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Abstract

This report provides a comprehensive protocol for the captive breeding of the Chequered

Skipper Carterocephalus palaemonz RS @St 2 LISR (G2 &adzLILIR2 NI GKS &Ll
Englandafter its extinction in 1976. Recentithe Chequered Skipper has been successfully bred

in captivityin Belgiumusing populations sourced from southern Belgium (Fagne and Famenne

regions). Ttsguide outlines all stages of the breeding proaef®m adult collection, transport

and environmental control tocaterpillar care, hibernation and release methods. Emphasis is

placed on maintaining nearatural temperature, humidity and photoperiod conditions to

NEBLI AOFGS GKS o0dziiSNFteQa SO2t23A0Ft NBI dzA NBY
provided for host plant selection and maintenancdisease prevention and behavioral

monitoring. The report demonstrates that the Chequered Skipper is a relatively straightforward

species to rear under appropriate conditions and identifies key factors influencing breeding
successsuch agplant quality, cage design and microclimate stability. Lessons learned from the

project offer guidance for future reintroduction and conservation efforts of the species in similar

temperate regions.

Samenvatting

Dit rapport biedt een uitgebreid protocol voor het kweken van het Bont dikkopje
(Carterocephalus palaempnin gevangenschap, ontwikkeld ter ondersteuning van de
herintroductie van de soort in Engeland het uitsterven in 19764et Bont dikkopje werd recent

met succes gekweelh gevangenschaim Belgiémet exemplaren uipopulatiesin ZuidBelgié
ORS NB3IA2Qa CIl Z¢hdndl&dihg I@bchrifit \alié Sased vab IRt kweekproges
van de verzameling van volwassen vrouwtjast transport en de omgevigscontrole tot
larvenverzorging, overwintering en uitzettingsmethoden. Er wordt sterk de nadruk gelegd op
het behoud van natuurlijke temperatuyr vochtigheids en lichtomstandigheden om de
ecologische vereisten van de vlinder te benaderBit rapportbiedt bovendien paktische
aanbevelingen voor de keuze en verzorging van waardplanten, ziektepreventie en
gedragsobservaties. Het rapport toont aan dat het Bont dikkopje relatief eenvoudig te kweken
is onder geschikte omstandighedesn benadrukt sleutelfacteen die het kweekresultaat
beinvlioeden zoals plantkwaliteit, kooiontwerp en microklimaatstabiliteit. De opgedane ervaring
biedt waardevolle richtlijnen voor toekomstige herintroductien instandhoudingsprojecten
van de soort in vergelijkbare gematigde keg Q a @
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1 Introduction

TheChequered Skippawas once present in de Midlands and Lincolnshirénglandout went
extinct in 1976 mostlydue to habitat loss and changes in woodland managem¥fitdfnan
2023. The population in Scotlandowever,is still present thanks to localboiservation efforts
(Ravenscroft 1995Ravenscroft & Warren 1996

A first attempt to reintroduce the species in England wasgied outin the 1990s Ravenscroft

& Warren 1998. Chequered Skippeeggs and adults were collected from northern France
(Spincourt, Rafour, Villecloye, Chantemeltel Foret de Lachalade and Haute Chevauchee areas
2F GKS CH NBG RQ! NH2YyySu:I $KAOK ¢l a &aStSOGSR
reintroduction Moore & Pullin 1997Warren 199%. Captive breeding waattempted using
captured adults and eggs, but this reintroduction attempt was unsuccedstilto low stock
quality of both translocated adult and captively reared eggs. Many adults were released in
unmated or poor condition and eggs had been subjected to labordtaged hosplant and
humidity experiments to synchronise emergence with wild Chequered Skippers. Weather
conditions were poor in both main release years and fgghlity habitat was limitedWildman
2023.

In the 2010s, a second attempt to reintroduClequered Skippén Englandvas developed by
Butterfly Conservation The Rockingham Forest landscape of Northamptonshire and
Cambridgeshire was chosen as a reintroduction site given it was the last stronghold of the
species in England\ildman et al. 2022 This reintroduction project was part of thgack from

the Brink project Details about the number of individuals translocatet/or restocked during

the different reintroduction yearcan be found inBourn et al. (2025)This reintroduction
resulted in the establishment of two native English populations, but felipwis needed to
ensure its longerm sustainabilityThe present report and breeding project is part of this effort.

Here, we describe our experiences othequered Skippearaptive breeding project in Belgium
giving details about how and when to catch individdatdreeding purposeshow to treat adult
butterflies, eggs, caterpillars and pupae and what facilities are needed.

M T T T T T T it
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2 TheChequered SkippeCarterocephalus palaemon

2.1 Distribution

211 Global distribution

TheChequered Skippdras a Holarctic distributiarit occurs from Northern America in the west
to Kamtsjatka (Russia) in the eaBigurel).

:G:: 'o o’o aps®

5000 km i

Generated an hour ago © OpenStreetMap contributors, © OpenMapTiles, GBIF.

Figurel  The global distribution of th€hequered Skippdsource: GBIF).

2.1.2 European distribution

In Europe, the&Chequered Skipperccurs from Scotland and the Picos de Europa in the west and
ranges east tahe European part of Russia and from the Pyrenees and northern Greece to
northern ScandinaviaHigure2).

Flgure2 . TheEuropeardlsthbijtlon of theChequered Sklppeﬁ'he records in Egland are aIIhlstorlcaI
ones(source:GBIF.

KT T ] My
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221 Habitat

In north-west Europe, theChequered Skippes a species of widebut sheltered clearingm
humid woodlands(Figure 3). In northern Belgium however,it also occurs irsheltered dry
heathlands Bink 1992Eeles 2019Figure4).

Figure4  Typical habitatn north Belgium (Photo: Daan Van Eenaeme). |
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2.2.2 Host plants

Chequered Skipperuse a wide variety of broddaved grassesuch asHeath false brome
(Brachypodium pinnatuip Falsebrome @rachypodium sylvaticum Purple smaiteed
(Calamagrostis canescerdgureb), Meadow fescueKestuca pratensjsandPurple moor grass
(Molinia caerulea(Asher et al. 2001Bink 1992 Bos et al. 2006Eeles 2019Emmet & Heath
1989 Moore 2004 Moore & Pullin 1997Ravenscroft 1994d&ravenscroft 19943 ax 198%.

- -
A A
" |

Figure5  Caterpillar onPurple smaiteed Calamagrostis canescéng Beauraingsouth Belgium
(Photo: Daan Van Eenaeme).

2.2.3 Nectar plants

The nectaplantsmost often usedy Chequered Skipperare Ragged Robiychnis flosucul),

Bugle Ajuga reptany Bush vetch \icia sepia Carthusian pink Qianthus carthusianorujm
Ground ivy Glecoma hederacga Creeping buttercup Ranunculus repehs Marsh thistle
(Cirsium palustreand Greater stitchwort(Stellaria holostep (Figure 6; Ebert & Rennwald
1993 Tax 1989Eeles 2016

KT T ] My
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Figure6  Chequered Skippabitat with Bugle Ajuga reptany nd Bush vetchVQcia sepiuf in
Romedennesouth Belgiun{Photo: Daan Van Eenaeme).

2.2.4 Phenology

The ault Chequered Skippdtight period peaks between midMay and mid-June. Eggs can be
found in June. Caterpillars emerge in rghe hibernatefrom October to Apriland pupate in
the beginning of April after whicadults emerge bynid-May [Eeles 201gEeles 2019igure7).

Jul

1st instar larva
2nd instar larva

4th instar larva

5th instar larva - pre-hibernation

5th instar larva - hibernation

5th instar larva - post-hibernation
Pupa

Figure7  Phenology of thalifferent life stages during theaptive breeding in Belgium.

KT T ] My

doi.org/10.21436/inbor.134107614 Pagel2 of 50



TheChequered Skippas considered Vulnerable in Flanderso(th Belgium;Maes et al. 202)L

and in Walloniagouth Belgium Rodts 2025 Near Threatened in Luxembu@antSalazar et

al. 2024 andof Least Concern in the Netherlands( Swaay 20)@&ndFrance JICN France et

al. 2013. The butterfly is also classified as Least Concern in thEdXet al. 202Powing to the

health of the Scottish population, although it would be Critically Endangered if assessed in
EnglandIn the most recent European Red List of butterflies, the species was assessed as Near
Threatenedvan Swaay et al. 2025

KT T ] My
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3 Collection andnitial handling

3.1 PRermits

Before collecting takes place, make sure that all permits are dealt with. Sihequered
Skippes are not legally protected in Wallonia, we were allowed to catch them, but only outside
protected areas. No permission was given by the Walloon authorities to capture individuals
inside nature reserves.

3.2 Collection sites

Prior to the reintroduction of the&Chequered Skippesource populations or regis needed to

be identified. To do so, wrst collected information orthe known distribution of the species

in NW-Europe (the Netherlands and Belgium) and in Scotl&ubsequently, we used species
distribution modelling to determine which potential source region resulted in the highest
suitability when projected to the reintroduction sit&@es et al. 201Halford et al. 2024 Two
regions in the Walloon area in south Belgiwere selected as most suitable source regions
Fagne and Famennegest andeast of the river MeuserespectivelyFigure8).

Purbuy
©Oppagne
fronville
JHotton

.Werpin

PetitHap

.Baillonville

.Vodelee ‘
Matagne-la-Grande2, Jomeree dgimont

Fagnolle atagne-la-GranQel p

[

Figure8  Location of thepotential collection sites in Wallonias¢uth Belgiun the Fagne sites are
shown in blue and the Famenne sites in purple.

3.2.1 Fagne

Adult females from the Fagne regiocaughtfor rearing mainly came fronthe two Matagne
la-Grandesites (Figure9; Figure10). In 2022, 2023 and 2024, two, one and three females,
respectively, were caught in the Fagne region for captive breeding.
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Figure9  Potential ollection sites in the Fagne regibn.

Figurel0 Biotope of theChequered Skipn Matagnela—Grane south Belgiun{Photo: Dirk Maes)
3.2.2 Famenne

Adult females from the Famenne regiotaughtfor rearing mainly came from DurbuyF{gure
11; Figure12). In both 2022 and 2024, two females were caught in Fameforecaptive
breeding.
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Captive breedingshould begirwith wild-caught femalesMost, if not alfemaleswill have mated
shortly after eclosion and carry fertile eggiss important to collecat the beginning of the flight
seasorwhenfemales arestill carrying most of thér eggs. Females start flying about one week
after the first males emerge. In order to be able to capture enough females, it is advisable to
only collect females when enough individuale on the wing {ie. about 1-1.5 weeks after the

first observation of femies).

3.4 llection method

Figuré13 Nettig is the best way i@:éptur Chqered Skipper(oto:Dirk Maes(left), lve Van
Krunkelsven (righ})

To differentiate males from females in the field, the underside of the anterwasebe used as

a distinguishing feature={gurel4; Figurel5): in males the underside of the antenna is entirely
yellow, while in females they are partly browlremales also have a broader abdomen compared
to maleChequered Skippser

|

F”““‘fi

Figurel4 Difference between male (left) and female (righhequered Skippsr In males, the
underside of the tip of the antenna is completely yellomhile they are partly brown in
females(Photos: Ive Vairunkelsven (left) &eroen Menteng, VildaPhoto(right)).
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Figurel5 Mating of Chequered Skipperin the field female on top, male at bottomrfote the larger
abdomen andmixed brownyellow colour of the underside of the antenna the female
(Photo: Daan Van Eenaeme).

FemaleChequered Skippsrare transported to the captive breeding site in cool boxd -
15°C)on the day of captureEach Chequered Skipper was individually placedpat of 2 cm
diameter and a height of 5 cmwith perforated lids(Figurel6).

it

Figurel6 Transportation of the capture€hequered Skippsrto thereintroduction site oin England
(Photo: Dirk Maes)
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doi.org/10.21436/inbor.134107614 Pagel8of 50



3.6 Nectar provisioning

Upon arrival at the captive breeding si@ptured alult females are put in small breeding cages
with one host plantif this casd-alsebrome). Preferablythe host plantshouldtouch the top

of the breeding cage to make it easier for the femaltotmate Bugle Ajuga reptanyand Ragged
Robin Gilene flosucul) from the grounds of thaquaticresearch centrén Linkebeelare used

as natural nectar sourcgbut other nectar plants can be used as well (B&e3. Since it is not
known if and how much nectar these natural plants contain, it is advisabpeaide sweet
honey wateras a supplementary sugar sourdetea spoon honey, 100 ml boiling watethis
honey water idrenched in a paper tissue. To make sure that females drink enough to take up
sufficient sugar, they can be set manually on the tissue containing the honey \wajarel7).

Figurel7 Breeding cage for adult females with flower nectar soureeg. Ragged Robin, Buttercup,
Red clover; left) antdoney water (right; Photos: Daan Van Eenaeme).

(ke 1 T 3 poa i M “ ( SRR 34
Photo4  Wing-clipping Chequered Skippers for genetic resedRitoto:Ilve Van Krunkelsvgn
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4 Captive breedindacilities

4.1.1 Captive breedindocation

The captive breeding site in Belgiuglocated at the guatic rearing statiorof the Research
Centre for Agquatic Fauna  situated at Dwersbos 28 in  Linkebeek
(https://www.vlaanderen.be/inbo/overons/onderzoekscentruavoor-aquatischefauna
linkbeek)). The site is surrounded by a lot of pondssulting in abuffered microclimate with
cooler summer temperature@-igurel8).

Figurel8 Locationof Linkebeekn Belgium(red star,left) and detailed Iocétion of the breeding facility
(right).

Thebreeding cagswith the females are kepat a height of 1 meter ina sheltered poly tunnel

in whichwater basindor rearing fish and amphibiarere also presen(Figurel9). This setup
resultsin arelativelyhigh air humidity Thesheltered poly tunneprotects the breeding cage
from strong windsand heavy rainfallThe sheltered poly tunnel is located at the north side of a
small valley and receives sun during morning,-gdag and evening, leading to slightly higher
temperatures in the tunnel than the surroundiageas. Drafs are mostlyavoided by closing the
tunnel in windy conditions.
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!

Figurel9 Sheltered poly tunnel in which the breeding cages kept for both adults and caterpillars
(Photo: Petra Vijncke)

4.1.2 Cage dimensions and materials

Adult females are individually kept in breeding cage of 30 cm x 30 cm x 30 cm
(https://www.vermandel.com/product/entomologigproducten/diversen
entomologie/kweekmateriaal/kweekkoe80x30x30cm/ Figure 20). These cages are
deliberately smallto increase the encounter rate of femalevith the host plant.Once the
caterpillars emerge from the eggs, the host plants are transferred to larger breedingafe#fes
cm x 35 cm x 60 cifinttps://www.vermandel.com/product/entomologigoroducten/diversen
entomologie/kweekmateriaal/kweekkoe85x35x60cmyFigure20). This allows the leaved the
host plantto hang dowrwithout touching the floor of the cagevhich is the preferred situation
for young caterpillars.

KT T ] My
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Figure20 Breeding cagein which adult females are kept for elgying ¢ight) andbreeding cage for
caterpillars [eft; Photo:Daan Van Eenaerpe

41.3 Environmental controls

The conditions in which botbaptive eggayingfemalesand caterpillarsare kept in breeding
cageghat maximally mimiaaturaltemperatures and humidity

4.1.3.1 Temperature

As females ar&ept in breeding cagem a sheltered poly tunnelthey are exposed toslightly
higher temperatursthanthose outside the poly tunnel. This beneficial foegglaying

Eggdaid on the host plantsemain in thesheltered poly tunnelinlessthe temperatureis above
40°C.In very sunny and warm weather, a carton is put on top of ltheeding cagd¢o avoid
overheating. When many eggse laidin the samebreeding cag®n the same host plantt is
advisableto spread them over multipldreeding cagein the egg stage to avoid possible
cannibalism among caterpillars later.

Caterpillars are kept in more or less the same conditions as the eggs, but direct ssindightt

be avoided in autumn and winter to prevent overheating. Conditions must remain sufficiently

moist and humid to prevent desiccatioin spring host plant with caterpillars areplacedin
direct sunlight to actiate the caterpillar$ollowingthe hibernationperiod (Figure21). They bask
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in the sun to warnup and, prior to pupation start looking for a place on the host plamt on

the breeding cagé pupate(Figure22). Pupae are kept in the sheltered poly tunnel at more or
less natural temperatures.

Figure22 Pupaeon the.side othe breeding cageRhoto: Petra Vijncke
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4.1.3.2 Humidity

Breeding cageare kept at a height of meter inthe sheltered poly tunnelvhere water basins
for rearing amphibians and fisre alsopresent resulting in arelativelyhigh air humidity.

4.1.3.3 Lightregime

All stagesexperiencenormal daynight photoperiods asthey are kept in a sheltered, but open
poly tunnel

4134 Ventilation

The $eltered poly tunneln which all stages are kept is open and is weiitilated

e

Pht05 Biotope ofthe hquered Skiper in Fagnokeuth Belgium{Photo: Dirk Maes).
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5 Host plantprovisioning

5.1 Host plant species. used faaterpillars

Falsebrome (Brachypodium sylvaticuyyWood smakreed(Calamagrostis epigejpsCocld-foot
(Dactylis glomeratpand Giant fescueKestuca gigantéawere used as host plant¥hese were
collectedin the wildfrom the vicinityof the breeding locatioin Linkebeeland are typically 40
50 cm high, hava ground diameter of 15 cm and are in efflorescenceéheyare potted and
putin largerreeding cage (60 cm high) after eggyinghas taken placdn our breeding cages,
caterpillars seem to prefer leaves that hang downwards to build tekélter on (Figure23).
Falsebrome is a slowgrower and takes a lot of time to regeneraddter it is cut down, while
Cocla-foot regenerates faster.

Figure23 Shelter at the end of a leaf from where the first instaterpillarfeeds on the host plant
(Photo: Daan Van Eenaeme).

Before potting host plants and offering them to caterpillars, it is essential to ensure the complete
removal of potential predatorse(g.ants, snails, spiders) from the foliage, roatglsurrounding

soil. To verify the absence of such organisms, plants can be gently shaken and the roots
immersed in water to dislodge or eliminate any hidden predators. If a substantial number of
ants emerge from the soil, the plant should be discarded. #atdilly, host plants infested with
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aphids should be avoided, as aphid presence can negatively impact plant health and nutritional
quality.

5.3 Host plant.treatments

5.3.1 Watering

Plants are wateredegularly to avoid desiccatioft is best to pit a plastic holder underneath
the potted plant so that the plant always has water availableweverensurethat caterpillars
cannotfall into the waterin the plastic holder

5.3.2 Frequency of replacemerdand amount of host plants given

Host plants are replaced when a large number of leaves are eHtieis possible to keepnly

one caterpillar peibreeding cageind alarge host plant in optimal condition, one host plant
could be sufficient for the whole breeding period. August and September are the months in
which the caterpillars eat the mostnd when host plants might have to be replaced by fresh
specimensWhen multiplecaterpillarsare housed in the same breeding cage and caterpillars
eat a lot of the leavegespecially irAugust ad Septembe), additional host plants need to be
supplied

~ N 5 2

Photo6  Biotope of the Chequered pper in Matagne, southBeIium (Photo: Dr Maes).
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6 Captive breedingrotocol

6.1 Detailed life stage. management

6.1.1 Egg care

6.1.1.1 Qbstrate

Eggs are laid on the plant and are left as sUdie egg stage lasts about Terghawk 1892a;
Frohawk 1892pto 15 days Ravenscroft 1992 depending on the temperaturePrior to
hatching, the black head of the first instar caterpillars become visible through the eggshell
(Figure24). Femaledive for10-12 days after beinglacedin the breeding cage$noneinstance,
afemalelived for18 days.

Figure24 Chequered Skipperggsready to hatcton Falsebrome (Brachypodium sylvaticunn captive
breeding(Photo: Daan Van Eenaeme)

6.1.1.2 Humidity

See 4.1.3.2
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6.1.1.3 Mortality rates and causes

No mortality has been observed the egg stage.

6.1.2 Larvalbreeding

In total, there are fivecaterpillarinstars Eeles 2016 In 2022, the length of the caterpillavgas
recordedon two occasionsCaterpillars from Fagne were significantly larger than the ones from
Famenne, both on 15 Julgverage size 12.1 mm in Fagne andr@r@ in Famenngand on 1
September (average size 19.6 mm in Fagne and 17.2 mm in Fankégume25).

2022-07-15 2022-09-01

20-

Size
o

Fag';ne Famenne Fagjne Famenne
Location
Figure25 Mean size of caterpillars otb July 2022 and on 1 September 2(2@n the Fagne and the
Famenm locations

10-

6.1.2.1 First instar

The frst caterpillarsstart hatching at the beginning of JungFigure 26). The first instar
caterpillarsare only a couple omillimetres long. This stage lasts approximately 15 days
(Frohawk 1892a; Frohawk 1892b
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Figure26 First instar caterpillars ofChequered Skippsrin captive breedingPhoto: Daan Van
Eenaeme)

The caterpillarbuilds a tubelike shelter at the end of theavesusing silk, probably to avoid
predationduring the dayFigure23).

6.1.2.2 Second instar

The second instaraterpillaris about 6 mm longFigure27).This stagdasts between 9.6 days
(Eeles 2016Frohawk 1892a; Frohawk 1892b

Figure27 Second instacaterpillarin captive breedingwith typical feeding markings on the leaves
(Photo: Daan Van Eenaeme)
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