The Status and Distribution of the Endangered Macro-moth Least Minor
Photedes captiuncula (Treitschke, 1825) (Lepidoptera: Noctuidae) in the
Morecambe Bay Limestone Area 2022
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Abstract

The recent re-assessment of the status of Least Minor Photedes captiuncula (Treitschke, 1825) has
resulted in an updated status to Nationally rare with a threat risk of Endangered. The Morecambe Bay
limestone area has been identified as a stronghold for P. captiuncula, which highlighted the need for
a survey to be conducted. Larval and adult surveys were carried out during suitable weather between
late-April and mid-July 2022 within suitable habitat containing the larval foodplants, Blue Moor-grass
Sesleria caerulea and Glaucous Sedge Carex flacca following standardised sampling methods. A
total of seven P. captiuncula larvae were found feeding on S. caerulea in Lancashire, of which four
were successfully reared through to adults and a total of thirty adult moths were caught at known and
new sites. An additional seventy-nine moth species were recorded during surveys, some of which
with Nationally Scarce status. The surveys identified P. captiuncula larval feeding for the first time in
the UK, but concerns are raised that the adults of P. captiuncula could not be found at historically
reliable sites. Recommendations are made regarding the continued monitoring of known sites and
surveying new sites along with suggestions for habitat management going forward.

Rationale

It is apparent that there have been no recent (if any at all) systematic landscape-scale surveys of the
Morecambe Bay Least Minor Photedes captiuncula (Treitschke, 1825) populations despite the
importance of the landscape as the UK stronghold for the species and a recent Great Britain threat
category assessment of Endangered as a result of national declines (Fox et al. 2019). In recent years,
the moth has not been found at some formerly well-known local sites despite search efforts with no
obvious explanation. There is also limited life history information available, and the early stages of
moth have never been recorded in this population (and rarely elsewhere). As a result, the status and
distribution of the Morecambe Bay P. captiuncula populations, and their micro-habitat requirements
are poorly understood.

Aim

To determine the status and distribution of P. captiuncula wi t hin Lancashireods

limestone area and provide detailed microhabitat and biological notes associated with each specimen
or population.

Introduction
Study area

The Morecambe Bay Limestones National Character Area (NCA) is a lowland landscape that arches
around the head of Morecambe Bay and is comprised of limestone hills, scars, screes and limestone
pavements exposed by glacial erosion. The prominent limestone geology is interspersed with low-
lying arable land. The NCA has a total of 776 ha of limestone pavement, making it significant at both
a national and global scale. Almost a fifth of the NCA are designated Sites of Special Scientific Interest
(SSSI) for its high-quality habitats and the species they support, including salt marshes, lowland
raised bogs, limestone pavements, limestone grasslands, ancient woodlands, reedbeds, rivers and
marl tarns (Natural England, 2014).

Within Lancashire, much of the limestone features are found within the Arnside and Silverdale Area
of Outstanding Natural Beauty (AONB), which extends to the east of Hutton Roof. In Cumbria, the
limestone skirts the coastline and extends northwards toward Kendal, with extensive outcrops at
Whitbarrow and Scout Scar. The Morecambe Bay NCA is the main stronghold for the target species,
P. captiuncula, in north-west England.
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Target species
Status and distribution

P. captiuncula was formerly designated a Red Data Book species (RDB) (Waring & Townsend, 2017),
however, the Great Britain Rarity status has recently been updated to Nationally Rare with a threat
status of Endangered (Fox et al., 2019). In Great Britain, P. captiuncula (ssp. expolita Stainton only)
is known from the areas of carboniferous limestone found in the extreme south of Cumbria and
extreme north Lancashire, the Malham and Grassington area of north Yorkshire, and restricted
sections of the Northumberland coast. As a result of declines in recent decades, the moth has become
rare in north-east England.

The open limestone habitats found in the north-west of Lancashire are within the biological recording
area of Vice County 60 (VC60) and south Cumbria is within VC69. Within the study area of Lancashire,
just 56 records of P. captiuncula exist on the local database, 27 of which have been since the year
2000. It was first recorded as an adult in Lancashire near The Row in Silverdale by W. Mansbridge
on 26/06/1909. It was not reported again until 1954 by the Reverend Vine Hall at Warton Crag. Since
then, it has been recorded sporadically and last seen at Yealand Hall Allotments in 2013, Gait Barrows
in 2016, Warton Crag in 2018, and was recorded in the Lancashire section of Hutton Roof for the first
time in 2021. There are over 100 records for Cumbria and was first recorded in 1912 at Witherslack.
There are recent records from Hutton Roof and Farleton Knott (2021), Arnside Knott (2012), and
Whitbarrow (2018). It has also been recorded on the Orton and Great Asby limestone (2013), where
a small number were recorded from light traps.

Life history

P. captiuncula is a specialist of open, limestone grassland, including rough fields, usually on south-
facing hills and dales where the larval foodplants, Blue Moor-grass Sesleria caerulea and Glaucous
Sedge Carex flacca are present.

In May 2014, final instar larvae of the ssp. tincta Kane were found in the wild for the first time at the
Burren, Ireland. Larvae were feeding within the stems of both S. caerulea and C. flacca in close
proximity to limestone pavement habitat. These findings were subsequently published in the Field
Guide to the Caterpillars of Great Britain and Ireland (Henwood & Sterling, 2020).

Larvae feed deep within the stems of the larval foodplant. The underdeveloped flower spikes of S.
caerulea and C. flacca may indicate the presence of a larva feeding within the stem. Larvae overwinter
part-grown, and resume feeding the following spring (August to May). Pupation is within a flimsy
cocoon on the ground (Waring & Townsend, 2017).

Adult males fly erratically in the afternoon sunshine between late-May and early-August (peak mid-
June to mid-July) in a single generation. Adults are also known to fly at night and occasionally far
away from suitable breeding habitats (e.g., adults attracted to light at Walmer Bridge, G. Jones 2013
and Middleton Nature Reserve, J. Girdley 2013).

Identification

P. captiuncula is a small species of noctuid with a forewing length of 7-9 mm, with the male being
larger than the female (Waring & Townsend, 2017). Forewing colour ranges from light or dark brown
to a reddish brown, with a darker central crossband, highlighted by white central cross-lines; the first
being straight and the second strongly arched. The kidney and oval are also outlined white, which
also varies in intensity between individuals, with the oval being absent in some. Species of a similar
size and colour include Cloaked Minor Mesoliga furuncula ([Denis & Schiffermdller], 1775) and
Middle-barred Minor Oliga fasciuncula (Haworth, 1809). Larvae are a pale creamy colour with a brown



head, prothoracic plate and anal plate and may be confused with M. furuncula (Henwood & Sterling,
2020).

Method

Larval and adult searches of P. captiuncula were carried out at known and new sites containing open
limestone habitats of north-west Lancashire (VC60) and south Cumbria (VC69) (Fig. 1). Larval
searches were carried out during the day between late-April and mid-May 2022. Adult searches took
place when the weather was favourable (light winds and warm) from early-afternoon to early-evening
between June and July 2022. As adults are known to come to light, a light trap was left overnight at
Gait Barrows National Nature Reserve (NNR) on one occasion. A single battery-powered, Heath-style
light trap was left at dusk in a suitable habitat. The contents were checked at dawn the following
morning. Any other species observed during searches were noted and records submitted to the
relevant County Moth Recorders. Eight-figure grid references were recorded for all moth sightings.

In addition to the main survey, adult searches were carried out at a small number of known and new
sites in Yorkshire as part of Butterfly Conservations Limestone Lepidoptera Project (Patton, 2022).
Two sites along the Northumberland coast were also visited during the 2022 flight period (pers. comm.
Dave Wainwright). Survey methodology conformed to the Morecambe Bay NCA survey. However,
due to the limited number of surveys and the disjunction between the Lancastrian/Cumbrian,
Yorkshire and Northumbrian populations, it was decided the focus of the results should be limited to
the Morecambe Bay area. Details of the searches and the results can be found in the appendices
(Appendix 2 & 3).

Permission was granted by all landowners prior to surveys commencing. All photos belong to the
author unless stated otherwise.
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Figure 1. Map of survey sites and their 6-figure grid references across the Morecambe Bay limestone
area.



Larval searches

Prior to starting the survey, existing records for P. captiuncula were assessed to determine where
searches were most likely to be successful. Larval searches were therefore restricted to a small
number of sites located on the Lancashire limestone within VC60 where there had been recent and
reliable sightings. The most recent adult sightings prior to survey were at Crag House Allotment,
Hutton Roof on 08/07/2021 and 15/07/2021, where three were observed flying rapidly across the path
amongst Sesleria grassland during the early evening. These were the first records since 2018 where
a single adult was sighted during the day at Warton Crag (K. Hughes), which is one of the most
reliable sites for the species historically and so selected as the second larval search site. As Gait
Barrows has a similarly reliable set of historic sightings, it was chosen as the final site to carry out
larval searches.

The larval searches consisted of identifying stunted, and or dead flowering spikes of S. caerulea and
C. flacca following the advice of Henwood and Sterling (pers. comm. 2022). Given that those that
were found in Ireland were final instar by mid-May, it was decided that searches starting in late-April
would provide a greater window of opportunity to successfully find larvae. The flowering spikes of S.
caerulea are purple in colour with an almost metallic sheen and begins to flower in late-March/early-
April (Streeter, 2009) when the herbaceous layer is still undeveloped, making feeding easy to identify.
C. flacca flowers a month later between May and June (Streeter, 2009) and so flowering was limited
to just one or two flowering spikes beginning to develop.

In order to look for larvae within stems that looked as though they may be occupied, the thumb and
forefinger were used to carefully find the base if the stem, as to not crush any potential larva within,
and detach from the main plant clump. Once removed, the base of the stem was carefully opened to
reveal the contents. If a larva was found then a 50 cm x 50 cm quadrat was used to assess the
immediate vegetation surrounding the larval site, with the larval position located centrally within the
guadrat (see Fig. 2b & 2¢). Seven vegetation variables were measured from within the quadrat, noting
the larval foodplant, aspect and altitude of each find (see Appendix 1).

Any larvae that were found were taken from the site in order to attempt to rear through to adults. Soil
and live foodplant were put in a plant pot, with the larvae placed amongst this and left to enter new
stems and continue their development. A frame was constructed around the edge of the plant pot and
a fine net secured around the structure to retain any adults that emerged.

Adult searches

Adult searches consisted of walking through areas of suitable habitat during the flight period when
weather conditions were favourable; afternoon or early evening when winds were light to moderate
and temperatures warm. Larger areas of suitable habitat were walked through in a zig-zag pattern at
a steady pace, covering as much of the available habitat as possible and catching any moths using a
hand net (see Appendices 5 to 8 for coverage).

Results
Target species

In total, seven larvae and thirty adult P. captiuncula were recorded during surveys across the
Morecambe Bay limestone area. Larvae were found at all three target sites: Crag House Allotment,
Warton Crag and Gait Barrows (Table 1). In Lancashire, all adults were from Warton Crag on
17/06/22. A total of nineteen adults were recorded between 24/06/2022 and 14/07/2022 in Cumbria
from Arnside Knott, Farleton Knott, Hutton Roof, and Cunswick Scar, being recorded at the latter for
the first time. Extensive searches at sites with historic sightings, Whitbarrow and Scout Scar, proved
unsuccessful.



Table 1. Photedes captiuncula records collected across the Morecambe Bay area during the 2022
recording period.

Taxon Vernacular Site Gridref VC | Recorder Date Quantity | Stage
Photedes Least Minor Crag House | SD5554767 | 60 | J. Patton, 26/04/2022 | 2 Larva
captiuncula Allotment, 4 G. Hedges,
Hutton Roof B. Smart &
S. Palmer
Photedes Least Minor Crag House | SD5554767 60 | J. Patton, 26/04/2022 | 1 Larva
captiuncula Allotment, 3 G. Hedges,
Hutton Roof B. Smart &
S. Palmer
Photedes Least Minor Crag House | SD5561769 | 60 | J. Patton, 26/04/2022 | 1 Larva
captiuncula Allotment, 3 G. Hedges,
Hutton Roof B. Smart &
S. Palmer
Photedes Least Minor Warton Crag | SD4921725 | 60 | Justine 29/04/2022 | 2 Larva
captiuncula LNR 0 Patton
Photedes Least Minor Gait SD4816774 | 60 | Justine 11/05/2022 | 1 Larva
captiuncula Barrows 8 Patton
Photedes Least Minor Warton Crag | SD4928725 | 60 | Justine 17/06/2022 | 1 Adult
captiuncula LNR 0 Patton
Photedes Least Minor Warton Crag | SD4948724 | 60 | Justine 17/06/2022 | 1 Adult
captiuncula LNR 9 Patton
Photedes Least Minor Warton Crag | SD4960726 | 60 | Justine 17/06/2022 | 2 Adult
captiuncula LNR 7 Patton
Photedes Least Minor Warton Crag | SD4956726 | 60 | Justine 17/06/2022 | 7 Adult
captiuncula LNR 7 Patton
Photedes Least Minor Arnside SDA4548774 69 | Justine 24/06/2022 | 1 Adult
captiuncula Knott 0 Patton
Photedes Least Minor Arnside SD4554774 69 | Justine 24/06/2022 | 2 Adult
captiuncula Knott 8 Patton
Photedes Least Minor Arnside SD4548774 | 69 | Justine 24/06/2022 | 1 Adult
captiuncula Knott 4 Patton
Photedes Least Minor Hutton Roof | SD5536785 | 69 | Justine 09/07/2022 | 1 Adult
captiuncula 0 Patton
Photedes Least Minor Hutton Roof | SD5523783 | 69 | Justine 09/07/2022 | 1 Adult
captiuncula 2 Patton
Photedes Least Minor Hutton Roof | SD5511783 | 69 | Justine 09/07/2022 | 1 Adult
captiuncula 5 Patton
Photedes Least Minor Farleton SD5463801 | 69 | Justine 11/07/2022 | 2 Adult
captiuncula Knott 5 Patton
Photedes Least Minor Farleton SD5456801 69 | Justine 11/07/2022 | 2 Adult
captiuncula Knott 8 Patton
Photedes Least Minor Farleton SD5439802 69 | Justine 11/07/2022 | 3 Adult
captiuncula Knott 8 Patton




Photedes Least Minor Farleton SD5421802 69 | Justine 11/07/2022 | 1 Adult
captiuncula Knott 2 Patton
Photedes Least Minor Cunswick SD4928939 69 | Justine 12/07/2022 | 1 Adult
captiuncula Scar 3 Patton
Photedes Least Minor Hutton Roof | SD5568772 69 | Justine 14/07/2022 | 2 Adult
captiuncula 3 Patton
Photedes Least Minor Hutton Roof | SD5584772 69 | Justine 14/07/2022 | 1 Adult
captiuncula 6 Patton

Non-target species

Whilst surveying for adult P. captiuncula in Lancashire, any other species that were seen at the time
were also recorded. An additional seventy-nine moth species were noted during surveys across the
recording area. Several of the non-target species recorded were notable for the area due to their local
or national status and include the second record of the Nationally Scarce B species Elachista
adscitella, Anania funebris at Gait Barrows and the pRDB1 species, Scythris fallasella at Warton Crag.
In Cumbria, Merrifieldia leucodactyla, a locally restricted species and Pyrausta ostrinalis was recorded
at Scout Scar and the Nationally Scarce A species, Crambus ericella, was also recorded across
Hutton Roof (Appendix 4).

Summary of results from adult searches outside the main survey area

Just five adults were recorded during searches at known sites on the limestone of the Yorkshire Dales
as part of Butterfly Conservations Limestone Lepidoptera Project. A single adult was recorded in
suitable habitat on the Durham coast (pers. comm. Dave Wainwright). Outside the main survey just
one other adult sighting of P. captiuncula was made during the 2022 recording period (see Appendix
2).

Discussion
P. captiuncula larva and larval feeding signs

Larval feeding was identified in S. caerulea by locating dead, brown looking flowering spikes around
the area where the adults had been observed the previous year (Fig. 2b). These were then followed
to the base of the stem near the rhizome and checked for the presence of larvae. Larvae were found
with their head toward the base of the stem with frass accumulations within the portion of the stem
that had been consumed by the larva (Fig. 4b). Older feeding that was observed presented as
blackened inner stems and darkened frass. Fresh feeding produced green frass (Fig. 2a). Feeding
signs often presented in a number of stems within a single clump of S. caerulea and in one case
(Warton Crag), two larvae were found in the same clump (Fig. 3a). On one occasion an entrance hole
was visible near the base of the flowering stem where larvae had either entered or exited a stem (Fig.
2c). All stems with a larva present were distended at the base. Other feeding signs analogous to those
of P. captiuncula were seen frequently, however, as a number of other grass-feeding Noctuids and
also fly larvae may also feed in a similar fashion, the presence of dead stems alone cannot be
attributed to P. captiuncula and so any larvae must be observed.



Figure 2. P. captiuncula larval feeding signs in S. caerulea with a) frass circled in red, b) dead stem
indicating that larval feeding had taken place and c) older frass with larval entrance hole circled in
red.

Figure 3. The sites where P. captiuncula were found at a) Warton Crag, b) Gait Barrows and c) Crag
House Allotment.

Larvae were found in a range of conditions across the survey sites. Those found at Warton Crag were
in a single, well-developed clump of S. caerulea that was growing on the vertical limestone
escarpment at the top of the scree slope (Fig. 3a). Warton Crag had a greater proportion of smaller
patches of S. caerulea that tended not to form clumps, particularly on the scree slope and forester
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bank. These smaller plants had tight, thin stems, which were often exposed to the elements and were
dry. At Gait Barrows, a single larva was found in the shade of Betula scrub (Fig. 3b). At Crag House
Allotment, Hutton Roof, S. caerulea is extensive and dominates the SSSI unit. The site is exposed to
the south and has no shelter. In all cases, larvae were found in healthy and well-formed clumps of S.
caerulea (Fig. 3c).

The larvae were approximately 15 mm in length and had a creamy yellowy/white body with black
spiracles. The head and prothoracic plate are light brown, with darker mandibles. The anal plate is
also light brown. The thoracic legs were a darker brown and the prolegs were concolorous with the
body (Fig. 4a, 4b & 4c). The features of the larvae found during this survey did not vary between
individuals and looked identical to those found by Henwood and Sterling (2021).

All the larvae of P. captiuncula that were found were removed in order to try and rear them through
to adults. Four of the seven larvae found were successfully reared and emerged as adults (57%
success rate). Three were male and one female; all three from Crag House Allotment emerged and
one of the two found at Warton Crag. The one suspected female and one of what was assumed to be
a male P. captiuncula were dissected to confirm by examining the genitalia (see Fig. 5a, 5b & Fig. 6a,
6b). These were the first known larvae to be found in the wild in the UK and to be successfully bred
through. The pupae were looked for within the material provided for rearing but could not be located.

C. flacca was still underdeveloped with just one or two plants located during searches. Feeding signs
were noted in one of the stems by the presence of frass, which was darker in colour than that seen in
S. caerulea. As this plant develops and flowers later in the year, further checks in May when the plant
has fully developed would be beneficial.

Figure 4. P. captiuncula larvae found feeding in S. caerulea at a) Gait Barrows and (b & ¢) Crag House
Allotment, Hutton Roof (© Ben Smart, 2022).



