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2 Executive summary

¢ 2Y2NNE g QAa wasa HeRl Stddiedl Eolinpi®ject funded by the Esmée Fairbairn
Foundationfrom 2013to 2017 inclusiveA two-year development phase, whichduded desk
research and a public consultation, helped to fraatbree-year delivery phasd&smédrairbairnhas
also funded the development of digital outputs from the project for a further year (2018).

The development phasdefinedseveralexemplar pragctsaimed at exploring ways tavercome
barriers to participation in biological recording and survey

There were two kinds of exemplar projects

1. Those providingraining in biological identification& survey, particularly for taxonomic
groups whichare under-represented in national biodiversity monitoring.

2. Trialling and production afew digital toolsfor biological identification and analysis
visualisation of biological records.

Our most successful biological identification & survey training ptepere those for spiders (and

other arachnids), earthworms and vascular plants. The success of each had its foundation in strong
partnerships that we developed with the Shropshire Spider Group, the Earthworm Society of Britain
(ESBand the National Plari¥lonitoring ScheméNPMSyespectively.

The Spider project resulted in the development of an integrated suitéffeirentiatedcourses, in
recognition of the fact that people come to ID coursath different levels of skiland with different
requirements. The courses facilitate moving people as far up the skills & engagement pyramid as
they want to ggenablingthem to make a valuable contribution tmologicalrecording at that level
This idea has been developed and @rorward into the next FSC biodiversity proje&ioLinks;
which will run from 2018 to 2022 inclusive.

t FNOIAOALI GA2Yy Ay GKS bt a{ I yBothivéySoudgrec@dingy | G A2y f
schemeg; was boosted by our projectéeaving both swnger than they were before our

partnerships and better able to contribute towards national biodiversity monitoring. We also met

with considerable success in training springtail identification and recording, particularly amongst the
Shropshire entomologit@ommunity, produmgii KS ' YQa FANRG RSGFAT SR 02 dzy

Our most significant work in the digital realm includes the development of the TomBio ID
Frameworkg an opensource toolset for building new digital ID resources and visualisatitie
published a new online resourgel he Harvestmen of Britain & Irelagdising this framework. We
developed an awargvinningGIS analysis tool for biological recorders and ecologists called the
TomBio QGIS Plugin which is used all over the world.

Thisreport ends with a series of recommendations to providers of biological identification training
(especially of specialist invertebrate courses), schemes & societies, identification resource
developers, biological recorders and funders of natural histogl@iodiversity projectsA selection

of these are listed below, but for the full list and expanded context, see the final section of the
report.
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Among our recommendations on providing joired natural history training via partnership
working are:

1 Look bgond the immediate (and necessary) goal of filling courses; where do participants go
next to progress? How could they be better prepared to benefit from your current
provision?
1 Favour working with partners who are imaginative and creative and think beyenlmits
of their own immediate requirements.
T 52y Qi 6S R23IYIGAOT R2yQi tSd GKS FFO4G GKIFG @:
new opportunities.

Among our recommendations to partners involved in staging residential specialist invertebrate
couses are:

1 If project (or other) funding is available, consider subsiding course fees whilst the course is
becoming established, baiim to increase the feasser time to a level where the course can
realistically cover its own costs.

1 Allmembers of partneships should play an active role in marketing courses; the efforts of
course tutors appear to have an extremely significant impact.

1 Sufficient welmaintained specialist equipment, such as microscopes, can be hard to source;
careful planning and communigah between partners, may be required to secure the
necessary equipment from several sources.

Among our recommendations to those who want to stay in touch with developments in the ID
Framework project are:

9 Signup for the ID Framework MailChimp newslettbttp://www.tombio.uk/framework-
signup

1 If you are aware of a number of people who are interested in exploring the idea of creating
ID resources, contact us (see below) to talk about the possibilitygafnising a free onday
workshop.

1 If you have created ID resources using the ID Framework, but do not have access to a
website to deploy them, contact us (see below), we are likely to be able to host them.

Among our recommendations to those whowanttaeh 3 S gAGK C{/ Q& vDL{ NI A"
developments with the TomBio QGIS Plugin:

1 To keep up to date with developments with the TomBio QGIS Plugin, check here for a
WO dzNNB y (i  ahiips:figdrabronNdBrkidgaid) ¥ SBiologicalRecording
Tools/blob/master/README.md

9 To report problems with, or ask for new features for, the TomBio QGIS Plugin either raise
and issue hereattps://github.com/burkmarr/QGISBiologicalRecordingTl ools/issues
(preferred) or email ugichardb@fieldstudiescouncil.org

T LT @2dz KF@S GN}XYAYyAy3 2N O2yadzZ FyOeé NBI dzi NBY!
contact Matt Davieshttp://www.maplango.com/
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Among our recommendations to natural history projects or societies thiglt ¥ increase their
reach and/or improve communications through digital media:

T

Keep website content, particularly the homepage, dynamic and fresh, e.g. by regular
bloggingd K2 NIi FTNBIljdz2Sy i o6f23a YlIeé& 6S o0SGGSNI (KIYy
Fgl @& FNRY f2y3aSNI oft23a AT @2dz2Q@S az2YSOiKAy3a A
Consider scheduling regular blog posts and do your utmost to stick to it.

Carefully select which social media tools to engage with, and understand the reasons for

your selection, but be prepadeto change strategy in light of new knowledge, trends and the

changing landscape of social media.

These are among our recommendations to funders of {dagation (3 or more years) natural history
and biodiversity projects based on our successful partriprgfith Esmée Fairbairn:

T

Develop a relationship, from the start, basewreon trust and broad objectives aridsson
tightly defined and restrictive targets.

Consider allowing time and space within the project, either at the start or perhaps in the
middle, for reflection and adjusting of goals.

Placemoreemphasis on linking to, and building on, work that has come before and that
which will follow after andesson eyecatching novelty.
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3 Introduction

¢ 2 Y2 NNE § Q4 washFeR Bt Eomil{(RSQroject @!i ,

funded by the Esmée Fairbairn Foundation for five years (2013 Esmee
inclusive) FSC has reported annually to Esmée Fairbairn over the Fa"-ba”-n
course the project. The current report does not form part of that FOUNDATION
reporting but looks at the project ithe round, from start to finish,

with the aim of producing a publicly accessible summary of the

G2N] 2F C2Y2NNRoQa . A2RAOSNHEA e 2y
Our hope is that this report wilie useful to anyone in the future UNDII:E:;\S/[I'Z?\I’\:J,\IA:STTAOLALL

who is conducting or propasg work of a similar naturéNote that

Esmée Fairbairn have also funded a further year of development on the digital outputs from the
project (for 2018), but this report only covers the inifiiake-yearproject.

w
QX
QX
QX

Theoriginal application to Esmée FairbaBummarised the proposed wodf the projectthus:

C2Y2NNRP G Q& . A2RAOSNEAGE oAff NBGASE GKS

indicator species or assemblages and develop practical identification resources and associated
supporting training. ldentification resources will be peeraeeid. The project aims to be

relevant to both national organisations and local societies, to professibnglR @2 dzy § S S NB& ® ¢

The application also included a procedural outline for the project as show below:
1. Identification of the future issues that agoing to have the biggest impact (using publishe
research and new consultation).
2. ldentification of critical groups of organisms that will be most affected.
3. Selection of indicator species/assemblages (groups of species).

4. Production of highguality and rigoous identification resources to enable indicator groups
to be surveyed by a range of audiences.

5. Training provision for specialist and nepecialist field surveyors.
6. Creation of strategically important special interest groups.

7. Publication andlissemination of good practice to be adopted by existing and néwiyed
field and special interest groups.

FSC and Esmée Fairbairn agreed an innovative structupedject which included an initial two

@ S NJ WRS @St a8y duringihicBré&&arch and consultation was undertaken to

focus the work o0& dzo & Slj dzSy & G K NB S (2@15201N) Itehie $3 féll @ifhiNdhe LIK | 4 S Q
remit of the research & consultation phase of the project and iterisfdll within the remit of the

delivery phae.

The original project plan included provision for one-fuie project officer for the duration of the
project and a haltime project assistant for 4.5 years, starting half way through the first year.
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However the project officer felt that the initiatwo-year development phase of the project did not
warrant an additional hatfime project assistant for 18 months and, with the agreement of Esmée
Fairbairn, we did not recruit a project assistant until the start of the delivery phase. Importantly,
Esmédairbairn also agreed that the savings on salary costs over those 18 months could be
transferred to the delivery phase of the project to help resoufeetraining.

¢2 &a2YS SEGSYyld G(KA& {AYR 2F Tt SEAOA fettiramthel & Wol |
beginning (as is evident from the inclusion of a development phase), but the willingness of Esmée

Fairbairn to consider a request to modify the projectthis wayis unusual by the standards of many

funders in this sector. Satisfied that thequested changes would be in the best interests of

delivering the overall project objectives, Esmée Fairbairn agreed to them. This illustrates Esmée
CFANDIFANYQa 20SNRAIKG 2F (GKS LINR2SOG 6KAOK OFyYy ¢
any tendency to micrenanage. This was very empowering for FSC as the project deliverer and

Esmée Fairbairn deserve a huge amount of credit for enabling the dynamism and creativity which we

think came tocharacterise theutputs of the¢ 2 Y2 NNE ¢ Q &y projdc2 RA @S NA A {

4 Development phase: desk research
The original application to Esmée Fairbairn summarised the questions that would be addressed by
the research phase as follows.

1 What are the major environmental impacts likely to affect UK biodiversity iméx¢ 20
years?

1 What do we need to know to enable us to measure, through biological recording, the
accompanying environmental changes?

1 What will the impact of the environmental changes be and how effective are the mitigating
measures?

I Who and what could based to build this knowledge?

9 Which groups of animals, plant&ingior other environmental measures, are likely to be
the most effective indicators in providing this information?

1 What level of experience is needed to build the knowledge?

I What resources ahfacilities would be needed to unlock the potential?

These questions were addressed through a yteag desk studyn 2013(anda consultation in 2014
described irthe nextsection) For the desk study, waddresgdthese questions over three separate
reports:

1. Drivers ofBiodiversityLoss(http://www.tombio.uk/sites/default/files/TomBioDrivers.pgf
2. Monitoring and Indicators of UK Biodiversity Change
(http://www.tombio.uk/sites/default/files/TomBiolndicators.pdf
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3. The Shifting Paradigm of Biological Identification
(http://www.tombio.uk/sites/default/files/TomBiolDResurces.pdy.

Thesecomprehensiveeports together contain some 46,000 words over 123 pages and can be
downloaded in full from the URLs above. The main points arising from each are summarised in the
subsections below.

We required acess to academic literateito carry out the desk research and thwas occasionally
problematic We overcame this, for the most pathanks toacademic associations between

members of the FSC Biodiversity Team and Manchester Metropolitan University, which gave us the
electronicaccess to many of the journals we needéée were fortunate to have these linksaccess

to scientific literature is a major problem for individuals and organisations not affiliated to a

scientific institution2 S dzA SR Wa Sy RSt S& Qnmhanggerdio@dnt t Sy i FTNBS
(https://www.mendeley.com}), and its associated MS Word plugin, to organise the literature (and
associated referencesje consulted

4.1 Desk study: Drivers of Biodiversity Loss

The main points arisgqfrom this report(available at
http://www.tombio.uk/sites/default/files/TomBioDrivers.pdfare summarised in its first secti@n
key findings; whichisreproduced in the box bele.

9 Although biodiversity covers variability in natural systems at all levels, thergenetic,
through organismo ecosystem, biodiversity loss metrics are mad$t¢io expressed at the
organismlevel, e.g. in terms of species richness and extinctions.

9 Biadiversity is being lost at rates that far exceed any in recent geological history. This
Ad | YGKNRLRISYAOIrfte RNAGSY YR Aa 2LIS
levels for mankind.

9 Major global drivers in terrestrial ecosystems are:

land use change (encompassing habitat loss, degradation & fragmentation);
climate change;

eutrophication; and

biotic exchange (e.g. invasive alien species).

O O OO

1 Major global drivers in freshwater ecosystems are:

0 habitat degradation, including flomodification;
0 pollution, including eutrophication; and
o biotic exchange (e.g. invasive alien species).

1 Major global drivers in marine ecosystems are:

climate change (especially in coastal areas);
overfishing;
habitat degradation (e.g. from destructiveliag operations);

(o]
(o]
(o]
o acidification; and
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o pollution (including eutrophication of estuaries).

9 A number of other drivers are important but do not currently attract so much attention,
either because they operate at a local scale, their effects are not currémaiyght to be
so great or their full effects are yet to be realised or understood. These include:

emerging Infection Diseases (EIDs) like Ash DieltdeMdra fraxinep
water abstraction for agricultural irrigation;

pesticides (e.g. neonicotinoids);

genetically modified organisms; and

sea level rise.

O OO 0O

Furthermore new potential drivers, e.g. microplastic pollution, are constantly emerging
issues. Many of these emerging issues can properly be considered as new facets of k
existing drivers othange.

1 Inthe UK, the current major drivers of biodiversity loss are generally considered to be

o habitat change (broadly equivalent to land use change);
0 eutrophication (and pollution); and
o overfishing;

However, it is also recognised that the followimg drivers are increasingly important
and may become extremely serious in the coming decades:

o climate change; and
o biotic exchange (e.g. invasive roative or alien species).

9 At the root of all anthropogenic drivers of biodiversity change are impeadeciated with
human population growth and increasing per capita consumption.

9 The drivers of biodiversity loss are widinging and complex and they interact in ways
which we are only just beginning to appreciate, much less understand. Furthermore, t
effects of these drivers on biodiversity operate through complex, and relatively poorly
understood, ecological processes.

T ¢KS ¢2Y2NNRgQa .A2RAQOSNEAGE tNRP2SOG ak
links between the complex web of driveaad the response of biodiversity, but rather to
observing and recording the effects of drivers on biodiversity to facilitate better
understanding and mitigation.

This part of the desk studgquired a great deal of work, but did little more than confirrhatmost

of us already knew about the drivers of biodiversity change. The most useful points to arise from it
reflect the complexity of the relationship between drivers of biodiversity loss and the changes in
biodiversity we see onthe ground andthecatz A 2y (G KIF G (GKS ¢2Y2NNRgQa
& K 2 dzbt Rddréss itself to unpicking the detail of the links between the complex web of drivers and
the response of biodiversity, but ratherdbserving and recording the effects of drivers on

biodiversitg @
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4.2 Desk study: Monitoring and Indicators of UK Biodiversity Change

The main points of interest arising from this detailed assessment of biodiversity monitoring and
indicators in the UK are presented in the conclusieedtionat the end of the reportavailable at
http://www.tombio.uk/sites/default/files/TomBiolndicators.pdf some ofwhich is summarist
below.

9 Most monitoring that contributes towards strategic UK (and cowtgvel) headline
biodiversity indicators was initiateloly people and groups interested in biodiversity for its
own sakebut subsequently adopted, for pragmatic reasolmg strategists building
headline indicators.

9 Thereforethe selection of headlinendicators in the UK was not the result of an objectiv
evaluation process and, as a result, there are considerable gaps in their taxonomic
coverage and representativeness including:

lower plants;
fungi;
invertebrates;
all marine taxa

O O OO

9 The fact that a grnop of taxa is not weltepresented by strategic headline indicators does
not necessarily mean that no monitoring is taking placéadm, a considerable amount of
monitoring producedperational indicator® which are not incorporated into headline
indicators.

9 There are many potential barriers that could account for this and it may be possible to
address these to fill some gaps in the representativeness of headline indicators withol
initiating entirely new monitoring. But there are certainly areas veheew monitoring is
required.

9 Of the invertebrate taxa, those inhabiting soil may represent a particularly significant ¢
in our monitoring. There are also plenty of advocates for using I@lagts and fungi in
monitoring. The greatest limitation to the use of these taxonomic groups in monitoring
remains the difficulty of practical identification.

9 Marine monitoring around the UK is in its infancy. There are major differences betwee
monitoring in marine and terrestrial lnétats, not least of which is that the opportunities
for volunteer and citizen science in the marine environment are more restricted becau
of the inaccessibility of the habitat without specialist equipment and training.

1 Advances in systematics and taxany and the associateidhprovementsin molecular
techniques will offer opportunities for improving monitoring of bieglisity over the
coming decadedtislikely that these new techniques will be integrated into the practice
of biodiversity monitoring and the development of new indicators as appropriate and ji
as likely that they will be deployed with the aid of citizen scientists.

9 The crucial role ofan-professionalsg whether characterised as volunteer biological

recorders, citizen scientists, expert amateurs, natural historians, or whatevar
producing biodiversity indicators over the coming decades is clear. There is growing
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interest in the évelopment of analytical methods that allow more robust quantitative
AYRAOSA 2F OKIy3aS (2 06S RNIgy FNRBY WOI
volunteer biological recorders are themselves increasingly interested in contributing tc
structured surveys of the kind from which robust indicators of change are more reliabl
produced.

T ¢2Y2NNEg QA& wil targeRgapd B M dovemage of biodiversity monitoring in the
UK with new FSC training and resource development. The FSC cannotiteipchew
monitoring programs, but it can support the development of new or existing operationi
indicators by other organisations which could, in turn, contribute towards strategic
KSFREAYS AYRAOFG2NBER® ¢ KS LINR 2 blyding Srivardf 2
are outlined below.

o Identify, through consultation and further research, what operational biodiversi
indicators exist within the UK that do not currently contribute towards headline
indicators.

o Identify, through consultation, barrieretthe development of existing or new
operational indicators.

o Identify, through consultation, where the FSC could help to overcome such
barriers.

o Establish partnerships with other organisations to address some of the barrier:
the delivery phase (years B0 2 F (KS ¢ 2 Y2MNIRtS Q& . A;

o 'fA3dy (GKS 2dzildzia 2F GKS ¢2Y2NNRGQ:E
of the FSC in ways that will ensurdegacyd S8 2y R G KS SyR 27F
Biodiversity project.

9 There are many ways in whigre could work with partner organisations to support the
RSOSt2LIYSyd 2F SEAaGAY3I 2N ySg 2LISNI (A
Biodiversity project can deliver this support include those outlined below.

Provision of training in taxonomic idédication skills.

Provision of training in habitat survey and assessment skills.

Provision of training in the operation of survey protocols.

Provision of training in the use of new tools and resources that can contribute

the operation and management operational indicators, e.g. online key

development and GIS.

Provision of training and support to others providing training.

Triallingnew ways of providing training and support (e.g. online).

o Development of new resources in support of the developmerdpsrational
indicators (including but not necessarily limited to ID resources).

o Exploring delivery of such resources through multiple platforms (including pap
and electronic).

o Provision of support to others developing new resources.

o Facilitating supporand mentoring networks.

O O O O

o O

1 Given the huge gaps in representativeness and taxonomic coverage of headline
biodiversity indicators in the UK and at counteyel, there is currently potential for
almost any operational biodiversity indicator ¢contribute if it meets the criteria for
AyOfdzaAz2yd ¢KS C{/ YR GKS ¢2Y2NNRgQAa
development of national and UK indicators, but it can target resources on the
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development of operational indicators that have potential to makeontribution and we
can priorities work ithoseareas, identified above, for which few operational indicators
currently contribute.

*In the report, Operational Indicatorsvere loosely defined as biodiversity trend indices which were not
incorporated into national headline indicators.

Together with the consultation (as we shall see latei9 reportunderlined the huge taxonomic

gaps in biodiversity monitoring in the Ukarpcularly with respect to invertebrates, amadicated

that these gaps are so huge that almost any invertebrate group could, potentiaifribute to
biodiversity monitoring. The suggestion that soil invertebrates could be a useful group to facus on
because of the important ecological services provided by,seils something that we would pursue
in the delivery phase of the project.

During the subsequent consultation, we attempted to identify operational indicators that could
contribute to national indiversity monitoring, but with little success: it seemed that most biological
recording is not sufficiently structured to contribute towards effective operational indicators.

However over recent years the success of new analytical methods to make rfegtvefuse of less
structured biological recordinfalso mentioned in the review)resulting largely from work done by

the Biological Records Cenirdnas increased the value of athrts of biological records and resulted

in new operational indicator&tF i KI @S 06SSy dzaSR gAGKAY (GKS ySsg
generated in 2013 and 2016.

QX

C2Y2NNRPsQa . A2RAQOSNEAGE RAR &4dzoaSldsSyidte R2 az2ys
operational indicators, such as the National Plant Monitoring ®ehgsee later section), but for the

Y240 LINIZ ¢S (221 GKS ARSE 2F WY2@SNO2YAYy3 0 NN
development of operational indicators, and applied it more broadly to the problem of generating

more biological records for undeecorded taxonomic groups, particularly invertebrates.

4.3 Desk study: Shifting Paradigm of Biological Identification

Thisreporwasl NBGASg 2F GKS WAadlaS 2F GKS INIQ 2F 0AZ2
recordersviewed within awidercontax 2 ¥ WYSo | ERF 28 Qi A2y W{ dzZYYlI NB 27F
which concluded the report, summarisedn the box below(The full report is available at
http://www.tombio.uk/sites/default/files/ TomBiolDResources. pjif

I Two features of this review stand out above everything else:

o the range of techniques and resources for biological identification is increasinc
dramatically and,

0 to make a meaningful contribution to the rapidly changing field of taxonqgmy
eTaxonomy interoperability of new tools and resources is key.

¢lE2y2Y& A& | O2tt1 062N ADBS GSyGdzaNB |y

are wasteful. The outts of biological recorders (their records) and the tools they use f
biological identification are not exempt from this maxim.
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9 The degree to which the elements of eTaxonomy are interoperable and interrelated is
reflected in extent to which they harvestformation from, or provide information to,
other elements. The Encyclopediaof (E®OLY SESYLX AFTASa G(GKAa&
LI NIYSNEQ AyOfdzZRAY3a 20§KSNJ YI 22 NheStatdlogsey
of Life (ColL)

I EOL itself makes its comtiediscoverable and usable by other tools and facilities via its
Application Programming Interface (API). So, for example, any third party could create
website or program and dynamically populate it with information or images from EOL
through use of itAPIs. APIs, like support for data interchange standards, are a feature
interoperable tools.

1 The following are key points to consider when developing new electronic tools or
resources for use by, or to support the development, mentoring and networking
biological recorders. Tools and resources should:

o Capitalise on existing developments, including other tools, standards and cont
available through APIs.

0 Bring something new to the party!

0 .S AYUSNRLISNIGfS FYyR W2dzigl NR f 221

0 Facilita8 GKS S@2fdziAz2zy 2F dzaSNRaA 62NJ A
revolution.

0 Recognise the contribution of content providers/users.

0 Operate within a financially sustainable business environment.

9 Biological identification anHiological recording is on the cusp of a period of major and
rapid change on the tails of a technological transformation already underway in the wi
field of taxonomy & systematics. Accelerating advances in mobile computing and
electronic publishing arbelping to drive this transformation. These changes are
Fdzy RFYSyidlFftte AYLRNIIFIYyd (2 GKS RSt AGSN
general importance for the delivery of biodiversity education and resources within the
FSC.

These points rééct the growing importance of technology and tools delivered over the internet to

biological recorders. Although not directly mentioned in the points above, the report included a

major review of the use of computdrased keys, especially mudttcess keysThis reviewhad a

ANBIG AyFEdzSSyOS 2y (KS RANBOUA2was@raltokhd ¢ 2 Y2 NNEP ¢
subsequent formation of our view that thgroject could maximise its impact by exploring, during

0KS LINRP2SO0Qa RSt AlakeStMEb techidlodiés Jor dilkeding dzteractive multii K S

I 0O0Saa 1Sedad ¢KAa fSR RANBOGte (2 GKS RS@OSt2LIVSy
(described later)
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5 Development phase: consultation

The results of the desk studies helped frame a
consutation with the UK biological recording and
biodiversity surveillance & monitoring community which
took place over 2014A series on nine workshopgas

held over the UK as indicated beloB8omepeople were
invited to these consultationsut an open invitéion was
also issued to thentire biological recording community
in the UK.

Royal Botanic Gardens Edinburgh

FSC Margam, South Wales

FS@elfast, Northern Ireland

FSC Blencathr&umbria

FSC Slapton Ley, Devon

FSC reston Montford, Shropshire
Attenboroudh Nature Centre, Nottingham
Natural History Museum, Londotw
workshop$

= =4 =4 4 -4 -4 A -4

Attendees of these workshops were offered a fixate
consultation fee of £50 to help offset their expenses.

In addition to these workshops, consultation meetings were also held with Scottish Natural Heritage
(which included some external partners) in Inverness, the Biological Records Centre (including some
partner organisation) in Wallingford and Natural EnglanBeterboroughSomeformal telephone
consultations were also undertaken.

Over the whole process 99 people affiliated with more than 100 organisations were consulted.
Further particulars are available in the full consultation repainich can be downloaded here:
http://www.tombio.uk/sites/default/files/TomBioConsultation.pdf

During the consultations, we tried to identify where FSC could develop new tyainith resources,
or modify its existing portfolio or practices, to provide greater facilitation of biodiversity surveillance
& monitoring in the UK. Themes covered included:

gaps in taxonomic coverage

habitat recording/monitoring

supporting surveillanc& monitoring protocols

overcoming barriers to learning

overcoming barriers to contributing to surveillance & monitoring
supporting people outside the classropend

identification resources (including new media) and techniques.

= =4 =4 4 -4 -4 A

The consultations had\ery open format. And whilst we had a list of questions and topics that we
gAaKSR (2 O20SNE ¢S 6SNB |taz2 O23ayralyd 2F GKS
consequently, the consultations often covered unexpected subjects that were, nelest) of great
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interest to biological recorder§.here was no executive summary in the consultation document, but
the most relevant points are distilled in the box below.

I A wide range taxonomic groups, from birds to hydroids, were suggested as possible
subjects for which FSC could play a role in providing more training and/or resources, t
there were a few which were consistently suggested across the workshops including:

fungi;

lichens;

bryophytes;

earthworms;

freshwater invertebrates;

bees (and other adeate hymenoptera); and
springtails.

O OO OO0 O0Oo

 PeKl LJA & dzNLINR & layjradt deal of EnhdERsmddr ideyitilying specific taxa
for the focus of attention. People were more interested, for the most part, in identifying
the barriers inhibiting effective mmitoring that are common across a wide range of taxa

9 There was a striking range of attitudes towards habitats across those consulted. Som:
éno use for habitats ¢ KAf a4 20KSNR O6GKS Of SI NJ YI 2
framework within whichto study and make sense of natural history.

1 Among the majority who valued the concept of habitats, there was a lot of interest in
using them tdrame IDtraining and resourceas a way of incorporatingiore ecology and
natural historylearning (already ammon practice for some taxa, e.g. vascular plants)

9 There was recognition that the practice of recording habitats is changing thanks to
improvements in remote sensing and the increasing availability of tmaditechnology.
Barriers to involvement in hatait recording could be of two kinds:

o technical knowledge of habitats (e.g. habitat ID skills); and
o skills in using (and perhaps accessing) the technology.

9 People are interested in associations between oigias and there was widespread
support for theidea of identificatioiecologycourses that cover twor moredifferent,
but ecologically related, taxonomic groups.

i TheNational Plant Monitoring Scheme (NPMS), trialled in 2014 and due to be officially
launched in 2015, has the potential to make a mantribution to vascular plant
monitoring in the UK. The scheme is designed to accommodate both beginners and e
botanists which it does by incorporating four different, but related, protocols with a cle
progression path between them.

9 Future FSQdining and ID resources could make a greater contribution to monitoring it
the UK if FSC is mindful about how they relate to the monitoring protocols such as NF
FYR LIS2L)X SQa LI NOGAOALI GA2Y Ay GKSYO®

9 Several people made the point that there is a very important role for casual recording
outside of the context of protocols and that it remains the greatest source of data for
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many taxa includinghe majority ofinvertebrates. Casual recording of invasipeses has
great value, often alerting us to the extents of their expanding distributions.

9 There was an oftelexpressed view that we need to think more about providing a great:
range of training within specific taxonomic groups to cater for a greategeaf abilities.
. SIAAYYSNDRa O2dzNBE Sa -pguthidg andl WelisBoyld pioRide mineri R
simple introductory courses.

9 Allin all, we need to think more about training programmes, rather than individual
training courses, considering whabntent is appropriate at what level and thinking abou
how the programmes and constituent courses provide paths for progression up the
pyramid of engagement.

91 Definite project endpoints, with interesting outputs like distribution atlases, can act as
major incentive to greater levels of participatieeven to existing recorders. Many
schemes & societies notice that participation from members waxes and wanes under
influence of such projects.

9 Capitalising on developments in new technology can boostgi@ation. Marine recording
has benefitted greatly from new technology.

1 A themethat cropped up more thawnce was based on the idea of partnerships betwee
FSC and schemes & societies that go beyond the usual FSC Associate Tutor model.
could work n partnership with schemes & societies to develop and deliver programme
courses that facilitate progression through the engagement pyramid

9 There was universal recognition of the value of foHawsupport to learners once a
course is over. But achiieg this can be problematic. Some of the best examples of
natural history teaching programmesS @3 & ( KS / & NA fNatbral Tafend L
Projectt YR C{ / Q& LYy @S NI Sghalk prévided & high de§rgedSsuppdix
outside the classram.

1 Mentoring¢ where a learner can call on advice and support from a more experienced
practitioner¢ is seen as a very valuable mechanism for learning and, of course, has b
part of the tradition of teaching natural history for generations. Mentoriagd other
Wi FA2SINBE S A dzLILI2 NI Q0 Aa 2FGSy AYRSLISYRS:
nor visa versabut the two roles often go hanh-hand.

9 Social media such as iSpot, Facebook, Twitter and Yahogmajs can provide access t
communities of expertise spread over dozens or hundreds of people that would never
physicallymeetin one place. Many examples of useful social media groups were cited.
Factors common to the best among them include:

o fast response times to queries;
0 top-levelexpertise amongst the contributors; and
o0 an inclusive and friendly ethos.

1 An advantage of social media over traditional websites is that content is dynamic for &

well-subscribed group because it is haturally generated by the entire community of us
ratheNJ G KI'y GKS WgSoYl adSNRo
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9 A good triedandtested model for a natural history group to maintain a web presence it
use a simple website e.g. one based around a blqdo act as a home for regularly
contributed contentrich articles and information relewt to the group and connect social
media to this.

9 Itis as well to use more than one social media tool (and be open to new ones) since ¢
tends to reach a different audience (and the actual audience of each changes rapidly)

9 Discussion of ID resourseovered several interesting points including:

o learning is most effective if people have access to a range of ID resources,
sometimes approaching theame subiject in different ways;

0 text-heavy resources puhany people off;

o wS aK2dzZ Ry Qi Rng éather phdtad, paindirgydet lineddéawings and
should use each or a mixturec as appropriate; and

o there isvery widespread support fannotated photosincluding sideby-side
comparisons of confusing species.

1 Many could also see the value in moesources to explicitly explore habitats in
0§KSY&aSt @S a swha Babifatdr FHidJ BNJGa2 YSGKAY 3T G2
classifications as used by the NPMS, Phase 1 or EUNIS.

9 In general there was a great appetite for online, free PDF reso(uossirprisingly!and
also a lot of interest in other online resources, such as online keys, photographic libra
and mobile apps which were often perceived as being easily updatable and able to cc
with rapidly changing situations such as those préséiy invasive species.

9 There was almost universal enthusiasm for the idea of short education videos (of the |
that appear onYouTibe)with some people stating that watching such videos was their
preferred way of learning a new practical skill.

1 Not everyone was aware of computdiased multiaccess keys and how these differed
from traditional dichotomous keys. Those that were aware of the technology were
generally enthusiastic about their potential.

9 A potential feature of online keys (whether medticess or dichotomous) that captured
the imagination of a number of people was the potential to keep thentaidate with
changes in taxonomic knowledge etc, but someone also made the interesting point th
is sometimes important for a verifier to knowehdentification resource, including the
exact version, used in the original determination in order to assess whether or not it is
likely to be correct.

1 A theme which generated a lot of traction at all the workshops was that of central
collation resourceg one-stop-shops where people can get a handle on what training, IL
and other biological recording resources are available and how to find them. The sort:
resources that could usefully be collated by such facilities include:

0 training providers
0 COUrses;
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identification resources

biological recording software;

outlets for studies and nature noteand
personal nature blogs

O O OO

The consultation exercise was a great sucagessulting with the wider biological recording
community and a range of specialists within the sector genuinely informed the direction of the
project over the subsequent thregear delivery phase. It also helped raise awareness of, and garner
support for,the project. The £50 consultation fee was also generally welcogrdticularly by

those attending in their own timas volunteers; and was an effective tool in encouraging
participation in the consultation. Those attending in their professional capaaenerally declined

the consultation fee.

Apossible dowrside of such a wideanging consultation, which should be guarded againshes

RIFYy3aSNI 2F NIA&aAy3d SELISOGIGA2ya Ay | NBICarefd KA OK | N
framingof anysuch consultation, before, during and afterwards, can mitigate this to an extent;

when people understand the investigative spirit of a consultation like this, they are more inclined to

value itfor its own sakeandviewit in the correct context within th entire project.

6 Shaping the delivery phase from the development phase

The review of the drivers of biodiversity loss indicated that they are manifold, dynamic and largely

dzy LINBRA Ol I 0 f $he driveis olbBdiver§ityl16sS dReYivia@ging andcomplex and they

interact in ways which we are only just beginning to appreciate, much less understand. Furthermore,

the effects of these drivers on biodiversity operate through complex, and relatively poorly

understood, ecological processes. The Tomd@éw . A 2 RAGSNEAG& t NP2SO0 aK2d:
unpicking the detail of the links between the complex web of drivers and the response of biodiversity,

but rather to observing and recording the effects of drivers on biodiversity to facilitate better

understanding and mitigatios.

CKS NBGASG 2F WAYRAOIFIG2NEQ 2F O0OA2RAGSNBAGE OKL y:
FY2y3ad SEA&GAYT ALCRAOI FRNE KISYR 22 WP &wrRERY A RA O
directly influence the developmentmédtional and UK indicators, bute can target resources on the
development of operational indicators that have potential to makerardmition and we can

prioritisework in those areafr which few operational indicators currently contribiéte.

Our reseach did not produce any strong evidence to highlight particular groups of organisms that
can address gaps in surveillance & monitoring linked to specific drivers of biodiversity change. On
the contrary, it suggested that the gaps are so large, and therdrae poorly understood and
unpredictable, that almost any undeesourced taxonomic group could make a valuable
contribution to surveillance & monitoring if supported by new identification resources, training and
special interest groups.

This idea was sb strongly supported by the results the consultation. Very few people firmly
identified particular groups of organisms as potential new indicators of biodiversity change and no
groups received overwhelming support (although some, sudaebworms, sprimgtails and mosses
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were suggested more often than others). The great majority of consultees were more interested in
achieving a significant expansion of the suite of indicators of biodiversity change across the board,
identifying barriers to realising thiside representation and suggesting possible solutions.

The following learning points from the research & consultation phase of the progeta significant
impact on the delivery phase:

1 The biosphere is a complex system in which drivers of biodiversatygehinteract in poorly
understood and unpredictable ways. While it is possible to identify many of the current
major drivers of biodiversity loss, and some of those that will become increasingly important
over the next few years, it iot possible to preict with any confidence which will be most
significant or to untangle the effects of interactions between them.

I To hedge against the general lack of understanding of drivers of biodiversity change and the
functional links between drivers and the respomdegroups of organisms, we should
promote the development of a broad range of indicators, and potential indicators, of
biodiversity change, increasing the breadth of the surveillance & monitoring network, its
resilience and its ability to adapt to conditis as they evolve.

ltwasOf S NJ GKIFG GKS aaSt SO0 A 2 goul@rbtbelbysBdioleliy2iy2 NI (G3KL3S OA S
ARSYUGAFAOLIGA2Y 2F ONRGAOIFE 3INRdzZJIA 2F 2NHIyAavYa
going to have the biggestimpact 6 8 S S LINE @GBSnRhaNtioductidnli Bhe delivery phase

2T ¢ 2Y2NNE g @éuld nee@tdvarkvBtiNgiolips &f organisms identified as having the

potential, to contribute towards biodiversity surveillance & monitoring, buwvésconsideredmore

important for most of the outcomes of the delivery phas@roducts and learning poinisto have

wide utility across many groups or organisms.

Thisdid not change the overall aim of the project (Seroduction), but it adeedl y WS ES Y LI | NJ
dimension in which many of the projects wabsequentlydevelopged for the delivery phasexplored

OSNI I Ay WT 2 6Howcasd &pproasheto eéngbing SuNillance & monitoring that are
transferable across organism groups.

The focal areas we idéfied, where more research, development and/or resources could make
improvements to the breadth, depth and effectiveness of the biodiversity surveillance & monitoring
network, aredescribed briefly below. Many of the focal areas are transferable acrospg or
organisms.

1. ID ResourcedD resources exploiting new techniques, new media and/or unelssurced
groups.

2. Recording Recording activities that contribute to biodiversity monitoring & surveillance,
especially as biodiversity state/impdodicators.

3. Habitats Promoting understanding of habitat concepts and their utility in framing biological
recording and understanding ecology. Mapping and recording habitats.

4. Protocols Understanding and use of surveillance and monitoring protocols.

Pyramd: Holistic focus on skills/fengagement pyramid and the mobility of people within it.

6. Signposting Collation and signposting of resources, facilities and opportunities for biological
recorders.

o
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7. Networks: Selfhelp support networks for learners that integeasocial media and
WOiNIFRAGAZ2YIFEQ ySGg2NlAYy3ID

8. Mentoring: Personal relationships between learners and people with the expertise to
provide effective natural history mentoring.

9. Partnerships New models for delivering training cooperatively between FSC aridgpar
organisations.

10. Barcoding Understanding and awareness of developments in DNA techniques, their utility
to natural historians and their role in biodiversity surveillance & monitoring.

¢ KS WSpEdectat o) RSGSE 2 LISR  Fuerdihalefvh rdtefenck B 818lE LK & S
following criteria:

1. ability totest andshowcase developments in one or more focal areas;
2. synergy with existing initiativeand skill§internal and external); and
3. FAG 6A0GK C{/ Qa LERNIF2fA2 O62NJ LRGSYGAlf LI NIT:

The criteria ardisted in order of importance; the most important being the ability of a project to test
and showcase developments in one or more focal areas. Synergy with existing FSC irdtidtives
skills e.g. other FSC projects and core work, and those of parthersiezording scheme and

society projectswouldSy I 6 £ S dza G2 3IS( YweMBeadldtd ofedte Fgged] 2 dzNJ 0 dz
and better exemplar projects by capitalising on synergies.

7 Delivery phase: e xemplar projects

Towards the end of the twgear delivey phase of the project (end of 2014) we identified a number
ofprojectso f 22a St & NBFSNNBR (2 a WSESYLX I NI LNe2SOiaQ

the previous section. By the end of 2014 these projects were at various stages of development.
Where there were synergies with existing partnerships or skillstteegspider project, plans were

well developed. Others less so. In all cases we adopted a pragmatic and dynamic aphiokicty

on our feet, capitalising on early successes and developing those projects most. Some earned the
SLAGKSG 2F  WSEIS yhedr wiiJaileiNg rBest @xpattations. the sections below,

we describe and summarise each of these projects as well as outlining sucpesbksmns lessons

and recommendations
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7.1 Spider project
Several of our exemplar projects worked witational recording schemes/societies, bute spider
project explored the idea of prading very high levels of support to recernd via docalrecording

groupc the Shropslire Spider Group (SSG) The main thrust of project was to develop an integrated
suite ofdifferentiatedtraining L h “

coursedargetedat different .
longitudinal sectionsftheW a |
g Sy3aFr3aSyYSyid LB
the engagement levedt the
base right through to the expert
level atits apex and facilitating
movement of peopleipwards
through the levelsWe also
aimed to increase membership
of the SSG and increase its
resilienceThe project was
aimed, in particularat the

pyramid,partnership,mentoring Nigel CaneHoneysett, leader of the Shropshit®pider Group and partner
andnetworks focal areas. Ay GKS ¢2Y2NNRoQa . A2RADGSNBAGE 3

Severafactorsmade the SSG (and hence spiders & harvestmrrmbvious choice for this project:

1. The groupwvasvery newin 2014with few members.
2. The groupgsled by a very committed and capable volunteddigel CandHoneysettc who is
also the county recorder for spiders (grat that time, thetreasurer of the British
Arachnological Society). Nigeaskeen to work with FSC; indeed it waprevious FSC
biodiversity project; Invertebrate Challenge that inspired and supported the foundation
2F GKS {{D YR bA3IStQad RS@GSt2LIVSyli Ay GKS TFAl
3. ¢CKS ¢2Y2NNR S Q& . A 2(RichBarkidamas expeitiddBrd@drSspider 2 T FA OS NJ
identification and recording
4. The FSC has a track record in running identification courses for these taxa.

We envisaged covering both spiders and harvestmen from the outset of this project but, as it
progressed, we ab included another arachnid groggpseudoscapionsc both in response to
interest from our audiene and opportunities that aroseHpwever for the sake ofeadability, we
generallysimplyNE FSNJ 12 WALIARSNI O2dzNBSAQ 0SSt 2600

7.1.1 Spider project: integrated suite of differentiated courses

The development ban integrated suite of repeatable training coursess the cornerstone of this

project.Nigel and Rich led the most of the trainifug this suite of course@ably assisted by the

Toy 2 NNB ¢ Q& askigtaRiprafest Nificar (Charlie Bell) an inmportant consideration

becausebuying inoutsidetaxonomiclD expertisewasa major expenditure itenfor the delivery of

phaseoi KS ¢2Y2NNRgQa . A2RAOGSNAAGE LINRP2SWEsd | aAy3a 2
beneficialto this project because dllowed us to provide high levels of training and suppeithout

worrying about the cost to the project (Nigel never accepted any payment from the project for work

he did to further the aims of the SSG).
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We differentiated four types of coursés thissuite:

1. An eng@gement course calledearn to Love Spidegsiot an identification courseer se

2. 1 0 S3AAyY Yy SinaimdediFiczioi & live spiders andanvestmen in the fiel¢alled
Feld ID of Spiders & Harvestmen

3. Anintermediate (to advanced) leveburse which covered only identification of preged
specimens using microscope&ghich wejust callSpider ID with Microscopes

4. Various specialist training sessions (see below).

Learn To Love Spideisa taught course giving an overview of the biolagy ecology of spiders and

other British arachnids in an engaging way. This course developed from an idea inspired directly

FNRY GKS ¢C2Y2NNR QA . A2RAGOSNREAGE O2yadzZ GFrGA2Y &K
GASe GKI G NI RAolrdes werepitcrie®at hugh/td Kih leteb Sovhen we set

out to develop an integrated suite of
differentiated spider ID courses, it
seemed natural enough to think about ¢
course pitched at th&/ LIS I A Yy y S
level.

A\ |

0O Al

The course aims to inspire partiaipts . ( l ', e 8
and really ignite their interest in spiders e L\caﬂ\ tO .’ - y\e SF\ Alerl'S‘!
(and other arachnids) as a fascinating AN RSV Al
group of animals and key members of FSC Preston Montford, Shrewsbury on Wednesday 29" April 2015

terrestrial ecosystems. It is not,

primarily, an ID course although we aim to fan the flames of any interest shown in spider tiizand

course can be a stepping stone to an identification training course. The course title is intentionally
Wa2F0Q G2 SyO2dzN}3IS GGSYRIyOS o6& (dK2asS GKFG F NE
confidence to record wildlife.

The content includes sitown presentations covering subjects that we think really excite interest in
spiders such as silk, mating behaviour etc, often with the help of short YouTube videos. Participants
are shown live spiders, normally collected by the tutors the day befordiciants assemble their

own spipot (see below) before a field session where people are encouraged to find and collect live
spiders. During the field session there is an emphasis on finding and looking at different sorts of
webs since there are many fasating ecological, biological and evolutionary stories related to

these. Learning to recognise the different sorts of webs and associating different types of spiders
with them is also a bit of a surreptitious introduction to ID.

During both the Learn toove Spiders course and the Field Identification of Spiders participants

YIE1S GKSAWUIXGY ¢CWAEA KFa | RdzZh £ LJdzNLJI2 auSeful pledeNR G f &
of kit to use on the rest of the course (and to take away with them) and segdmellpractical

activity of building the sgbot is an active and fun change from the-ditwn sessions preceding it.

We made a video to support this activity which can be seen ltg//www.tombio.uk/spi-pot. To

save time in the classroom, we always prepaie pre-cut) the materials needed to build the spi

pots, so building one is really just a matter of assembling the prepared parts. This is always a popular
activity, particularly because it results irugeful piece of kit for observing and identifying spiders.
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Two more useful and cheap items of kit for the outdoor sessions are electric toothbrushes which can

be used to tease some spiders from their webs (some very reliably such as the lace weaver

Amaurohus simili$ and fine misters (which we filled with cornflower) to spray on wiebscrease

their visibility. The excitement generated, amongst youngsters and adults alike Aypaurobius

charging out of its retreat to grab the bristles of an elec®ic il K6 NHzA K A a WY2yS& T2 NJ
anyone running a course of this kind!

¢tKS O2dzNBS y2N¥XIffte SyRa Ay GKS OflFaaNR2Y gKSNB
connected to a laptop and projector, to examine some of the spiders (@ipatp) collectedby the

participants. We found this to be much more satisfactory than attempting to pass potted spiders

around a group of people each spider could be shown once and interesting features pointed out to
everyone together.

At some point during the courseeanormally give a short presentation on the facts and fictions

surrounding the subject of spider bitegenerally aiming to reassure and explain the roots of the
sensationalised misinformation on that subject. This can be useful because we have sorhetiimes
selfconfessed arachnophobes in attendargpeople who were often desperate to overcome their

FTSFENI 2F ALIARSNARA® h@SNI GKS O2daNES 2F UKS ¢2Y2NNR
and started to acknowledge the possible presence of araphobes as we introduced the course,

with reassurances that they were both welcome and safe. Indeed during the last Learn to Love
{LARSNE O2dz2NES ¢S AYyOAlGSR cxaydticigadzOnka pr\ioBs@UES NA y 3 |
to come along and introdte herself as such; she wrote an accouwiithis as a guest blog on our

website- http://www.tombio.uk/lovespiders

On this course @ generally attempt to avoid using overchnical terms, preferring simple
SELINB&aaAzya fA1S WiStftAy3ad RAFFSNByY (I GeLiSa | LI NI
concern ourselves with precise identification. This helps us to avoid turning off people who are not
yet ready for indepth identification work. (We tend tase the FSC foldut chart on spiders to

illustrate the variety and types of spiders that can be found in the UK.) This can only work when
course tutors are very mindful of the language they use and detail they are presenting. It can be a
difficult job ¢ much harder in many ways than presenting a highly technical course. It is made harder
by the fact that we sometimes get individuals on the course who are clearly ready for more technical
content. To avoid frustrating these participants, they can be giverertechnical information in the

open sessions, e.g. the field sessions, when they can be talked to onta-one basis or in small
groups, something which is greatly facilitated byihgwwo or more tutors on hand.

Field ID of Spiders & Harvestmatarts with a presentation session, but the emphasis of this session
ison exploring the diversity, taxonomy and morphology of UK spiders, especially as a required
grounding for identification skills (contrasting with the more general interest presentatarisearn

to Love SpidejsThere is normally a session where participants assembled their ovpotspior use

on the course and to take ay with them. We always includesession on equipment, identification
literature and searching/sampling techniquesirithg which participantaretypically invited to leave
their seats and gather around a table where many of the relevant resources were assembled
together for them to lookat, handle and discusBefore going into the field, participanase invited

to examine, at first hiad, live spiders whichavebeen collected and brought into the course by the
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tutors. We would often point out identification features at this point and demonstrate handling live
spiders, using the sypiot etc.

Spiders are not collected for preservation on this course. Just like the Learn to Love course, all the
collected spiders are released at the end of the day. This is important becallsg/ as to

promote the course as one that only deals with living spiders. More and more people who are
engaging with arachnology do not want to kill and preserve specimens. At the same time,
technology (e.g. photography) and our knowledge of identificatias improved to the point where
many species can be reliably identified from live specimens (or photos) by properly trained people.

Identifying spiders in the field during one of our Field ID courses.

The new photo guide from the British Arachnological Sog@&yitain@ Spiders, really embraces
this and is the perfedext for the course. (Prior to the publication of this book we used a mixture of
resources including the FSC f@lddziT OKI NIz GKS /2ffAya FASER 3JdzA RS:

During the outdoor field session course participants are urged tbdd collect live spiders (in pots

provided to them) and bring them to course tutors for help with identification. The emphasis in this

course is on identifying spiders (and harvestmen) with as much precision as possible in the field, but
without going bgond to boundaries of what can be identified reliably without microscopic

examination of preserved specimens. One of the teaching objectives of this é¢stoteach people

that it is okayg in fact it is good practicei 2 & & & G K| { Qalte ID gn a Aivé dgécimén S O
2T GKAA 1AYR 2F ALIARSNEO®
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In the field, participants use hand lenses to examine spidersipatpiand we ask them all to collect

one or two spiders to bring back to the classroom for examination with the USB microscope. We
explan to participants that the USB microscope is simply a device for showing everyone, at once,
similar views to those obtained with a hand lens. They are disabused of any thoughts that this is

WYAONR&O2LIAO SEFYAYLFGAZ2YQ Atterni RBingdh8Yy3IBS G KF G NI C

microscope session we emphasise the identification features for each spider we look at and note
what we can say for certain about its identification without preserving it for microscopic
examination. This can mean identifying it sofily or genus or species, depending on the specimen.
We underline the importance of only being as precise as we can be with certainty.

Unlike theLearn to Lovepiders course, this course ends with a classroom session on recording

during which we talk ahat the options available for people to submit records and the pros and cons

of each. We try to cover local recording groups, SRS area organisers, the SRS record entry pages,
LERCs and iRecord. We talk about the KBNich is important to a lot of peopleand the current

disconnect between the SRS and the NBN. We show people the SRS species accounts pages. We also
show them the area organisers page on the SRS website so that they can see who they can contact

in order to engage with the SRS. We talk abaatial communities such as the excellent British

Spider Identification Facebook group and we also talk about local gos G K Wl OdG dzZ- £t Q | yR
Inshort,we make it clear to them that they can make a valuable contribution to recording a limited
number of spider species even without collecting and preserving them and that there is plenty of
support available. We also point the way forward for anyone who wants to be able to identify more,

or all, UK spiders.

Spider ID with Microscopds entirely clasroombasedand participants work only with preserved
specimens supplied by the tutor (though they are also invited to bring aloegprvedspecimens of
their own). This is an intermediatevel course and we tend to assume some knowledge of spider
morphology, though we do recap it in a presentation.

The main presentation we use to start the course is a walkthrough identification, to family level,
using projected photographs (in a PowerPoint) taken down a microscope of all the relevant key
features. Patitipants follow the identification in a copy of a family key which is photocopied for
them. The specimen in our walkthrough weaezinioides sclopetariysleliberately chosen because it
requires quite a journey through the key be identified as a member tthe family Araneidae.

Next the participants are invited telecta specimen from a teaching collection (all in numbered

tubes, but otherwise unidentified) and work througtiamily key themselves. When they think they

have made an identification to faigilevel, their IDs are checked by a tutor and, if correct, they are
shown,onaongo2yS o6l aiaz GKS NBfSOlIyid aSOloktkey FT2NJ (KS
Collins field guide, and how to identify to species ldyeéxaminingyenitalia and othefeatures as
FLILINBLINRF §S® ¢KA&a R2SayQi 3ISySNrffeée adNBGEOK GKS
are limited by available equipment and spagesuallyto about eight people (which is generally fine

because demand for these courses tendbédower than for the field courseg)and we normally

have two tutors on hand.

Although the Collins field guide does not include the majority of species from the family Linyphiidae
(money spiders) it is fine because there are no linyphiids in the tegdualtection. The identification
of linyphiids requires a couple of additional techniques which are not covered in the course.
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However we have had someone attend one of these courses with the express intention of practicing
linyphiid identification underhe eye of an experience tutor. This was arranged beforehand and we
were able to accommodate it with some ot@-one support.

Participants continue to identify spiders from the teaching collection at their own pace and with
plenty of oneto-one support fronthe tutors. One or two may bring their own specimens to use
instead.

The course generally ends with a look at further identification resources, e.g. Lockett and Millidge
and the supplementary ID guides on the SRS website. We also provide informatigopont sund
recording similar to that given for the Field Identification course, but with the emphasis on obtaining
support and verification of difficult specimens.

Specialist trainingvas not as clearly defined as other training. We did not define a sibgleR @ y OS R
ALIARSNI O2dzNBSQ aAyOS (GKS I @FAftFofS FdzZRASYOS ¥F2NJ
pointy nature of the skills pyramidl would be easy to imagine a standa#d R @ | cpuBs8 61Q
Linyphiid(money spider) identificatiobutwenes NJ ¥ St & GKS RSYFYR F2NJ AdG R
Biodiversity project.

Instead we attempted, from time to time, to run an event that would appeal to more advanced
ALIARSNI NEO2NRSNE P ¢ K Szalplewt dhiBagedd RighSrd Galoh @ rus@@ Sy (i a &
workshop on techniques for dissecting out, clearing and curating genitalia of difficult taxa. We

arranged a workshop on Pseudoscorpions (actually testing the then draft FS@tfakel) which

was popular amongst experieed arachnologists, but also many others too. On another occasion

we organised, at the request of Nigel Catieneysett (leader of the Shropshire Spider Group), a

workshop on the emerging todbr assessing the invertebrate interest of sitdgantheon- which,

again, was attended hipvertebrate recordersvith a variety of taxonomic interests

The table below summarises the content of each of the three formal repeated courses.

Learn to Love Field ID ID with Microscopes
Introductory | Overviewof arachnid Overview of arachnid | Detailed overview of
presentations | taxonomy, basic spider & taxonomy, arachnid spider morphology,
harvestman morphology | morphology to level including detail of
debunking spider bite required for ID All genitalia, required for
misinformation,inspiring | presentations geared tg microscopic ID.
spider stories, e.g. silk | ID more than Introduction to keys and
production and use& WAy a LJA NI (A 2 walk through of family
mating behaviour. key.
Sampling Information on how best | Detailed information on| Information on
techniques G2y T4 20 &S| sampling equipment | preservation & curation
spiders and techniqueghat can | only.
be used to sample and
collect live spiders.
Spipot Assemble and use a spi | Assemble and use a sp| Not used.
pot as aool for close pot with particular
observation without reference tousing it to
harm. examine with a hand
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lens, features required
for ID.
Field session | Toobserve spiders in Tocollect spiders for ID| None.
their webs(or without as | in the field and back in
the case may begnd the classroom.
collectsome for a closer
look.
Examine live | To inspire and illustrate | With particular No.
spiders in diversity of form and attention to
classroom function. identification features.
Microscqic No. No. Yesc this is the main
examination feature of this course.
Level of ID Only as much as requireq Accurate ID of live Full ID to species level ir
G2 FSSR LJIS2| specimens to the most | all cases.
Teach how to distinguish| precise taxonomic rank
males and females. possible determined on
a case by case basis.
Final Information on where to | Information on Information on recording
presentations | go from here to take recording spiders, spiders, submitting
interest further. submitting records and | records and connecting
connecting with with schemes, societies
schemes, societies and| and groups with
groups. particular reference the
practice of sending
preserved specimens for
verification.

Careful planning of content, as summarise in the prevtable, is only the first step to building a

suite of integrated by differentiated spider courses. The differences betweehdhm to Lovand

the Field IDcourses, in particular, are in both tliketail of the contentpresented and thenannerin
whichit is presented. It is very easy for a tutor to forget which course they are addressing,
particularly in the Learn to Love courses, and slip into their own comfort zone, for example by using
technical language which is too far outside the comfort zone ofynwdrithe participants.

The table below outlines some rules of thumb for presenting at the three different levels.

Learnto Love |  Keep language simple

1 Use scientific names sparingly

1 Inspire with aspects of biology and ecology which fascinate peopldpe.g.
spiders,web building and other use of silks, silk production, mating behavi
Debunk myths and reveal fascinating truths!

Use video resources

ID should take a back seat.

''aS RAGSNBRAGE (2 AYALANB o0& O2iaA
level, e.gfor spiders, W2 Nb ¢ S| OSNAR Q> Wg2f F &L
1 Use the field session to find and observe animals in situ and point out thei
behaviour

Encourage people to handsimalsif they are happy to do so

Use simple literatur simply, e.gfold-out chartsto picture match with live
animals

=a =4 -4 -9

=a =
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152y QG 1Attt FYyAYlIfa

Field ID 152y Qi aKeée | ¢l & T NP Ybutadehtyaiefully,SemKiying g
sensitiveto the reaction of participants.

1 Place the emphasis very firmly on propP of liveanimals.

9 Carefully explain the boundaries of what can be reliably identified and
recorded from liveanimals(and photos)

1 Include a careful examination of the available literature and identify the be
resources for field ID.

9 Include a sessioon the practice of biological recording and make sure that
participants know how to take this forward if they want to submit records.

152y QG 1Aff YyAYIfao

ID with 1 Use technical language as necessary, but explaiddtnot assume that

Microscopes participants already know the vocabulary.

152y Qi FaadzyS GKFG LI NILIAOALN yihGa KI
have to explain the basics of using a microscope to some.

9 Use prepreserved specimens. On a day course, there is no time for a field
sessiorif participants are to have sufficient time at the microscopes.

9 Place the emphasis on reaching full identification of all preserved specime

1 Include a careful examination of the literature required for microscopic ID.

9 Demonstrate the use of identificatin resources before letting the participant
loose.

9 Explain and/or demonstrate the best procedures for killing and preserving
specimens.

1 Cover the code of conduct for taking specimens.

1 Include a session on the practice of biological recording and cover, in
particular, the procedure for getting help with specimens that are difficult
white require confirmation.

The differentiated content antechniquesfor delivering these courses, as described in the tables
above, represent the culmination of three ysdearning and developmeaind our experience from
delivering the course®elivering a differentiated suite of courses is a skill in itself and, as tutors, we
became better at this as the project progressed. The hardest thing is to differentiate cletwyen

the Learn to Love and Field ID courses because many of the tools and activities are similar and there
is some overlap in the content delivered. Furthermaree differentiation is itself only useful if the

right audiences are attracted to eachheefore,these courses have to be promoted very clearly so

that people know what to expectdeally,they should be promoted sidey-side so that potential
participants can select the level that best suits their needs expectations.

An example of th@romotion we used for the Learn to Love Spiders course is shown in Appendix A.
In hindsight, this would have been even better if we had included something to make it clear that
there was also a Field ID course available. The coralfahys is that promotion bour Field ID

courses would have been improved if we had indicated that the Learn to Love courses were
available. The lesson from this is that a differentiated suite of courses is most effective if the
different levels are supported by an integrated praimoal effect that draws attention to the whole
suite, not just the individual courses. That way, potential participants are better informed and able
to select the course (or courses) best suited to meet their needs.

We ran three Learn to Love Spiders @a# over the delivery phase of the project (one each year)
with a total of 28 attendances. We ran two Field ID of Spiders and Harvestmen course each year and
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an additional three pilot courses in 2014, making a total of 9 courses, attracting a total of 103
attendances. We ran three ID with Microscopes courses (one each year) with a total of 22
attendances.

ThisishowNigel I yS |1 2y SeasSiid asSSa GKS LI NIYSNBKALI 0SigS
Biodiversity and the training courses we developed together:

& ¢ BHopshire Spider Group emerged as a special interest group from the Field Studies

| 2dzy OAf Qa LYOGSNISONIGS /KIFIftSyasS tNr2SOd ol O
2012. The IC project provided support to the SSG in the form of trainpigen lslentification,

purchase of training publications and storage space for those and sundry equipment and
consumables.

Since the end of the IC projgiitK S ¢ 2 Y2 NNR 6 Qa4 5AOSNBAGE t NP2SO0 K
other areas. Training in more specialigtdy areas of spider and other arachnids and use of

rooms and equipment for local training and networking has been provided but the most
significant area has been in the joint development of an innovative set of courses and support
material ranging from egagement through field identification and, finally, identification using

a microscope. Continued support is provided to all attendees. This approach and the resulting
courses have, to a great extent, broken the mold for courses in invertebrate idewtifiadtich

formally concentrated on microscope workymilot only have these been of great benefit to

the Shropshire Spider Group which has benefitted from increased membership but these courses
have furthered one of the main aims of the British Arachnoéd@ociety which is to advance

the wider understanding and appreciation of arachnids and to promote their conse®ation

One objective of hosting a suite of differentiated courses is that novice spider recoatestart

with a basic course and advaniteir skill incrementally by attending courses further up thdls

pyramid as their skill and experience improvek S Ff SEA6t S WSy iNEB | yR SyR |
Somewif £ y20 ¢lyd (2 LINRPINBaa (2 (KSathercanink®eri Q t SJ
recording to live animals in the field. Others, who are already experience field recorders, can simply

32 a0NXYAIKG Ay (2 GKS &dzZAdS Fd I KAIKSNI £ S@St @ h
up her experiences in a gsteblog post herehttp://www.tombio.uk/LesleySpiderBlag

7.1.2 Spider project: other outputs and outcomes

'a AYRAOFUGSR LINB@A2dzates ¢S RAR y23G ONBIFGS | &aAy
arachnologists, but instead we tried hard to run, and support, a variety of events that appealed to

people at this end of thskillspyramid. This included the following:

1 A workshop, run by experience arachnologist Richard Gallon, on advanced identification
techniques for linyphiids (money spiders) including dissecting out, clearing and curating
genitalia of difficult taxa.

1 A day workshop of the identification of pseudoscorpions and which we tested a draft version
of a new FSC ADIGAP folat chart using speémens loaned to us for the purpose from
[ AOSN1LR2f adzaSdzyQa O2tfSOUGAZ2Y
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1 Two day courses dedicated to the field ID of harvestmen alone with Paul Richautisor
of the FSC foldut chart to harvestmen (one of the most important resources for
identification of UK harvestmen) as the tutor.

1 We promoted and supported a residential course on spider photography and ID run by
Lawrence Bee of the British Arachnological Society and photographer Alex Hyde. Lawrence is
one of the key authors on the new BAS photodpniadD guide to

1 We organised and supported a Shropshire Spider Group lab day where members and
associates of the spider group were invited to an open format workshop to work on the
identification of specimens and support each other.

1 We organised a work®p on Pantheonhttp://www.brc.ac.uk/pantheon)) ¢ a new and
developing online application for assessing the quality of sites based on invertebrate species
lists, including those for spiders.

These events athcted a total 064 attendances. Note that several, e.g. the Harvestmen ID courses,
attracted a wide range of peoplenot just experienced arachnologistsvhich helped make them
viable.

In 2015 Liam Andrews was #3ylear zoology undergraduate at Nottjham Trent University. He was

part of a group of students who came to one of our Field ID of Spiders & Harvestmen courses; their

trip was an organised outing for members of The Conservation Sacegyoup associated with

0 KSANI { (dzRSy i @all gbngral aayurlists, Kdné \Bith gp&chdlities other than

arachnids. But during the course we showed the participants a pseudoscoiiina of them had

seen one before and Liam, in particular, was captivaiémn went on to found the Facebook group
Pseudoscorpion UKa group that now has 600+ membeygational experts among them. Liam

NI} LARE&@ 06SOFYS 2yS 2F (GKS | YQa (2L) LJASdzR2402 N1 2
abovementionedworkshop of the identification of pseudoscorpionsatich he was the leading

expert! He is now studying for a Masters degree at Harper Adams University in Shropsiire.
SELINB&a&aSa GKS LINI ¢2Y2NNRSQE . A2RAOSNBAGE LI I &8

G!'a L KI@S LINPINB&aSR (K Ndodny postoradiuazyefos NH N.

students have often asked where my area of interest lays. | answer without hesitation

pseudoscorpions. Others have often expressed envy that | am so sure of what | want to go on

and study and that | have already found a subjdound both fascinating and fulfilling. It is
AYLI2aaAotS G2 2dzad aaixdy az2yvySz2yS | LI adaaizy o dz
provided the nutrition, water and sunlight needed to germinate my interest into one. | can say

with some certainy that without attending thet 2 Y 2 NN2 ¢ Q & arachni Borgeadlad A ( &
FANRG @SIFN) dzyRSNENI RZ L ¢2dzZ RYyQi S@Sy (y2¢ 6KI
O2YYdzy AOF GA2ya 6AGK GKS O2dzNBES f SFRSNE FFAaSNI

sWIL2 NI ySSRSR G2 SELIYR Yé (y2¢tft SRISDHE
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Another Nottingham Trent student on that course was Meg Skinner who went ore&tethe
facebook groupJK Harvestmen (Opilioneshich now has over 500 membefdegan says of that
event:

G ¢ KS | NI OK ypkoRdedsHanddraiderificktion skills. We were introduced to
equipment, literature and which features to look for when identifying specimens. The workshop
gl a4 AYALANARY3I YR KSTtLISR YS Llz2NBdZS |y Ay

Apart from developingrd triallingthe idea of an integrated suite of differentiated training courses,
anotherobjectiveof providinga high level of support to a local recording group was to increase the
membership of that group. The success or otherwise of this has beesullith assess because the
Shropshire Spider Gro8SGiloes not have any formal membership status! It is therefore not a

simple case of looking at the number of formal members immediately before and after the

¢C2Y2NNR g QA . A aivasatNEwithiaratheidd®re Sikjdctive assessmenigel

maintains an email list of people that have expressed their wish to be kept in touch with the SSG
effectively our membershipliggfl YR G KA & KFIR MM LIS2LX S 2y Al 6KSy
project garted, and now has 28 nother telling statistic is that since 2014 thember of people

actively providing record® the SSGas increased from around 8 t0.18

l'a LINIG 2F GKS LI NGIYSNEKALI 0S0i6SSy (KS abd® Y2 NNER 4 C
maintaine® 2y O0SKIfF 2F (G4KS {{DX I Of2a4SR ¥l 0So6221 13
{ LA R S NJntipdwnarl fifzebdok.com/groups/shropshirespidergroup/This novhas 97

members, but many of them are not local to Shropshire. All this speaks to the changing nature of

Y6 GdzNF £ KAAG2NE INRdAzLIA A yansag Beyodd@iy shiado® af Houbt i8S R A |
GKIFIG GKS ¢2Y2NNBgQa . A 92 positideSmdact an &he prafi® @rdachof K a4 K
the SSG.

7.2 Earthworms project

The roots of the Earthworms project can be found in the project consultation of
2014. A participant at one of the London group consultations was Keiron ¢
Brown who was Recording Officfor the Earthworm Society of Britain
(ESB), a relatively new voluntary recording society established in 2009.
Keiron proved to be an enthusiastic consultee with a great interest in th. §
general subject of biological recording and biodiversity monitoring. :
Subsequently a close and effective partnership developed between the ES. o
YR ¢2Y2NNRSQ& . A2RAQOSNAAGE FT2NJ GKS +uaf SEGSy
beyond).
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7.2.1 Earthworms project: two -day training format

I O2NYySNRiU2YS 2F (GKAA& LI NI ybracktated tie delivery ofiaK | G ¢ 2 Y2 N
weekend trainng format developed by the ESB whictyagally, benefitted both partners. The ESB

benefitted because the@artnershipenabled them to increase their capacity to deli#&iningto

Y2NB LIS2LX S Ay Y2NB LX I O0Sad ¢KS C{/ ¢2Y2NNRsQa
under-recordedbut highly functionatomponentof the invertebratefauna of soilsearthworms

Participants and trainers at Powis Castle duringth FAN&R G 22Ay i S@Sy (i Nlzy o8&
Earthworm Society of Britain.
ticked virtually every box as an appriate target taxonomic group and increasing the number of
people reached by the ESB training was an outcome in line with all the fajbjctives.

In 2015 weran the inaugural FSC/ESB event at FSC Preston Montford. This was modelled on the

9{ . Qa 2Zdalwaekeyid férmatiwith a field day on the Saturday, where we split our sampling

effort between the attractive site of Powis Castle and Preston Montford,atabbased

identification and recording day on the Sunda@he event was very well attended and a great

successWe used more resources on this initial event than on subsequent events (for example

including lunch for the participants at Powis Castle tahkihg everyone to Powis Castle in a

minibus), butida S f SR G KS LI NI YySNBAKALI 0 SBod/&sity pofect! I YR K

In 2016 werantwo courses of similar format at other centres (Slapton Ley and Ryrgceuau) and
another two in 2017 (Malham Tarn and Castle Head). All of these were run in association with the
ESB and followed thieied-andtested wo-day format. The @st of these twoday eventdo

participants was kept low (around8) in line with previous courses run by the ESB. In all cases
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