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Executive Summary

To date the project has had enormous sucosgk bumblebee habitat creation. The project
has created, adviseghdassistedn the management of over 550 hectares of flower rich
habitat within the release site of Dungeness and Romney Marsis involved wrking with
farmers, conservation groups, small holders and other land owners.

The project has alsmadeprogressowards the aimof reintroducingBombus subterraneus
Two attempts have been made collectand rear this species. A reintroduction has get
been possible butonsiderableadvancesave been made our knowledge otthe biology
of B. subterraneudt is suggestethat for a successful and sustainable populatioré&
reintroducedto the UK a European stock may be preferable.

To date the project hasad great success with public outreach and media engagement.
Articles have appeared in national newspapers, regional re@wlsvarious radio stations in
the UK New Zealand and Australi@utreach events involving the public haveliaed
numerousbumblebee walk and tatk invitedlecturesandred clover seed picking days. A
team of over 25 volunteersiave been involved in running these events as well as
undertaking bedransect walksandB. subterraneusollectionsin New Zealand



Bombus subterraneysroject report 20092011

Project aims and objectives

The shorthaired bumblebee projeciims to reintroduce the extinct bumblebee Bombus
subterraneus back to the UK. In order for a successful reintroduction to take place suitable
forage habitat must be in place around the release site of Dungeness and Romney Marsh.
The project also aims tengagethe publicin bumblebee conservatigrocallythrough

outreach events and nationally througfariousmedia.

Recreate between 280 hectares (10kf) of flower rich habitat suitable
for B. subterraneuaround the release site of Dungeness and Romney
Marsh

Give advice to farmers, land owners and conservation groups on
bumblebee habitat management and maintenance

Produce and update a map afreas ofhabitat creation to aid
establishment of habitat corridors

Reintroduce the shothaired bumblebee back to the UK

Monitor bumblebee numbers and densities using survey transects
across thgroposedrelease site

Impart knowledgeof B. subterraneuand habitat creatiorgained in the
form of scientificeports and publications

Promote the project to various academic forums

Raise public awareness of the plans to reintroduce the shaired
bumblebee andf the general decline of bumblebee species due to
habitat loss

Generate media interesh the progress of theroject
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Introduction

The importance of bumblebeepollination

Bumblebees are important pollinators of both agricultural crops and wildflowers.
Bumblebees primarily pollinate strawberries, raspberries, tomatoes, peppers, fialtshbe
runner beans, squshes,cucumber and courgettes. They are worth along with other insect
pollinators £440 million annually to the UK economy and $14.2 billion annually to the
European economy (ALARMY haveanactual fixed value on pollination servideg insects

is hard b estimate, for exampla the USA values range from $1$0 billion per year.

Crops crospollinated by bumblebees and other insect pollinators are said to produce a
better yield, for example sunflowef{Goulson, 2003)0ther crops such as red clovediwiot

set seed unless crogmllinated (refer to New Zealand introduction). Field beans can self
pollinate but their offspring will produce no or few seeds without insect pollinators
(Stoddard and Bond, 1987). Adequate pollination of fruits such as straieb, melons and
kiwifruit ensures maximum fruit sizeruit size is related to the number of seeds produced
(hence the number of ovules fertilised). Despite knowing these facts we are still ignorant of
which crops are insect pollinated. There are appraately 250 plant species grown as crops
in Europe and 150 of these are known to be pollinated by insects, however little research
has been made into which insects. More than a third of all food is thought to have been
pollinated by insects (Goulson, 2003)

Beesare equally import in the pollination of wildflowers. Corbet et al. (1991) suggested that
flowers of the groups Boraginaceae, Ericaceae, Iridaceae, Lamiacaea, Malvaceae,
Orchidaceae, Fabaceae, Scrophulariaceae, Solanaceae and Vialacatargely

dependent on bees. It has been predicted that the decline in bumblebees must have
reduced pollination services for wildflowers (Goulson, 2083jeclinein pollination

services does nqust reduce seed set, but can lead to reduced outcrossingrameeding.

Differences in bneybee and bumblebee pollination

HoneybeesApis melliferaare often widely cited as the most important pollinator in
agricultural systems. Howevgt is becoming more common to acknowledge the role of
bumblebees and solitgrbees in pollination. The latter of course being native to the UK and
the honeybee beingntroduced anddomesticated over hundreds of yeatdoneybees are
effective pollinators because of the vast workers which are produced from a hive which can
pollinatelarge fieldsof cropsand provide us with honeydowever, in comparison to
bumblebees they are less hardy. Bumblebeesemilerge from a nesat much cooler
temperatures,in light showersand forage for longer in a da\n important difference is

also thelength of tongue, honeybees have a short tongue length and bumblebees in
comparison have a range of tongue lengths from short to long. This means that bumblebees
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can visit and pollinate a greater numbafcrops and wildflowersShort bngue bumblebees
such asB. terrestriswill pollinate oil seed rape whereas long tongue bumblebees suéh as
hortorum, field beans and red cloveAs bumblebees are hairier than honeybees they also
collect more pollen in a visit and therefore deposit mpalen when visiting the next
flower.

Bumblebees are alsableto Wo dzI 1 Q . THIB it & progdssiwBeadumblebee shakeiss
body by contracting their flight musclés release the pollen of the plant, crops such as
tomatoes and potatoes can onlelpollinated in this mannerAlso cranberries, kiwifruit
and blueberries are pollinated in thigy.

Thestatus of theUK Bumblebee fauna

Evidence has shown that some bumblebee species Heamaticallydeclined in the UK,
continental Europe and North Agnica(Goulson, 2003)in the UKwork undertaken by
Williams (1982), which compared bumblebee ranges pre 18@@en present dayata,
suggested strong declines in many bumblebee distributi®ecent work in the UK blye
Bees, Wass and Ans Recording Society has shown this trend has continued (Edwards,
2001; Goulson, 2003).

The Ukcurrentlyis home to24 species of bumblebee of which 6 species are cutiess
and theremairder are truly socia(producing a worker casteDver the last 600years
anothertwo species have become extinct and sevenraow classified as BAP (Biodiversity
Action Plah Priorityspecies indicating thelyave declinedThe first species to become
extinct wasB. cullumanusa southern chaHlgrassland species last recorded in 1941. After
this period declines in bumbleberimbersescalatel. The shorhaired bumblebedBombus
subterraneusvas once widespread across the south of Englacwliing as far north as
Humberside (refeto page 14 but postm do p is Qapulakion distribution becamesolated
and patchy. This bee was last recorded in the UK in 1988 near to DungKpess
Subsequent searchdgmve been made to try and recoRl subterraneubut to no avail and
it was offically declared extinct in 2000. Other species sucB.asylvarumand B.
distinguendusavealsogreatly declined in their rangeB. sylvarums now restricted to
only five remaining met@opulations.B. distinguenduszasoncefound throughthe north
of Englancand Scotlandbut isnow restricted to thenorth of Scotlandthe Orkney Islands
and the HebridesB. sylvarumB. distinguenduandB. subterraneuare all classed as UK
BAP species (unfortunately the latter being included too late)fdlie othersbeingB.
humilis(a carder bee formerly widespread in England and Walks)juscorunga carder
bee mostly restricted to coastal areaB), ruderariuganother carder bee which has
experienced a sharp decline) aBdruderatugonce widespread ovesouthern UK and into
north-east Englandbut now very scarcalthough itdoes respond very well teuitableagri
environment schemefers comm. Mike Edwardldt is important to note that these bees
all have incommon a long tongue length)l emergdate from hibernation (end of
May/beginning of Junegndall nest as pocket makers (refer page 17.
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However, mmblebee declines may not always be apparasisome species are still
abundant in gardens acrofise UKgiving a false impression of higbpulation numbers
Bumblebee experts class six bumblebees as comitadarestris B. l.corum B. pagorum,

B. pratorum B. hortorumandB. lapidariugGoulson 2003; Edwards and Jenner 2005)
Although a new coloniser to the WK hypnoruntfirst recorded irthe UK in2001near
Landford [Goulson & Williams, 2001)ought to havecolonisedfrom France) is now
abundant and is thoughty expertdikelyto become the seventh most common bumblebee
species.Although some of theemore common bees do have a longitue length thg all
emergeearlyfrom hibernation(JanuaryMarch).

It is important tohighlightthatmany2 ¥ (G KS | YQ& & adalsaih dédlined SS & LIS (
believed to be due tothe same reason as bumblebe@soulson 2003)n comparison

honeybeenumbers are declinindiseases such as varroa mite, colony collagys&rome

and American and European foulbrood dise&Seulson 2003)

Causes of bumblebee declines
Loss of habitat

Major loss of habitat is considered to be the main reason for declinbserdiversity in
agricultural landscape#fter the Second World War there was a drive for-sefficiently
which led to the developments of low cost fertilisers and pesticid&@sntsvere also
offered to farmers to grub out hedgerows, plough aneseedpasture and to drain marshy
areasand intensify farming method&oulson, 2003). As a resldtge areas of flower rich
habitat werelost in the UKWilliams, 1982; Corbet et al. 1991)has been estimated that
more than 3 million hectares of wildflowéabitat and over 97% of wildflower hay
meadows have been lost over the last B0 years.

Many studies have correlated the number of bee species flotlal diversityas bees rely
entirely on flowers for their food as they exclusively feed on pollen and netiacropped
areas of farmland such as hay meadows, floviel borders, hedgerows, shelterbelts and
borders of streams and ponds can provitie late season foragessential for the lee
emerging long tongue bumblebea®fer to page 1Y and these areas are known to support
a higher diversity of bumblebees than cultivated aré@asulson, 2003).ack of flowers or
gaps in a flowering season can cause bumblebee colonies to die befonecprgany

sexuals (queens or malgbe worker caste being unable to matthuscausing the

population to decline Adecline in bees may then reduce the pollination of important crops
and wildflowers which will set less seed ().

In addition intensive farmmg methodsmayresult inless nestingesourcedor bumblebees.

The carder bees for example tend to nest in dense grass tussocks, while other species nest
underground(Sladen, 1912Alford, 1975Edwards and Jenner 200%)ttle is known about

the nestingecology of bumblebees but it is thought that a large number of nests are formed
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in old rodent nestgGoulson 2003)The loss of hedgerows and unimproved pastures may
mean less nesting habité available for rodents and in turn bumblebe@oulson, 2003)

Less weeds and wild flowers on farm land may also mean less seeds available for mice and
voles and therefore their populations may decline which again wimaldto less nests

(Goulson, 2003).

Pesticides

Little is known of the impact of pesticides on bumblebees, althquegticides are routinely
tested on honeybeefGoulson, 2003)As bumblebees collect pollen and nectar from plants
their contact with pesticides is viewed to be considerable. It is impofaresearcho be
undertaken on the impacts of pesticides alhbee populations. Timing of spraying may also
be ofgreatimportanceto reduce the impact on foraging bees

Impacts of habitat fragmentation

Due to farming intensification across the UKnyavildlife habitats which were once
comectedhave now become isolate@me areas vhere farming did not become so
intensive such am the crofting regionsin Scotlandr military training areasuch as
SalisburyPlain have become a haven fesomerare bumblebee specieEdwards, 1998;
Carvell, 2002Benson 2006 Similarly habitatsin coastallocationssuch as Dungeness and
the Thames Corridor have largely remained intact due to being unsuitable for intensive
agriculture(Goulson, 2003However manyinsects are now thought to exist as
metapopulations in sermatural ecosystems surviving on fragments of suitable habitat
(Goulson, 2003). Populations which have become isolated are more vulnerable to extinction
due to inbreeding, habitat degradation aioghastic events. Isolated bumblebee
populatiors may also be at a higher riskm inbreeding male bumblebees can become
diploid making them infertileThis will result in decreadecolony fithess (Goulson, 2003). A
diploid male of BAP specis gylvarumwas recorded in Lydden, East Kent in 2010 (pers
obsv.Nicola Gammans)Work by Edwards (1999) has suggesteat B. ruderatusequires
10 knf of flower-rich habitatto maintaina healthy bumblebee population.
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Land management for bumblebees
Agrienvironment schemes

Environmental Stewardship is an agnvironment scheméunded by the UK government
and the European Uniotiat provides funding to farmers and other land managers in
Englando environmentaly manage part of their landenvironmentaktewardship scheme
is managed by Natural England on behalf of Dgratry level stewardship handbooK?3
edition, 2010) There are three schemes will can be appled entry level, organic enyr
level and higher level schemia the entry level scheméhere are over 80 management
options, some of which are suitable for bumblebees such as pollen and roedtar strips
unimproved/semi improved grasslands, enhanced hedgerow manageteetie banks
(nesting habitat)management of field corners and magement of woodland edgedhis
scheme is open to all farmers and is an agreement which lasts for five years. There is a
standard payment of £30 per hectageer year(Entry level stewardship handbooK?3
edition, 2010)

The organic entry level scheme itarganic version to entry level scheme. This scheme is
open to all organic farmers and again runs for five years. There is a standard payment of £60
per hectare per yeafOrganic entry level stewardship handbool &ition, 2010) The

same options are\ailable as in the entry level scheme.

The higher level entry scheme is a more advanced and demanding level for farmers to
achieve.This scheme is aimed at farmers withiNatural Englandirget area or for specific
target themeslt is a ten year agreement but can run for longer. This scheme requires
greater management input from farmers and land owners and thus attracts a higher
payment.Payment varieaccording towhich options are chose\ FEP (farm environmental
plan must be sbmitted and approved before being accepted into the scheme) (Higher Level
Scheme handbook%edition, 2010). Again the options for bumblebees are similar to entry
level scheme but require greater management and maintenance and may have more
restrictions

Management optiongor bumblebees

Included is a description of the management, sowing and maintenance of pollen and nectar
buffer strips and hay meadows.

Pollen and nectar mixes

The cheapest seed to use is a mix of agricultural legumes, including s;lereéches and
trefoils. Agricultural red clover is short lived, and will need to be resown affley&ars, but
produce abundant pollen and nectar at a low cost. It is best to avoid any grasses in the mix
as they generally outcompete the legumes; howevern aggressive grasses such as
timothy, meadow fescue and cocksfoot are fine. There are long term wild seed mixes

10
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available, which can last over 10 years/permanently if managed cormatlythis would be
favoured for permanent buffer stripsThere are seeral pollen and nectar mixes available,
below is an example.

Short term mix:

36% red clover

20% sainfoin

20% alsike clover

20% birdsfoot trefoil
2% musk mallow

2 % common knapweed

Sowing times

It is best broadcast on the surface of a firm, fine seedfoach mid April to mid May, or mid
July to mid Augusfpers comm. Marek Nawcowskiyirst plough or disturb the soifora

very dense grass sward use Round Up or Glyphosdkte frass sward is not dense, using
topper or mowwill create open spaces ffahe wild flowers togerminate Pollen and nectar
seed mixes tend to do best on infertile impoverished soil. If thisthespresent firstuse
round up and follow this with mowing the area. Alternatively, single spray thistles with
thistle X or a targethemical. Thistles and docks may continue to be a problem so will need
continuing control but using only spot spraying otherwise this can damage the clovers.

Managing buffer strips

Cutting depends on the weed pressure and fertility but 3 cuts in theyieat are generally
needed. From year two onwards a cut in September usually suffi€estile soils may
benefit from anextra April cut. Remove the cuttings as this may increase the nutrient
content of the soil. For best results a 50% cut of the margidune will prolong the
flowering season.

Managing grazing pasture for hay meadows

Grazehay fields from September through to April/May and leave the fieldring the
summer monthsfor the flowers to grow through and floweFor long season bumblebee
forage allow some fields to grow an early summer hay crop, and others a late summer hay
crop this will maintain suitable flowery fields for the bees throughout the important
summer months

Creating or enhancing a clovech field

On grassland there are various options: If the sward already contains red clover allow the
field to stand ungazed until the clover sets seeuhd falk from the seedheads. Then cut
and remove the hay crop and graze the field until the following spri@yer time the

11
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amount of clover in the sward can be expected to increase. Other useful legumes include
0 A Nidvtir&foil, tufted vetch and meadow vetchling.

If red clover is nopresent the most costeffective way of acquiring local legume seed is to
cut a hay crop containing legume seeds, and then spread the hapefield and graze
animals on it. Seeds will fall onto the field and germinate the following winter. Keep the
field well grazed until the following spring before allowing the field to grdvawcrop.

The fields should be grazed during the winter from September through to April/May, with
the grazing animals removed from the field a few weeks before you want the field to start to
flower. During theharvesting of the fiel& one metre margirshould beleft uncut asthis will
providecontinuous forage for the bees untgégrowth.

Gardening for bumblebees

Garcdens cover over &illion hectares in the UK motbkan all the nature reservesdded
together. Gardensare and carbe a mosaidor bumblebees to dispersend moveacross
habitats withinthe country. Gardensalso have the opportunityo offer continuous forage
from March through to September when itnsost neededby bumblebeeqBenton, 2006)
Many cultivated plant species offer littleectar and often no pollebut wild flowers or
cultivatedflowersfrom wild flowers can be an excellent forage source for bumblebees
(Goulson, 2003Benson, 2006 Examples of cultivated flowers from wild flowers are
lavender, sap dragn and sweat pea. W flowers such as foxglovBjgitalis purpurea

@ A LIS NI ZEchiudzdulg@rigardd cornflowersCentaurea cyanysand both red and

white cloverTrifolium pratensendT. repengare late flowering specieleal for
bumblebeegrefer to appendironefor a full list of flowers suitable for bumblebees)
Gardens can also provide important nesting sites for bumblebees, for example under sheds,
paving stones, rogkies, compost heaps and bird boxes (Benton, 2006; pers obvs Nicola
Gammans).

Wider ecologicabenefits

The creation of pollen and nectar stripad the management of flower rich hay meadows

can also benefimany other species ofivertebrates such as mosh butterflies and flieghe
invertebrates will then in turn ba food sourcefor bats and birds. The flower rich habitats

will also provide nesting habitator yellow hammers, skylarks and lapwingEhe
management of these areas may also benefit species sensitive to grazing such as the marsh
mallow plant and the rare marsh mallowath, the water vole and greater water parsnip.
Rodents will also nest in these areas and in turn may bedooefor barn owlsBy creating

habitat for bumblebees across the countryside it will restore an ecosystem of flower rich
diversity which has largglbeen lost in the UK, this will also provide possible benefits for
many other specieslhisappliesto creating foraging habitat for bumblebees in gardens.

12
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Shorthaired bumblebe€Bombus subterranelis
Description

B. subterraneukas a large queeandworker sizefi KS  F 2eNgthSdind-22mm and
expanse 38 1mmand the worker lengtli2-18mm(Sladen, 1912Queens and workers
havetwo yellow thoracic bandghe second bandeingnarrower than the first. Often the
front thoracic band may have a smgel of blackn the centre (sometimes referred to as a
notch), (Sladen, 1912ers obs.Nicola Gammar)sThis speciess short haired and the
centre of thoraxis absent of hairappearingobald (pers. ols. Nicola GammansYhe
abdomenis black with the ' and 8" segmentseingwhite anda white tail (seephotograph
1). Males are also large in length-15mm and an expanse of Z22mm. The male3
abdonens are elongate and the bodyyisllow with the exception of a black face (with
yellow on top and middlefdface) and black band across the taribetween the wingésee
photograph 2)Sladen 1912).

Photograph 1QueenB. subterraneus
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Photograph 2Male B.subterraneus

Nest construction

Queens emergérom hibernationat the end of Mayor beginning of JunéSladen, 1912).
Theyare poorat nest construction with honey pots clumsily constructed and larvae often
not completely coveredSladen, 191ers Obs. Nicola Gammar)sThis species forms nests
as a pocketnaker (Benton, 2006)Nests are constructednderground(Edwards and
Jenner, 2005hut little is knownof preferredlocations. However a nesf B. subterraneus
and nestsof the closely related specidB. ruderatusvere observed in rabbit holes in New
Zealandwhere these bees were artificially intlaced(refer to page 18(pers obs.Nicola
Gammang

Habitats

B. subterraneus the UK were foundma variety of flowerrich habitats such as shingle,
saltmarsh, dunes and grasslands (Benton, 2006). $taartd bumblebees forage on a
variety oflegumes such as red clover, bifd®t trefoil, knapweeds and vetches (Edwards
and Jenner 2005; Benton, 2006).New Zealan®. subterraneuss restricted to introduced
FE26SNAR NBR Of 20SNE QALISNDa odzaftz2aa | yR

Distribution

B. subterraneusras sicecommonly found across the South of Engl¢8thden, 191X ree
and Butler,1959)and north to Humberside buts now thought to be extinct in the Uldsno
recordingshave been made since 1988 (Ben®06;Edwards and Jenner 200%seeMap
1). Thisspecies is thought to have become extinct in the UK due to agricultural
intensification over the last 70 yeard/{lliams, 1986; Oslyae and Corbet, 1994; Goulson
2003; Benton 2006)See page ®r further discussion ofausesof bumblebee declines

14
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1900-1950

1950-2000
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2000-2007

Map 1;B. subterraneu@declinein the UKover time Note Dungeness, Kent remaining a strong hold
F2NJ OKS LR2LJzE | GA2Y dzyGAf GKS mpynQaod

B. subterraneuss declining across its European range, with populations still remaining in

low densities in Germany, France and the Czech Republic (pers comm.; Dave Goulson, Stuart
Roberts, Jaromir Cizek). Population®8osubterraneuare still thought to remain at gad

densitiesin Swederand Estonia(pers commPaul WilliamsStuart Roberts, Bjorn

Cederberg). This species also remsain the South Island of New Zealand were it was
deliberately introduceds Y (i K SThergopulatidi is thought to be stable but has

declined over the last forty years (pers comm. Barry Donovan).

16
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Bumblebee lifecycle
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Figure 1; Diagram of bumblebee lifecycle. Edwards and Jenner (2005)

B. subterraneugueens may spend betweei9 months in hibernation. OncB.
subterraneugmerges betweenlate Mayandearly Jund€in northern Europejhe queens
foragefor a period of two weekdirstly collecting nectar and thepollen. They build a waxy
pot for the nectar andnassthe pollen together. The quednegins to construct waxy ceils
which she lays eggs. Pollen is tikctly to the larvagl K NB dz3 K (hole}ltih @ng S (G Q
cell. The queemill continue to forage untithe first brood ofworkersare able to take over
these dutiesAfter approximately three months (mid Augustwards) nearingthe end of

the colony cyclethe new generation ofjueens and males are producethe males leave

the colony first, followed a week later by the queens. Males and queens will mate and the
gueen will forage for a day and then hibernateeThales and old colony di&he colony

cycle is then repeated.

17



Bombus subterraneysroject report 20092011

The colony cycle is important to consider when creating habitaBf@ubterraneusThis
species is late emerging and will need forage until the end of August. Habitat must be
createdand managed to be available for this duration.

New Zealandumblebeeintroduction

The first recorded attempt to establish bumblebees in New Zealand was in E&@atiate
farmersemigratedto New Zealanéndtook with them red cover seed aswas(andstill is)
used as cattle, horse and sheep fodddowever when they began to grow red clovéney
noticedit was not being pollinatednd not setting seed.dfmershad tocontinueimporting
seed annually from the UK, which was very expensiarles Darwi1859) had discovered
that only the longtongued bumblebeesuch asB. subterraneusiere capable of pollinating
red cloverNew Zealand does not have angtive bumblebee species amésonly 25
solitary bee species (compared to 250 in the,th&refore, nothingwaspollinatingthe red
clover crop(Donovan, 1978)

The North Canterbury Acclimatisation Society then seaessagedack to the UK via a
member Thomas Nottidg® send over long tongubumblebeequeers (Lamb, 1964)

Queens were dug uwhilst still in hibernation and sent across to New Zealand.
Unfortunately a few attempts had to be matbefore any weresuccessfulas early attempts
did not keep the beesoolenough (below the5 °Cneeded tomaintainhibernation) so

when the boats reehed the tropics the bees awoke but had fleoaging resources. Gthe

first four attempts althe beeshaddied on arrival. Finally the problemas solvedvhenthe
bees were sent osteanships which contained i@efrigerationunit. In total 282 queens of

the four specie®8. subterraneudB. hortorum B. ruderatusand B. terrestriswere sent to

New ZealandOnarrivalin Canterbury on the'8January 1885 48 queens were still alive,
including queens agach of the four specie3hesewere then released. Another
consignment of bumblebeearrivedon the 8" February carrying 260 queens and 49
survived(Lamb, 1964)in 1886 bumblebees were found 100 miles south, 86 miles west and
55 miles north of the release aréeamb, 1964)The introduction was such a success that by
1892,the red clover farmers were now exporting seldck to the UK at great profit.
Although allspeciesvere successful and established in New Zealegsljlts ofrecent

genetic research by Lye et h presg suggest that only two queens Bf subterraneus
survivedthe original journey
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Results

Habitat creation progress to date

The queens oB. subterraneusvere planned tobe releasedn the RSPB Dungeness nature
reserve in Kent¢loseto the lastknown recorded sitdor this bee. This areaf Dungeness
and Romney Marsfs very important for bumblebees aix2 ¥ G KS | YQa aS@Sy
(see pager) once occurredhere. Now only two remain B. muscorumand B. humilis but
with the exception ofB. subterraneushe others are still present in Kerithis area is also
designateda SSSI antles within a target area for higher level stewardship agreements
(refer to page 10 Advisors to the project Mike Edwards (consultant entomologist) and
Brian Banksf@rmerly of Natural Englandnow consultant for Swift Ecologyave also
worked with local farmerand land owners on recreating flower rich habitats during the last
15 yearsThe projec® aim wasto recreate 2030 hectares(10knf) of bumblebee habitat
within the release zone of Dungeness and Romney Marsh.

Acquiring farming contacts

Avariety of techniquesvere usedto contact farmers and land owners. Marayiiners were
introduced byBrianBankgSwift Ecology and project advisarnd Natalie Smith (Natal
England advisor Romney Marsh and Dungeness $3efed irmers were then asked to
recommend any other farmers who may be interested in talking to the project.
Unfortunately, due to data protectiodaw, no farmer€hames were allowed to bpassedo
the project officerunlesscommunicated byelephone orin writing from Natural England.
Farms and farmengere alsoidentified throughYellow Pagesand variousnternet search
engines

The project alsgsoughtto work with local government and consation bodies. Over the
two years the project worked closelyith FWAG, Kent Wildlife Trust (in particularing
Landscapel Rye Harbour Nature Reseridne Environment Agency, Natural England
Ashford officethe Internal Drainage Boardljttle CheyneCourt wind farmHastings Guntry
Park andThe National Trust.He project hasegun discusens with the National Farmers
Union, Lydd Councdndthe Ministry of Defence.

Farmers, land owners and conservation grobpse beergivenadvice on management,

maintenance and sowing of bumbleb#ewer-rich habitat. Advice was also givem
existingcontractsandjoining theagri-environment schemegéfer to page 19 Information

wasavailable in the form o bookletV L Yy F2 NXY I GA 2y LI O1 F2NJ FI N)Y SN
managementindadvice

Farm day events

Two annual farm day events have taken plexédatein June 2009 and 2010, at Larry
[ 2 2 (Mdr@@Penn® NY | yR / KNR & { 0 NlphodPaphse8Qa . 2aySe
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appendixtwo). The first farm day event &floney Pennyarm attracted 20 farmers and 20
membersof the previouslycitied conservation groups and local government bodfes.
marquee was erected and informatiavasgiven out to all guests on arrivalafmers and
land owners wee also asked to mark on an OS mhg area of landhey owned.

Theattendantsat Money Penny &mwere then taken around the farm to look etd clover
hay meadowsduringwhichthe farmer discussed management technigqu@ise party then
moved onto view flower rich field margins created fdumblebeesvhere further
discussios were held.The attendeeswere taken to ad shown gea fieldwhere a group
discussn took place abouthe potentialfor creating suitablehabitat for bumblebeeswhich
would facilitate thepollination of crops Finallythe guests werénvited to take part ina
bumblebeeidentification walkwith Kent acutate recorder Geoff Allen.

A similar protocol was undertaken at Bosney farm in 2010. Twenty local farmers edtend
Two detailedtalks were given. The first talkvason the importance of bumblebees for
pollination. The second gave an accountagfrrenvironment schemeand wasgiven by Paul
Cobb of FWAGAfter the talksatour around the farntook place toook at hay meadows
Advicewasgivento leave gparcel of land uncut within a fielafter haycut to providelate
foragefor bees.In additiondiscussions were made drabitat suitable ér bumblebee
nestingandarable reversioriield margirs.

At both evensfarmers were asked for their contact detaifsdate was agreedvith them

for a follow upvisit totheir farm.The project officeduly revisited the farmand noted

down allhabitatscurrently managed for bumblebeesielp and dvice was givewhere

needed. If the farmer was interested in joining or currently completing their FEP for an agri
environment scheme further advice and encouragement was given on creating bumblebee
habitat. A map of the farnwith bumblebee habitaareasmarked onit wasthen passedo
BrianBankswvho inputted themapdata intothe Map Info software being used by the

project.

Thehabitat wasgradedon a 15 flowerrich scale, current managemerandthe length of
the flowering seasorisee Map2). This gave therojectthe quantifiedtotal of habitat
created,measured in hectares. The data analysis suggemsteasto next focus onA current
map of habitat on Romney Marsh andii@eness is show imap 2. Map 2 demonstrates
that the projecthas now created and giveadvice orthe management and maintenancé o
over 550 hectares of bumblebee friendly habitehe amount of habitat may vary year to
year depending on farmefhay fieldrotation, improvements to landrad land taken oubf
stewardship In 2010 someareas @ re-created habitathad to be removedrom the
database e.gat Rye Harbouwheretruck access tthe site for ongoing worksneant land
wasdamagedn 2010andwill need tobe reseededn autumn 2011at Lydd rangesvhere
there wereongoing discussi@with Natural Englandurrounding management issues
some areas dfarm landthat weregoing into HLS schemedere some landvasalready
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suitable butfurther improvementswere being madeandan HLS greementwasstill being
negotiated Therefore the estimate of habitat available for bumbleb&esconservative.
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Map 2; Habitat created for thé. subterraneuseintroduction to Dungeness and Romney Marsh. By
April 2011 over 550 hectares of flower rich habitat was in place.

Survey Transés

Transectavere used b determinewhether newly createdhabitat, existinghabitat, and
habitatsundergoing improvemerstwere attracting bumblebes. Fortnightly transecs were
walked by theproject officer and four volunteersom the end of My to thebeginning of
September(photographs9-11 Appendix twQ. The transectsvere walked over 6 areag;ittle
Cheyne Court wind farmBlackHorse Farm hay field Dungenes§oastRoad, Littlestone
Golf @urse, RSPB Dungenéssg/field and a small holdg. Brian Banks alscompleted
transect walks across Romney Marsh and Dungermsabkebeespecies and densityere
recordedby walking alondixed transects. Some rarer speclesl to be captured and
examinedto determine species. All dat@asrecorded to speies levebnd casteAll
bumblebee records are passed to Kent Biological Records Centre, Bee Wasps And Ants
Recording Society, the Romney Marsh rarggwviceand Bumblebee Conservation Trust.

In 2010 two of the once present bumblebee sped@esuderatusand B. sylvarumwere
recorded at RSPB Dungenefsesespecieshad not beenrecordedat this sitefor over ten

21



Bombus subterraneysroject report 20092011

yearsand 25 years respective{fgeeMap 2). Records oB. ruderariusvere also found across
Romney Marshvhere ithad not been recorded for ovelO yearqsee Map 2 The
populationsof B. humilisand B. muscorunalso appeagdin newmonadswhere they had
not previouslybeenrecorded
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Map 3; the distribution of BAP bumblebee species found in Romney Marsh and Dungeness in 2010.

Habitat corridors, Lydden reserve

If the reintroduction ofB. subterraneuss successfudt RSPB Dungenegen a second
reintroductionwill take placeat RSPB Lydden reserve in the East of Kantently
management plans are being written for this new site in which the project officer is giving
advice on bumblebee habitat creation. The projdetn aims to createorridors between
DungenessRomney Marsh and the Lydden reserve. The latter waserméor thesecond
reintroductionbecause it holds good populationsBAP bumblebee speci@sylvarum B.
ruderariusand B.muscorum(refer to page 7J. By creating a corriddsetween the two
naturereserves it is hoped thdahe bumblebee populationill be able to spreadnd

increasetheir distribution.
Red clover seed pick day

Thefirst annualred clover seed pick dagok placelast year in August. The project officer
with ten volunteers collected ripe red clover seed heaasl! tufted vetch seedom a red
clover field at RSPB Dungeness. The seed heads were packed into bags and then laid out on
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a tarpaulin sheet to dry for three days in a shed. Bags of the seed were then passed onto
interested parties such as The EnvironmAgency, The National Trust, Internal Drainage
Board and small holders.

Summary

To date the project has had significant success in recreating, managing and giving advice on
bumblebee habitat. This has been made possible through outreach events to farms o
bumblebee farm day events and by individual farm visits. Agencies such as Internal Drainage
Board, The Environment Agenayd Kent Wildlife Trushave supported the project and

resown areas with locally produced red clover seed.

The survey work untakelny the project officer and Brian Banks has given the pr@act
understanding ohow newly created and improveahabitat creation is helpingumblebees
species spreadrhe project categorises habitat by specific criteria to improve our knowledge
of Dungenes and Romney Marshes flowering season and distribution of habitat highlighting
areas needed to create linking corridorBhe project is then able to focus on specific areas
within the release zone.

Transect surveys completed the projectofficer; projea volunteers and Brian Banks

monthly across the release zone suggéltt populations of rarer bumblebees are

increasing in number and dispersing due to habitat creats@elaps 1 and?2). For

SEFYLX S Ay 2yS RI&Qa adzND fabitdt dieatpdG10)48 / KSy Seé
muscorumwere recorded.
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Reintroduction oBombus subterraneugrogress to date

February 200%itial visitto assess field sites ariél subterraneuabundancen
New Zealand

An initial expedition was undertaken tbe south island oNew Zealand in Februa®p09 to
establish the distribution and abundance®f subterraneusThe project met with Gillian
Lye andher assisant who were gathering datan introducedbumblebee populations
(refer to page 18 Advicewas giverto the projecton site locations where queens, males
and workers had beeabserved The projecofficer spent hree weeks searching these
locations and looking for new siteBhefield sitesvisited wereTwizel, Wanaka and Lake
Tekapo(map4). The presence oB. subterraneus/as confirmed at these sited’he main
food resource forB. subterraneug these sites i&chiunmvulgaris Lupinusspp, and some
small areas ofrifoliumpratense During thisexpeditionvery fewB. subterraneusvere
recordedand no second generation queens were found.

Queens oB.terrestris B. hortorumandB. ruderatusvere collectedn orderto examine
suitable methods ofearing feeding and transporting bumblebee queeiite outcomes of
these endurance trialgere to inform decisions ohow B. subterraneugueenswould be
exported from New Zealandnd imporedto the UK It was established that queens could
be kept in hair rollers inefrigerationat 5°Cfor one to two weeks before deaths occurred.
Queens werded nightly with artificial nectar solution soaked into cotton wool. Queens
were removed from the fridge and fed and left for between@Dminutes until they
becamevery activeand then returned to the fridge so they did not lose energy.

It wasestablished thatindercurrentimport and exportlawswild caughtbumblebee
gueensare not allowedinto the UKfrom third countries which includeNew Zealand
Therefore acaptiverearing and breeding process would have to be implemented in New
Zealando bring back second generation quegnsfer to page 17)Also, pecimensof
maternal queens, workerdrom the same nestind malegdmated with second generation
gueens)would need tobe collected andsentto the UKfor diseasescreening before an
import licence could be obtained

Contacts weresoughtin New Zealand tassist with captive rearing &. subterraneus
w2aSYl NE wSI RQa soyheonedho ad grevidusegpsriénce di rearing.
hortorumandB.terrestris and had oncesuccessfullyearedB. subterraneusvhilst working
at the Plant andFood Institute laboratories Detailed dscussions werbeld with Rosemary
ReadandPlant andFood bee specialiddr Barry Donovambout collecingand reaing B.
subterraneus Contract agreements wenmade with Plant and Food f®tosemaryReadand
BarryDonovanto work with the project officer and the teamf volunteerson a return visit
in November 200%0o collect and reaB. subterraneus
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B. subterraneusaptive rearing 2009/10
Field sites andollection

The project officer with a team of three volunteers travelled to New Zealand at the end of
November 2009photograph 12Appendix twg. Onarrival the project officer met witlBarry
Donovan and was informed afsite whichA Yy ( K SheldragpaodpGpilation ofB.
subterraneusThe sitewasin Clyde, Central Otageee Map4) andwas later investigated by
the team The teanfound redcloverhay fieldswere presentand emergind. subterraneus
gueenswere observel. In summaryfour geographic locations were surveykmt queensin
2009/10 Lake TekapnearTwize| Lake Ohig40 miles south of Twized sitesuggested by
BarryDonovan) Lake Wanaka and Cly(k=eMap 4).

Lake Tekapo
Christchurch
Twizel
Lake Wanaka
Clyde
Lake Ohio

Map 4; Field sites on the South Island of New Zeal&@idistchurch is where the queens were sent
to be reared.

When the project officer and voluntegfirst visited Clyde the red clover hay fields were
beginning to flower. On searching these fieRlssubterraneugueens were foundThe

other two volunteers tyed at Twizel to monitor th dzS Sexfiérg@nce. In Twizel the
Echium vulgarand Trifolium pratensewere still to flower and ndB. subterraneusvere
recorded Following these findingdlavolunteers wereassembledn Clyde to begin
collectingB. subterraeus Once caught the queens were stored individually in specimen
tubes or hair rollersand keptin refrigeration at5°Covernight The following morning the
bees were sent bgvernight post toRosemanRead in Christchurciihetubes containing
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gueens weregacked intoa polystyrene box (normally used for wines) with freezer packs to
keep the beeghilledand newspapemwas usedor insulation. No bumblebees died during
this transportationprocedure.

Two volunteers regularly vigitl Twizel and Uee Tekapo to monitor emergence Bf
subterraneuswhilst two remained collecting in Clyde. Alexander (6 miles from Clyde) is the
hottest location in New Zealand during the spring and summer seasons and thus flowering
times are earlier than elsewhere in We&Zealand. Twizel and Lake Tekapo are in higher
altitudes and mountainousand their spring and summer temperatures can be himh

these localitieseachthesehigh temperaturesnore slowly tharClyde Temperature
variationseffect theemergence times oB. subterraneusClydequeensare the firstto
emergethen Twizel, andinally Lake Tekapasconfirmedduring this field trip Visits were

also made to Lake Wanaksee Map Jasfield workerGillian Lye had previously recorded

the presence oB. subteraneus Lake Wanaka does have small patcheE. giratenseandE.
vulgarebut alasthese areas are frequely mowed Theproject officer decided to focus the

G S| ¥ff@rtion the remaining sites which have continuous and larger areas of foraging
available.

B. subterraneugueenswere collected over theeriod 28" November to the 18 January.
The peak of queen emergence was between ti®é&cember and th&" December.
Queens were collected in the mornings and late afterreloecauseew B. subterraneus
gueens forage during the hottest part of the dagearche$or queenscould be hampered
by adverse weather conditionsugenswill not forage inconstantrain or cold weather.

Intotal 67 queens were collected36in Clyde, 24 in Twizel, thres Lake (io, and four at
Lake Tekapo. A7 queens were sent to Christchurch to baptivereared byRosemary
Read.

Captive rearing techniques

Once the bumblebees arrived Christchurcheachqueenwasplacedin a separate wooden
box(15.5 by 12.5cmyvith a perspex lid and a perforated steel plate bottdsee
photograph26-27, Appendixtwo). Theboxes containeé small piece of cardboard and a
cotton wool ball for the bees to use as nest materidhebeerearing room was kepwithin

a temperaturerangeof 26-28 °Cand 5670% relative humidityAn artificial fructose nectar
solution was offered in a plastic tulbeeder. Honeybe@ollen was provided in small plastic
lids.B. subterraneuare very particular alout which pollen they colledjpers commJaromir
Cizek) In New Zealanthey have a limited choicgcompared to Europejue to lack of
native bee pollinatedwild flowers. Rd clover is thought to be theptimumforage plant
providing both nectar and pollemut they also collecLupinspp. pollenand will feed ork.
vulgarepollen. Due to thenumberof queens collected and the difficulty abtainingred
clover pollen (honeybees cannot collect red clover pollen, which is how pollen is squrced)
the queens were not fed an optiam pollen qualityfrom the beginning of their captive
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rearing They were offered a mixture of flower pollewith a small amount of nectaOnce
availableE.vulgareandT. repengwhite clover) wereoffered. However, is it unknown
whether white clover is agcceptableas ed clover toB. subterraneus

Within a monthof arrivala small piecef B. hortorumbrood was given to the queens
(photograph26, Appendixtwo). Thiswas intended tcencourage the queen to incubate and
raise the brood and to lalyer own egggphotograph26-27, Appendixtwo). In New Zealand
there are only four species of bumblebee, all of which were introduced from the UK and
Ireland. Three of these are long tongue pocket malgrsubterraneusB. ruderatusandB.
hortorum (refer to page 18 The latter energes approximately-3 months before the
others. This species was chosen to use as bro®l asderatusemerges at the same time as
B. subterraneuand therefore it would be a number of weeks before brood could be
removed from &B. ruderatusiestto give to aB. subterraneugueen However, due to the
difference in age of the species, much of Biehortorumbrood pupaewere male, as worker
brood had already developetlVorker brood is optimal as they will help look after the nest
once emerged andiill feed and incubate the developing brood. Males will incubate brood
but not tend youngor forage for the colonyB. hortorumworker beeswere alsoplaced into
each nest to a incubationand totend the queers. It was hoped tley would stimulate the
gueen tolay eggs.Unfortunately, due to the older age dB. hortorumworkers many died
within days of being placed in withBa subterraneugueen With a largenumber of

gueens in captivityhe needfor alarge number oB. hortorumworkers was great. A ready
supply of a largaumber ofB. hortorumworkers wasot available Thereforeworkers were
rationed, with betweenl and 10 workersgiven toeachqueen(photograpls 26-27,
Appendixtwo).

Initially, B. subterraneugjueens showed a keen interest in tiig2 hortorum brood. Most
proceeded to inchate until the pupae emerged but if the queens then failed to lay eggs the
nest would declineandfail. Of the 67 queens celtted 38 were seen to lay eggs and tend
them but many of the eggs did not develop into laae. Thirty two queens produed eggs
before dying soon afterwards fifortunately their eggs did not develop infarvae. Hght
gueens did progrestheir nestsand they produced workersand males (photogragh 27,
Appendixtwo). Two other queens producednale offspringonly, althoughin small numbers.
Three queenslid producefive queens beforghey also died A high mortality wasecorded
amongst theB. subterraneugueens.

Hibernation and mating dB. subterraneugueens

The fivecaptive breed secondgeneaation queenswere mated with unrelated males in a
glassaquarium and fed with pollen andn artificial nectar solution. Queens were seen to
mate with more than one male. The queepsst matingwere then transferred intcan
incubator for hibernation.The queens were placed in match boxes in a plastic container.
The temperature was set a@and a relative humidity of 709%he queens were removed

27



Bombus subterraneysroject report 20092011

after three months toproceed with shipment to the UK. On removal it was notég
RosemanRead that the qaens were severely dehydrated and had died during hibernation.
Bumblebee deaths during hibernatioim all speciescan reach 50%With such a high
mortality ratethe chances ofive hibernating queens dying in hibernatiovashigh.

Discussion on egievelopment

Many queens laid a large number of egghich failed to develop into larvae. Over 60% of
gueens died after laying eggs and only three of the 67 queens laid new queens. High
mortality is experienced and expected in bumblebee nests, even thremam carder beeB.
pasaiorum, has80-90% nest mortalitfGoulson 2003)A number of possibilities could have
been the cause ofack of eggdevelopment for exampleinsufficient high quality pollen,
environmental stress such as disturbana#ertile queens However,no predation of the

eggs by queenwiasobserved Two queens producegust males implying they could have
been unmatedor under environmental stressPerhapseven the small number of fouraly
gueensinitially sentto New Zealand mapave had animpact onB. subterraneugertility
followinggenetic inbreeding.

Although a high death rate &. subterraneugueens occurred, over half the captive queens
did lay eggs, which is a considerable achievement. The production of sexustislso be
viewed in the same wayl he results of this captive breeding experimemaveled to new
knowledge oB. subterraneusvhich carbe utilisedin future work

Nest box rearing 2010/11

Possiblecauses ofvhy the queens did nadevelop their broodn 2009/10 may have been
environmental stresor the lack of sufficient quality pollen i.e. red cloyasllen. In the
following season it was decided to try a more natural method. The steering group had
previously discussedravised cative rearing, breeding and hibernation methodology with
RosemanRead buthis methodology could not be agreed upahan acceptable pricelhe
project therefore agreed wittlRosemaryRead andBarryDonovanthat a new method would
be tried. This new method reqted the use of one hundred and five bee nest boxes placed
in the wild. Fifty wooden nest boxeswenty fiveW2 f RQ LJ2 f & andtBityBevS 062 E S
polystyrene boxesvere placed in areas around the field sitebeve bumblebees would be
nest searchingphotographs28-29, Appendixone). All nestboxeshad entrance holes open

at all times, unless a queen was caught and placed inGidee a queen was caught shas
marked (withpink nail polish) and sealed in the nest box for a period-dfdays. The nest
box contained loft insulation, a clover honey solution, artificial nectar solution and worker
brood removed from 8. hortorumnest Fve B. hortorumnests were brought barry
Donovan for the purpose of using their broadd workerdor queenB. subteraneus This
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methodwas aimed aencouragngandstimulatingthe queeninto takingan interest in the
brood, reaingthe workerscontainedand layngher eggs on top of the existing brood.

Field site locations

The main field sitéor nest boxes washosento be Clyde(see Map 4, photogiaphs 13,14,

20, 22,23 Appendix onaspotential nestingsitesfor the bumblebeesvere thought to be
limited at this location andluring the prior yeathe Clyddield sites contained the highest
density ofB. subterraneugueens Somenestboxeswere also deployed at Twizel and Lake
Tekapo(see Map 4 Photographs 15, 16, 17, 18, 19, 21, 24ApHendix ong Lake Wanaka
was not used this year due to small number8otubterraneubeing observed in January
2009 andagainin November/December 200%.ake Ohio was surveyed as last year queens
were present in small numbelsut no nest boxes were to be placed thé€map 4.

Collections and placing of queens in nest boxes

During the firstweek in New Zealanithe project officer BarryDonovan andRosemaryRead
travelledto the field sites to place ouhe nest boxesOn arrivalat Twizel initial searches
were undertaken foB. subterraneusA total of six geens werecollected ongarden plants
Robinia pseudacaciaand Wiegelia(no E. vulgareor T. pratensevere flowering at this
time). This2 S | édiBrgenceof B. subterraneuduring the week of November 15wvas
approximately 24 weeks earlier than the previous yed significant cause may have been
the high spring temperatures

Oncecollected queens were pt into arefrigeratorat 5°Cfor 30 minutes tochill. The nest
boxes were preparednd freshB. hortorumbrood added. The queens were then placed on
top of the brood and covered with loft insulation and the nest box sealéé. nest boxes
were then placed in an areghich provided sufficient shelteand closeproximityto food
forage plants These queenwere releasedrom their boxesthe next day(other queens

were sealed irfor between 14 days)nd observations were made of their exit (discussed
later). As queens were beginning to emerge in Twizelas thought that queens would
already be emerging iB@lyde.So he decision watakento continue onto Clyde to begin
setting up nest boxes.

On arrival at Clyde the team immediately began to be captuesegs. However, it soon
became apparent that many of the queelnad already begun collecting polleBumblebee
gueensthat have begurcollecting pollermayalready havea nest anchavelaid eggs.Any
gueenswith pollenwere not collected as it can prove hard for them to lay more eghen

a nest site is changemhd moreover it isnot ethical to remove a queen from a fledgling
colony.Queens with pollen were marked with blue nail polish, so they would not be caught
at a later dateand queens without pollen were marked with pink nail polish and placed into
a nest box for a period df-4 days. Once unsealed the nest boxes were watchedGor
minutes to observe the queé&n exit. The boxes were then left untouched for two weeks so
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as not to disturb any nesting queens. After four days of field work in @ydabterraneus
gueenscollecingpollenhadreached over 50%and it became more difficult to find freshly
emerged queendn total 10 queens were found without pollen and @8eenswith. Given

this ratiothe decision wamade to return to Twizel and focus efforts there. Any nest boxes
not used for queens were moved to Twizel.

Due to the early sprinB. subterraneugueenshad emerged much earlier thahe previous
year. This meant by the time the project officer had aet/in New Zealandhe beeshad
already been foraging fapproximately2 to 3 weeksn Clyde However, due to differing
micro climates betweerthe field sites Clydequeensemerge first, followed by Twizel and
then Lake Tekapo.

Further queen collection bganon returnto Twize] ask. vulgareand T. pratensavere just
cominginto flower. Therefore many of the queens caughad not begun taollect pollen
The method of placing and sealing queens into nest boxes was repeated at Twizel.

Morningsand eveningare the most productive times for findir§ subterraneugueens
(pers comm. Rosemary Read, per obvs Nikki GammBaoshg theheat and strong sunlight
of middaythrough until late afternoor{(12-16:30pm), very few queens are foundhe most
productive collecting timés 30 minutes before duskwhen queens come out for their last
feed of the day

Two weeksafter leaving Clyde the project officer amd/olunteerreturnedto Clydeto check
nest boxesThe checks were carried oafter dark usingared light toascertain the
presence of the queesand to reduceadisturbance. The checks revealeiB. subterraneus
gueens had remained within the nest boxéhe same checks welater repeated in Twizel
andagainno B. subterraneusvere foundin the nest boxeslt was noted that lhree B.
ruderatushad taken nestin Twizel and ond. terrestrisn Clyde

In total 46 queens were placed into nesting boxes using the prelyiolescribednethod.
Records of observations of queens emerging fromlibees were positive. Queens would
leave the nest box clean themselves, many would begin to scent mark on the boaor
nearby grass stenBefore the beeflew awaythey would drcle aound the box (up to six
times) to orientatetheir position, two queensvere observede enteringthe box during this
time. However, six ofhe 46did fly straight away without any orientatiofrollowingthe lack
of uptakeof the boxes by thgueensa decision was mad® place queerexcluderplates
overthe nest boxentranceholes

Nest boxes with metajueenexcluders

The same wooden boxes were usatd a small metal excludetate with severalholes
8mmin diameterwasattachedover the entrance hole of each bdXlacedmside the nest
box was the same food as before but pollen was now add@bd.food was changed daily to
avoid mould orcontamination Pollen was offegd mixed with a small amount of nectar and
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slightly crushed togetheFresh brood was also placed inside the nest, along wittBive
hortorumworkers.The metal excluder allowed the workersleave the box anébrage but
trapped the queen insidelhe nest boeswere sealed until workers were sub dominant to
the queen(between 37 days)Prior to placing the queens and workers together inside the
nest box, they were all chilled in a refrigerator separately for 30 minutes and then placed
together for a further 30 minute@hotograph30, Appendix ong During the lattei30
minutesthe queen and workers were shaken and mixed togetbeshare their

pheromones and to deter any attadRuring theinitial time periodthe queen was fed with
artificial nectar solutioron a small cotton wool bal\Whenthe bees weremixed together

this cotton wool feedemwould remain and both queen and worker would rest or around

it and feed from it This close feeding proximity wouldrther integrate them.

The excludemethod was used on eleveB. subterraneugueens, four codicted from

Twizel and seven from Lake Tekapour of the eleven queens showed no interest in the
brood or wakers, but seven of the queetecame dominant over the workers and cared
for the brood. Six of these queens then laid eddmvever, the sam@roblem occurredas

last year with eggs not developing into larvae. Eventually three of these nests developed
larvae(but unfortunatelywithin the other remaining nests the queersaddied (see
photograph 31, Appendix oneAgainhighqueen mortalitywas observed iiB.

subterraneus Initially many queens would be active on the nest, tending the breou]
becomedominant over the worker® dzii G KS 1j dzSSy ¢2dz R GKSy
WRAAAYGSNBAUGSRO Ay (KS ySaihemest d@ring@ ivh R 0
corner and she would not be protective of her néafithin two or three days of tke queen
exhibiting thisbehaviour the queen would bi®und dead. Unfortunately before ang.
subterraneusvorkers hatched all queens had died, thine leaving no remaining chance

of any sexualbeing produced.
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Summary

Again highB. subterraneugueen mortality was observed. This species has proved to be
difficult to rear in captivityas with other species of long tongue pocket makéighough
some success was observed in larval production the queens would often die before they
pupated and emergedCaptive rearing of long tongue pocket makers has proved to be
difficult in a laboratoryand with nest boxeslf New Zealanadontinuesto beused as a

source population foB. subterraneugueens anew rearingmethod must bedeveloped
which may prove to be difficult. Investigations into European populatioris stibterraneus
should be researched as queens can be caught wild and directlytraed back to the UK.

Public engagemerdgnd media coverage

The projectaimsto create public wareness of the reintroductioand to raise awareness of
declining bumblebee numberdhis has been achieved by various methods such as
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bumblebeeidentificationwalks and talkapformation stallsat events talksat conferences
and meetingsaindassisting ifessonsn primary and secondary schools

Bumblebee walks and talks

A one hour talkwasgivenon the conservation and importance of bumblebees and
discussingvhy some bumblebee speciese declining Tre talk contert contained several
themes; the conservation and importance of bumblebegsrking with farmers and land
owners to recreatdlower richhabitat, gardeningfor bumblebeesand ashort introduction
to identification The talkwasthen followed by a one hour walto search, find and identify
bumblebeeqphotograph32, Appendix twgd. Merchandisevasalso soldat the talkswith
profits going to the projectOn averageattendance athe bumblebee walks anthlkswas
between 1520 people. For a full list of bumblebee walk and talks refer to Appendix 1.

Invited talks

The project alsofferedtalks to interested societieandwasinvited to give talks at
Tunbridge Well$luseum various beekeeping societies, Lydidtrict Council, varioussmall
holder groups, Kerfiield dub, Kent Wildlife Trustthe Co-op group,andthe W2 Y Sy Q &
Institute. Merchandisevas sold at these events and donatiofrem the organisatioswere
given to the project.At invitedtalksthe averageattendancewas25-30 people.For a full lis
of invited talk see Appendix three

Events

The project has also been represented at various evemtd as the South of England show,

./ priagWild Day Out, NaturalEngland fairs, local carnivarents, various Kent Wildlife
Trust events, RSPB Dungeness bird fairs and a (CAfmBaignfor the Farmed Environmen)
event.For a full list of eventsee Appendix three

To raiseawarenesamongstlocalpeopleaboutgardenirg for bumblebesin July 2010 a
bumblebeegarden party was held d@he home of alocal supporteiof the project,Louise
Bartonof Littlestone. Tis majorevent included talks, bumblebeadentificationwalks the
showing of arious garden plants suitabfer bumblebeesandthe sale ofwild flowers
Merchandisevas available for purchastea and cakewere suppliedand a rafflewas
drawn to raise money for the projecEveryone who came to the event was given an
information pack containingactsheets orgardening and conserving bumblebe€ebe packs
also contained a free packet wild flowerseeds (donated byhe English Cottage Garden
Nursery Ltd). Over 100 people attended.

Conferences

The project has given talks at various conferences and acaderaisuch asNational
honeybee inspector conventiofir ERABees, Wasps and Ants RecordingSociety (BWAR$
AGM British Ecology Society science festival, Natural Englandragronmentscheme
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conference and Bombu&/orking Group (academic bumblebee forunmieeting Refer to
Appendix three.

School groups

The project has also visited school groups to enthsiadents about bee conservation
(photograph33, Appendixtwo). Currently five primary and secondary schools have been
visited. Talks weregiven onbumblebee conservation, their importance and declinee T
childrenthen cariied out age relatedactivities

Bumblebee Identificatiolmne daycourse

A one daybumblebeeidentification course was run for local people at the RBBBgeness
visitor centre inJune 2009 with 26 people attending. The event was jointly run by the
project officer, Geoff Allenthe Kent aculate recordeandDr lan Beavisan entomologist

from Tunbridge WellMuseum Talks were given on the project, conservatzm
identificationof bumblebees These werdollowed by identification of specimens and finally
a bumblebee walk to identifgumblebees in the field.

Donations

To datethe project hagaisedover £2,%0 in donations from attending various events, the
selling of merchandisand donations given for talkin additionSwift Ecology(Brian Banks

an advisor to the project) had also donated £1,000 and local lady Louise Barton £2,000. Any
profits fromBBCT merchandise sold at events are given to the project. The project has also
agreed deals with bumblede bookauthors Feld Guide to British BumblebeeEdwards &
Jenner)s sold for £10 with £§oingto the project, Bumblebee Identificatioffinchen) is

sold for £5 with £1.5@oingto the projec) and Bumblebee§~eltwel) is soldfor £10.99

with £2.20goingto the project.

Articles

Various articles have been written by the projeéticer for high profile publications such as
British Wildlife, BB®Vildlife magazine, Countrlife, The Ecologist, New Zeala@dographic
and fience. The project is also hoping to publish two papers on the reariBg of
subterraneusindthe current work onhabitat creation Refer to Appendix foufior a full list

of articles.

Media coverage

The project has receiveskcellent media coverage over its two years. Articles have
appeared in many national newspapers for example Guardian, Indeperidaihy,
Telegraph, Sun, Daily Mirror, Daily Mail, Metro and Tihges Articles have also appeared
in regional, New Zealand ardstralian newspaperddany radio intervievs have taken
place such awith the Today programme, BBC five drive time, BBC farming today, and
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regional and national radio stationstime UK New Zealand and Australielevision
appearances have been shown bleridian news and BBC Southeaiiticles have also
appeared on the BBC welssjtBritish Ecological Societsebsite, Farm Business andaliRet
Earth. A blog also appeaien the BBCT website which is updated fortnightly on the projects
progress, to da the blog has received over300 hits.Please refer to appendix fofor a

full list of TV, radio and newspapappearances

The project is also currently involvady G KS FAf YAy3 27F IH 243 NEINE I N
a three part programme concentratiran flower rich habitat creation in urban, gardens and

the farming environment. The project will feature in the farming programme and two days

of filming were undertakenvith the project officerin 201Q including the bumblebee farm

day event at Bosney far. More filming is expected in 2011.
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Conclusion andurther recommendations

In summary the project to date has created and given advice on the management and
maintenance of over 550 hectares of bumblebee flower rich haltttin the release site

of Dungeness and Romney Mar$Horking with farmes and land owners has be&ighly
successful and the project hasenreceivedpositively by the local farming community. The
project has also workedosely withlocal conservatiomnd governmenbodiesand given

advice on cutting and sowing methouhwolved in creating flower rich habi@tThe advice

given to these bodies has been put into practise, and the net result of this work has seen an
increase in the length dbrgingsea®n for bumblebees on Romney Marsh and Dungeness.

Walking transectsecording bumblebee numbers and dengiyvides the project with
evidence of bumblebespeciesand their dispersalRegular monitoringf habitat creation
allows the project to also chkmnthe responss of bumblebeespeciego newly created
habitat. Work on improvingorridorsbetween habitatds thought to have resultedh the
return of three BAPbumblebeespeciesB. ruderatusB. sylarumandB. ruderariugo areas
such as Dungenesshere they havenot beenrecorded for over ten year# significant
achievement for all those groups involved in the projdtts hoped thepositiveformula for
workingwith land ownersused by theproject inthis area can be used ascasestudy for
the future. The project succeslemonstrates whatan be achievednd replicatedacross
the UK.

Although no reintroduction has taken place®fsubterraneua considerable advancement
of knowledgeof it KA & 0 S ShesibeeB Oatldt B Suggested thehe project
researche®. subterraneupopulation densities in European countries as wild queens may
be caught directly and returned to the UK. This may greatly enhance the chances of a
successful reintroduction and establishmentfsubterraneubackin the UK.

The project will cotinue with its well receivedoutreachprogram ofconducting bumblebee
walks and talks,havingstalls at eventsattendinginvited talks andvorking with teachers in
local schoolsThe project will also continue to promote itself at scientific and academic
forums. ltisintendedwithin the next year tqublishfurther paperson bumblebeehabitat
creation andB. subterraneuscology.

Constraints to further progress

Although the prgect has made significant achievements with captive reang
subterraneusand gained new knowledge it is thoughimore sustainable option for the
reintroduction would be to collect queens from a European sou@zgrent genetic research

by Lye et al(In pres$ suggests that the New Zealand populatiorBofsubterraneuarose

from only two queens, which implies the population has very low genetic diversity. If a small
subset of this population is introduced to the UK they may not be genetically diverse enough
to surviveenvironmentalchanges. Although using New Zealasdasstock would
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reintroduce the same genetic genotype (albeit small) the long term sustainability of this
population would be reduced. An alternative would be to use a European stock. Initial
research has shown that Sweden and Estonia have good populafighsubterraneus
although in Estonia the bees are still classed as-tlgaatened. Contact with bumblebee
expert Bjorn Cederberg in Sweden has said Biagubterraneuare a good population both
in the south province of Skane and the northern proeiné Stockhlom and Uppsala and
they would approve the collection &. subterraneufor a future reintroduction

Using a European stock would also reduce the difficultidiéeofycles beingut of
syndironisationand the need for hibernation. As Swedisrwithin the EU the queens can be
directly caught, checked for mites in Sweden and brought back to the UK for release without
the need for captive rearing. This would greatly increase the chances of a successful
reintroduction as more queens could poteaity be returned compared to New Zealand

(due to problems with captive rearing and hibernation). Initial talks with FERA with regards
to import licenses have suggested Sweden would be a better alternative as specimens do
not have to be returned prior to qegens being exported.

The cost of importing queens from Sweden would also be greatly reduced compared to New
Zealand as payment is not needed for captive rearing and hibernation. The project officer
would also not be required to spend as much time in Swealed local contacts could

inform us of when the queens emerge as oppose to New Zealand where last minute flights
and campervans would Helly bookedor very expensive
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Appendixone garden flowers for bumblebees

Flowering time Plant
Marchand April Bluebell
Bugle

Flowering Currant
Lungwort

Pussy Willow
Rosemary
Deadnettle

Erica carnea

May and June Aquilegia
Campanula
Chives
Comfrey
Cotoneaster
Everlasting Pea
Geranium
Foxglove
Honeysuckle
Laburnum
Lupin

Thyme
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Julyand August Buddleia
Cornflower
Hollyhock
Lavender
Marjoram,
Rockrose
Scabious
Sunflower

Heathers

Appendix two photographs of events, voluntsgield sitesand
captive rearing
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Photograph 3Bosney farm day event
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Photograph 4Bosneyfarm day event, tour begins of farm

Photograph 5Bosney farm day event advice on cutting hay fields
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