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Summary

Data pertaining to the occurrence of 213 species of sawflies in Britain were collated and used to
assess the status of each species against the IUCN’s Red List criteria in order to categorise each
species in terms of its GB extinction risk. The review included all species within the subfamily
Nematinae (family Tenthredinidae).

Of the species under consideration, four were assessed as being Regionally Extinct, two Critically
Endangered, four Endangered and 11 Vulnerable. The GB Rarity Status of the same species was also
assessed, with 54 species classed as Nationally Rare and 11 as Nationally Scarce. A full justification of
the conclusions reached is provided, alongside discussion of the methodology used and a rationale
for the assessment of each individual species.
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1 Introduction

1.1 GB-level IUCN Red Lists for GB invertebrates

The UK government’s 25 Year Environment Plan includes commitments to:

e take ‘action to recover threatened ... species of animals, plants and fungi’
e ‘where possible to prevent human-induced extinction or loss of known threatened species’
e ‘improve the overall status of declining species groups’

Moreover, the Plan notes that a relevant indicator for measuring its impact is one based on ‘status
and trends of wild species’ and a GB Red List Index is now used as a ‘headline indicator’ to track the
effect of implementing the 25 Year Plan and to track progress in meeting Government’s legally-
binding biodiversity targets. Underpinning the Red List index is a series of individual status
assessments for individual species, obtained using the internationally recognised, objective approach
to describing threat devised by the International Union for the Conservation of Nature (IUCN). Red
Lists can be compiled at global or regional/national levels. Categorisation is a strictly defined
process, in order to ensure traceability, comparability and repeatability. The current categories and
criteria as well as guidelines for assigning species to the threat categories were set out in 2001 and
are published by IUCN (2012a, 2012b, 2019).

Webb & Brown (2016) describe work by then undertaken to assess the extinction risk faced by some
3,768 British invertebrates (about 10% of the total number of terrestrial and freshwater
invertebrate species in Britain). Since then, further reviews have been published embracing
approximately 3,500 more species, but there remain some significant gaps in coverage. Of the
‘better-known groups’ of British invertebrates, Webb & Brown (2016) noted that the most species-
rich group that had never had a conservation status review undertaken (IUCN or otherwise) was the
sawflies or ‘Symphyta’.

Although sawflies were traditionally considered one of the two suborders of the Hymenoptera, they
are now generally considered to comprise a paraphyletic grouping. For example, Peters et al. (2017)
designates a clade of Eusymphyta comprising the majority of the sawflies, whilst including the
endophagous groups (Xiphydriidae, Siricidae, Cephidae, Orussidae) within the larger Unicalcarida
clade alongside all other Hymenoptera. Despite this, ‘Symphyta’ is still a useful and widely
recognised term to refer to the group known as sawflies. A recent published British & Irish checklist
of sawflies (Liston et al. 2014) lists 537 species, and a few more have been found subsequently,
bringing the total now to over 550 with more likely to appear in the years to come. This species total
is similar to that for the far-better studied aculeate Hymenoptera. British sawflies are divided into 13
families, with about 80% of species in the largest single family Tenthredinidae. Within the latter, just
over half the species are in the subfamily Nematinae.

There has been virtually no conservation policy or action in the UK directed at sawflies, apart from a
few mentions as interest features on some Sites of Special Scientific Interest in Wales and Scotland.
Yet many sawflies appear to be rare, range-restricted and declining whilst others are of immense
economic concern, notably those which are regarded as pests of trees and arable crops. As of early
2024, no sawflies are listed on the widely used JNCC spreadsheet of species conservation
designations, nor are any featured in the online Pantheon tool used for analysing invertebrate
survey data (www.pantheon.brc.ac.uk). A GB-level IUCN Red List for sawflies will add significantly to
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our understanding and appreciation of this group and enable us to identify those for which we ought
to have conservation concern.

The process of undertaking IUCN Red List assessments is well covered elsewhere (e.g. IUCN 20123,
2012b, 2019). In short, available data are collated, summarised to produce standard metrics and
compared against strictly defined criteria in order to determine which Red List category a species
should be assigned to. Issues that arose relating to assessing the available sawfly data within this
framework are fully discussed below.

1.2 GB Rarity Status for invertebrates

It is important to recognise that threat and rarity are not the same thing. Whilst IUCN threat
assessments are now the most important means of describing the conservation status of GB
invertebrate (and all other) species, it remains useful to identify species with a restricted geographic
distribution within Great Britain; species apparently occurring between 1-15 hectads of the national
grid are defined as Nationally Rare whilst species occurring between 16-100 hectads are defined as
Nationally Scarce. These measures are not IUCN categories, but they can be determined most readily
during the data collation and analyses required for IUCN assessments and so most recent GB Red List
reviews also identify those which are Nationally Rare and Nationally Scarce.

1.3 Phases of the Review

Phases 1 and 2 of the review have previously been published (Musgrove 2022, 2023). Data
pertaining to the occurrence of sawflies (excluding the subfamily Nematinae) in Britain were collated
and assessed against IUCN Red List criteria in order to categorise each species in terms of national
threat status. Of 335 species under consideration in these two phases, 11 were assessed as being
Regionally Extinct, eight Critically Endangered, nine Endangered and 17 Vulnerable. In addition, the
GB Rarity Status of the same species was assessed at the same time, with 42 species classed as
Nationally Rare and 18 as Nationally Scarce. A full justification of the conclusions reached was
provided, alongside discussion of the methodology used.

The current document describes phase 3 of the review, covering the subfamily Nematinae (of the
family Tenthredinidae).



2 Methods

2.1  Data collation and management

2.1.1 Data sources

At the outset of work for the review there was no active recording scheme nor complete national
dataset for sawflies. Hence, data pertaining to the relevant groups of sawflies were sought from
iRecord, the National Biodiversity Network (NBN) Atlas, all Local Environmental Records Centres,
county sawfly recorders and key individual recorders, the latter being contacted directly and/or
alerted to the project through social media and printed newsletters and journals. These data were
added to a compiled dataset collated about ten years previously by Guy Knight.

It should be noted that a number of data contributors made available records relevant to phase 3
when providing phase 1 & 2 data. All such contributors were invited to contribute any updated
datasets for phase 3 and many did so.

Museum collections would be a very valuable source of (mostly) older data. However, most museum
collections remain uncatalogued and the time/resource to undertake such a task was not within the
scope of the current review.

2.1.2 Data verification and deduplication

Amongst the sawflies, many species in the subfamily Nematinae are widely recognised as being
particularly difficult to identify, including by many of the most experienced recorders. A large part of
the reason for this is that the fundamental taxonomy of the group has still not been adequately
established, with many recent reviews revealing (mostly via DNA-based methods) that previously-
held views on species (or genus) limits were clearly incorrect (Prous et al. 2014 etc). This is likely to
be one of the reasons that existing keys used for naming Nematinae can often be difficult to use
satisfactorily. Further information on Nematinae taxonomy is given below in section 2.2.1.1.

It was recognised from the outset that establishing the veracity of each individual sawfly record was
never going to be possible. Many records are old and are provided ‘as is’, with no means of
verification. Whilst many older records may still be supported by extant specimens in collections
around Britain, it was not practical to visit collections to check every specimen. On the other hand,
many recent records have been provided via online channels with accompanying photographs of
sufficient quality which enable the verification of records. In practice, a mixed approach had to be
adopted.

Firstly, any descriptions of verification status that had been provided along with the record were
considered carefully and for the most part followed. In particular, records from iRecord that had
been assessed as ‘not accepted’ were not incorporated, whilst those that were ‘plausible’ or ‘not
reviewed’ were considered on a species-by-species basis.

Secondly, a proportionate approach was taken to checking and deduplicating individual records,
based on the volume of data per species. For example, it was impractical (and indeed unnecessary)



to examine closely over 6,000 records of Euura proxima, but it was entirely feasible (and indeed
important) to look over every individual record of those species with only a small number of records.
In the end, 139 species were examined and carefully deduplicated.

As discussed in more detail below, for the purposes of IUCN status assessments, only records from a
recent 30-year period are strictly required for generating the relevant metrics to compare against
threshold values. However, many species are very data poor and the question often arise as to
whether an assessment should be treated with confidence, or alternatively replaced with a status of
Data Deficient. In these cases, older data can give extremely valuable context in judging how much
weight should be placed on sparse recent records. Older data are also important in providing an
insight into whether a species occurrence here is of long-standing (or not) and so whether they
might be native (or not).

For the purposes of IUCN and GB rarity status assessments, deduplication of widespread species is
not required, given that the key metrics rely on ‘distinct’ combinations of grid squares over time (e.g.
five records from the same place in the same year will only ‘count’ as one). The same could be said
for the rarer species also, but in those cases, the extra attention to detail was deemed important,
given that assigning different categories can be strongly influenced by just a small number of
records.

In terms of applying a level of verification assessment to individual records of the rarer species, a
case-by-case assessment had to be made, based on a combination of location (compared to the
range represented by other records), identification difficulty, changes in taxonomic opinion over
time (which can be very significant), experience of the recorder and/or determiner, and so on. Such
assessments will never be perfect, but were considered sufficient as to enable a robust assessment
of status. They also mirror, to a large degree, the approach taken by verifiers for the large national
recording schemes (e.g. those using iRecord).

2.1.3 Data management

Particular attention was given to constructing a robust system of data management. This was
because it was recognised that data would continue to be provided late into the process and it
would not be possible to wait for all data to be provided before embarking on analyses and
assessments. The steps required to generate the metrics necessary for undertaking the review are
relatively complex and would be laborious to repeat in a manual way, hence as much of the process
as possible was coded to enable rapid repetition when new data was received. The current third
phase of the review benefited from re-using the data management system originally constructed for
phases 1 and 2, updated where required. The process was broadly as follows:

Individual datasets were mostly received as Excel files. No (or absolute minimal) manipulation of
these files was undertaken, to avoid carrying out actions that might be missed in future should the
dataset need re-loading. The datasets were saved as comma-separated text files.

The open source database system MySQL (version 8.0) was used as a data management
environment. Each dataset was loaded into the database, into an individual ‘pre’ table (e.g.
pre_irecord, pre_norfolk, etc). Retaining each dataset as a separate table at this point enabled the
wide variety of different data fields used for different systems to be retained easily for future use,
without manual manipulation within Excel each time.



Initial data cleaning steps were undertaken for each dataset, to leave each with a consistent set of
fields for date_from, date_to, date_type, year2use and gridref. All data cleaning steps were written
as SQL statements to enable re-use in a consistent manner.

For each dataset, the scientific names used for the taxa were compared with a definitive checklist
and used to continually build up a ‘translation’ table. This meant that taxon names could be retained
in the ‘pre’ tables but that it was always then possible to map them onto their currently recognised
taxonomic units.

For each dataset, a ‘working’ table was then created which included only the following fields: taxon,
year, location_name, gridref, grid10km, grid2km, gridlkm. The last three of these fields were
constructed from the original grid reference where the resolution of the latter made it possible.

The ‘working’ tables for each dataset were then combined into a single ‘working_combined’ table.
The source of each record was retained in the combined dataset. Two further fields were also
created at this point. Firstly, for every record, a ‘nominal tetrad’ field was populated (preferentially)
with the actual tetrad (2-km square) where this was possible (i.e. if the spatial resolution of the
record was 2-km or finer) or, where this was not possible, with the middle tetrad of the relevant 10-
km square (e.g. TM29M). The nominal tetrad approach was developed in order to enable certain
important metrics to be generated for assessment against IUCN criteria (see below). Secondly, the
grid references were compared against a lookup table to determine the best match in terms of
country —i.e. England, Wales, Scotland, or where necessary, cross border England_Wales or
England_Scotland.

Standard extracts were then produced for importing into QGIS for the determination of some area
measurements, notably the calculation of Extent of Occurrence (EOQO) over shorter time periods,
requiring the construction of an ‘alpha hull’ concave polygon. For each combination of taxon and
period (e.g. ‘Nematus_lucidus_08 22’), every associated nominal tetrad (see above) was extracted.
A similar extraction was made for the purpose of deriving adjusted GB rarity status measures.

The use of QGIS (version 3.16.10) for the construction of the alpha-hulls and calculation of their
areas, for all taxon/period combinations, involved a combination of standard geometry processing
tools plus a bespoke plugin created by the Field Studies Council for the purposes of mapping
biological records. Multiple scenarios involving different alpha-parameters were computed, in order
to investigate the effect of varying this parameter, which was felt likely to be particularly important
for smaller datasets. More detailed notes on using QGIS for this purpose were provided in Appendix
1 of the phase 1 report (Musgrove 2022) in the hope they would be useful to other workers.

The area measurements per taxon/period/alpha-parameter produced from QGIS were then
imported back into a table in the MySQL database.

Finally, SQL code was used to extract all of the relevant metrics for the assessments of IUCN status
and GB rarity status, forming the basis of the final data table. Importantly, because most of the
above steps were retained as code, the entire process could be repeated easily, as and when
additional (or updated) datasets arrived.

2.2 Undertaking the IUCN Red List Assessment



Regional assessments are carried out in a three-step process. First, assessors must determine which
taxa and which regional populations to assess (step one). Next, the regional population for each
taxon is evaluated according to the IUCN Red List Categories and Criteria (IUCN 2012), and a
preliminary status category is assigned (step two). The effect of populations of the same taxon in
neighbouring regions on the regional population is then considered, and the preliminary category is
up- or down-listed if appropriate (step three). Thus, the final categorization reflects the extinction
risk for the taxon within the region being evaluated, having considered potential interactions with
populations outside that region.

2.2.1 Determining which taxa and which regional populations to assess

The first stage of the IUCN Red List GB assessment is to determine which taxa will be assessed at the
level of Great Britain. This question has two main components. Firstly, it is necessary to decide on a
taxonomic authority to follow, to determine species limits, list sequence and so on. Secondly, it is
necessary to consider which species may need to be given the status Not Applicable (NA), meaning
that whilst records of the species exist, there are good reasons not to allocate a further Red List
status to them.

2.2.1.1 Taxonomic treatment

Sawfly taxonomy is in a state of considerable flux and subject to ongoing revision and development.
The most recent published British (and Irish) checklist is by Liston et al. (2014), as part of a series of
papers covering all British and Irish Hymenoptera. It is several years out of date now, however and
new taxonomic studies have been published with regularity: these have been incorporated where
possible. More recent updates have been obtained via the online world checklist ‘ECatSym’
(https://sdei.de/ecatsym/), hosted by the Senckenberg Deutsches Entomologisches Institut. This
electronic catalogue (Taeger et al. 2018) was checked throughout this review in cases of taxonomic
uncertainty.

Given that Nematinae taxonomy is a very active area of research at present, the main researchers in
this field were contacted with requests for their perspectives based on their work. In particular,
Marko Mutanen generously provided advice on the species list likely to be used for a forthcoming
Sawflies of Fennoscandia book (Mutanen et al. in prep), which is considered likely to become the
new definitive reference work regarding the species in northern Europe. Further advice and
discussion regarding the Nematinae potentially present in Britain, based on as-yet-unpublished
work, was provided by Marko Prous, Andrew Liston and Andreas Taeger.

Issues relating to taxonomic change are covered extensively in the table containing the final results.
However, the key changes since the core work of Benson (1958) and the checklist by Liston et al.
(2014) are depicted in Figure 1 below, and can be summarised as:

e One new genus — Endophytus — has been discovered in Britain.
e Many new species in other genera have also been discovered.
e Former Priophorus and Trichiocampus are now within an expanded Cladius.


https://sdei.de/ecatsym/

e  Pristicampus arcticus in Liston et al. (2014) is now called Pristiphora malaisei. This species
was absent from Benson (1958), being discovered (by Benson) in 1961, at which point he
referred to it as Pachynematus arcticus.

e (Croesus (in Benson) saw a slight name change to Craesus (in Liston), but more recently all
four species in that former genus have been transferred to the new meaning of Nematus,
along with two species already in that genus (/ucidus and umbratus).

e Pontania (Benson) was split into Pontania and Phyllocolpa by Liston et al. (2014) (but then
see next point).

e All Nematus (apart from lucidus and umbratus), Pachynematus, Amauronematus, Euura,
Pontania and Phyllocolpa are now considered part of a much-expanded Euura.

e The relationships within the new Euura are still being established. Whilst the three groups of
gallers (former Euura, Pontania and Phyllocolpa) seem to form a monophyletic grouping, the
former genera Amauronematus, Pachynematus and Nematus do not form monophyletic
groups.

Due to the relative dearth of available works on sawflies, most observers still rely heavily on Benson
(1958) and so careful consideration of subsequent name changes has been required when assessing
records. These are discussed where required in the species accounts in the main data table.

It was considered important to be as thorough as possible in keeping abreast of taxonomic
developments, to avoid the review being out-of-date as soon as it was published. However, it is
inevitable that taxonomic understanding will continue to develop, and use of this review should take
into account further changes in nomenclature and species limits. Additionally, there are likely to be
numerous additional species as yet unrecorded in Britain.



Figure 1: Recent taxonomic shifts in the Nematinae
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2.2.1.2 Assessing whether Not Applicable (NA) is the correct status

Not Applicable (NA) is a status that can be used within regional Red List assessments (but not global
ones) and is defined as a ‘category for a taxon deemed to be ineligible for assessment at a regional
level. A taxon may be NA because it is not a wild population or is not within its natural range in the
region, or because it is a vagrant to the region.” Moreover, ‘a regional Red List categorization process
should be applied only to wild populations inside their natural range and to populations resulting
from benign introductions’. However, ‘in contrast to other Red List Categories, it is not mandatory to
use NA for all taxa to which it applies; but is recommended for taxa where its use is informative.’
Therefore, there would appear to be a degree of leeway open regarding the use of NA in regional
assessments, although it seems important that a clear rationale should be set out to justify the way
in which the NA status has been deployed.

No sawfly is known to have been deliberately introduced to Britain for any reason (benign or
otherwise).

There are many species of sawflies in Britain for which the description ‘not a wild population or not
within its natural range in the region’ could be argued as apt. However, the situation is far from
clear-cut, with a range of graded scenarios.

Given that the environment in Britain is so strongly human-modified (and has been for thousands of
years), it seems unhelpful to adopt an overly purist approach to which species are truly wild or not.
By analogy, House Sparrows Passer domesticus and Swifts Apus apus are often given significant
attention from a conservation viewpoint, yet both are largely dependent on human-modified
environments. Moreover, in most cases it is impossible to tell the mechanisms by which insects
arrive into the UK.

Furthermore, the IUCN guidelines make clear that a threatened status does not, by itself, imply that
a species is a conservation priority; it is simply an expression of the likelihood of extinction in the
near future. If that is the case then it is not clear why it makes any difference whether a species is a
long-established native or a more recent arrival, native or otherwise. Of course, any conservation
prioritisation exercise should clearly give serious consideration to published assessments of
extinction risk, but it does not have to be bound by it.

During this phase of the review, the status NA was only used for four species:

e Species that have never been recorded ‘at large’ in the countryside but instead have been
encountered solely in situations that strongly point to recent importation. During the Phase 3
work, this is clearly the case with one species, Pseudodineura mentiens on Hepatica in
Edinburgh Botanic Gardens. Additionally, Pristiphora subarctica is one of a number of spruce-
feeding species that have been detected, but with just a single record from one locality in 1949
it was considered that there was insufficient evidence of true establishment in the country.

e Species that appear to be at a very early stage of colonisation. The Regional Guidelines say that
a taxon ‘should not be considered for regional assessment until the taxon has reproduced
within the region for several years (typically for at least 10 consecutive years).” This can be very
difficult to judge when considering poorly-recorded groups of inconspicuous insects. However,
for the purposes of the review, the two Acer-feeding species Pristiphora depressa and P. tetrica
were discovered in southern England in 2021 and 2023 respectively, and whilst both may well



have been overlooked for some time, seem likely to be in reasonably early stages of
colonisation. Conversely, a number of recent discoveries on montane Salix species, or feeding
on non-native conifers in the north and west seem highly likely to not be recent arrivals. In a
few other cases, recent addition to the British list is due to their recent inclusion in key
identification papers (e.g. Euura respondens, E. dispar) and again in these cases they are not
thought to necessarily represent early colonisations.

Conversely, for the purposes of this review, the following species were considered to be suitable for
assessment.

o The sawfly Euura spiraeae feeds on Aruncus dioicus, a flowering herbaceous plant not native to
Britain. However, the plant is native on the continent, as well as throughout Asia and North
America. The sawfly seems most likely to have arrived in Britain through horticulture, although
it is not possible to say for sure. It has been present for 100 years and is widespread in gardens.

e The sawfly Euura tibialis feeds on Robinia pseudoacacia, a tree native to the USA but very
widely planted (and established as a non-native) elsewhere. Again, the sawfly presumably
arrived through horticulture but it has been present in Britain for about 200 years and is
widespread.

e Seven species of Nematinae sawflies feed on larches Larix, with a further ten species on spruces
Picea. These conifers are not native to Britain but are very widely planted, including in extensive
plantations. The precise means of establishment of any of these species are unknown but most
have been known in Britain for many years (albeit almost all are very poorly recorded).

Finally, there are four species for which records existed, but for which further investigation
suggested that there was no strong evidence that they had ever occurred in Britain. These four are
retained in the main data table (to assist future workers who come across reference to them) but
are given the status NE (Not Evaluated).

2.2.2  Evaluation of each taxon according to IUCN Red List Categories and Criteria

The process for evaluating data against criteria is well set out by the IUCN’s documents and
guidelines. However, the following notes discuss the particular issues encountered relating to the
implementation of this process against the British sawfly dataset.

Phase 1 of the sawfly review was mostly based on records made up to the end of the year 2020, with
Phase 2 mostly using data up to 2021. In a small number of cases, records post-dating the final year
were incorporated where they would have a material effect on the IUCN status.

Hence, for Phase 3 the main 30-year period used for assessment was from 1993 to 2022. To enable
investigation of whether any very recent records might be sufficient to affect status assessments of
very data-poor species, the entire process was also run using a 1994 to 2023 dataset, and the results
compared. As it turned out, 2023 data was only used for four species, as indicated in the main
results spreadsheet.

2.2.2.1 Assessing status under Criterion A



Criterion A relates to a reduction in population size. Population size reduction needs to be assessed
over the longer of 10 years or three generations. Sawflies all have generation lengths of less than
three years, and hence a 10 year period is the appropriate duration for the assessment of all species.

The Guidelines allow for predicted population change into the future to be used for assessments
(subcriteria A3 and A4). However, data of sufficient quantity or quality do not exist for any British
sawflies to make this a realistic proposition.

Subcriteria Al and A2 differ based on whether ‘the causes of the reduction are clearly reversible
AND understood AND have ceased’ (for A1) or whether at least one of those three provisos is
incorrect (for A2). Again, the nature of the available data for sawflies at present means that Al is not
a realistic prospect. Hence, A2 is the only remaining subcriterion.

Population size reduction measures need to be based on at least one of,
(a) direct observation [except A3]
(b) an index of abundance appropriate to the taxon
(c) a decline in area of occupancy (AOO), extent of occurrence (EOO) and/or habitat quality
(d) actual or potential levels of exploitation
(e) effects of introduced taxa, hybridization, pathogens, pollutants, competitors or parasites.

In effect, the only usable metrics that can be deployed for British sawflies relate to changes in
distribution and range —i.e. in AOO and EQOQ, i.e. A2c. In reality we do not know the precise EOO or
AOOQ in a given year, and instead have to try to derive an estimate of these measures by using data
consolidated across longer time periods. The following approach was taken.

1) Records were combined across 1993-2007 and were all assigned to relate nominally to 2000;
likewise, records were combined across 2008-2022 and were assigned nominally to 2015.

2) For each species and for each of the two time periods, the EOO was calculated via the
construction of alpha-hull concave polygons. The polygons were constructed using the open-
source desktop application QGIS using an alpha-hull threshold parameter value of 0.75.

a. Note that this value is the same as used for most species in Phase 2. It is noted that
the guidance in IUCN (2019) does not specify a definitive value for this parameter,
nor does it say that the same value is necessarily used for every species. Varying the
parameter operates by selectively removing outlying points to leave a smaller core
from which to construct a concave polygon. This becomes increasingly problematic
as numbers of points decline to low numbers, as the ‘outliers’ become a
proportionally larger part of the dataset. Because of this concern, a range of
scenarios were examined by creating concave polygons using a range of alpha-hull
threshold parameters in QGIS (0.5, 0.75, 0.9). On examination of the results, it was
felt that a value of 0.75 resulted in a good compromise in excluding unrealistic
outliers whilst creating realistic EOO polygons from which to calculate area
measurements.

3) The AOO was also calculated for each species and time-period, by assigning every record to
a 2 x 2 km square (using a nominal central ‘nominal tetrad’ (see 2.1.3) for any records that
were only defined to a 10 x 10 km resolution), and then summing the areas of the distinct
squares.



4) For each species, and for each of EOO and AOO, the values assigned to the nominal years
2000 and 2015 were used to construct an exponential curve, from which the estimated
change between the years 2012 and 2022 was calculated, following the approach discussed
in section 4.5 of the Red List Guidelines (and underpinning the Criterion A tool downloadable
from https://www.iucnredlist.org/resources/grid). In the absence of evidence to the
contrary, exponential change (indicating a constant rate of change) was felt more likely to be
a better fit than linear change (indicating a constant loss/gain of absolute numbers). We
might expect to observe exponential decline as a result of a degradation of habitat
quality/suitability which reduced the reproductive rate of a species to below the
replacement rate. In contrast, linear decline might be expected when an equal area of
(similar quality) habitat was entirely lost per year. In reality, the true nature of population
changes and underlying influences are seldom known for insects such as sawflies, but
exponential decline feels the more appropriate model to be used.

5) The calculated change measures were then compared against the threshold values for A2 of
-30% (VU), -50% (EN) and -80% (CR). For ‘near-misses’ (where the change was -20 to -29%),
the potential for assigning the category NT was considered.

Note that the IUCN guidelines state that only records of adults, not immatures, should be used for
direct assessment of population size under Criterion A. However, there is no such restriction for the
purposes of calculating range measures (AOO, EOQ), so records of sawfly larvae have been retained
as their presence clearly indicates the recent presence of adults of the species. For many species of
insects, including some sawflies, the vast majority of records will relate to the detection of larvae.

2.2.2.2 Assessing status under Criterion B

Criterion B relates broadly to an assessment of geographic range. Either EOO and/or AOO need to be
below certain threshold values, AND at least two of three further conditions need to apply.
However, one of these latter relates to demonstrating ‘extreme fluctuations’, which the sawfly
dataset is not sufficiently detailed to enable. Therefore, to qualify under Criterion B, the range needs
to be both

a) Severely fragmented OR with a low number of locations

b) Continuing decline observed, estimated, inferred or projected in any of i) EQO, ii) AOQ, iii)
area, extent and/or quality of habitats, iv) number of locations or subpopulations; v) number
of mature individuals.

Severe fragmentation (within a) is defined as such: ‘A taxon can be considered to be severely
fragmented if most (>50%) of its total area of occupancy is in habitat patches that are (1) smaller
than would be required to support a viable population, and (2) separated from other habitat patches
by a large distance.’ There is insufficient knowledge available to say how big a habitat patch is
required to support a viable population for any species, and hence the severe fragmentation is not
usable within this review.

The remaining metrics were considered as follows:

Extent of Occurrence (EOO) was assessed by finding the area of a minimum convex polygon that
contained the ‘nominal tetrad’ (see 2.1.3) relating to every record of a species over the 30 year


https://www.iucnredlist.org/resources/grid

period 1993-2022. This value was calculable via in-built functions in MySQL and was compared to
the threshold values for VU (<20,000 km?), EN (<5,000 km?) and CR (<100 km?).

Area of Occupancy (AOQ) was assessed by summing the area of all distinct ‘nominal tetrads’ (see
2.1.3) relating to every record of a species over the 30 year period 1993-2022, and was compared to
the threshold values for VU (<2,000 km?), EN (<500 km?) and CR (<10 km?).

‘Number of locations’ was assessed in the context of the IUCN definition of a ‘location’ relating to ‘a
geographically or ecologically distinct area in which a single threatening event can rapidly affect all
individuals of the taxon present’. For terrestrial insects, such an area would be quite small. For the
purposes of this review, a location was defined as a 2 x 2 km square (tetrad), so making use of the
same units as for the AOO calculations. Again, ‘nominal tetrads’ were used when records were only
defined to a 10 x 10 km level of precision.

Note that using nominal tetrads (which are 4 km?2) as the same measure for Locations and AOO
calculation simply places a tighter constraint on the AOO requirement under criterion B2. That is,
whilst AOO needs to be below 2,000 km? for a threatened status, there is also a need for there to be
ten or fewer locations, which means that actually one needs an AOO of 40 km? or fewer. As it
happens, because of the low level of recording of sawflies, almost all species currently have an AOO
of below 2,000 km?.

Finally, there is a need to assess whether there is "a continuing decline inferred in any of: (i) extent
of occurrence; (ii) area of occupancy; (iii) area, extent and/or quality of habitat; (iv) number of
locations or subpopulations; (v) number of mature individuals". Options (iii) and (v) are not
calculable from the data available. Moreover, given that we are basing locations and AOO on the
same nominal tetrad measure, (ii) and (iv) are entirely equivalent to each other.

For the purposes of the review, continuing decline was assessed over the 30 year period 1993 to
2022. This allowed for two overlapping assessments, looking at three 10-year blocks and two 15-year
blocks, which it was intended would smooth over irregularities in a patchy dataset. For each of these
five time-periods, EOO was calculated via the use of alpha hulls (where datasets were large enough
to allow this), whilst AOO (and number of locations) was calculated from the distinct nominal
tetrads. Continuing decline was assessed as occurring if:

2008-2022 < 1993-2007 —i.e. decline between two 15-year blocks
or

2013-2022 < 2003-2012 —i.e. decline between two most recent 10-year blocks
or

2003-2012 < 1993-2002 alongside 2013-2022 not > 2003-2012 —i.e. decline from the 1990's
to 2000’s and no increase in 2010’s.

In reality, the level of sawfly recording has increased greatly in the last decade (Figure 3, see Results)
which in itself may be masking further real declines. For species to have seen a recent continuing
decline is therefore especially noteworthy.

2.2.2.3 Assessing status under Criterion C



Criterion C requires a knowledge of the number of mature individuals in a population. This is not
known for any British sawflies and hence Criterion C could not be used in the majority of cases.
However, the possibility that a population could number 10,000 mature individuals was considered
for those species with few records or with a highly-restricted range.

2.2.2.4 Assessing status under Criterion D

Criterion D relates to very small or restricted populations. For a species to qualify under D1 a
knowledge of the number of mature individuals is required, but we do not have this information for
sawflies, though the possibility was considered that very small populations might exist in cases
where there are very few records or range is very restricted. However, qualification as Vulnerable
under Criterion D2 is possible if there is a restricted area of occupancy (typically AOO < 20 km? or
number of locations <=5), coupled with a ‘plausible future threat that could drive the taxon to CR or
RE in a very short time.’

For the current review, sawflies were identified as potentially qualifying for D2 if they had been
recorded from between one and five nominal tetrads between 1993 and 2022. For each of these,
the question of a plausible future threat was considered. In practice, there were relatively few cases
in which a plausible future threat could be suggested that would operate over more than one
location. However, in cases where a species had been reported from just one site since 1993 it was
considered plausible that a threat could drive that species to Critically Endangered or Extinct in a
short time. The status Near Threatened was also considered as an option where a plausible threat
could not be suggested.

2.2.2.5 Assessing status under Criterion E

Criterion E requires a quantitative analysis to be undertaken that indicates the probability of future
extinction in the wild over a set time-period. No such analyses have been undertaken for British
sawflies (and these are unlikely at present given the nature of the available dataset) and hence
Criterion E could not be used in the assessment.

2.2.2.6 Assessing whether a Near Threatened (NT) status is appropriate

A taxon can be classed as Near Threatened (NT) when it has been evaluated against all possible
criteria and does not qualify for Critically Endangered, Endangered or Vulnerable now, but is close to
qualifying for or is likely to qualify for a threatened category in the near future. The Guidelines note
that NT is appropriate ‘especially when there is a high degree of uncertainty’, which certainly applies
to many British sawflies.

A taxon may also qualify for NT if it is the focus of a continuing taxon-specific or habitat-specific
conservation or management programme targeted towards the taxon in question, the cessation of
which would result in the taxon qualifying for one of the threatened categories within a period of
five years. However, this is not the case for any British sawflies to date.



The regional guidelines also note that NT could be appropriate if a Vulnerable species were deemed
appropriate for ‘downlisting’ if it were felt that it could be ‘rescued’ by populations in neighbouring
regions (i.e. mainland Europe). However, there is insufficient information available concerning either
the status of sawflies in Europe, or their dispersal capabilities, with which to make such an
assessment at present.

For taxa listed as Near Threatened on the IUCN Red List, assessors are asked to indicate which
criteria were nearly met as part of the justification.

For the current review, all species whose metrics were close to threshold values (and in particular
when some but not all subcriteria were met) were carefully considered, noting particularly the
upsurge in recording effort in recent years that may well mask actual declines.

2.2.2.7 Assessing whether a Data Deficient (DD) status is appropriate

Data Deficient is a status which can be allocated in cases where there is so little available
information (direct or indirect) with which to make an assessment that the species could as
justifiably be assigned to Critically Endangered as to Least Concern. However, over-use of DD is
discouraged, and even very limited data can be sufficient to draw conclusions regarding an IUCN Red
List status.

If a taxon is known, but there is no direct or indirect information about its current status or possible
threats, then it is obviously DD. The issue becomes more complex when there is very little
information known about a taxon, but the available information indicates that the taxon may be
threatened. The question then becomes how far it is acceptable to take inference and projection.

For the category of DD to be assigned, it must be demonstrable that data are inadequate to
determine a threat category. If the data are so uncertain that both CR and LC are plausible
categories, the taxon can be listed as DD. However, if plausible categories range from NT to
threatened categories, DD is not the appropriate category.

A significant reason for assigning a status of DD to sawfly species relates to taxonomic uncertainty.
As per the IUCN guidelines, it is not that DD should be used for taxa that simply have uncertainty
around their taxonomy, but rather that the taxonomic uncertainty impacts on the potential to assess
records of that taxon. In practice, this is quite often the case for sawflies, given that the main
identification source underpinning most records (Benson (1958)) does not represent the currently-
understood taxonomic situation for many species, and hence many records involve a degree of
uncertainty as to which taxon they should be referred to.

Similarly, many species have been recognised as occurring in Britain since Benson (1958), often in
circumstances that suggest they may well have been present much earlier, but overlooked as a
result of their absence from this core reference work.

In the current review, DD was frequently used where records were very sparse and mostly in areas
that have been seldom or never surveyed for sawflies subsequently, mostly in upland areas in the
north of Britain. Numerous species have only been recorded on a handful of occasions during
dedicated expeditions, including those by Robert Benson in the 1930s-1950s, and more recent
examples from Perthshire in 2010 and Dundreggan in 2011-2012.



Similarly, another group of species have been noted on occasions as pests of commercial forestry or
horticulture, generating interest and some biological records as a result. When outbreaks have
declined, records have also declined but frequently it is unclear whether the apparent scale of
reduction is entirely correct, or heavily influenced by a reduction in commercial interest. A study of
sawflies in two Welsh spruce forests by Enston & Williams (2023) strongly suggests that at least
some of the species in commercial forestry could remain numerous and widespread, but largely
unrecorded.

Although most of the core statistics required for undertaking IUCN assessments involve records from
a recent 30 year period, it is noteworthy how important historical records (i.e. more than 30 years
old) can be for assessing Data Deficiency, as they give significant context from which to judge recent
data. For example, a species with very few recent records may be judged very differently depending
upon whether historical records were widespread across south-east England, or restricted to a
handful of observations in the Scottish Highlands.

2.2.2.8 Assessing whether a Regionally Extinct (RE) or Critically Endangered (Possibly Extinct) (CR(PE))
status is appropriate

The Regional Guidelines define RE as a ‘category for a taxon when there is no reasonable doubt that
the last individual potentially capable of reproduction within the region has died.’ They further note
that ‘it is not possible to set any general rules for a time period since the last observation before taxa
are classified as RE. This will depend on how much effort has been devoted to searches for the
taxon, which in turn will vary, both with organism and region. If the regional authority decides to
adopt any time frames for RE assessments, these should be clearly specified.’

The term 'no reasonable doubt' is important for poorly recorded taxa like sawflies. Even apparently
common and widespread species are relatively poorly recorded, compared to many other taxonomic
groups. Moreover, little or (usually) no effort would appear to have been devoted to searches for
most rare species. Therefore, it is difficult to say that there is not a reasonable level of doubt as to
whether a species remains extant or not in Britain, even many years after being last recorded.

Having said this, there are some species with no recent records where one might reasonably expect
detections to have been made. The general level of interest in sawfly recording has increased
strongly in the last decade, and a number of species have been rediscovered through a combination
of digital photography, social media and online biological recording applications. Therefore, a
continuing absence by some species does give significant cause for concern, although this does need
to be assessed on a species-by-species basis, based on distributional, habitat and behavioural
factors, as well as distinctiveness from an identification point of view.

For this review, the approach that has been taken is that species that have not been recorded
reliably since the beginning of 1993 have been considered as candidates for RE, with other factors
then being taken into account.

Additionally, the tag of ‘Possibly Extinct’ has been developed by IUCN to identify those Critically
Endangered species that are, on the balance of evidence, likely to be extinct, but for which there is a
small chance that they may be extant. Therefore, the potential for using CR(PE) has also been
considered for species that have not been recorded since 1993. There is a particular difficulty in
deciding how best to provide criteria to back up an assessment of CR(PE), given that there are no
recent data on which to assess Criterion A (i.e. a decline from zero to zero in the last ten years) and



Criterion B (similar issue for assessing ‘continuing decline’ and there is a requirement for one
location). Criterion D could apply (very small area and plausible future threat) but that is only able to
lead to a status of VU, not CR.

The Guidelines (IUCN 2012, p82) do note ‘there are many species for which extinction is a possibility,
but for which the declines or disappearances took place more than 10 years or three generations
ago (whichever is longer), and for which the EOO and AOO are too large for listing as CR, and/or at
least two subcriteria for CR B are not met. In such instances, the species should be listed as CR
C2a(i), CR C2a(ii), and/or CR D, whichever seems more plausible. Such an assessment therefore
implies an estimated population size of fewer than 250 mature individuals (for C2) or 50 mature
individuals (for D). Even though it is impossible to know whether or not such an assumption is
correct, it is a reasonable one for a species that could be Extinct.’

2.2.3 Consideration of the effect of populations in neighbouring regions

In step three of a regional IUCN Red List assessment, the existence and status of any conspecific
populations outside the region that may affect the risk of extinction within the region should be
investigated.

If the taxon is endemic to the region or the regional population is isolated, the Red List Category
defined by the criteria should be adopted unaltered. One species (Euura arbusculae) considered
during this phase of the review is currently considered to be endemic to Britain (although is
suspected likely to occur in Scandinavia also).

If conspecific populations outside the region are judged to affect the regional extinction risk, the
regional Red List Category should be changed to a more appropriate level that reflects the extinction
risk. In most cases, this will mean downlisting the category obtained in step two, because
populations within the region may experience a “rescue effect” from populations outside the region.
In other words, immigration from outside the region will tend to decrease extinction risk within the
region. Conversely, if the population within the region is a demographic sink that is unable to sustain
itself without immigration from populations outside the region, and if the extra-regional source is
expected to decrease, the extinction risk of the regional population may be underestimated by the
criteria. In such exceptional cases, an uplisting of the category may be appropriate. If it is unknown
whether or not extra-regional populations influence the extinction risk of the regional population,
the category from step two should be kept unaltered.

There are no conservation reviews of sawflies in neighbouring European countries, nor is there
sufficient information available concerning dispersal potential of sawflies. Therefore, it is hard to see
on what basis one would alter a British assessment from this perspective. Therefore, none of the
statuses have been altered as a result of Step 3.

2.3 Assessing GB rarity status

Threat, as described by the IUCN Red List process, is not the same thing as rarity. For example, a
species may be common but threatened, or rare and stable. Whilst IUCN threat assessments are
now the most important means of describing the conservation status of GB invertebrate species, it



has also been found valuable to describe how restricted in geographic distribution a species is within
Great Britain. These measures are not IUCN categories, but they can be determined through
essentially the same data analysis process required for IUCN and so most recent GB IUCN Red List
reviews have produced these GB rarity status categorisations at the same time.

GB Rarity has traditionally been assessed by counting the number of hectads (10 x 10 km squares)
from where a species has been recorded. Most recent invertebrate status reviews have used a
definition along the following lines:

Nationally Rare (NR): species recorded from between 1-15 hectads of the Ordnance Survey national
grid in Great Britain in the last 30 years and where there is reasonable confidence that exhaustive
recording would not find them in more than 15 hectads. Broadly speaking, the Nationally Rare
category is equivalent to the Red Data Book categories used by Hyman (revised Parsons) (1992,
1994), namely: Endangered (RDB1), Vulnerable (RDB2), Rare (RDB3), Insufficiently Known (RDBK),
Indeterminate (RDBI) and Extinct.

Nationally Scarce (NS): species recorded from between 16-100 hectads of the Ordnance Survey
national grid in Great Britain in the last 30 years and where there is reasonable confidence that
exhaustive recording would not find them in more than 100 hectads. The Nationally Scarce category
is directly equivalent to the combined 'Notable', Nationally Notable A (Na) and Nationally Notable B
(Nb) categories used in the assessment of various taxonomic groups by Hyman (revised Parsons)
(1992, 1994).

Missing, but implied from these definitions is that a species recorded in 15 or fewer hectads, but
where there is reasonable confidence that exhaustive recording would find them in 16-100, would
be defined as Nationally Scarce. Likewise, any species where there is reasonable confidence that
exhaustive recording would find them in over 100 squares would be defined as having no GB rarity
status.

Note that the same time periods have been used for GB Rarity Status calculations as for the IUCN
Status calculations. That is, most are based on the 30-year period 1993-2022, except for the few

cases where shifting this forward to include records from 2023 made a material difference to the
IUCN status (as indicated in the data table).

The definitions imply a degree of subjectivity around what exhaustive recording could reasonably be
expected to turn up. To some extent this makes sense, as this may vary from taxonomic group to
group. For example, one group may be well-recorded and known to include many habitat specialists,
and hence it would be relatively surprising to find them away from existing sites. Conversely, other
groups may be poorly recorded but include many species that appear to be widely distributed in
fairly ‘common’ habitats, and hence it would be reasonable to expect that exhaustive recording
would uncover many more hectads. Sawflies (and especially many Nematinae) fall clearly into the
latter group.

For the purposes of this review, it was decided that it would be beneficial to develop an objective
approach to estimating a likely number of expected hectads to assess against the GB rarity
thresholds, i.e.

1) Derive a list of hectads per species for the 30-year period 1993 to 2022
2) To produce a broadly representative range map per species, use QGIS to produce an alpha-
hull with threshold value 0.75. Note that for some species this will exclude some outlier



9)

records. For some species present in very few hectads then no alpha hull will be calculable
and the unadjusted hectad count will simply need to be retained.

a. Note that this value differs from the value of 0.3 used for phase 1. As with the IUCN
status calculations (see 2.2.2.1), a range of scenarios were examined by creating
concave polygons using a range of alpha-hull threshold parameters in QGIS (0.3, 0.5,
0.75, 0.9, 1). On examination of the results, it was felt that a value of 0.75 resulted in
a good compromise in excluding unrealistic outliers whilst creating realistic EOO
polygons from which to calculate area measurements.

It is unlikely that all sites on the periphery of the range represent the absolute limit of the
distribution, and so buffer the resulting shapes by 20 km.

Clip the resulting shape by the British coastline.

Calculate the area of the clipped shape in km? and then divide by 100 to give an equivalent
in hectads.

In recognition that species may not always be evenly distributed across the countryside, and
to retain an element of precaution, take the mean of the actual recorded hectads and the
calculated hectads, to give a final estimated value of hectads to compare against the GB
Rarity thresholds.

Consider the results carefully in terms of any understanding of the habitat preferences and
detectability of each species.

GB Rarity status is presented based on the estimated hectads, but clearly labelled so as to
show the extent of any upgrading from the status that would have been achieved from
simply relying on raw hectad counts.

For any species where the IUCN Red List category is Regionally Extinct, then a GB Rarity
Status of ‘Extinct’ is given.

10) For any species where the IUCN Red List category is Not Applicable, for reasons of either a)

lack of occurrence in the wild or b) doubt over provenance, then a GB Rarity status of ‘n/a’ is
indicated. However, for localised recent colonists, the GB Rarity status is calculated as
normal.

11) For any species where the IUCN Red List category is Data Deficient, then a GB Rarity status

may still be calculable (particularly where a minimum range size is apparent), but where not
(particularly in cases of taxonomic uncertainty) then ‘unclear’ is indicated.

12) Note that the broad operation of QGIS is broadly similar to that described in Appendix 1 of

the phase 1 report (Musgrove 2022) for the IUCN calculations.



3 Results

3.1 Datasets obtained

Publicly available datasets

The Biological Records Centre enabled access to sawfly data within iRecord, which was downloaded
on 13/02/2024, comprising just over 40,000 records from across Britain. Of these, about 6,600
records were of species relating to phase 3.

Data from the NBN Atlas were downloaded on 12/02/2024, comprising nearly 60,000 records from
across Britain, although this included duplicates of the iRecord dataset. About 9,400 of these related
to phase 3 species.

Prior compilation exercise

Guy Knight kindly made available a dataset he had been compiling, mostly involving data up to 2012.
This included data digitised by the Biological Records Centre as well as many contributions from
individual recorders, some Local Environmental Records Centres and some museums. Following
extensive reformatting work, this dataset comprised over 40,000 records from across Britain,
including about 4,500 relating to phase 3 species.

Local Environmental Records Centres and other county datasets

Requests for data were sent to all Local Environmental Records Centres (LERCs) in Britain. Many
LERCs had sent data pertaining to Phase 3 species simultaneously with the Phase 2 datasets, but all
were encouraged to check if they had any additional data to provide and a number were able to do
so. Datasets were provided by all LERCs bar two, the latter two being adequately covered by a local
Natural History Society and a very active individual local recorder, respectively. In addition, for
several counties (Norfolk, Lincolnshire, Yorkshire, Kent), active county recorders were in place who
made their datasets available directly. There remain gaps in the LERC network for Orkney, Argyll,
Angus and Perthshire. The LERC/County datasets collectively totalled about 13,500 records relating
to phase 3 species. There were inevitably significant levels of duplication between these datasets
and the national compiled datasets.

Individual recorders
Requests for data for the review were distributed through both social media (key Facebook
discussion groups, plus Twitter) and print media channels, the latter being

British Journal of Entomology and Natural History

The Entomologist’s Record

Bulletin of the Dipterists Forum

Newsletter of the Bees, Wasps and Ants Recording Society
British Wildlife
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In response, datasets totalling about 3,600 records of phase 3 species were received from 20
individuals, including many of the most active British sawfly recorders of recent years. Other
individuals confirmed that their records were available via iRecord.

Other sources
The Royal Horticultural Society made available 1,500 records originating from queries made to their
entomologists over many years, including about 250 relating to Phase 3 species.

The Senckenberg Deutsches Entomologisches Institut undertakes an extensive programme of
research into phylogenetic systematics of sawflies, and kindly made available about 900 British
records it had compiled as a result of their research, including about 400 relating to Phase 3 species.

The Herbert Art Gallery & Museum in Coventry has an extensive collection of sawflies, which had
been catalogued by Adam Wright in 1985. The current curator Ali Wells kindly scanned a remaining
hardcopy of the catalogue from which over 900 records of Phase 3 species were extracted for the
purposes of this review.

The British Plant Gall Society provided a dataset of over 2,000 records of gall-making sawflies.

A small dataset was also provided by the Phenoweb project (based at the University of Edinburgh),
based on DNA-barcoding results from a number of sites. On closer examination, the number of
records in this project that were confidently relatable to Phase 3 species was minimal, and the data
were not used, but this was an interesting insight into a technique likely to be of great value in
future.

A reprint of the paper by Enston & Williams (2023) was made available and the key findings were
incorporated into the analyses.

3.2 Overall dataset metrics

To date, over 240,000 sawfly records have been made available, including species for all three
phases of the planned review. Reducing the dataset to the species under consideration in the
current phase of the review leaves about 42,000 records.

This total included many duplicates. In particular, verified iRecord records are made available
through the NBN Atlas; many county datasets have obtained data from other sources (like iRecord);
and Guy Knight's prior compilation exercise also obtained many records that were submitted
separately for the purposes of the current review.

Determining the overall number of duplicate records is not straightforward. For 139 of the 213
species under consideration, records were carefuly de-duplicated, but this was not possible in the
time available for the more widespread species. Moreover, such a task is also not strictly necessary
for most of the analyses required for a Red List (or GB Rarity) assessment, as most statistics are built
upon counts of distinct grid squares, which does away with the duplicates automatically. However,
for the 139 rarer species, it was informative to consider all of the records in detail, and in those
cases, a detailed de-deduplication exercise was undertaken. For the species concerned, de-
duplication removed 44% of the records, and so if a similar pattern was seen for the more
widespread species, we might expect that the overall dataset would be reduced to approximately



24,000 records following full de-duplication. The number of records per species (original and
actual/estimated deduplicated totals) are listed in Appendix 1.

Figure 1 maps the records that were used, in terms of numbers of records and numbers of species.
Records came from much of Britain, although were more sparse in the northern half of Britain,
inland Wales and the south-west of England.

Figure 2 illustrates the distribution of records through time. There has been a significant upturn in
recent years (albeit relative, as overall data volumes are still low). This is a pattern typical of the
records of many taxonomic groups, as changes in information technology have made it easier to
collate and share data. Note that the apparent declines since 2020 seem mostly likely to be as a
result of incomplete data submission at time of access.

a o
ol afffeen B aFee,
g 0
D Dun
Tl
J‘ﬂ
: gl - 22|
L/ tr} { v mrm
+] N '] nin
i fstle Derryl, ) 5 Mbstle
i o = Tonadhabrry D o 25
lis st
i f-‘: u
Toosce 2
oy L
[s\e@iaﬂ Ism@aﬁ L
Irelang~—-Dublin relang— DuBlin

T w0

iﬁ%z 2 Im

8 K
7 - Kerque S erque
E E
i e n
iy lsaizs

a : a

ot

Figure 1: Relative numbers of records (left) and species richness (right) of phase 3 sawflies per 10 km square
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3.3 I[UCN Red List Status

The data table accompanying this report sets out the IUCN Red List Status for each species, along
with the qualifying criteria, associated metrics and a commentary providing a rationale in support of
the categorisation..

Table 1 summarises the number of phase 3 sawfly species assigned each IUCN Red List Status
following the assessment:

IUCN Red List Status No. of species

Least Concern 115
Near Threatened 22
Vulnerable 11
Endangered 4
Critically Endangered 2
Regionally Extinct 4
Extinct in the Wild 0
Extinct 0
Data Deficient 47
Not Applicable 4
Not Evaluated 4
Total 213

3.4. GB Rarity Status

The data table accompanying this report sets out the GB Rarity Status for each species, along with
raw and estimated numbers of hectads from the most recent 30-year period (mostly 1993-2022), on
which the statuses were based.

Table 2 summarises the number of phase 3 sawfly species assigned each GB Rarity Status following
the assessment:

GB Rarity Status (final) No. of species
None 120
Not adjusted [20]
Upgraded from NS [69]
Upgraded from NR [31]
Nationally Scarce 11
Not adjusted [0]
Upgraded from NR [11]
Nationally Rare 54
Extinct 4
Unclear 18
n/a 6

Total 213



4 Discussion

This is the third phase of the first published review of the status of British sawflies, following
Musgrove (2022) and Musgrove (2023) which collectively covered all of the species except for those
in the subfamily Nematinae of the family Tenthredinidae.

In many ways, this was the most challenging phase to undertake. Even amongst experienced
workers, the Nematinae are recognised as causing particular difficulties in identification and, as a
result, in assessment of records. In part, this is because species limits are still not fully established
and hence existing identification keys may be attempting to delineate taxonomic boundaries that do
not exist. Even where up-to-date revisions are available, backed up with genetic studies, species
diversity is high and differences can be slight. Identification can often rest on subtle differences in
the structure of the genitalia (males) or saws (females). The final word on Nematinae taxonomy is
still some way off into the future, although the forthcoming Sawflies of Fennoscandia (Mutanen et
al. in prep) should act as a valuable new foundation from which to proceed.

Many Nematinae do appear to be common and widespread; 115 of the species were assessed as
Least Concern. This is 54% of the species considered, and 73% of those where data were felt
sufficient to undertake a full assessment (i.e. not Data Deficient, Not Applicable or Not Evaluated) a
very similar proportion to that seen for Phase 2. The larvae of most British sawflies occur on fairly
ubiquitous foodplants, and many are found across the length of the country and hence seem to have
quite broad climatic tolerances. The most frequently recorded species include three that produce
prominent galls on common species of Salix - i.e. Euura proxima on narrow-leaved willows and E.
bridgmanii and E. pedunculi on broad-leaved sallows. The species most frequently recorded as adult
insects include Cladius pectinicornis (feeding mostly on roses), E. clitellata and E. myosotidis (on
grasses) and Nematus lucidus (on Hawthorn and Blackthorn). Some other species are readily
identifiable as free-living larvae, with the gregarious Nematus septentrionalis (on many trees) and E.
pavida (mostly Salix) the most frequently noted. Some species that may be abundant, however, are
relatively seldom recorded due to their size and habits: Benson (1958) suggested that E. mucronata
“was probably the commonest of British sawflies”, but without recognising its galled sallow buds it is
generally overlooked.

Conversely, many species are very little known, and 47 (22%) were assessed as Data Deficient for the
purposes of the review, a much higher percentage than for Phases 1 (14%) or 2 (7%). Given the
difficulty of identification and taxonomic uncertainties, this was not unexpected, and does provide
guidance on data gaps for workers to address. There were few records for most of these species and
many appear to be found in areas seldom visited by sawfly recorders. Montane areas and the far
north-west of Scotland featured strongly here; similar issues are doubtless seen for many other
insect groups, but sawflies (especially Nematinae) are unusual in that diversity increases at higher
latitudes, the opposite pattern seen for most other groups of insects. In large part this seems to be
linked with their relationships with willows and sallows Salix which also show high diversity at
northern latitudes. In Britain, whilst many northern and montane Salix species occur, most of these
have been heavily reduced in extent by historical and ongoing land-use change, notably over-grazing
by deer and sheep and management for driven grouse shooting, as well as afforestation with non-
native conifer plantations. Species such as S. arbuscula, S. lapponum, S. reticulata, S. lanata and S.
myrsinites are now very reduced in extent compared with what is their assumed ‘natural’
distribution, sometimes restricted to isolated ledges out of the reach of herbivores. Each of these



willows supports monophagous (or nearly so) species of sawflies; indeed, S. lapponum is the sole
foodplant for at least four British sawflies.

As well as some species being under-recorded in the mountains, it was also noteworthy that many
species feeding on commercial conifer crops of spruce Picea or larch Larix (no Nematinae feed on
pine Pinus) were very poorly recorded in the context of the area of these habitats across the
country. For example, spruce plantations occupy 726,000 ha (3.5%) of Britain, being especially
extensive in parts of Scotland (7%) (Forestry Commission 2014). Despite the potentially significant
economic impacts of sawfly infestations (seen in Britain and around the world over the years), there
appears to be no scheme in place to monitor their relative numbers over time, and such habitats
seem to be poorly recorded by amateur naturalists. Similarly, monitoring of pest species in orchards
also seems to be minimal or lacking.

Taxonomic challenges were responsible for many of the assessments as Data Deficient, as newly
understood species limits often make it impossible to assign old records to a modern taxon without
the laborious task of visiting numerous museum collections. It remains highly likely that revisions of
sawfly status assessments in future years will find new challenges amongst species that may
currently seem well-defined.

Establishing which sawflies have sufficiently robust data to support a threatened status is
challenging. A total of 11 species were considered as Vulnerable (E. albipennis, E. arbusculae, E.
clibrichella, E. dolichura, E. ischnocera, E. munda, E. nigricantis, E. plicalapponum, E. striata,
Pristiphora staudingeri, Nematus brischkei), four as Endangered (Euura leionota, E. monticola,
Pristiphora carinata, P. wesmaeli) and two as Critically Endangered (E. moerens, P. bifida). There are,
at present, no clear patterns behind the reasons for their threat. More species would doubtless fall
into the threat categories were they not deemed Data Deficient. Even for these 17 threatened
species, it is acknowledged that most are relatively little known and more in-depth study could
change their threat status assessments significantly.

One of the Vulnerable species — E. arbusculae - is currently considered to be endemic to Britain,
being known only from three contiguous tetrads in the Ben Lawers national nature reserve. The
larvae feed in galls in the leaves of Mountain Willow Salix arbuscula, a plant known also from
Scandinavia where the sawfly may also be present but has not yet been detected (Liston et al. 2017).

Four species have been assessed as Regionally Extinct. Hoplocampa brevis is known from pears in
southern England but has not been reported since 1967. Pristiphora pseudocoactula is a birch-
feeder, recorded formerly from three southern woodland/heathland sites but has not been
relocated since 1945. Euura dorsata, another birch-feeder, was described as “not uncommon” in
Scotland by its discoverer in the 19* century, but there have been no records since 1962. Finally,
Euura toeniata is a sallow-feeding species that was sparsely-recorded across southern England but
has no confirmed records since 1946, although there was a possible detection via eDNA in Speyside
in 2022 which gives hope for its continued presence. A number of other species have also gone
unrecorded for over 30 years, but for those it is felt that levels of recording in their known areas
have been insufficient to determine whether or not they are still extant.

There were four species where a status of Not Applicable was concluded, these including two
apparently recent colonists (P. depressa and P. tetrica) and two where the species was not
considered to have become established in the wild (P. subarctica and Pseudodineura mentiens).
Additionally, four species were identified as present on prior lists of British species, but for which



further investigation determined that the evidence for their occurrence in Britain was missing or
inadequate (and thus were given the status Not Evaluated).

As was noted for previous phases, there is little opportunity for recognising historical decline. Whilst
this may not be strictly necessary for assessing extinction risk, a consideration of older data can
certainly bring important context and during this review, older records were found to be very
instructive, particularly for determining whether a status should be considered as Data Deficient or
not. This valuable legacy of older data would be even more greatly enhanced if museums were able
to digitise the data behind their important collections.

Finally, in addition to the IUCN Red List assessment, the GB Rarity Status of individual species was
assessed. Of the 213 species under consideration, 11 were assessed as being Nationally Scarce and
54 as Nationally Rare. The latter figure is much higher than for Phase 2, and results in part from the
very low numbers of records available for most species, from which it was often felt inappropriate to
extrapolate a broader British range.

Priorities for further work are suggested to be as follows:

e Complete the de-duplication of the combined dataset and establish clear permissions with
all data providers surrounding the onwards use of the data, with the aim of establishing a
national Sawfly Recording Scheme dataset.

e Encourage targeted fieldwork to clarify the status of some particularly data-poor species,
with a particular focus on some of the apparent extreme rarities. More focused work looking
at upland habitats would also be particularly valuable as many questions remain regarding
the sawfly fauna of these areas. Any upland Malaise trapping for Diptera, for example,
should aim to retain any sawfly material alongside. A focus on upland Salix species would be
valuable, and given that many of the species involved produce distinctive larval galls, should
be well within the scope of non-specialists.

e Investigate to what extent eDNA work can reliably determine the presence of sawfly species
in a study area; this could be valuable given that many species are at low density and
difficult to detect, in addition to the identification challenges involved.

e Encourage the production of electronic catalogues of museum collections of British sawflies.

e Encourage similar regional IUCN reviews in other parts of Europe, helping generate wider
context to understand the international significance (if any) of populations of sawflies in
Britain.

e Repeat the reviews within 10 years, after which time it is to be hoped that datasets will be
more extensive and based on a more settled taxonomic picture.
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Appendix 1: Species summary

The species covered for the Phase 3 review are listed below in alphabetical order, along with their
final IUCN status, GBRS status, total number of records obtained per species, and totals [or
estimated totals] following de-duplication (and some verification). Estimated totals are based on an
assumption of a consistent 44% of records being duplicates (as found for the scarcer species of

Nematinae for which detailed assessment was undertaken).

Taxon GB IUCN

status
Anoplonyx destructor LC
Cladius brullei LC
Cladius compressicornis LC
Cladius grandis LC
Cladius pectinicornis LC
Cladius pilicornis LC
Cladius rufipes LC
Cladius ulmi LC
Dineura stilata LC
Dineura testaceipes LC
Dineura virididorsata LC
Endophytus anemones NT
Euura abnormis DD
Euura acutiserra DD
Euura albipennis VU
Euura amentorum NT
Euura amerinae LC
Euura ampla LC
Euura anglica DD
Euura annulata LC
Euura anomaloptera LC
Euura aquilonis DD
Euura arbusculae VU
Euura arcticornis DD
Euura atra LC
Euura auritae LC
Euura bergmanni LC
Euura bipartita LC
Euura brevivalvis LC
Euura bridgmanii LC
Euura cadderensis NT
Euura caeruleocarpus LC
Euura clibrichella

VU
Euura clitellata LC
Euura collactanea LC
Euura connecta DD
Euura crassipes DD

GB rarity status

None (upgraded from Nationally Scarce)
None

None

None (upgraded from Nationally Scarce)
None

None

None (upgraded from Nationally Scarce)
None (upgraded from Nationally Scarce)
None (upgraded from Nationally Scarce)
None (upgraded from Nationally Rare)
None (upgraded from Nationally Scarce)
Nationally Rare

Nationally Rare

Nationally Rare

None (upgraded from Nationally Rare)
Nationally Rare

None (upgraded from Nationally Scarce)
None (upgraded from Nationally Rare)
Nationally Rare

None (upgraded from Nationally Scarce)
None (upgraded from Nationally Scarce)
Unclear

Nationally Rare

Unclear

None (upgraded from Nationally Scarce)
None (upgraded from Nationally Rare)
None

None (upgraded from Nationally Rare)
None (upgraded from Nationally Scarce)
None

Nationally Rare

None (upgraded from Nationally Rare)

Nationally Scarce (upgraded from Nationally

Rare)

None

None (upgraded from Nationally Scarce)
Nationally Rare

Nationally Rare

Records
obtained
147
602
887
223
1376
902
77
200
358
45
270
6
5
3
38
18
136
42
12
181
184

15
24
356
23
353
80
100
1979
29
76

24
1351
150

28

Deduplicated
[or estimate]

(82]
[338]
[498]
[125]
[773]
[506]

42
[112]
[201]

27
[151]

4
3
NULL

23

13

67

24

4
[101]
[103]
1
6
9
[200]

15
[198]

45

58

[1112]
16
41

13
[759]
(84]



Taxon

Euura destricta
Euura dispar
Euura dolichura
Euura dorsata
Euura fagi

Euura fahraei
Euura fallax
Euura fasciata
Euura femoralis
Euura ferruginea
Euura flavescens
Euura frenalis

Euura fuscarima

Euura fuscomaculata

Euura punctifrons
Euura glutinosae
Euura variator
Euura tillbergi
Euura herbaceae
Euura histrio
Euura humeralis
Euura hypoxantha
Euura imperfecta
Euura ischnocera

Euura jugicola
Euura krausi
Euura leionota

Euura leucapsis
Euura leucolena
Euura leucosticta
Euura leucotrocha
Euura lichtwardti
Euura lienterica
Euura longiserra

Euura melanocephalus

Euura miliaris
Euura miltonota
Euura striata
Euura moerens
Euura montana

Euura monticola
Euura mucronata
Euura munda
Euura myosotidis
Euura myrsiniticola

GB IUCN
status
NT
DD
VU

RE

LC

NT

LC

LC

DD

LC

LC

NT
DD
NT
DD
LC
DD
LC
LC
LC
LC
LC
LC

vu
DD
LC

EN
LC
NT
LC
LC
LC
DD
NT
LC
LC
DD
VU
CR

LC
EN
LC
VU
LC
DD

GB rarity status

Nationally Rare

Unclear

Nationally Rare

Extinct

None (upgraded from Nationally Scarce)
Nationally Rare

None (upgraded from Nationally Scarce)
None (upgraded from Nationally Scarce)
Unclear

None (upgraded from Nationally Rare)

None (upgraded from Nationally Rare)
Nationally Scarce (upgraded from Nationally
Rare)

Nationally Rare

Nationally Rare

Unclear

None (upgraded from Nationally Rare)
Nationally Rare

None (upgraded from Nationally Rare)
None (upgraded from Nationally Scarce)
None (upgraded from Nationally Scarce)
None (upgraded from Nationally Scarce)
None (upgraded from Nationally Scarce)

None (upgraded from Nationally Rare)
Nationally Scarce (upgraded from Nationally
Rare)

Unclear

None (upgraded from Nationally Rare)
Nationally Scarce (upgraded from Nationally
Rare)

None (upgraded from Nationally Scarce)
Nationally Rare

None (upgraded from Nationally Scarce)
None (upgraded from Nationally Scarce)
None (upgraded from Nationally Scarce)
Nationally Rare

Nationally Rare

None (upgraded from Nationally Scarce)
None (upgraded from Nationally Scarce)
Nationally Rare

None (upgraded from Nationally Rare)

Nationally Rare
Nationally Scarce (upgraded from Nationally
Rare)

Nationally Rare

None (upgraded from Nationally Scarce)
Nationally Rare

None

Nationally Rare

Records
obtained
36
24
25
8
80
33
170
49
32
83
55

22
3
18
5
131

37
199
153
130
144

32

30

56

15
304
60
419
104
194

15
45
119
17
49
94

19
11
448
33
1136
17

Deduplicated
[or estimate]
16
12

42
14
[95]
28
11
44
31

12

14

31

27
[111]
(85]
(73]
(80]
16

15

26

12
[170]
27
[235]
(58]
[109]

13
30
[66]

22
42

12

[251]
15
[638]



Taxon

Euura nigricantis

Euura nigricornis
Euura parvilabris
Euura obducta
Euura oblita

Euura quieta

Euura oligospila
Euura papillosa
Euura pavida

Euura pedunculi
Euura piliserra

Euura plicalapponum
Euura plicaphylicifolia
Euura poecilonota
Euura polita

Euura pravus

Euura proxima
Euura prussica
Euura purpureae
Euura pustulator
Euura putoni

Euura respondens
Euura reticulata
Euura ribesii

Euura sagmarius
Euura salicis

Euura saliciscinereae
Euura salicispurpureae
Euura samolad
Euura scotaspis
Euura scutellata
Euura semilactea
Euura spiraeae
Euura sylvestris

Euura testaceipes
Euura tibialis
Euura toeniata
Euura triandrae
Euura sempersolis
Euura tunicata
Euura vaga

Euura venusta
Euura vesicator
Euura vicina
Euura viduata
Euura viminalis
Euura viridis

GB IUCN
status

VU
LC
DD
LC
LC
NT
LC
LC
LC
LC
DD
VU
DD
LC
DD
NE
LC
DD
DD
DD
NE
DD
DD
LC
NT
LC
DD
NE
DD
DD
LC
DD
LC

NT
LC
LC
RE
LC
DD
NT
LC
LC
DD
LC
LC
LC
DD

GB rarity status

Nationally Scarce (upgraded from Nationally

Rare)

None (upgraded from Nationally Scarce)
Unclear

None (upgraded from Nationally Scarce)
None (upgraded from Nationally Rare)
None (upgraded from Nationally Rare)
None (upgraded from Nationally Scarce)
None (upgraded from Nationally Scarce)
None

None

Nationally Rare

Nationally Rare

Nationally Rare

None (upgraded from Nationally Scarce)
Unclear

n/a

None

Unclear

Nationally Rare

Nationally Rare

n/a

Unclear

Nationally Rare

None

Nationally Rare

None (upgraded from Nationally Scarce)
Nationally Rare

n/a

Nationally Rare

Nationally Rare

None (upgraded from Nationally Rare)
Unclear

None (upgraded from Nationally Scarce)

Nationally Scarce (upgraded from Nationally

Rare)

None (upgraded from Nationally Rare)
None (upgraded from Nationally Scarce)
Extinct

None (upgraded from Nationally Scarce)
Nationally Rare

Nationally Rare

None (upgraded from Nationally Scarce)
None (upgraded from Nationally Scarce)
Unclear

None (upgraded from Nationally Scarce)
None (upgraded from Nationally Scarce)
None (upgraded from Nationally Scarce)
Unclear

Records
obtained

22
101

356
37
37

468

258

925

2232
15

15
169

6309

23
15

19
717
34
98

40
31

89

20
31
154

135
40

309

93
118
203
183
675
403

Deduplicated
[or estimate]

11
(56]
3
[200]
16
14
[263]
[144]
[519]
[1254]
8

1

2
[94]
NULL

[3545]

16

14
[402]
13
53

17
16

49

19
(86]

[75]

[173]
52

[114]
[102]

56
[226]



Taxon GBIUCN  GB rarity status Records  Deduplicated

status obtained [or estimate]
Euura vittata LC None (upgraded from Nationally Scarce) 174 90
Euura weiffenbachiella LC Nationally Rare 29 14
Hemichroa australis LC None 823 [462]
Hemichroa crocea LC None (upgraded from Nationally Scarce) 373 [209]
Hoplocampa alpina LC None (upgraded from Nationally Scarce) 87 59
Hoplocampa ariae Nationally Scarce (upgraded from Nationally

NT Rare) 27 27
Hoplocampa brevis RE Extinct 5 5
Hoplocampa chrysorrhoea  |C None (upgraded from Nationally Scarce) 320 [179]
Hoplocampa crataegi LC None 618 [347]
Hoplocampa flava LC None (upgraded from Nationally Scarce) 85 52
Hoplocampa fulvicornis LC None (upgraded from Nationally Scarce) 179 [100]
Hoplocampa pectoralis LC None 397 [223]
Hoplocampa testudinea LC None (upgraded from Nationally Scarce) 234 [131]
Mesoneura opaca LC None (upgraded from Nationally Scarce) 287 [161]
Nematinus acuminatus LC None (upgraded from Nationally Scarce) 120 [67]
Nematinus caledonicus NT None (upgraded from Nationally Rare) 33 19
Nematinus fuscipennis LC None (upgraded from Nationally Scarce) 239 [134]
Nematinus luteus LC None (upgraded from Nationally Scarce) 260 [146]
Nematinus steini LC None (upgraded from Nationally Scarce) 195 [109]
Nematus alniastri LC None (upgraded from Nationally Scarce) 173 [97]
Nematus brischkei VU Nationally Rare 6 3
Nematus latipes LC None (upgraded from Nationally Scarce) 199 [111]
Nematus lucidus LC None 1210 [680]
Nematus septentrionalis LC None 1014 [569]
Nematus umbratus NT None (upgraded from Nationally Rare) 38 21
Platycampus luridiventris LC None 522 [293]
Pristiphora abbreviata NT Nationally Rare 16 9
Pristiphora abietina DD Nationally Rare 32 10
Pristiphora albilabris DD Nationally Rare 5 4
Pristiphora alpestris NT Nationally Rare 25 13
Pristiphora amphibola LC None (upgraded from Nationally Rare) 42 26
Pristiphora aphantoneura DD Unclear 189 7
Pristiphora appendiculata LC None (upgraded from Nationally Scarce) 203 [114]
Pristiphora armata LC None 877 [492]
Pristiphora bifida CR Nationally Rare 10 9
Pristiphora biscalis LC None (upgraded from Nationally Rare) 109 [61]
Pristiphora borea DD Nationally Rare 25 9
Pristiphora
breadalbanensis LC None (upgraded from Nationally Rare) 54 32
Pristiphora brevis NT Nationally Rare 56 20
Pristiphora carinata EN None (upgraded from Nationally Rare) 37 19
Pristiphora cincta LC None (upgraded from Nationally Scarce) 101 (56]
Pristiphora coactula DD Unclear 2 1
Pristiphora compressa LC None (upgraded from Nationally Rare) 13 8
Pristiphora confusa LC None (upgraded from Nationally Scarce) 93 46
Pristiphora conjugata Nationally Scarce (upgraded from Nationally

NT Rare) 35 21

Pristiphora decipiens DD Nationally Rare 10 4



Taxon

Pristiphora depressa
Pristiphora erichsonii
Pristiphora friesei
Pristiphora geniculata
Pristiphora groenblomi
Pristiphora insularis
Pristiphora laricis
Pristiphora lativentris

Pristiphora leucopus
Pristiphora luteipes
Pristiphora maesta
Pristiphora malaisei
Pristiphora melanocarpa
Pristiphora micronematica
Pristiphora mollis

Pristiphora monogyniae
Pristiphora nigella
Pristiphora pallidiventris
Pristiphora pseudocoactula
Pristiphora
pseudodecipiens
Pristiphora punctifrons

Pristiphora retusa
Pristiphora ruficornis
Pristiphora rufipes
Pristiphora saxesenii
Pristiphora sermola
Pristiphora staudingeri
Pristiphora subarctica
Pristiphora subbifida
Pristiphora subopaca
Pristiphora testacea
Pristiphora tetrica
Pristiphora thalictri
Pristiphora wesmaeli
Pseudodineura enslini
Pseudodineura fuscula
Pseudodineura mentiens
Stauronematus platycerus

GB IUCN
status
NA

DD

DD

LC

DD

LC

LC

DD
LC
LC
NT
DD
LC
NE

NT
LC
LC
LC
RE

DD
LC
DD
LC
LC
LC
DD
VU
NA
LC
LC
LC
NA
DD
EN
LC
LC
NA
LC

GB rarity status

Nationally Rare

Nationally Rare

Nationally Rare

None (upgraded from Nationally Scarce)
Nationally Rare

None (upgraded from Nationally Rare)

None (upgraded from Nationally Rare)
Nationally Scarce (upgraded from Nationally
Rare)

None (upgraded from Nationally Scarce)
None (upgraded from Nationally Scarce)
None (upgraded from Nationally Rare)
Unclear

None (upgraded from Nationally Scarce)

n/a

Nationally Scarce (upgraded from Nationally
Rare)

None (upgraded from Nationally Scarce)
Nationally Rare

None

Extinct

Unclear

None (upgraded from Nationally Scarce)
Unclear

None (upgraded from Nationally Scarce)
None (upgraded from Nationally Scarce)
None (upgraded from Nationally Rare)
Nationally Rare

None (upgraded from Nationally Rare)
n/a

None (upgraded from Nationally Rare)
None (upgraded from Nationally Scarce)
None (upgraded from Nationally Scarce)
Nationally Rare

Nationally Rare

Nationally Rare

None (upgraded from Nationally Scarce)
None (upgraded from Nationally Rare)
n/a

None (upgraded from Nationally Scarce)

Records
obtained
2
21
3
110

71
132

15
89
57
39

202

32
406
22
581

233

192
147
37

24

76
118
203

24
45
66
70

113

Deduplicated
[or estimate]
2

11

3

[61]

32
(74]

44
47
16

[113]

17
[228]
11
[326]

[130]

[107]
89
19

17
43

[66]
[114]

22
37
43

[63]



