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Standing on shoulders

A Naturadl
History of
Ladybird

Beetles

Michael Majerus
Edited by Helen Roy and Peter Brown

A fascinating and most thorough treatise on the biology, folklore and scientific research of the
world’s Ladybirds. A wonderful legacy to the work of Mike Majerus.

Richard Lewington (Wildlife Artist)




The joy of recording well-loved species
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Contributing records UK Ladybird Survey

IRecord Website o Smartphone app
B =7 |

iRecerd

Spreadsheets E-mails

From: John Powell

Sent: 26 October 2016 13:14
To: ladybird-survey

Subject: Sighting

St. Annes on Sea, FY8. 1 adultin
my garden on 29 June 2014.
Sitting on the leaf of a potted
plant as shown on the picture
attached. Kindest regards, John




Promotion of UK

Helen Roy e

Heten Roy
e y rocondng ol 10 p There are now 201972 records in the UK
s Ladybird Survey database - amazing figure
extracted for my talk @NBNTrust
conference next week
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We're being invaded - by ladybirds
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THE TIMES Thursday February 7 2008

Spot the difference: one ladybird
is at risk, the other is a cannibal

Lewis Smith Environment Reporter

An insect that once held promise as a
natural pest controller was branded
the most invasive species in Britain
yesterday by researchers.

The harlequin ladybird has taken
Jjust four years to spread across
England and to make inroads into
Scotland and Wales, a feat that took
the grey squirrel a century to

achieve.

Since 2005 more than 20,000

sightings have been recorded of the
ladybird, which threatens to take
over from many of the 46 native

British species of ladybird.

Its progress has been tracked by
the Harlequin Ladybird Survey, an
online survey overseen by the Centre
for Ecology and Hydrology. Thou-
sands of members of the public took
part and it was funded in part by the
Government.

Alien species Peter Brown, of the centre, said:
“It’s the most invasive species in Brit-

Grey squirrel Came to | American signal American mink ain. It is perhaps equalled by the

Britain from North | Native ’ Brought here for their horse chestnut leaf-miner but noth-

America in 1876. Found | white-clawed crayfish fur in 1929 but escaped ing else comes clos

in most of England and | are being eradicated } into the wild where Harlequin ladybirds, Harmonia ax-

Wales and moving into | by the larger, more they have had a severe ynd:s were first identified in Brit-

Scotland. Larger than aggressive American | impact on water vole ain in 2004 when one was seen in

native reds and carries | species, which also numbers — leading to a pub garden in Sible Hed-

a virus which carries disease deadly a 90 per cent fall in the ingham, Essex. Last month the species

population was reported in Orkney.

So serious is the problem that the

devastates the latter to the native animal

ladybird is the subject of a special issue
of the journal BioControl. More than
50 scientists from Europe and North
America contributed to \hejourndl to
share knowledge about its impact.

]

in 2002. It has spread rapidly and now
infests about 20 per cent of horse
chestnut trees, causing leaf loss.
Helen Roy, who works at the centre
and who edited the journal, said:

“Through this online survey we have
been able to track its movements and
are now beginning to understand
more complex aspects of the ecology
of the harlequin ladybird.”

Because it eats so many aphids, its
staple diet, as well as other ladybirds, it
has threatened the number of native
ladybirds and species, such as lace-

aphid numbers. The two-
spot and seven-spot ladybirds are
particularly threatened.

The harlequin ladybird’s voracious
appetite for aphids attracted interest
in its use as a biological pest control
but after it was released in seve
European countries in the 1980s and
1990s it rapidly became established
and spread widely

r Brown said: “Ladybirds are very
popular but this one is a great concern
in terms of his risk to biodiversity.”

The invading
harlequin, top
left, is a threat
to many natives



Atlas, field guides and resources

Ladybirds Btienm .

MELEN £ ROY. PETER MU SROWN, RICHARD F. COMONT, ¥
PRAEYLFOLA AV A0V SAOGMRY Y Ladybird species in the UK

reviond from MAMSVS & KEARNY (1 oob,

WIS Baatrancn by Sophve Amgion & Chen Shaids

There have been 3500 species of coccinellid described worldwide but until recently only 43 were

Lady’sl"dii considered as resident in Britain.
(Coccinellidae) The Bryony ladybird, argus, and the small inconspicuous brown ladybird,
of Britain and ireland UK Ladybirds Rhyzobius chrysomeloides, are recent additions but neither have attracted as much attention as
—_ What is a ladybird? the Harlequin ladybird, H. axyridis, first encountered in 2004,
Anatol
Life tyTI: Of the 46 ladybird species now found in Britain only 26 are readily recognisable as ladybirds and
H these are the focus of the Ladybird Survey.

Species
Habitat A ladybird identification sheet (163Kb) and a ladybird larvae identification sheet (200Kb) are
Enemies available in PDF format
Monitoring

Thanks to Jeroen Mentens for su ing many excellent photos.
BBC Breathing anks to pplying many p

Places

[Sub-family [Species |Common name

Epilachnnae Henosepdachna argus (Geoffroy in Fourcroy) yony ladyt

Harlequin invasion

Epilachninae Subcoccinelia 24-punctata (L)

Coccinelinae Adalia 10-punctata (L)
Recording Coccnelnae Adaba 2-punctate (L)

Coccnelinae "Adoma vanegata (Goeze)
Research Coccinelinae Anatis ocelata (L)

Coccinelinae ta 19-punctata (L)
Children's pages ( nelinae Aphidecta obiterata (L )

Coccinelinae Calvia 14-guttata (L)
Further information Coccinelinae

Coccinelinae punctata L
Coccinelinae Coccinella 7-punctata L
.JNC( Coccinelinae Coccinella hieroglyphica L
Coccinelinae Coccinella magnifica_Redtenbacher
[Coccmelnae Halyzia 16-guttate (L)
[Coccinelinae Harmonia 4-punctata Pontoppidan bir:
{Coccinelinae Hormonia axyndis_(Pallas)
[Coccinelinae [Hippodamia 13-punctata (L)
[Coccinalinae [Myrmha 18-guttata (L)

Centre for
(C)&)5() Ecology & Hydrology ' N C‘ : N E RC

Joint Nature Conservation Committee






Records over time

Number of records
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Records over time

IRecord Ladybirds
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18 870 recorders
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Many publications

Biol Invasions
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Ecological correlates of local extinction and colonisation = ]
in the British ladybird beetles (Coleoptera: Coccinellidae) o
Richard F. Comont -+ Helen E. Roy - 2% R “\
Richard Harrington « Christopher R. Shortall - 1 "’.: N com
Bethan V. Purse ™ ‘ - : :iw
ig;nm 4| Exochemus quadi Halyzi i Propyle Payllobora vigi s

— s ent

Journal of Biogeography (J. Biogeogr.) (2014)

Landscape and climate determine
il patterns of spread for all colour morphs
of the alien ladybird Harmonia axyridis

Bethan V. Purse'*, Richard Comont', Adam Butler’, Peter M. J. Brown®,
Clare Kessel® and Helen E. Roy'
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Characteristics and Drivers of High-Altitude Ladybird EcologicalEntomologs (2015, 4 336-348 DOL:10.1111een 1220
Flight: Insights from Vertical-Looking Entomological
Radar

Daniel L. Jeffries', Jason Chapman®?, Helen E. Roy”, Stuart Humphries’, Richard Harrington?,

INVITEDREVIEW

Ten years of invasion: Harmonia axyridis (Pallas)

. (Coleoptera: Coccinellidae) in Britain

Peter M. J. Brown®, Lori-J. Lawson Handley'* P -

1 Department of Biological Sciences, University of Hull, Hull, Humberside, United Kingdom, 2Rothamsted Research, Harpenden, Hertfordshire, United Kingdom HELEN E. ROY'and PETER M. J. BROW N2 ‘Centre for Ecology & Hydrology,

3 Environment and Sustainability Institute, University of Exeter, Penryn, Cornwall, United Kingdom, 4 NERC Centre for Ecology & Hydrology, Wallingford, Oxfordshire Oxfordshire, U.K. and *Animal and Environment Research Group, Life Sciences Department, Anglia Ruskin University, Cambridge,

United Kingdom, 5 Department of Life Sciences, Anglia Ruskin University, Cambridge, United Kingdom UK.



Ten years of invasion in Britain

Table 1. Predictions folkvwing the amival of Foroania avvridiz in Britin {(Majems eral, 2006 alongide a summary of recent evidence, supporting references, and overall conclusions, based on
current understanding, with respect o the importance of factors in defesmining success of invasion by this species,

Prediction Evidence Refemnces C o ha siom
Eamryeo pic masmre of M, avyrkd i will contritese (o rapid Thie range of bost plont associafions and widespread diseribation of /. avpridis i Britain Proam ot @l (2008, 2010a) *
spmad mflect the ewrviopic nasme of his species, aboagh oo nifeswa s woodlands may negaively

affect s spread of Ff. oy e
Hahiia hregahih is an impariani fcior aontribaling bo e invasion speooss of B, ogoridis.

Clamat e sl aprakahiny of B caypreidic wall give ® a Chmnane ¢omch B0 Fave mof boen o bonres o (e colomrs ks and speead of B aypnidic m Comeel afad, CIONT pamd] P T
coam petiti ve advamtage over some of e more soaftbhern Pritain, bt are specualated 1o have limited it aband mee i northern Eng lund and el (H014)
miche-specific mtive hdvbinds in Scothred,

There are clear discrepand e beiween the observed amd predicied (dimate masdd )
distvibmibens of M, axyeo, and il is appareniihst climate & an inparts ol Toor in
determining the spressl of this spedies but alongside etherinterscting histic and
ahiwlic laciom.

Mlaritime climate of Taitam will allow B, avpridis io Comfipaal beeeding of shis species is appaned and at kas<t oo generaions of B, avpnis s have T et al, (ZO0ER) and Koy +
Farc ol dhaom gkl B s mer, willh B0 fogpEc e e oecrved cach vear s aginval, el (200 Daj
fowr a sammer dormancy Mulivedtinism conirilmies o the rapid raie of population growih of . aoeids each
vear and, consequently, o s presd
Phenotvpic plasticity will allow B, avpsidis io Phenoty pic plasticity displaved by 7, aorids enab les kocal adaptagion af tem poral and spagial Michie & al, (2010} and Parse k)
saccessfal by and regabarhy extond ®s breoding seson scales; mareas e i astamma] meboration may have acce aated #he spread of /. apridis. el (70014

o Septamber, Uctobes, and even o Noverber
Further wark is requined ba ebuddate theimparandeal phanatypic plistidly in the
imasion sucoess of M axynidis.

. ayriali s will speead aceoss the entire Britidh Thie firsat record of M. avpridicin Sootland was in 2007, However, there ane relatively few Tarcram et el ZO0Ra TR B, +
mm ke by KR meoorch im Seod b and 16 drn baticm and beeedmg Shercane hmsed, 00N amed oy et eal (300 Daaf
Hiigh dispersal ahilily of ihis s pecies has elearly heen demansiratedd in mesl of Kng land
and Wales
Spread and imceease of B, axyridic in Briain may Reoem mesearch highlights the impostano: of M, axpridis a0 m aphid predator in coop systens Wells (011} 1
tharefore prove (o be beneficial w0 crop sy stems by itk UKL
resaricaing aphid sembcs bolow coonomisally Further workis requined to explore the ecosvsban-level imgad of 1. oomidic on pest
d'““j’E;E""“" o 20 reducr: e of cieial insects and partoulary the ecosysien service pravided by his alien pred stor,
s ides
Hrll:m-flh ot gprdelie s kely oo bovea segative eflect on There 1= commderable evidence of mra-paild predmon Team bosaony and leld ofeervamms, Ware amd Majenes (IEE ] Wore +

cAberaphilophagcs m ibree way gesome O v s v, e 1K bird e . .l K15 :
coum petition, intra-guild predaion, mnd imMnspecific presesce of N, axyridis aad -;.!.'Hn
e Frarther work is noguired on competi
e Cr A AugEests gan high aph Ecological Entomology (2015), 40, 336-348 DOLI: 10.1111/een.12203
There is conshd erahle evidence of 1

dlfedis on ecesysiem function re

Efficient demical defonce and relatively lagge siae A Tew shadies mdicate ghe importan: INVITEDREVIEW

o b pacndae B, oo wink a sagnilicamt Lo i

reprodactive advantage over many native Brinish The impartance of chemical dden . = ' v

species wv kg of . wyridis aver na Ten years of invasion: Harmonia axyridis (Pallas)
I, axyridi s will become a maisance o bamans There have been many reporss of B, A - . - .

dwelings, and in toite causs pecy (Coleoptera: Coccinellidae) in Britain
There i s me evidenoe of negalive
HELEN E. ROY!and PETER M. J. BROW N2 ‘Centre for Ecology & Hydrology,

+. important factor; -, emmposant; T, endedded. Oxfordshire, U.K. and *Animal and Environment Research Group, Life Sciences Department, Anglia Ruskin University, Cambridge,

UK.



Going global...

Diversity and Distributions, {Diversity Disirib.) (2016) 22, 982-954

BIODIVERSITY
RESEARCH

Rapid spread of Harmonia axyridis in
Chile and its effects on local coccinellid
biodiversity

Audrey A Grez'”, Tania Zaviezo®, Helen E. Roy’E_\ Peter M. J. Brown* and
Gustavo Bizama®

ation and Diversity

Insect Conservation and Diversity (2016) 9, 202=209

doi: 10.1111ficad.12158

Long-term changes in communities of native
coccinellids: population fluctuations and the effect of
competition from an invasive non-native species

ALOIS HONEK,' ZDENKA MARTINKOVA,' ANTHONY F.G. DIXON,*

HELEN E. ROY® and STANO PEKAR?

'(.'J'op Research Institute, Prague, Czrech Republic,

3Dupamnum of Biodiversity Research. Global Change Research Centre AS CR, Brno, Czech Republic, *NERC Centre for
Ecology & Hydrology, Wallingford. UK and *Department of Botany and Zoology, Faculty of Sciences, Masaryk

University, Brno, Czech Republic

Centre for
(C)&)5() Ecology & Hydrology

NATURAL ENVIRONMENT RESEARCH COUNCIL

@INCC

Joint Nature Conservation Committee

Lessons from lady beetles: accuracy of
monitoring data from US and UK citizen-
science programs

Mary M Gardiner"", Leslie L Allee?, Peter M] Brown®, John E Losey?, Helen E Roy*, and Rebecea Rice Smyth®

Citizen scientists have the potential to play a crucial role in the study of rapidly changing lady beetle
(Coccinellidae) populations. We used data derived from three coccinellid-focused citizen-science programs to
examine the costs and benefits of data collection from direct citizen-science (data used without verification) and
verified citizen-science (observations verified by trained experts) programs. Data collated through direct citizen
science overestimated species richness and diversity values in comparison to verified data, thereby influencing
interpretation. The use of citizen scientists to collect data also influenced research costs; our analysis shows that
verified citizen science was more cost effective than traditional science (in terms of data gathered per dollar).
The ability to collect a greater number of samples through direct citizen science may compensate for reduced
accuracy, depending on the type of data collected and the type(s) and extent of errors committed by volunteers.

Front Ecol Environ 2012; doiz10.1890/110185

Biol Invasions
DOI 10.1007/510530-016-1077-6
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Lessons learnt beyond the ladybirds...

How to choose
citizen science
approaches

Choosing and
Using Citizen
Science

L £ N
nowitos biedhersity and the covironmen

Centre for
@ Ecology & Hydrology

NATURAL ENVIRONMENT RESEARCH COUNCIL

Evaluating cost-
How to run citizen benefits of citizen
science well science

& | Citizen' Science | 7
“& Environmental-

~ L Monitoring: t. ]

Guide to v Evaluating . \ ¢

Citizen Science ' | Opportunities,

Costs and Penéfits !

Gavnlnping, Implamanting 3net avaliting cHiren sclsncy - ] : ¥
1 aludy hiodiseraily aod e cavicoament in e UK
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13 565 = unverified ladybirds records




48 726 (26%) = verified harlequin records

Centre for
@INCC NERC [SiSSas

Joint Nature Conservation Committes



Many potentially under-recorded species

NBN OF

NONGaiewayHome  TheNSN  OrowseDatmssts  DrowseSpecss  OrowseSlles  OrowseDesignaons  Documentabn  Forum

map for Scymnus (Scymnus) interruptus (Goeze, 1777)

Grid

Diatasets vith relevant data that you do not have acoess




Improving data flow

One UK Ladybird Survey week:

31st October 2016 —
7 November 2016

907 records received within iRecord
(738 = Harmonia axyridis)

457 records verified

Last update to the NBN Gateway:

14 July 2016

Centre for
(6] #:() Ecology & Hydrology J N C C NERC
Joint Nature Caonserva

tion Committea



Data licensing, access and exchange...

ABOUT US RECORD, SHARE & EXPLORE DATA TOOLS, RESOURCES AND PUBLICATIONS NEWS AND EVENTS BLOGS JOIN OR DONATE

Additional drivers for changing the data licenses options on the NBN Gateway are:

* to allow DEFRA network organisation to achieve Liz Truss’ vision of open data (JNCC, EA, NE etc.)

¢ to ensure organisations in UK that want open data can use the NBIN Gateway for that

¢ to streamline data sharing with GBIF

¢ to act on recommendations given at the NBN Gateway Terms and Conditions Workshop (November 2014)
* to provide for closer connectivity (webservicing etc) with data.gov.uk

What changes have been made?

The following four license options are now available on the NBN Gateway:
* Open Government License (OGL)
¢ Creative Commons Zero (CCO)

jith Attribution (CC-BY)

with Attribution, Non-commercial (CC-BY-NC)

* Creative Commons
s Creative Commo

A new clause (2.8) has been added to the NBN Gateway Terms and Conditions to give these licenses
legal effect. This new clause states that: “Datasets with a standard data license (OGL, CC-BY, CC-
BY-NC, etc) are governed by the particulars of the data license. These licenses override sections 2 to
7 of the ‘Use’ section of the NBN Gateway Terms and Conditions.”

Read the NBN Gateway Terms and Conditions

How do | assign a data license?

There is no obligation to assign a data license to your datasets, though following the recent
guestionnaire on Improving Access to NBN Data and Products it is clear that there is an appetite

Aim to have fully open access = Creative Commons Zero

Centre for s~ LI (SE T
(C)&)5() Ecology & Hydrology J N Cc NE RC = IVIR

Joint Nature Conservation Committee



beetles...
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...unravelling ecology together...




 Many opportunities
 Fun and collaborative way of engaging many people
 Large-scale, long-term dataset (quality assured!)
« Improving understanding of ladybirds but also invasion biology, citizen

science...

 Few challenges
 Never quite enough time for ladybirds...
 Need to ensure rapid feedback and verification
« Data flow always the greatest challenge



Thank you

UK
Ladybird Survey

@J N cc GBN NS$ %?%ir\iirpoennr;fwent N B N g

Joint Nature Conservation Committes FOOd & Rural Affa'rs National Biodiversify Network

1%: Challenge

Scoske COST s supported by the EU ESF provides the COST Office
N e o oo ER T RTD Framework Programme through an EC contract
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