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Cecoemoe

Species Locality
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Date

14 MAY 1950
12 AUG 1953
28 JUL 1997
28 JUL 1997
28 JUL 1997
20 JUL 1994
20 JUL 1994
09 JUL 1995
28 SEP 1997
1987
06 JUN 1988
07 JUL 1988
30 AUG 1987
30 JUL 1997
30 JUL 1997
20 JUL 1994
21 JUL 1994
21 JUL 1994
16 AUG 1991
25 AUG 1991
27 JUN 1992
27 JUN 1992
13 JUL 1992
13 JUL 1992
06 JUN 1993
09 JUL 1995
12 JUL 1995
29 JUN 1997
06 JUL 1997
29 JUL 1997
30 MAY 1998
25 JUL 1998
25 JUL 1998
25 JUL 1998
26 JUL 1998
26 JUL 1998

Collector

Boon, O.C. det. Spooner, G.M.
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GENERA 59

20 Vein 2m-cu strongly curved outwards
(fig- Gengs). Glossa very short and bilobed apically
(fig. Gengs). Colletes (p.311)

- Vein 2m-cu straight or only weakly curved
outwards (fig. Geno2). Glossa long, acutely pointed 5
or narrowly rounded apically (fig. Gengz). 21

Fig. Genys. Right wing of Colletes floralis. Fig. Gengs. Glossa of Colletes hederae.

\<I =
Fig. Geny7. Glossa of Andrena thoracica.

21 Lower margin of antennal socket
connected to upper margin of clypeus by a pair of
b 1 Gengsa, 48b); )

obscured by facial hairs). Facial foveac present (figs.

Gengg, 50); (very obvious in females but shallow

and sometimes difficult to discern in males).
Andrena (p. 203)

(Sce over for second part of couplet)

TN
tennal sutures of
indicated.

Fig. Genysb. Ant,
A dorsata,

Fig. Genyg. Face of female Andrena Fig. Genso. Face of female Andrena
labiata showing facial fovea. scotica, facial fovea indicated.
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INVITED LETTER TO THE EDITOR

WILEY

“Insectageddon”: A call for more robust data and rigorous

analyses

As members of that subset of the human population who love in-
sects, we have been alsrmed by a recent publication reparting their
global decline and impending extinction (Sanchez Bayo & Wyckhuys,
2015), and the accompanying media furore. Indeed, there has been
a growing tide of concern over the magnitude and potential con-

of diminishing insect fe.g. Hallmann et al.,
2017: Lister & Garcia, 2018). However, we respectfully suggest that
accounts of the demise of insects may be slightly exaggerated. Bad
things are happening—we agree—but this is not the whole story. We
call for hard-nosed, balsnced, and numerical analysis of the changes
taking place, and for calm and even-handed interpretation of the

headlongi

changes, rather
ing apocalypse.

Reports of insect declines come as no surprise to entomologists;
this has been familiar territory for many decades (Leather, 2019). The
Iatest artice by Sanchez-Bayo and Wyckhuys (2019) makes a substan-
tial and valusble contribution to the field, bringing together many of the
individual studies in one review. However, considerable uncertsinties
and potential biases remain.

A key problem stems from the "Methodology” section, which
states ".... we performed a search on the online Web of Science da-
tabase using the keywords insect] AND [declin] AND [survey].."
Using the search term [declin®] immediately bisses the meta-analysis
toward exaggerated estimates of decline rates, even assuming there
is no underlying publication bias in the fitersture. An unbiased re-
view of the literature would still find declines, but estimates based
on this “unidirectional” methodology are not credible.

Extrapolation from measured rates of deciine to extinction has
four further and currently unresolved challenges, which are asso-
ciated with translating rates of change across types of data, spatial
scales, locations, and durations.

ofimpend-

Nearly all *disappearances” of insect species reported in the liter-
sture represent losses of species from individusl sites or regions, but
it requires quite different data and calculations to extrapolate to the
extinction of species at larger spatial scales. Many British insect species
have deciined massively st a local level, but most of them still survive
somewhere in Britain and even fewer are endangered at a European
spatial scale. Furthermore, a preponderance of data come from Europe
and Morth America, as Sanchez-Baya and Wyckhuys (2019) highiignt.
Trying to extrapolate from population or biomass dechines over sev-
eral decades, or from threstened species lists, in "developed” tem-
perate zone countries to, say. 100-year specieslevel extinctions of

Andes does not wash. A far more sophisticated approach s required if
we wish to estimate giobal extinction rates.

Many studies find that abundances, biomass, or species rich-
ness are dedlining in some locations, but not everywhere, and some
species sre declining but others ars not For example, Shortsll et
al. (2009 reported declines in flying insect biomass at one of four
sample sites over a 30-year period, while Fox et al (2014) reported
that, while 260 British moth species declined, 160 increased signifi-
cantly. In both cases, extrapolating the average rate of decline to a
futura zero-bismass or zero-species world would clearly not be ap-
propriate, since declines are not evident at many sites and for many
species. The idea that there will be hardly any insect biomass or spe-
cies left in the world in 50 to 100 yesrs is misleading. Dynamism of
the biological world is sufficiently great (particularly now) that the
arrival of new species and increases in some of the species already
present must be factored into estimates of future prospects for bio-
mass and biodiversity.

Given the headline statements in the original articles, it was not
surprising that the media reported the apocalypse with some enthu-
siasm! Interestingly, the BBC [McGrath, 2019) and others reported
that we will have plagues of insect pests instead, which bears almost
no relation to the data presented in the paper. Even if pests increase
in future, there is scant evidence that this will be predominantly be-
cause of the decline in other insect species.

The authers concluded that “Habitst restoration, coupled with a
drastic reduction in agro-chemical inputs and agricultural ‘redesign’, is
pr y effectiva wayto stop declines, particulartyin
areas under intensive agricutture " We fully sppreciste the importance
of to and have contrib-
uted to this active area of research (e.g, Pretty et al. 2018). But we
also recognise that crop pests and diseases, many vectored by insects,
currently cause 35% yield losses, and can rise to 70% in the absence
of pesticides (Popp. Peto, & Nagy, 2013). Since agriculture is already
the proximate driver of BO% of deforestation (Kissinger, Herold, & Sy,
2012), any solutions to the current “crisis” which reguire additional
farmland to maintsin food supplies may exacerbate some of the prob-
lems for global insect conservation. Joined-up thinking is required.

In conclusion, robust data are needed from all parts of the
world to assess the status and trends of insect abundances, bio-
mass, species richness, and the functions (beneficial and harmful
to humans) they perform. Ultimately, this requires a step-change in
funding (Leather, 2019). Hyping-up the situation based on incom-

1

undescribed endemics confined to the ipi of the

pl biased Y8 =ssary short-term

Glob Change Biol. 2019;1-2.

‘wikeyonlinelibrary.com/joumsl/gch
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What is BWARS?

e Voluntary society

e Set up for the promotion of recording and conservation
e No campaigning

e No data interpretation

e Maximum amount of high quality data possible



Data Quality: Validation vs Verification

Validation: Is the data formatted correctly?

Verification: Does this data point make sense?
Automation of validation is very doable (BWARS Checker)
Automation of verification is (currently) impossible
Humans are still required to verify records

Automation can highlight suspicious records



BWARS Checker

e |nput data in raw form

e Automated processes to attempt to convert that raw data to a structure
e Human guidance where required

e Automated processes can never make decisions

e Currently restricted to BWARS taxa, but exploring other taxa

e Largest requirement is a correctly digitised taxonomic system
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Taxonomic ‘iso.” System

e ’iso.’ - Inthe Sense Of

e Extension of the Linnaean type system

e Complete encoding of Linnaean system for relational databases

e Enables true-to-type tracking of records through taxonomic evolution
e Avoidance of numeric ‘keys’ to species

e Append author and year of understanding to name

e Extensively tested in BWARS remit, now exploring other areas



BWARS ‘FrontEnd’

e Where all records end up

e Direct import from checker

e Duplicate records

e Parent-Child adjustment tracking

e Duplication identification and elimination (28% Duplication on Core)

e Very unfinished, lots of ‘hacks’



Record ID exportable [ECS

Sy i
Submitted TIK | 7525 Systematic

Survey
Current TIK | 7525
Species Mame  Anthophora bimaculata
Additional
Information
Grid Reference  SU855220
Location  Stedham Common
Vicecounty Mum 13
Vicecounty Mame  West Sussex
Date Lower = 2007-06-13
Script Log
Date Upper  2007-06-13
Collector M. Edwards
Determiner M. Edwards
Voucher = M. Edwards
Submitter
Parent Of Go
Count Basis Child OF c
Male 1 el o
Female
Suspend
Queen Reason
Worker
Nest
Flower
Mectar
Paollen
Prey

DateAdded = 19/03/2017

TierOne
466392 Yes
TierOneDuplication
821950 yes
MumBasisHash
MNamesHash
FNPP
duphash  C54D792590FE77B55F0ESEAZBC
GDF1CE
dupCount 2
ExportHack 0
ExportHackSum 0
c_IYear 2007

c_uYear 2007
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More interesting bits

e Moved our data to a (couple of) SQL systems as part of a test
e Ran core duplication removal as a test
e Poked around at the data a bit

e Also sent data for mapping (Josh Baum)



Records

Species distribution by number of records
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Records

Species distribution by number of records

25% of total data = 11 species/species aggregates

Species
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10,000



Records

Species distribution by number of records

Bombus pascuorum (33693)

25% of total data = 11 species/species aggregates
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20,000

10,000



Records by year
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Records by year
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Records by year

40000
30000
20000

10000

1950 1960 1970 1980 19290 2000 2010

20 years data of vaguely comparable volume



ecord Density

All Records 10 km Standard Deviation
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All Records 10 km Quantiles
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