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2. Recurvature of the leaf margins. In D. howei 
the margins are plane or narrowly recurved for a 
short distance in the lower part of the leaf, often 
on one side of the leaf only. In D. varia they are 
clearly recurved from the base to the upper part 
of the leaf.
3. Exothecial cells of the capsule. The exothecial 
cells of D. varia have almost straight, strongly 
thickened longitudinal walls and thin cross-walls. 
Those of D. howei have slightly curved walls, the 
longitudinal ones not or scarcely thicker than the 
transverse.
 Points 1 and 2 are in broad accord with my own 
observations, but like Bosanquet (2010) I have 
found greater difficulty with the difference in the 
exothecial cells. The shape of the cells depends in 
part on their position on the capsule wall. As the 
urn is curved to one side, it has a longer (upper) 
side, and a shorter (lower) side. The cells on the 
upper side are more elongate than those on the 
lower (Figs 1, 2), and this is more marked if the 
capsule is strongly curved. On the lower side of 
the capsule I find that even in typical D. varia 
the cell walls can be curved and more uniformly 
thickened (Fig. 2). In D. varia the thickening 
of the longitudinal walls on the upper side is 
well-marked in some specimens (Fig. 1), but less 
distinct in others. Thus, in Fig. 3 the cells in the 
centre of the image are from the upper side of the 
urn and have a tendency for slightly thinner cross 
walls; the cells at the bottom of the image are 
from a position further round the circumference 
and have more uniformly thickened walls. 
 The equivalent cells on the capsules of D. 
howei tend not to be strongly thickened (Fig. 
4) but even in specimens that have the typical 
leaf morphology of D. howei the exothecial cells 
often have almost straight walls (Fig. 5), and 
occasionally they are long rectangular (Fig. 6).
 It is evident from these examples that there 

Dicranella howei is closely related to the 
widespread D. varia, and although 
the two species overlap in range, the 

distribution of D. howei in Europe is centred 
on the Mediterranean region. Crundwell and 
Nyholm (1977) discussed the differences 
between the two species and noted that they had 
encountered a small proportion of intermediates. 
Some of these intermediate forms were from 
Britain and Ireland. On various occasions 
several bryologists have collected specimens 
in Britain that match D. howei closely, and I 
have encountered similar material myself. Hill 
et al. (2008) noted the occurrence of plants in 
southern Britain that resembled D. howei in their 
bistratose leaves. Bosanquet (2010) subsequently 
reported the species from Pembrokeshire, but 
he found difficulty reconciling the capsule 
characters with leaf morphology in specimens 
from Lydstep Head.  Holyoak (2012) likewise 
listed two provisional records from Cornwall. 
This note discusses the diagnostic characters of 
the two species and confirms the presence of D. 
howei in Britain.

Diagnostic characters
Crundwell and Nyholm describe three characters 
that separate D. howei from D. varia.
1. Structure of the costa and leaf lamina. In D. 
howei the costa occupies about a third of the 
leaf base, but is ill-defined and merges with the 
leaf lamina, which is partly (often almost fully) 
bistratose. In D. varia the costa is distinct, 55-
85(-100) µm wide at base of the leaf, rarely 
occupying more than 1/5 of width of the leaf 
base, and the lamina is unistratose.
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rFig. 6. Variation in Dicranella howei: exothecial cells on longer 
(upper) side of capsule, with elongate cells and straight walls.

rFig. 5. Dicranella howei: exothecial cells on longer (upper) side 
of capsule; walls evenly thickened but only slightly curved.

rFig. 4. Dicranella howei: exothecial cells on longer (upper) 
side of capsule; walls evenly thickened and slightly curved.

rFig. 3. Dicranella varia: exothecial cells; note thickened 
longitudinal walls and slightly thinner cross walls in centre of 
image, from the upper (longer) side of the urn.

rFig. 2. Dicranella varia: exothecial cells on shorter (lower) side 
of capsule.

rFig. 1. Dicranella varia: exothecial cells on longer (upper) side 
of capsule; note thickened longitudinal walls and thin cross 
walls.
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almost throughout. Towards the leaf apex, the 
leaf margins tend to become bistratose, but the 
lamina remains distinct (Fig. 8), although the 
margins may eventually merge with the costa. 
Sometimes isolated bistratose spots may occur 
lower down the leaf lamina. In intermediate 
forms these bistratose spots are more frequent.
 The leaf lamina of D. howei is extensively 
bistratose; the dorsal layer often consists of 
smaller cells, rounded in section, and sometimes 

is much variation in the exothecial cells of both 
species, and that the differences between them 
are not constant, but the presence of heavily 
thickened longitudinal walls and thin cross walls 
(Fig. 1) is a good indicator for D. varia.
 The leaf characters show some variation, but 
are only occasionally ambiguous. The costa 
in the leaf of D. varia is normally very well 
defined, rather narrow, and prominent dorsally 
(Fig. 7). The cells of the lamina are unistratose 

rFig. 7. Dicranella varia: section of leaf and costa near leaf 
base.

rFig. 8. Dicranella varia: section of leaf and costa in apical 
part of leaf.

rFig. 9. Dicranella howei: sections in lower part of leaf. rFig. 10. Dicranella howei: section of leaf and costa at 
around mid-leaf.



    19

detected by viewing the dorsal surface of flattened 
leaves under the microscope. Careful focussing 
will reveal the extent to which the margins are 
recurved, and the ill-defined costa of D. howei 
will normally be apparent (Figs. 11, 12). Indeed 
in many specimens of typical D. howei, the costa 
is so poorly differentiated that it may appear to 
be absent. Ideally leaf sections should be cut to 
confirm the structure of the costa and lamina, 
but it can be tricky to make adequate freehand 
sections of the smallest leaves. Nevertheless, 
all the sections pictured here were obtained 
manually.
 The broad costa of D. howei might cause it to 
key out as D. heteromalla or even D. cerviculata 
in Smith’s Flora (2004). However the latter two 
species differ ecologically in being predominantly 
acidophile, whereas D. howei and D. varia are 
basiphile. When sporophytes are present the 
setae of D. heteromalla and D. cerviculata are 
yellow rather than reddish-brown. However 
in immature material it may be necessary to 
verify the stratosity of the leaf lamina for reliable 
identification; the leaf base of D. heteromalla 
is unistratose, and it also has a strong band of 

they appear to have been stuck onto the back 
of the leaf as an afterthought. The costa is thin 
in section, and hardly prominent dorsally. It is 
often difficult to say where the costa ends and 
the lamina begins (Fig. 9), or to estimate what 
proportion of the leaf is occupied by the costa, 
but it is generally more than 1/4 of the leaf width 
near the base. In the vegetative (non-perichaetial) 
leaves, most of the lamina is bistratose, except at 
the base where the development of bistratose 
spots or ridges is variable, though normally at least 
some are present. The margin is plane or weakly 
recurved, and then often on one side only. In the 
larger perichaetial and sub-perichaetial leaves, 
the base may be more extensively unistratose 
and the lower margins more distinctly recurved. 
Above the leaf base, the greater part of the lamina 
across its width is bistratose (Fig. 10). D. howei 
normally has a single row of guide cells in the 
costa in the basal part of the leaf (Fig. 9), whereas 
D. varia often has two rows (Fig. 7). This does not 
seem to be a constant difference, however, since 
only a single row is present in some specimens of 
D. varia.
 Potential specimens of D. howei can be 

rFig. 11. Dicranella varia: base of leaf, with thin, well-
defined costa. The recurved leaf margin on the left is 
visible as a darker line.

rFig. 12. Dicranella howei: base of leaf, with broad, ill-
defined costa.
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Sometimes, however, there is variation between 
different leaves and different shoots in the same 
specimen, and I have seen one collection that is 
potentially a mix of both species. The occurrence 
of intermediates suggests that the two species are 
not fully isolated genetically, and if they were 
more frequent then subspecific status might be 
more appropriate. The geographic distributions 
of the taxa differ. D. howei is very common in 
the Mediterranean region, extending north to 
France, Luxemburg, Switzerland and Germany, 
but not yet reported from Poland or the Czech 
Republic (Hodgetts & Lockhart, 2020). In 
Germany it is frequent in parts of Saarland and 
Rheinland-Pfalz, scattered across central parts 
of the country, and extends to the north-east in 
Brandenburg (Meinunger & Schröder, 2007). It 
is possibly overlooked, therefore, in other parts 
of central Europe. D. varia is less common in 
the Mediterranean region, and extends north 
through the boreal zone to arctic regions.
 I have not been able to detect any differences 
in ecology between the two species, based on the 
specimens examined. Both occur on neutral to 
base-rich soils.

Confirmed specimens of D. howei
In Britain I have seen specimens of D. howei 
from the Channel Islands, southern England, 
South Wales and the Midlands, but this is not 
based on a systematic search, merely on my own 
collections and samples received from other 
bryologists. However these records suggest that 
D. howei is likely to be widespread in England 
and Wales, and it must surely occur in Ireland. 
 In the following list, the initial number of each 
entry is the vice-county number (see Hill et al., 
2008).
2: thin soil in unshaded scree of slaty rock about 
half-way up sea-cliff, SE of Seaton SX30755419, 
D.T. Holyoak 05-95, 4 May 2005, collected 

ventral stereids in the costa. Immature forms of 
Pleuridium species in which the cleistocarpous 
nature of the capsules is not apparent are another 
possible source of confusion. The lamina in 
Pleuridium is thickened above the base, but the 
very long and straight perichaetial leaves are 
distinctive when compared with Dicranella.
 
Conclusions
Dicranella howei undoubtedly occurs in Britain 
(and presumably so in Ireland). Most specimens 
can be differentiated using the following 
characters:
 Leaf margins recurved on both sides of the leaf 
to above mid-leaf; costa well-defined, prominent 
dorsally, rarely occupying more than 1/5 of the 
leaf base; leaf lamina unistratose except at the 
margins in the upper part of the leaf, rarely 
with isolated bistratose spots. Exothecial cells on 
upper surface of capsule with longitudinal walls 
tending to be thicker than the cross-walls. 

D. varia
 Leaf margins almost plane, or weakly recurved 
at the base, and then often on one side only; costa 
more or less distinct in the leaf base but broad 
and occupying 1/4 or more of the leaf width, 
not prominent dorsally, ill-defined in the middle 
and upper part of the leaf; leaf lamina extensively 
bistratose above the basal part, and even at the 
base usually with some bistratose spots or ridges. 
Exothecial cells on upper surface of capsule with 
longitudinal and cross walls ± evenly thickened. 

D. howei
 Reports of intermediates between the two 
species may have been partly influenced by an 
assumption that the structure of the exothecial 
cells is uniform between the shorter and longer 
sides of the urn.  Nevertheless intermediate 
forms do occur, although they appear to be rare. 
They tend to combine recurved leaf margins 
with occasional thickenings of the lamina. 

Dicranella howei in Britain
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Blockeel 48/416. 
Dicranella howei. Fig. 4: West Sussex: Saddlescombe Chalk Pit, 
T.W. Ottley & S. Rubinstein 15121701. Fig. 5: Greece: island 
of Chios, T.L. Blockeel 44/207. Fig. 6: Greece: island of Chios, 
T.L. Blockeel 44/258. Fig. 9: East Cornwall: Seaton, D.A. 
Callaghan (above), and Derbyshire: Derby city, T.L. Blockeel 
46/002 (below). Figs 10, 12: Cardiganshire: Clogfryn, M. 
Sutton.
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there again by D.A. Callaghan, 24 February 
2019.
6: on soil on steep bank, on Lias, Worley Hill, 
Polden Hills, near Hurcot, ST4998330741, T.L. 
Blockeel 44/010, 17 January 2015.
13: on west-facing bank, Saddlescombe Chalk 
Pit TQ27031172, T.W. Ottley & S. Rubinstein 
15121701, 17 Dec 2015.
35: clay bank of ditch, Second Severn Crossing 
ST4987, S.D.S. Bosanquet, 17 April 2006.
39: on base-rich bank by tow-path, Loynton 
Canal SJ789241, S.D.S. Bosanquet, 7 April 
2006.
41: soil gaps on bank, upper part of Mewslade, 
Gower SS4234287453, S.D.S. Bosanquet, 23 
Jan 2008.
45: damp face above beach, Lydstep Head, 
SS09269774, M. Sutton, 12 Jan 2020.
46: flushed boulder clay slump, Clogfryn 
SN44526220, M. Sutton, 11 Dec 2019.
57: in stubble field, near Mount St. Mary’s 
college, Spinkhill SK452785, T.L. Blockeel 
31/416, 30 November 2002; on earthy bank by 
track, near Toost Bank Wood, Hassop, SK2371, 
T.L. Blockeel 32/030, 22 March 2003; on clay 
soil on old grave in cemetery, Nottingham Road 
cemetery, Derby, SK3736, T.L. Blockeel 46/002, 
18 January 2017; on bare soil on landfill site, 
Staveley, SK424751, T.L. Blockeel 48/401, 3 
October 2019.
63: on clay soil in stubble field, Wintersett 
Reservoir, SE3715, T.L. Blockeel 31/421, 4 
December 2002.
C: side of ditch by sand dunes, Les Blanches 
Banques, St Brelade, Jersey, WV563494, T.L. 
Blockeel 46/164, 7 April 2017.

Sources of photographs
Dicranella varia. Figs 1–2:  Nottinghamshire: Misson Carr, T.L. 
Blockeel 46/007. Figs 3, 8, 11: Derbyshire: near Glossop, T.L. 
Blockeel 48/001. Fig. 7: Co. Wicklow: south of Avoca, T.L. 
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