring in Iceland, Pyrenees, C. and N. Europe. Macaronesia, Turkey, Caucasus, N.,
C. and E. Asia, N. America, Greenland.

A poorly defined taxon, probably under-recorded because of its similarity to var. filiforme.

H.]J. B. Birks
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89/1. Bryum marratii Wils.

A plant of damp, usually calcareous, sandy or muddy ground by the sea, and of dune-slacks. It is evidently
tolerant of slight salinity, but avoids saltmarshes. B. calophyl/lum and B. warneum are frequent asscciates.
Lowland. GB 8+12%, IR 3+2%*.

Autoecious; fruit occasional, ripe in late summer and autumn.

Scattered here and there on coasts of W. Europe from Normandy to Arctic Norway and on shores all round
the Baltic. It is also found in N. America on the coast of Newfoundland and at inland stations in Alberta and N.
Dakota. '

A distinctive species not likely to be overlooked, though easily confused with B. calophyllum. It has
disappeared, through human activity, from several of its former British sites. The record for the Faeroes is based
on misidentified B. calophyllum (Boesen et al., 1975).

A. C. CRUNDWELL
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A plant of dune-slacks and damp sandy soil near the sea. In its Norfolk locality it grew among Funcus gerardi.
Lowland. GB 1+4*.

Autoecious; capsules ripe in early summer.

Known from around the shores of the Baltic and from Svalbard; reported also from Greenland. Atypical
plants from Switzerland and Austria have also been given this name.

Apparently extinct in at least two, possibly all three of its British localities. It is not nameable without ripe
capsules; one of the diagnostic features is the very large spores. There are sometimes, however, equally large
spores mixed with smaller and abortive ones in abnormal capsules belonging to other species; these can lead to
misidentifications.

89/2. Bryum mamillatum Lindb.

A. C. CRUNDWELL
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89/3. Bryum warneum (Rohl.) Bland. ex Brid.

A plant of dune-slacks and damp sand by dunes, where it sometimes grows among _Juncus maritimus, and, more
rarely, in gravel-pits. It is often associated with other species of Bryum, especially B. algovicum, B. calophyllum, B.
inclinatum, B. intermedium, B. knowltonii and B. marratii. Lowland. GB 16+20*, IR 2*.

Autoecious; capsules mature in late summer and autumn.

Known from the western and Baltic coasts of Europe, from N. France to Arctic Norway; also, much more
rarely, by lakes and rivers in inland localities in C. and E. Europe. Himalaya, Altai Mts, Quebec (Canada).

Not nameable without mature capsules.

A. C. CRUNDWELL
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89/4. Bryum calophyllum R. Br.

A plant of calcareous dune-slacks, occasionally on damp sand in estuaries or in gravel-pits by the sea; often
associated with other species of Bryum, especially B. marratii and B. warneum. Lowland. GB 1o0+11%, IR 1.

Autoecious; capsules frequent, ripe from late summer to early winter.

Circumpolar. Coasts of N. Europe from the Netherlands north to Iceland, Faeroes, Arctic Norway and
Svalbard; also known from Sardinia and Romania. Arctic and N. Siberia, C. Asia, Tibet, N. America,
Greenland.

A distinctive species, though occasionally confused with B. marratii. Like other mosses with similar ecology it
has disappeared from many of its former British sites. In W. and N. Europe it is almost exclusively coastal but in
most of the rest of its range it is more often away from the sea, often growing along rivers or by lakes.

A. C. CRUNDWELL
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89/6. Bryum arcticum (R. Br.) B, S. & G.

Forming reddish tufts on basic soil among rocks on mountains. 700~1000 m. GB 5+2*.
Synoecious; capsules ripe in late summer.
Circumboreal, from the High Arctic south to the Alps, Urals, Tibet and northern U.S.A.

A. C. CRUNDWELL
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89/7. Bryum lawersianum Philib.

Found as dull green patches on damp, bare, micaceous soil at about 1070 m on Ben Lawers. GB 1*.

Synoecious; capsules ripe in summer. No gemmae known.

Endemic.

Seen twice in the year of its discovery, 1899, and again in 1912 and 1924, but not found recently.
Relationships to B. arcticum and B. pallens have been suggested but nearly all who have seen material have thought
it a good species.

A. C. CRUNDWELL
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89/8. Bryum uliginosum (Brid.) B. & S.

A mildly calcicolous species forming greenish patches on damp soil by streams and in dune-slacks. Lowland.
GB 2+47% IR 1+8*.

Autoecious; capsules maturing in late summer and autumn. Gemmae not known.

N. Italy and Yugoslavia north to Iceland and S. Scandinavia. N. Asia east to Japan and the Russian Far East
(Sakhalin and Kamchatka), N. America, Greenland, Chile, Argentina (Tierra del Fuego), S. Georgia, New
Zealand.

It has probably always been rare in Britain, but there are many old records from places where it cannot now be
found. While a few of these may result from misidentifications — it is not nameable without ripe capsules and has
been confused in the past with B. inclinatum, B. intermedium, B. pallens and B. pseudotriquetrum — it has clearly
decreased very greatly in the last hundred years, much more than would be expected from normal human

activities.
A. C. CRUNDWELL
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89/9. Bryum pallens Sw.

In pink, green or brownish patches on damp slightly acid to strongly basic soil on banks of streams and rivers, in
old brick pits, on woodland rides, in flushes and springs, cultivated fields and meadows, chalk grassland and
waste ground; also on wet rocks and on damp walls. o-1180 m (Ben Lawers). GB 1009+135%, IR 154+6%.

Dioecious; fruit rare, especially in the south, ripening in summer. Filamentous gemmae occasionally present
in the leaf axils; gemmae are produced on the protonema in culture (Whitehouse, 1987).

Circumboreal with extensions to the tropics and Southern Hemisphere. From Iceland and Svalbard south to
N. Italy, Yugoslavia and Bulgaria. In Asia south to the Caucasus, Iran, Nepal and Japan; N. America, Greenland.
Also in the mountains of Rwanda, Ecuador and Peru, and in Argentina (Tierra del Fuego).

An easily recognized species, but variable and wide-ranging ecologically. The plant of the southern English
chalk may prove to be taxonomically distinct from northern plants.

A. C. CRUNDWELL
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89/10. Bryum turbinatum (Hedw.) Turn.

As green to pinkish patches on damp basic soil and in dune-slacks. Lowland. GB 16*, IR 1*.

Dioecious; capsules ripe in spring and early summer. No gemmae known.

In Europe from Iceland and Scandinavia southward. Morocco, Algeria, Ethiopia, S. Africa; Asia south to
Kashmir and Sikkim; doubtfully present in N. America, but known from the mountains of Peru and Ecuador and
from Argentina and Chile.

Found only three times since 1930, most recently in 1947; now apparently extinct in Britain and Ireland.

A. C. CRUNDWELL
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89/11. Bryum schleicheri DC. var. latifolium (Schwaegr.) Schimp.

A handsome plant forming yellow-green tufts, sometimes tinged with a copper colour, in upland flushes. Now
known from only one locality (Touch Muir) at about 300 m. GB 1+5*.

Dioecious; capsules not known in Britain. No gemmae reported.

Frequent in flushes and by streamlets at about 1500-2000 m in C. Europe. Its distribution elsewhere is
uncertain because of confusion with B. schleicheri var. schleicheri and B. turbinatum. The taxonomy of these plants
needs further study.

A. C. CRUNDWELL
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89/12. Bryum weigelii Spreng.

As pink or greenish-pink patches in mountain springs and flushes, by snow-patches and streams, and on the
shores of Highland lochs. It avoids lime and its commonest associates are Scapania undulata, Philonotis fontana
and Pohlia wahlenbergii var. glacialis. 230 m (Cairnacay) to 1070 m (Carn Eige). GB 62+21%, IR 1*.
Dioecious; capsules unknown in Britain. No gemmae. '
Circumboreal with a Southern Hemisphere disjunction. In Europe from Iceland, Svalbard and N. Russia
(Kola Peninsula) south to the Pyrenees, Alps and Carpathians. Kerguelen Island.
A. C. CRUNDWELL
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89/13. Bryum cyclophylium (Schwaegr.) B. & S.

As loose, pale green patches on wet soil by streams and lakes. Lowland. GB 5+4*.

Dioecious; capsules not known in the British Isles. Filamentous gemmae sometimes abundant in the leaf axils.

From Scandinavia south to C. Europe. Widespread in Asia east to Japan and Korea; N. America.

It is difficult to be quite sure of the extra-European range of this species because it has been confused in the
literature and in herbaria with the arctic B. cryophilum Mirt. The two species are not like each other but the
illegitimate name B. obtusifolium has been applied to both.

A. C. CRUNDWELL
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89/14. Bryum algovicum Sendtn. ex C. Miill.

As green patches or tufts on basic sand-dunes, less often on sandy soil by roadsides and on basic cliff-ledges; also
on limestone dumps, in old quarries, on walls and old buildings. o—460 m (Skye). GB 192+90*, IR 15+20*.
Usually synoecious; capsules common (the species is not identifiable without them), summer. No gemmae.
Circumboreal and occurring widely in other cool regions of the world. Europe from Svalbard south to
Albania. Asia east to Japan; N. America and Greenland; mountains of Ethiopia, Tanzania and S. America;
Australia, New Zealand, Falkland Islands, S. Georgia, Kerguelen Island.

Nearly all British plants belong to the synoecious var. rutheanum (Warnst.) Crundw. There are dioecious
populations on the sand-dunes of northern Aberdeenshire. The autoecious var. algovicum has not been reported
in Britain or Ireland.

A. C. CRUNDWELL
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89/15. Bryum salinum Hagen ex Limpr.

Forms bright green patches in the upper parts of salt-marshes and on damp sandy ground where there is some
saline influence. It is probably an obligate halophyte restricted to regions where the summer rainfall is sufficient
to prevent excess concentration of salt from building up in the soil. Lowland. GB 6+1*, IR 1.

Synoecious; only identifiable with ripe capsules, maturing in spring and summer. Without gemmae.

Coasts of N. Europe from Denmark and Poland north to Iceland and Spitsbergen. Alaska, Canada,
Greenland.

A species easily overlooked, first collected in England in 1925 but not distinguished in the British Isles until it
was found in Ireland in 1957 (Nyholm & Crundwell, 1958). It is hardly to be distinguished in the field from B.
algovicum, a much commoner maritime species. It is usually present only in small quantity and often on ground
grazed by cattle, who do not improve the quality of the material.

A. C. CRUNDWELL
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89/16. Bryum inclinatum (Brid.) Bland. (B. imbricatum (Schwaegr.) B. & S.)

As green patches or tufts on sandy banks and bare earth by roadsides and in dunes and waste places; also on basic
rocks on mountains and cliffs, in quarries and occasionally on walls and old buildings. A mainly lowland species,
ascending to 650 m (Snowdon). GB 260+84*, IR 17+12*.

Synoecious; capsules common, ripe in summer. Without gemmae.

Present through the frigid and temperate zones of both the Northern and Southern Hemispheres.

A not very interesting-looking species, probably under-recorded because the inner peristome must be
examined to identify it.

A. C. CRUNDWELL
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89/17. Bryum knowltonii Barnes

In green to reddish tufts in calcareous dune-slacks, less frequently in quarries and in moist sandy places inland.
Lowland. GB 13+23*.

Synoecious; capsules common, ripe in late spring. Without gemmae.

Circumpolar. In Europe from Svalbard, Iceland, the Faeroes and Scandinavia south to N. France and

Germany. Siberia, Himalaya, Alaska, Canada, Greenland.
A. C. CRUNDWELL
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89/18. Bryum intermedium (Brid.) Bland.

A calcicolous plant forming green tufts on bare damp soil in sand-dunes and quarries, on roadsides and waste
ground, sometimes also on rock-ledges and walls. Mainly lowland, to 310 m (Kielder Forest). GB 65+80*, IR
10*.

Synoecious; capsules maturing from February through to autumn, within each tuft successively, not
simultaneously. Without gemmae.

In Europe from Scandinavia southwards. Siberia, Canada (Alberta), Greenland.

B. creberrimum and other species have sometimes been mistaken for B. intermedium, leading to erroneous
records in the literature, which consequently gives no consistent picture of its world distribution. The map is
likely to contain some errors, as is the published vice-county distribution in the most recent Census Catalogue
(Corley & Hill, 1981).

A. C. CRUNDWELL
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89/19. Bryum donianum Grev.

Occurs as dark green tufts on light slightly acid to slightly calcareous soil on banks by roadsides and in woodlands
and quarries, occasionally also on stone bridges and derelict walls. It is especially frequent near the coast.
Lowland. GB g5+52%* IR 6+7*.

Dioecious; capsules rare, ripe in spring and summer. No gemmae known.

France, Netherlands and S. Europe. Macaronesia, N. Africa, S.W. Asia. Also known from S. Africa (Cape

Province).
A. C. CRUNDWELL
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89/20. Bryum capillare Hedw.

In green tufts, sometimes tinged with red, on trees, fences, rotting wood, rocks, masonry and soil, especially
where there is a little shelter. As an epiphyte it occurs on most species of tree. On the ground it grows on banks,
tracksides, woodland rides and waste places, both on basic and slightly acid soils; also in turf. o610 m (Ben
More). GB 2051+93%*, IR 325+5*.

Dioecious; capsules frequent, ripening in spring and summer. Rhizoidal tubers frequently present. Gemmae
develop on the protonema in culture (Duckett & Ligrone, 1992).

Found almost throughout the temperate and frigid zones of the Northern and Southern Hemispheres. There
are also records from the tropics, but most of these are probably erroneous, being based on B. torquescens.

Var. rufifolium (Dix.) Podp. is, at its best, a very striking plant of dry limestone rocks, and some authors have
been so impressed by the type specimen that they have wished to give it higher rank; but a continuous range of
intermediates connects it to typical var. capillare.

A. C. CRUNDWELL
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89/21. Bryum elegans Nees ex Brid.

In dense tufts, reddish or green tinged with red, on limestone rocks and in rock crevices, occasionally in thin
limestone turf and on calcareous walls. It reaches 910 m on the Ben Alder group of mountains. GB 24+7*, IR 1.

Dioecious; capsules very rare. Brown tubers occur on the rhizoids but only rarely.

From Iceland and Arctic Scandinavia south to the mountains of C. Europe.

This species was frequently misunderstood by both British and continental authors before the paper of Syed
(1973). Confusion with small forms of B. capillare has led to erroneous records and to treatment of B. elegans as a
variety of B. capillare or even as a synonym of it. It may well have a wider distribution than is at present realized.

A. C. CRUNDWELL
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89/22. Bryum stirtonii Schimp.

As dense or loose tufts on soil, in springs and rock crevices, rarely on rocks. Certainly lime-tolerant, possibly a
calcicole. A mountain plant reaching 1170 m on Ben Lawers and possibly not descending below about 500 m.
GB 4+4*

Dioecious; capsules uncommon; no gemmae reported.

Widely distributed in Scandinavia, also in Latvia and the mountains of Switzerland, Czechoslovakia and
Bulgaria. Siberia, northern N. America (Alaska, Canada, Michigan).

This was not generally accepted as a good species before the publication of Syed’s paper (1973). Several of the
British records are old, but there is no particular reason to suppose that the species is becoming rarer.

A. C. CRUNDWELL
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89/23. Bryum subelegans Kindb. (B. flaccidum auct. non Brid., B. laevifilum Syed)

Forms light green patches on trunks and branches of elder, ash, sycamore, maple and other trees. It occurs more
rarely on stumps, rotten logs, rocks or soil. Lowland. GB 390+1* IR 1.

Dioecious; fruit not known in Britain. Filamentous gemmae occur in the leaf axils, globular tubers on the
rhizoids. Protonema-gemmae, resembling the axillary gemmae, are produced in culture on agar (Whitehouse,
1987).

From C. Scandinavia south to Spain and C. Europe. Turkey, N. America.

Not published as a British taxon until the revision of the Bryum capillare group by Syed (1973). Outside the
British Isles, it is often not distinguished from B. capillare. The distribution indicated here is thus likely to be very
incomplete. However, there are few records from well-recorded western areas such as Cornwall and N. Wales,
suggesting that the species has a somewhat easterly distribution like that of Aulacomnium androgynum.

A. C. CRUNDWELL

102



BRYACEAE: BRYUM

el
i
b

T T T

fole)

1

|
-
M.

89/24. Bryum torquescens Bruch ex De Not.

In green tufts sometimes tinged with red. It occurs on basic soil in grassland, on banks, at roadsides and on dunes,
less commonly on rocks and walls, never on trees. Lowland. GB 2g9+22%*, IR 2*.

Synoecious, rarely autoecious or dioecious; capsules frequent, ripening in spring. Large red tubers usually
present on the rhizoids.

Common in S. Europe and rare in the north, though known from Gotland in Sweden. Known from every
continent but tending to be in the warmer regions.

Itis often confused with B. capillare and the details of its world distribution are thus imperfectly known. It was
generally overlooked in Britain and Ireland until Syed (1973) published his revision; it must be under-recorded
for the map.

A. C. CRUNDWELL
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89/25. Bryum canariense Brid.

Dark green or reddish-green tufts on soil in crevices in dry limestone rocks, rarely on sand-dunes. Lowland.
GB 20+10*.

Autoecious or occasionally synoecious; capsules occasional, ripe in spring. Red rhizoidal tubers usually
present.

Common around the coasts of the Mediterranean and up the west side of Europe to Belgium. Macaronesia,
W. and S. Africa, Pacific coasts of N. and S. America.

The world distribution given here is based on the generally accepted assumption that the autoecious and
synoecious plant (B. provinciale Philib.) is synonymous with the dioecious non-British B. canariense. The latteris a
smaller plant in which tubers are absent or rare and with some other reported vegetative differences (Pierrot,
1983). The status of B. provinciale must be re-examined.

A. C. CRUNDWELL
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89/26. Bryum creberrimum Tayl.

In dense green tufts, reddish brown below, on soil on roadside banks and in waste places, occasionally on dunes
and in crevices in rocks and walls. Lowland. GB 14+25%, IR 1.

Synoecious; capsules common, ripe in summer. Without gemmae.

Generally distributed in Europe from Svalbard southwards, and apparently a common weed in N. America.
Asiatic and Australasian records are in need of confirmation.

Synoecious specimens of B. pallescens have sometimes been called B. creberrimum and there have consequently
been some erroneous records. British and Irish herbarium specimens of these species were revised by Smith
(1973, 1974a). The mapped distributions of both species are based on Smith’s revision and on records made
subsequent to his paper; they should not contain many errors.

A. C. CRUNDWELL
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89/27. Bryum pallescens Schleich. ex Schwaegr.

In dense tufts, green above and reddish brown below, on soil in dunes and quarries, in crevices in rocks and
walls, and on concrete and mine-waste. It is tolerant of heavy-metal contamination. o—1205 m (Ben Lawers).
GB 54+43% IR 4+3*

Synoecious or autoecious; capsules ripe in summer. Without gemmae.

Europe from Svalbard southward. W., C. and E. Asia, N. America, Greenland. C. and S. America, Falkland
Islands, New Zealand.

A. C. CRUNDWELL
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89/28. Bryum pseudotriquetrum (Hedw.) Schwaegr.

As green to reddish tufts and patches on wet soil in marshes, fens and flushes, in dune-slacks, by streams and
pools, and on dripping rocks. It avoids extremely acid substrates, demands at least a little mineral content and
tolerates lime. o—1170 m (Ben Lawers). GB 1333+123%, IR 231+6*.

Dioecious or synoecious; fruit occasional, ripening in summer and autumn. Axillary filamentous gemmae are
reported occasionally by European and American authors and have been found several times in Cambridgeshire
(Whitehouse, 1983); similar gemmae are produced on the protonema in culture (Whitehouse, 1987).

Occurs almost throughout the temperate and frigid zones of both the Northern and Southern Hemispheres.

The species comprises var. pseudotriqguetrum, which is dioecious, and var. bimum (Brid.) Lilj., which is
synoecious and apparently has twice as many chromosomes. There seems to be little consistent difference in
their frequency, in the frequency of sporophytes or in their ecology. Most plants are sterile and are thus not
determinable to variety; in Skye (Birks & Birks, 1974) and North Wales (Hill, 1988), a large majority of fertile
plants are dioecious.

A. C. CRUNDWELL
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89/29. Bryum neodamense Itzigs. ex C. Mill.

As green or reddish-green, loose tufts or patches in calcareous fens, on wet limestone and in dune-slacks.
Lowland. GB 3+5% IR 10+2*.
Dioecious; fruit very rare, summer. Without gemmae.
From Iceland and N. Scandinavia south to the Pyrenees and mountains of C. Europe. Siberia, Altai, Alaska,
Canada, Greenland.
A very distinctive species.
A. C. CRUNDWELL
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89/30a. Bryum caespiticiuin Hedw. var. caespiticium

A weedy species that grows ir green or yellow-green tufts or patches on basic or neutral soil in dune-slacks, on
waste ground, roadside banks and quarries, and on old walls and rocks. Lowland. GB 743+91%, IR g+4*.

Dioecious; capsules common, ripe in summer. Mostly without gemmae but occasional gatherings have rather
sparse inconspicuous chocolate-brown rhizoidal tubers.

An almost cosmopolitan species known from the frigid and temperate zones of both Hemispheres and from
tropical mountain areas in Africa and America.

The above remarks apply o typical B. caespiticium, but there is another plant, probably specifically distinct,
with small red tubers on the rhizoids. It remains distinct in culture. It was first found by Elsa Nyholm on waste
ground in Stockholm and has since been found in chalk grassland in Suffolk, on a shady bank by a disused
chalkpit in Cambridgeshire and in a stubblefield in Brittany. It is perhaps more strongly calcicolous than the
typical plant.

A. C. CRUNDWELL
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89/30b. Bryum caespiticium Hedw. var. imbricatum B. & S.

As pale green patches on calcareous rock-ledges and in thin calcareous turf in sunny places. Lowland. GB
8+10*.

Dioecious; fruit unknown in Britain. No gemmae reported.

Locally frequent on limestone in Provence (France) and probably widespread and frequent in S. Europe.
Records from N. Africa and S.W. Asia need confirmation.

As pointed out by Hill (1988) this taxon is certainly worthy of specific rank, has little resemblance to var.
caespiticium and is more likely to be confused, especially in the field, with B. elegans. Its name at the species level
may be B. kunzei Hornsch., but this should not be used without study of the type, as many specimens so named
are something else.

A. C. CRUNDWELL
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89/31. Bryum alpinum Huds. ex With.

In purple, red or, more rarely, green or variegated shining tufts on wet rocks and on bare acid or slightly basic soil
by paths, on roadside banks, on lake shores and on peaty moorland. Found mainly at low elevations, ascending to
920 m (Coire an t-Sneachda). GB 533+63*, IR 82+14*.

Dioecious; fruit rare, summer. Red rhizoidal gemmae usually present in the tomentum; green protonema-
gemmae are produced in culture (Whitehouse, 1987).

Europe north to C. Norway and S. Sweden, with a few scattered records to 70°N on the Norwegian coast.
Macaronesia, N. Africa, Asia Minor, C. Asia, Himalaya, N. America; also in Uganda, S. Africa, Madagascar, the
mountains of Mexico and Peru, and in Argentina.

A badly-named plant, for though much commoner in the more mountainous parts of Ireland and Britain, it is
most abundant at low altitudes. Green forms of B. alpinum have sometimes been given the name var. viride Husn.
Most British specimens so called seem to be mere environmental modifications, mainly shade forms. In S.
Europe one can find vigorous plants exposed to full sunlight and yet without red pigmentation. These may be
worth recognition as a variety and this may be present in the British Isles.

A. C. CRUNDWELL
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89/32. Bryum gemmiparum De Not.

In dense tufts, yellowish green above and reddish below, in rock crevices in the beds of streams and rivers.
Lowland. GB 4+3*.

Dioecious; fruit unknown in Britain. Vegetative reproduction by bulbils, conspicuous in the axils of the upper
leaves, and also by pinkish rhizoidal gemmae.

S. Europe. N. Africa, Cyprus, Turkey. Reported also from Belgium, Holland and S. Germany but these
records need confirmation as do those from N. America.

Easily recognized when typical but there are problems. Plants without bulbils should not be given this name,
nor plants with the bulbils atypical in form. Some specimens without bulbils have plentiful rhizoidal gemmae;
these are not always present in bulbiliferous plants. The relationship of B. gemmiparum to the N. African B.
tophaceum Dur. & Mont. needs elucidation.

A. C. CRUNDWELL
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89/33. Bryum muehlenbeckii B., S. & G.

As dark greenish-red tufts on rocks in and by water in mountainous regions. Ascends te §oo m (Coire Cheap).
GBg+35*.
Diaecious; fruit unknown in Britain. Orange-red rhizoidal gemmae occur in the tomentum.
In Europe from N. Scandinavia south to C. Europe and the mountains of Spain and Cersica. Caucasus, N.
America; also in S. Africa, Australia and Chile.
A. C. CRUNDWELL
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89/34. Bryum riparium Hagen

Occurs in a range of intermittently wet non-calcareous habitats, including crevices in rocks in stream-beds and
beside streams where kept moist by seepage from sphagnum, on bare peat, on the sides of ditches, and in arable
fields within the flood zone of streams. It appears to be a poor competitor with other plants, but takes advantage of
any open acid habitat to which the rhizoidal tubers happen to be washed. From near sea-level (Lough Currane)
to 760 m (Y Garn). GB 52+4*, IR 8+1*,

Only female plants known. Rhizoidal tubers abundant.

Known in Europe outside Britain and Ireland only from western Norway. There is a single unsexed record
from eastern N. America (N. Carolina). Other species with flattened angular rhizoidal tubers occur in the
Himalaya and Malaysia.

Although collected in Ireland in 1885, B. riparium was not generally recognized as distinct from B. mildeanum
until revised by Whitehouse (1963). Like other tuberous moss species that were not distinguished till after the
start of the Mapping Scheme, it must be somewhat under-recorded.

H. L. K. WHITEHOUSE
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89/35. Bryum mildeanum Jur.

Found on rocks or sand by streams, and also away from rivers in limestone rock crevices, on earth-covered
limestone, and on soil below basalt cliffs. Many of the habitats, perhaps all, appear to be on base-rich substrates.
A montane species ranging from 70 m (bank of R. Wye, Whitney) to 850 m (Mickledore). GB 16+ 16*.

Dioecious; most British plants are female, males being known only from Ben Lawers and Crickhowell.
Sporophytes are unknown in Britain and the plant has no obvious means of vegetative propagation.

Widespread in Europe in montane areas, with sporophytes occurring in C. Europe and Scandinavia. N.
Africa, S.W. and S.E. Asia.

Many older records were erroneous. The map is based largely on specimens checked by Whitehouse (1963)
after it was realized that B. mildeanum and B. riparium are distinct species.

H. L. K. WiII'TEHOUSE
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It occurs in dense patches or small tufts among other bryophytes on damp basic montane rocks, usually schistose,
and on basic schistose soil. It has been recorded on rocks in the bed of a stream, on rocks in flushed ground, on
cliffs and rock scars, and in gullies. Recorded associates have included Anomobryum filiforme, Bryum riparium,
Dichodontium pellucidum, Diphyscium foliosum and Racomitrium ellipticum. 30 m (S5t Kilda) to 850 m (Glen Coe).
GB 15+1*

Gametangia and sporophytes unknown. Axillary propaguliferous shoots sometimes present. In cultivation it
produces tubers, but these have not been found in wild material (Whitehouse, 1992).

Possibly endemic to Scotland. According to Duell (1992) it has also been reported from Switzerland.

B. dixonii has been discovered in several new localities in recent years and it probably occurs in other sites in
the Scottish mountains.
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89/36. Bryum dixonii Card. ex Nicholson

M. J. WiGGINTON
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89/37. Bryum bicolor Dicks. (B. barnesii Wood)

A colonist in a wide variety of habitats. It occurs on compacted soil by paths and on roadsides, on tarmac, and on
waste ground, often with B. argenteum. It grows in gardens, in fields, on walls, in quarries, on stonework, on cliffs,
on periodically wet rocks by watercourses, on soil-banks by rivers and streams, on dunes, and on soil over
limestone pavement. 0o—490 m (Glen Coe). GB 1569+87%, IR 206+5*.

Dioecious; sporophytes occasional to frequent, maturing mainly in autumn and winter. Propagation is usually
by caducous axillary bulbils, and, to a lesser extent, by tubers. Gemmae and lipid-packed bulbils develop on the
protonema in culture (Duckett & Ligrone, 1992).

C. and N. Europe from Germany and Switzerland north to Norway and Iceland. Tunisia. Very widespread in
other parts of the world but available data refer to the Bryum bicolor aggregate.

The map shows all records signified as Bryum bicolor on mapping cards but should contain very few errors,
because other segregates recognized by Smith & Whitehouse (1978) are much less common. Several European
authors (e.g. Wilczek & Demaret, 1976) treat B. barnesii as a distinct species.

M. J. WIGGINTON
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89/38. Bryum gemmiferum Wilcz. & Dem.

This species prefers a sandy, loamy, gravelly or rubbly substratum, but also grows on clayey or, rarely, chalky soil.
Itis found on banks, by ponds and ditches, in gravel workings and sand-pits, on waste ground, on cliffs by the sea,
and on reservoir mud. Less frequent habitats include woodland rides, dune-slacks, chalkpits, railway ballast,
cultivated ground and greenhouses. It is characteristic of eroding banks by rivers, where associates may include
Bryum bicolor, Ditrichum cylindricum, Pleuridium acuminatum, Pohlia annotina and Pseudephemerum nitidum. In
ruderal habitats recorded associates have included Barbula convoluta, Bryum argenteum, Ceratodon purpureus and
Funaria hygrometrica. Mainly lowland, to 350 m (Llyn Brenig). GB 202, IR 6.

Dioecious; sporophytes occasional, ripening in spring or summer. Propagation mostly by axillary bulbils;
tubers are sometimes produced in culture but are rarely if ever found in the wild (Smith & Whitehouse, 1978).

Western Europe east to Germany and the Netherlands. Canary Islands.

It was collected at Cassington near Oxford in 1948 but was not generally recognized as distinct until about
1965. Smith & Whitehouse (1978) published the notice of its occurrence in Britain and Ireland. It is still under-
recorded.

M. J. WIGGINTON
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89/39. Bryum gemmilucens Wilcz. & Dem.

It has been found in arable and stubble fields, and in a non-calcareous loamy woodland ride. In an arable field on
Oxford Clay in Cambridgeshire, it had a rich list of associates, including Riccia spp., Acaulon muticum, Barbula
unguiculata, Dicranella staphylina, D. varia, Ephemerum serratum var. minutissimum, Phascum cuspidatum and Pottia
truncata. These indicate a slightly acid soil. At another site, on a woodland ride, Phascum cuspidatum was also
noted as an associate. Lowland. GB 1o+1*.

Dioecious; gametangia not known in Britain, sporophytes unknown. Propagation by axillary bulbils.

Spain, France, Belgium, Hungary. Turkey, western N. America (California).

Although clearly rare in Britain it was not generally recognized as a distinct species until the notice of its
occurrence by Smith & Whitehouse (1978). It is doubtless under-recorded both in Britain and in the rest of the

world.
M. J. WIGGINTON
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89/40. Bryum dunense A. J. E. Smith & Whitehouse

A species mainly of open, sandy or gravelly ground in coastal regions, sometimes where distinctly brackish, but
also occurring on a wider range of soils including those that are strongly calcareous, and, more rarely, inland. It
occurs on foreshores and dunes, on sandy cliffs and on waste ground, with associates such as Barbula unguiculata,
Bryum algovicum, B. bicolor, Ceratodon purpureus and Pottia heimii; and on damp sandy clay with Barbula tophacea,
Pohlia annotina and P. carnea. Other habitats include moorland near the coast, wet ground by an old railway,
walls, a calcareous quarry floor, and a spoil-heap in a brickworks. Lowland. GB ¢8+1*,IR 3.

Dioecious; sporophytes occasional. Propagation commonly by deciduous axillary bulbils; tubers are produced
in culture but are rarely if ever seen in wild plants (Smith & Whitehouse, 1978).

Spain, Italy and Greece north to Ireland and Sweden. Turkey.

First described by Smith & Whitehouse (1978), itis still somewhat under-recorded. Its European distribution

is poorly known.
M. J. WIGGINTON
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89/41. Bryum argenteum Hedw.

A pollution-tolerant ruderal, found in a wide range of habitats, particularly those that are rich in nitrogen. It
grows on dry or moist sandy, silty or, less commonly, clay soils, often where trampled, by paths, on roadsides,
between paving-stones, on waste ground and on railway ballast, where associated species may include Barbula
Spp., Bryum bicolor, B. caespiticium, B. rubens and Ceratodon purpureus. It occurs on stone walls, mortar of buildings,
roofs and concrete slabs with such species as Grimmia pulvinata and Tortula muralis, and on asphalt roads and
cultivated ground. It is not uncommon in natural habitats, including steep eroding banks by rivers and streams,
shaly rock-scars, sand-dunes and cliff-slopes. It is drought-tolerant but grows luxuriantly on periodically wet
rocks by rivers. o—490 m (Ben Lawers). GB 1761+80%, IR 207+ 12%.

Dioecious; sporophytes occasional, mainly autumn to spring. It sometimes produces axillary bulbils.

Cosmopolitan; one of the most widely distributed species, occurring in all continents, including Antarctica,
and extending even to remote oceanic islands.

Var. lanatum (P. Beauv.) Hampe is of doubtful taxonomic value (Longton, 1981) and is not mapped separately.

M. J. WIGGINTON
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89/42. Bryum radiculosum Brid.

Occurs on limestone rocks, hard calcareous earth and the mortar of old walls. Lowland. GB 457+47%, IR
15+15%

Dioecious; both sexes are widespread and sporophytes are frequent. Rhizoidal tubers are abundant and
evidently provide a means of survival and vegetative propagation. Protonema-gemmae are produced in culture
(Whitehouse, 1987). ’

S. Eurepe north to Scotland, Denmark and Czechoslovakia. Outside Europe it is recorded from the Canary
Islands, Madeira, N. Africa, Palestine, Turkey, the Caucasus, S.E. Asia and Japan, and it is reported from
Bermuda.

Although known in Britain since the nineteenth century under the name Bryum murale Wils., it was not
recognized as a common plant until Whitehouse discovered that it produces tubers (Crundwell & Nyholm,
1964a). [t is still under-recorded in many areas.

H. L. K. WHITEHOUSE
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89/43. Bryum ruderale Crundw. & Nyh.

Occurs on trampled ground such as field entrances, roadsides and paths. It is not usually found in regularly
disturbed ground such as arable fields. o~310 m (near Colwyn Bay). GB 498+2%, IR 27.

Dioecious; male plants are widespread, females apparently less common. Sporophytes are very rare and have
not been found in Britain or Ireland. Rhizoidal tubers frequent. Protonema-gemmae are produced in culture
(Whitehouse, 1987).

Widespread in Europe but extending less far north and more frequent in the south than related species except
B. radiculosum. Canaries, Egypt, Azerbaijan, N. America (Missouri, Texas, Ontario).

B. ruderale was rather seldom collected in Britain and Ireland before the revision of the Bryum erythrocarpum

complex by Crundwell & Nyholm (1964a).
H. L. K. WHITEHOUSE
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89/44. Bryum violaceum Crundw. & Nyh.
Occurs on calcareous to slightly acid, disturbed soil in temporarily open habitats such as arable fields, earth-
banks, roadsides and waste ground. It is evidently an early colonist after disturbance. Lowland. GB 242+1%,
IR 7+ 1%,
Dioecious; male plants are rare and sporophytes not known in Britain or Ireland. Rhizoidal tubers abundant.
Widely distributed in Europe. Canary Islands (Tenerife), Kashmir, Canada, U.S.A., Argentina (Patagonia).
An inconspicuous plant, hardly ever collected in Britain and Ireland before 1960, when interest in the Bryum
erythrocarpum complex began to increase (Crundwell & Nyholm, 1964a). It is doubtless still often overlooked.

H. L. K. WHITEHOUSE
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89/45. Bryum klinggraeffii Schimp.

Occurs on slightly acid to highly basic disturbed soil such as in arable fields. It is particularly frequent on bare
ground beside pools and has often been detected in specimens of Physcomitrella patens. o—350 m (beside Llyn
Brenig). GB 395+1%, IR 23.

Dioecious; both sexes are widespread in Britain, but sporophytes have not been found in Britain or Ireland.
They were produced, however, in a mixed culture on sterilized soil of plants grown from single tubers from
material collected at Comberton, Cambridgeshire (female) and Crewe, Cheshire (male). Rhizoidal tubers
abundant. Protonema-gemmae are produced in culture (Whitehouse, 1987).

Widespread in Europe. China, Japan, Canada, U.S.A., Argentina (Patagonia).

First reported from Britain by Crundwell (1962), but English specimens dating back to the nineteenth century

have been detected in herbaria.
H. L. K. WHITEHOUSE
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89/46. Bryum sauteri Br. Eur.

A plant of disturbed non-calcareous ground such as roadsides, banks, molehills and arable fields. Lowland.
GB 192, IR 13.

Apparently dioecious in Britain and Ireland, with male plants and sporophytes not recorded. Synoecious or
autoecious in C. Europe, where it is a montane plant. Rhizoidal tubers abundant. Protonema-gemmae are
produced in culture (Whitehouse, 1987).

Outside Britain and Ireland the non-fruiting plant is recorded from western France, Canary Islands
(Tenerife) and New Zealand. The fruiting plant is known from C. Europe, Norway and the Caucasus.

Reported as new for Britain by Crundwell (1962). An inconspicuous plant, it was very rarely collected in
Britain before 1960 and is still under-recorded.

H. L. K. WHITEHOUSE
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89/47. Bryum tenuisetum Limpr.

Occurs on acid sandy or peaty soils, often on heathland or at the margin of upland reservoirs, very rarely in acid
arable fields. 0-350 m (beside Llyn Brenig). GB 56+5* IR 1.

Dioecious or occasionally synoecious; both sexes and sporophytes occur in Britain. Rhizoidal tubers
abundant. Gemmae develop on the protonema in culture (Duckett & Ligrone, 1992).

Widespread in C. and N. Europe. N. America.

It was rarely collected before being distinguished, new for Britain, in the revision of the Bryum erythrocarpum
complex by Crundwell & Nyholm (1964a). '

H. L. K. WHITEHOUSE

127



BRYACEAE: BRYUM

89/48. Bryum microerythrocarpum C. Miill. & Kindb. (B. subapiculatum Hampe)

Occurs on heathland and other sandy or peaty non-calcareous bare ground such as on molehills, the sides of
paths and in arable fields. It is absent from large areas of moorland and generally avoids peaty soils unless they are
subject to major disturbance such as forestry operations, ploughing, fire or turf-stripping. o310 m (Foel
Gasyth). GB 438+4*, IR 13.

Dioecious; sporophytes frequent. Rhizoidal tubers abundant.

Widespread in C. and N. Europe. N. America, New Zealand.

A member of the Bryum erythrocarpum group, not clearly distinguished from B. rubens in Britain and Ireland

until the revision by Crundwell & Nyholm (1964a).
H. L. K. WHITEHOUSE
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89/49. Bryum bornholmense Winkelm. & Ruthe

Occurs on sandy or peaty soil where relatively undisturbed. It tolerates shade, so is sometimes found under trees.
There are no records from arable fields. 0—400 m (near source of R. Teme). GB 158+3* IR 11.

Dioecious; sporophytes uncommon. Rhizoidal tubers abundant.

Widely distributed in Europe. One record from N. America (Texas).

This species was distinguished at a relatively late stage during studies of the Bryum erythrocarpum group by
Crundwell & Nyholm (1964a). It lacks the experimental backing that other members of the complex received
through being grown in pure cultures on agar. Records mapped here are probably based on more than one taxon.

H. L. K. WHITEHOUSE
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89/50. Bryum rubens Mitt.

Occurs on slightly acid to highly basic disturbed ground such as arable fields, molehills, bare patches at
roadsides, in woodland rides, and in turf. It is usually found in eutrophic sites and can be very abundant in
stubblefields where nutrient levels are high. 0—450 m (Snowdon). GB 1071+ 4%, IR 44.

Dioecious; both sexes are widespread in Britain and Ireland and sporophytes are occasional. Rhizoidal tubers
abundant.

Widespread in Europe. Azerbaijan, India, Japan, N. America (rare, presumably introduced), New Zealand
(presumably introduced).

Although described on the basis of English material by Mitten in 1856, it was not distinguished clearly from B.
microerythrocarpum until the revision of the Bryum erythrocarpum complex by Crundwell & Nyholm (1964a).

H. L. K. WHITEHOUSE
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90/1. Rhodobryum roseum (Hedw.) Limpr.

This large, handsome moss is a calcicole of well-drained, sheltered ground in light shade. It is found most
frequently in the shelter of higher plants on ant-hills in chalk and limestone grassland, especially where there is a
thin layer of drift, and on calcareous dunes; less often it occurs in open woodland on light soils. In eastern
England it is noted mainly from sandy ground, and can be locally plentiful in calcareous turfin Breckland. In the
north and west it occurs also on lightly wooded banks, in gullies, on rock-ledges, and among stones on grassy
hillsides. 0-550 m (The Storr). GB 184+ 102%*, IR 14+ 17*.

Dioecious; capsules rare, ripe in winter. Colonies spread clonally by underground stolons.

Widespread in boreal, cool-temperate and montane parts of the Northern Hemisphere but apparently absent
from eastern N. America. Most of Europe north to Iceland and N. Scandinavia.

The closely related R. ontariense (Kindb.) Kindb., which might possibly occur in Britain, is more strongly
calcicolous and has a more southern distribution in Europe (Orbidn & Pécs, 1976).

M. O.Hn.r.
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91/1. Mnium hornum Hedw.

As dark green or yellow-green tufts or patches, sometimes tinged with red in exposed situations, on soil in woods,
on shady banks, on boles and roots of trees, on stumps and on rotting logs; also on rocks and in rock crevices.
Calcifuge. It is mainly a lowland plant but is also quite frequent on mountains, ascending to 970 m on Ben
Lawers. GB 2112+77%, IR 283+5*.

Dioecious; capsules common, ripe in early summer.

In Europe from Iceland and Scandinavia, where it is uncommon in the north, southwards. Algeria, Turkey,

the Far East (Sakhalin, Japan), eastern N. America.
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91/2. Minium thomsonii Schimp.

In dense, pale green tufts or patches, reddish below, on basic rock-ledges and in crevices in basic rocks. A
mountain plant reaching goo m (Bidean nam Bian), but descending to 60 m on Skye. GB 54+ 11* IR 5+ 1*.

Dioecious; capsules very rare, ripe in summer.

From Svalbard south to the mountains of C. Europe and Morocco. Iran, Caucasus, Urals, Arctic Siberia and
C. Asia to Japan; N. America, Greenland.

M. thomsonii, M. ambiguum and M. marginatum are closely related species with similar ecology but different,
though overlapping, altitudinal ranges. M. marginatum is found mainly at the lower levels, M. ambiguum at the
highest, M. thomsonii at intermediate ones.

A. C. CRUNDWELL
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91/3. Mnium ambiguum H. Mill.

As green tufts, often tinged with red, in rock crevices and on ledges of damp mountain rocks. Calcicolous.
Known only from a few localities at about goo m; on Ben Lawers it occurs in the altitudinal range 8oo-1205 m.
GBs.

Dioecious; capsules very rare, summer.

From Iceland and northern Scandinavia south to the Pyrenees and the mountains of C. Europe. Himalaya east
and north to China and Japan, N. America.

In N. America it is widespread, extending south to warmer localities than in the rest of its range and occurring
sometimes on rotten wood and humus-rich woodland soils.
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91/4. Mnium marginatum (With.) P. Beauv.

In green tufts, usually tinged with red, on sheltered damp (but not wet) soil and on rocks and in rock crevices in
lightly shaded, sheltered situations. Calcicolous. A species of mainly lowland habitats, but recorded at 1170 m on
Ben Lawers. GB 166+60%, IR 7+6*.

Usually synoecious, rarely dioecious; capsules frequent, ripe in early summer.

In Europe from Iceland and northern Scandinavia southwards. Siberia, Himalaya, China, Hawaii,
N. America, Mexico and Guatemala.

Dioecious plants (var. dioicumn (H. Miill.) Crundw.) are very rare and do not appear to differ from the
synoecious var. marginalum in any morphological character except the inflorescence, nor in ecology or
geographical distribution. A chromosome count would be interesting.
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91/5. Mnium spinosum (Voit.) Schwaegr.

As dull green tufts or patches in turf among rocks, in rock crevices and on rock-ledges. Calcicolous. Mainly at
higher altitudes, ascending to 1100 m (Ben Lawers). GB g+2*.
Dioecious; fruit very rare, late summer.
In Europe from Svalbard and northern Scandinavia south to the Pyrenees and the mountains of C. Europe.
Turkey, Caucasus, Iran, Himalaya, Siberia, E. Asia, western N. America.
A. C. CRUNDWELL
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91/6. Mnium stellare Hedw.

A calcicole of well-drained substrata in shady situations, growing in dense bright or bluish-green tufts on
sheltered woodland banks, in turf, on old walls and rocks, in rock crevices and on rock-ledges. Most frequent at
low altitudes but reaching 490 m in Skye. GB 462+66*, IR 16+3*.
Dioecious; capsules very rare, ripe in spring.
From Iceland and northern Scandinavia southward. Morocco, Algeria, Turkey, Caucasus, Iran, Himalaya,
E. Asia, eastern N. America.
A. C. CRUNDWELL
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92/1. Cinclidium stygium Sw.

In densely tomentose, green or reddish tufts or patches in calcareous fens and marshes and in basic springs and
flushes. It ascends to g70 m on Ben Lawers. GB 41+7* IR 3.
Synoecious; capsules uncommon, ripe in summer.

From northern Scandinavia south to the Alps. Siberia, N. America south to Michigan, Greenland,
southernmost S. America.
A boreal and Low-Arctic species that was more widespread in Late Glacial times than now. The East Anglian
records may be regarded as relict.
A. C. CRUNDWELL
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93/1. Rhizomnium punctatum (Hedw.) Kop.

As loose tufts, dark green above, deep brown below, on soil in fens and marshes and damp woodland, and on
rotting logs; also in springs and mountain flushes, beneath dripping rocks and on wet rock-faces. Frequent also
as a persistent chocolate-brown protonema, sometimes with a very few depauperate leafy shoots, on stones,
damp rocks and walls in deep shade. Found in slightly acidic to strongly basic habitats. Equally frequent in
lowland habitats as on the mountains, reaching 1165 m on Ben Lawers. GB 1713 +83%, IR 193+4*.

Dioecious; capsules frequent, ripening in spring.

Almost throughout Europe, but rare in the extreme north and the extreme south. Macaronesia, N. Africa,
Turkey, Iran, Siberia (Baikal). In N. America represented by ssp. chlorophyllosum (Kindb.) Kop.
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93/2. Rhizomnium magnifolium (Horik.) Kop.

As dull green patches on wet ground. In high mountain habitats a calcifuge of areas of late snow-lie, of sheltered
gullies and of stony ground below dripping rocks. In flushes, sometimes at lower altitudes, tolerant of mildly basic
conditions. 420 m (Allt Mhainisteir) to 1020 m (Feith Buidhe). GB 19+1*.

Dioecious; capsules known in Britain.

A boreal species known from Fennoscandia, the adjacent regions of Russia, the Pyrenees and the mountains
of C. Europe. Siberia, Himalaya, E. Asia, N. America from Alaska to New Mexico in the west and from Labrador
to Michigan in the east, Greenland.

Not reported as a British species until after the beginning of the BBS Mapping Scheme (Crundwell, 1978)
and probably under-recorded owing to past confusion with R. punctatum. A fine account of its ecology and
distribution in Britain was published by Long (1982a). Its foreign distribution suggests that it may be found in
some more southern and less montane habitats than those from which it is at present known.
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03/3. Rhizomnium pseudopunctatum (B. & S.) Kop.

In dark green patches in fens, marshes and basic flushes, often associated with Drepanocladus revolvens and
Scorpidium scorpioides. It reaches g70 m on Ben Lawers. GB 187+43* IR r1+11%.

Synoecious; capsules frequent, ripening in winter.

From northern Scandinavia and neighbouring regions of Russia to the lowlands of C. Europe and the S.
European mountains. Siberia, N. America from Alaska and Labrador south to Colorado and Michigan,
Greenland.

Easily confused with other species of Rhizomnium, but the map probably contains very few errors.
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94/1. Plagiomnium cuspidatum (Hedw.) Kop.

As dark green tufts or patches on stumps and boles of trees, on shaded rocks and walls, and in damp basic turf.
A mainly lowland species, reaching 650 m near Blair Atholl (Meall Breac). GB 289+73*, IR 14+11%*.

Synoecious; capsules frequent, ripe in spring.

From the Pyrenees to northern Scandinavia. N. Africa, Uganda, Himalaya, Siberia, E. Asia, N. America,
Mexico, Cuba, Greenland.

A declining species, now uncommon in most of its British range though remaining frequent on the Magnesian
limestone of N. England. Destruction of habitats can only partially explain the decline. It was probably never as
common in the British Isles as in continental Europe or in N. America.

A. C. CRUNDWELL

142



MNIACEAE: PLAGIOMNIUM

L B e e e
o
[S4

”””.x
pZ
B,

0 Km 100
0 Miles 100

%

94/2. Plagiomnium affine (Bland.) Kop.

In loose green patches on damp basic or slightly acid ground in woods, on shady tracksides, on logs, in turf and
sometimes on earth-covered rocks. Lowland. GB 572+63*, IR 10+1*.

Dioecious; fruit very rare, ripe in spring.

From Madeira and the mountains of southern Europe north to southern Scandinavia. Turkey, Iran.

The name Mnium affine was formerly used in an aggregate sense, including also Plagiomnium elatum, P.
ellipticum and P. medium. In the early stages of the BBS Mapping Scheme, this confusion had not completely
been eliminated, and some mapped records of P. affine, especially those from marshes, must be erroneous.
Nowadays P. affine is not very often confused with these species, but in the field it is very easily overlooked as
stunted P. undulatum.
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94/3. Plagiomnium elatum (Br. Eur.) Kop.

Forming patches, sometimes extensive, in very wet calcareous fens and flushes, beside ditches and streams, and
in reed-swamps, especially with Phragmites or Juncus subnodulosus. A mainly lowland species, but recorded from
850 m in the eastern Highlands of Scotland (Caenlochan Glen). GB 294 +48*, IR 35+4*.
Dioecious; fruit not known with certainty in Britain or Ireland.
From the Alps to Iceland, northern Scandinavia and adjacent parts of Russia.
Formerly confused with P. affine and so probably under-recorded.
A. C. CRUNDWELL
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94/ 4. Plagiomnium medium (Br. Eur.) Kop.

In lax, green tufts in basic flushes and on damp calcareous rock-ledges at high altitudes. Associated species
include Saxifraga hypnoides and Hylocomium splendens. It is at 1070 m on Bidean nam Bian, and is not known
below 8oo m. GB 7+ 1*.

Synoecious; capsules unknown in Britain.

Generally distributed in Europe from the Pyrenees northwards. Morocco, Caucasus, Siberia, E. Asia,
N. America, Greenland.

Though discovered in Scotland in 1899 this species was omitted from British lists for many years and was
consequently passed by as P. affine (Crundwell, 1957). Outside Britain P. medium is mainly a plant of boreal
woodland, where it grows around springs and on stream-banks.
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94/5. Plagiomnium ellipticum (Brid.) Kop.

In green patches or tufts in flushes and by springs, on stream-banks, in damp grassland and in<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>