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lime has concentrated levels of magnesium from 
the burning process (Magnesian limestone has 
naturally higher levels of magnesium), and a high 
magnesium:calcium ratio limits the uptake of 
potassium in plants (Headley, 2006). The typical 
substrate pH is between 8.7 and 9.2 so the 
availability of phosphorus is also severely limited, 
and the iron content of the kiln waste is very low. 
These conditions mean that the substrate is very 
toxic to most plant species for a long period of 
time, allowing persistence of T. cernua at such 
sites. The kiln waste has a very fine, soft texture 
and weathers to a pink colour so it is readily 
identifiable in the field (Fig. 2). This highly 
alkaline waste is no longer being produced (and 
such waste could now not be legally dumped 
in the environment, at least without special 

Tortula cernua (Desmatodon cernuus), 
commonly known as Flamingo-
moss owing to the appearance of the 

sporophytes, is a rare moss with very specific 
habitat requirements. The UK population is 
limited to a small area of South Yorkshire, north 
Nottinghamshire and north-east Derbyshire 
(Blockeel et al., 2014). The species is listed 
as Endangered in the Bryophyte Red List 
(Hodgetts, 2011) and is a Schedule 8 species 
protected under the Wildlife and Countryside 
Act 1981.
 In Britain, Tortula cernua grows on very fine 
lime waste with high pH values, most of which 
was created as a by-product of lime kilns (Fig. 
1). Measurements of the nutrients in the waste 
from six of the Yorkshire sites show that the 
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2006). The annual nature means populations 
can move around within sites, and this was 
clearly documented at Conisbrough Viaduct 
(Hodgetts, 2006). It is a poor competitor and is 
often overwhelmed by other bryophytes such as 
Didymodon tophaceus, as well as vascular plants 
(Hodgetts, 2008).
 Detailed recording of known sites up to 2006 
as part of Plantlife’s Back from the Brink project 
funded by English Nature’s Species Recovery 
Programme provided a baseline for population 
sizes of the extant populations and confirmed 
that the Don Valley between Sprotborough and 
Conisbrough is the most important area for this 
species, with six separate populations (Hodgetts, 
2008). Since 2006 there appear to have been 
only incidental records of the species collected by 
the Doncaster Naturalists’ Society (Louise Hill, 
pers. comm.).
 Here we present an account of attempts to 
relocate populations of the known Don Valley 
sites in December 2018 and January 2019. 
The known populations were located from the 
available monitoring reports compiled between 
2000 and 2006 (Blockeel, 2000, 2001; Hodgetts 
& Blockeel, 2002; Hodgetts, 2003; Hodgetts, 
2006) and a specific report for Nearcliffe Quarry 
(Blockeel, 2005; Hill, 2008). The original 

consent) so that the persistence of the species in 
the UK is reliant on historic sites. The species 
temporarily appeared in the 1960s on lime waste 
from the salt-based chemical industry at Plumley 
Lime Beds in Cheshire (where it was found 
during a BBS meeting), but is no longer present 
at this site (Blockeel, 2000).
 Other important aspects of the ecology of the 
species include a degree of protection of extant 
sites from desiccation, either through tree cover 
or shelter by cliffs (Hodgetts, 2008), although 
this may be a symptom of the management of the 
sites rather than a requirement of the species. It 
can be very persistent at suitable sites (Blockeel, 
2000), but is also an annual species relying on 
spores to replace each year’s gametophytes. The 
spores germinate immediately on contact with 
damp soil in laboratory conditions (Headley, 

rFig. 1. The Levitt Hagg cliff site for Tortula cernua, 
which grows on the lime kiln waste in the foreground. 
All photos by S.J. Heathcote unless stated. 

sFig. 2. Typical substrate for Tortula cernua, Nearcliffe, 
2005. T.L. Blockeel.
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whole area now covered by the landfill and piles 
of the lime kiln waste were common across this 
area. However, the landfill was created in the 
1990s and resulted in the loss of large areas of 
this habitat. Despite the extensive loss this is the 
site of the largest extant population in the Don 
Valley. Between 2004 and 2006 the population 
was consistently estimated to be around 
4,000,000 sterile shoots, with fertile shoots 
varying between 10,000 and 8,000,000, and the 
Doncaster Naturalists reported abundant fertile 
shoots in June 2016. This population was refound 
in December 2018 but no fertile shoots could 
be located. The population consisted entirely of 
young vegetative shoots buried in the substrate. 
These were found in six 10 m grid squares, 
although it is likely the population is larger than 
this. The site appears to have changed little when 
compared to the images taken in 2006 (Fig. 3). 
There is sparse vegetation throughout the area, 
but otherwise this is the most promising site for 
long-term persistence of the species. The site was 
checked again by SH in July 2019 and between 
1,000 and 2,000 sporophytes were present in a 
small erosion gully (around 15 cm deep) on the 
lower part of the site. All plants with sporophytes 
were on the west-facing side of the gully.

Levitt Hagg – trackside site (SE534004)
This population is on a steep-sloping, north-

surveys had all been completed in late November 
and December. Images and site descriptions in 
baseline reports allowed for ready identification 
of all the sites, which were then searched carefully 
for T. cernua. The locations were recorded using 
a Garmin GPS CSx60.

Levitt Hagg – cliff site (SE538010)
The cliff site at Levitt Hagg is a gently-sloping, 
north-facing surface of fine-textured lime waste 
between an old quarry rock face and a landfill 
site. The site had previously extended over the 

rFig. 3. Comparison 
of Levitt Hagg cliff 
site in 2018 (top) and 
2006 (bottom, N.G. 
Hodgetts).

wFig. 4. Location of T. 
cernua plants (arrowed) 
at the Levitt Hagg 
trackside main site.
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covered an area of less than 5 m2. The tunnel 
itself has suffered some collapse of brickwork 
and a fire appears to have killed any vegetation 
growing on the brickwork, where T. cernua 
had previously been noted (Fig. 6). The slopes 
above the tunnel still appear suitable but dense 
growths of Leiocolea badensis and Didymodon 
tophaceus cover otherwise open areas of spoil. 
The decrease in population at this site is also 
likely to be the result of increasing vegetation 
growth, particularly of Sycamore trees.

Conisbrough Viaduct North (SK523994)
A population of Tortula cernua was known from 
a large deposit of lime kiln waste on the north 
east side of the disused viaduct. The main part 
of the lime kiln waste was removed as part of 

facing bank of fine lime kiln waste between 
the railway line and the River Don, with two 
sub-populations separated by around 100 m. 
The population is heavily shaded by secondary 
woodland with Sycamore forming the main 
canopy. Between 2000 and 2006 the population 
was estimated at between 10,000 and 25,000 
fertile shoots. Surveys in 2018–19 were only able 
to locate approximately 25 fertile shoots at the 
main site, and around 50-100 old sporophytes 
on dead shoots at the subsidiary population 
(Figs 4, 5). The dead shoots of the subsidiary 
population were quite extensive, and the cause 
of death, and the absence of any fresh growth, 
could not be easily explained. The decrease in 
population at this site is likely to be the result 
of increasing vegetation growth, particularly of 
Sycamore trees, and degradation of the substrate.

Levitt Hagg – tunnel site (SE536007)
The tunnel site is a steep north-facing slope 
around a tunnel that passes under the active 
railway line. Tortula cernua had previously been 
recorded on the fine quarry waste that covers 
the slopes above the tunnel and even colonising 
deposits of waste on the tunnel brickwork itself. 
The population had declined between 2000 
and 2006 and the number of fertile shoots was 
estimated as 1,000 to 5,000 from 2004 to 2006. 
In 2018 only a small population could be refound 
with c. 10 fertile shoots. The vegetative shoots 

rFig. 5. Old sporophytes of T. cernua at the Levitt Hagg 
trackside site

sFig. 6. Comparison of Levitt Hagg tunnel site in 2018 
(top) and 2006 (bottom, N.G. Hodgetts)
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fan’ remains intact although water erosion of the 
surface appears to have increased compared to 
2005 (Fig. 8). Didymodon tophaceus, Dicranella 
varia and Campyliadelphus chrysophyllus are all 
present in good quantity. Given the large extent 
of suitable habitat, it seems very unlikely that the 
species is completely lost from this site, but no 
sporophytes were produced in late 2018.

Nearcliffe Quarry near viaduct (SK526993)
This was a small population located in Nearcliffe 
Quarry close to Conisbrough Viaduct on 
a mound of lime kiln waste. In 2002 the 
population was around 100 sporophytes, and 
encroachment of young scrub was noted. The 
population could not be relocated in 2019 and 
there is dense regrowth of young scrub (most of 
it less than 10 years old) at this site, and no areas 
of suitable substrate could be located. It seems 
likely that this population is lost.

a ‘tidy up’ in 2000, but T. cernua persisted on 
both sides of a track down from the end of the 
viaduct towards the river. Despite the location 
being readily identifiable, no Flamingo-moss was 
found in 2018 at the Conisbrough Viaduct site. 
A comparison of photos shows very little change 
at the site (Fig. 7). Areas with thin calcareous 
soils were present on either side of the track and 
patches dominated by Didymodon tophaceus with 
abundant capsules were present, as were areas of 
D. fallax.

Nearcliffe Quarry spoil fan (SK528996)
This spectacular site is composed of limestone 
cliffs with steep fans of fine limestone material. A 
population of around 300 shoots was found here 
in 2005. The location was easy to relocate from 
previous reports but in 2018/19 no evidence of 
the species was found. The ‘dell’ appears to have 
wooded-over slightly; the main body of the ‘spoil 

rFig. 7. Comparison of part of the Conisbrough viaduct 
site in 2018 (top) and 2006 (bottom, N.G. Hodgetts).
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Fortunately the Levitt Hagg cliff site remains 
suitable, with little growth of competing 
vegetation. This site appears to present the best 
possibility for the long-term persistence of T. 
cernua in the Don Valley.

At all three of these extant sites, the number 
of sporophytes recorded in December 2018 
was very low, orders of magnitude below that 
recorded at a similar time of year between 2000 
and 2006. For a ‘shuttle-species’ that relies 
heavily on annual recruitment the absence of 
sporophytes could be a worrying sign. The 
summer of 2018 was exceptionally hot and 
dry, and perhaps this resulted in the limited 
production of sporophytes by Tortula cernua 
(although this is only speculation). We can only 
hope that the population will quickly recover in 
more suitable conditions.

The sites all continue to be used for unofficial 
off-road motorsports, but despite concerns that 
such disturbance was a threat to the populations, 
there was no evidence in 2018 that this activity 
was causing problems for T. cernua.

A single season of monitoring after a gap of 
twelve years is not sufficient to draw any strong 
conclusions about the status of Tortula cernua 
beyond confirming its continued persistence in 
three of the known Don Valley sites, and revealing 
a general deterioration in habitat quality at most 
sites. Only a repeat of the monitoring over a 
number of years will allow the annual variation 
to be put into the context of long-term trends 
and to establish whether the flamingos of the 
Don Valley will remain.

2018: a bad year or a symptom of troubled 
times?
The monitoring in 2018 has shown that Tortula 
cernua persists in three of the six known sites 
in the Don Valley (Fig. 9). These sites are all at 
the Levitt Hagg (eastern) end; the sites further 
west have not fared so well. For all of these sites 
except the Levitt Hagg cliff site, there has been 
vegetation regrowth significant enough to alter 
the microclimate for T. cernua, with Sycamore 
the main culprit in most locations. The shading 
plus increase in organic matter resulting from 
scrub growth is likely to have accelerated the 
decline of populations of T. cernua. It seems 
likely that for a species where no new substrate 
is becoming available, in the absence of specific 
management for the species at these Don 
Valley sites, the habitat quality for the species is 
declining and both the extent and abundance of 
the species are therefore decreasing.

vFig. 8. Comparison of the Nearcliffe Quarry site in 2005 
(left) and 2019 (right). T.L. Blockeel.
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