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EXECUTIVE SUMMARY

The Wildlife Trust for Lancashire, Manchester & North Mersey(idecashire Wildlife Trusivere
commissioned by the University of Manchester (Jemrffieong, Environmental Sustainability team)
to carry out a pollinator survey on the Oxford Road Campus (see page 1).

A background and project brief was provided:

G¢KS ! YAGSNERAGE 2F al yOKSAaGSNI KIa YWeA@Ay3a /| YLz
sustainability agenda. This includes developing/retaining flourishing key spaces (gardens, green

walls, green roofs etc.) to encourage key species and improve biodiversity and develop the look and

feel of the campus for staff, students and visitans2016 (Junéugust) an initial pollinator survey

gra O02YLX SGSR o0& | YIFIadSNDna addRSydo . dzAif RAy3 2y
establish a more robust baseline in order to more confidently map the impact of our work in

improving the living campus, and establish a replicable methodology for future studies which may be
adzLJL2NISR o0& addzRRSyida¢ o

Project objectives were outlined:

G¢2 O2yRdzO0G F LREtEtAYFG2N ad2NwSe 2F 1S@& 3INBSy aLk
and araind Oxford Road, comparing results to 204 @revious, relevant MSC stuayhere possible
FYR ONBFGAY3 | NBLXAOIFI0oEtS YSGK2R2t 23& F2NJ ¥Fdzii dzNE

The expected deliverables / outputs of the commissioned work included:

1 Development of a survey area

1 Development of survey methodologyinformed by previous methodology but with (A) more
detailed (expertise) input to provide a detailed baseline and (B) a methodology that was
broadly comparable to the previous, relatddScstudy (2016data protected) butlso less
intensive/ complex

A report based on the findings of the survey, principafly¢ @ LJIS& | yR FTNBIj dzSy 0@
aLISOA Sa ¢MBsHOw MR Solréators are interacting with the campus environment
presently and with reference to the 2016udy and equivalent urban environments was
requested.



SUMMARY OF RESULTS

In summary:

* |t has been shown that areas of the U.O.M. campus support varying abundance and diversity of
pollinators

* Some plant species are more attractive to pollinators than others

* Abundance of pollinators is positively correlated with an increase in abundance of fhgwsant
specieshut is stronglycorrelated with certain plant species i.e. Nepeta, Salvia.

* Diversity of pollinators increases with abundance of flowering plaotincreased abundance of
all pollinatorsis notequivocally correlated with diversitf pollinator groups / species

Background to Lancashire Wildlife Trust and the Author

The Wildlife Trust for Lancashire, Manchester and North Merseyside (LWT) is a wildlife charity,
working to protect wildlife and nature for the future. We are a key voicendure, both locally and
nationally- directly and strategically. We manage Nature Reserves, deliver specialist projects and
have a people and wildlife team engaging people in sustainable living and conservation from the
very young to the retired. Althougcore funding supports some key senior roles, we don't receive
any direct government funding so all project work is entirely, externally funded.

Ben Hargreave@ghe author of this reporthas worked for Lancashire Wildlife Trust since 2002 and
has beeremployed in the Conservation / Environmental sector since 1997. An experienced Project
Officer, he has been involved in the development and delivery of vafiprezlominantly

ecologically focusedprojects throughout this time and has specific interesti@&xperience in

Botany (higher plants) and Entomology (insects). Beordmated the Plan Bee project (20&2

2016), which focused on bees, related insects, habitats and their conservation (through direct
survey, research, capital works and outreach Yiesnmental education). Ben is a specialist in the
study ofHymenopterga large family including bees, wasps, ants and sawflies), is a member of
BWARS (Bees, Wasps and Ants Recording Society) and is the aculeate HymeAppidea(all

bees) Crabronide, Sphecidadompilidae, Vespidae etgall wasps excludingchneumonidaeand
Braconidae; Formicidagants) - recorder for Lancashirdice Counties (V.C.) 59 and 60, working

Of 2aSte ogAGK GKS [20It wSO2NR / SyGmdEna o[ yOI & KA
Manchester Ecology Unit, Merseyside Environmental Advisory Service)vartfieation of records,
production of regional checklists and species accounts.
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SECTION I: CONTEXT

Introduction to dpollinatorsé

I aLREEAYFG2NE O2dzZ RZ Ay (i KiSENBNE pard t6 anothed May O i 2 NJ ¢
plants (includingyrasses, noiwvascular plants, some larger plants and trees)meglominantlywind-

pollinated or even selfertile and do not require vector to transfer pollen from one platd

another. Many plantg in order to be pollinated and/or to increase fecundity and promote genetic

diversity- are partly or wholly reliant on animal vectors to carry out pollination.

Although therearemanyneh Yy a SO0 a L2 f € Ay | (2 NB& £ maniafsp thelmsh y 3 0 A NJ
regular,importantand effectivepollinators in many parts of the world are insects. Of insects, there

are many potential pollinators whidffior example)jnclude thrips, beetles, flies, bees, wasps,

sawflies and ants. The most important wild pollinador plants are those that are naturally

abundant and visit flowers regularlffurthermore, bees (all bees in the temperate world) are

adapted for pollinatiorg they require pollen as a larval food source. Mostligi§ species carry the

pollen fromthe plattonest- F Y2y 3a i GKSAN) 602Re& KFANR 2N 2y | &L
ol &l Si ¢ -beeFand RuyltBeasforming balls of pollen), with one exceptiamongst

Hylaeus; a primitive genus of bees that eats and regurgitates pollen battkeatest.Sawflies

(Symphyta) are also important pollinators, nectaring on flowers and becoming coated in pollen, as

do hoverflies $yrphidag and other fliesDipterd). Wasps can like sawflies, hoverflies and beetles

be inadvertent pollinatorgieneraly but arealsoimportant specific pdinators for certain plants

including UK species fifjworts Scrophulariasps).

b2GSR RSOtAYS Ay aLRttAYl(2NRE

The decline in insects both nationally (in the UK) and on a global level has been well documented.
Thee have been many hypotheses suggested as being the principal driving force behind the decline
in insects, though it is likely that there are multiple factors involved on a global level wdriglin

level of importance) according to region. Habitatdqgjuite simplya huge reduction offowering

period and floral resourcepollution and climate change have all had serious impactissects

leading to changes in distribution, decline and even extinction of certain species.

GCompared to some insec($or example butterflies, mothspees and related insects have not been

as studied; rigorously and taxonomicallyhistorically. Despite this, the decline in some of the bees
and wasps amongst the ordetymenopteravas already apparerty the time ofE.SaundersgThe
Hymenoptera Aculeatef the British Islands London.: L Reeve & Co. Ltd, 188 first major and
comprehensive taxonomic treatment of aculeates (bees, wasps and &nms). the period othe

SEFNI & G2 f13S wmynn Qrare drikelygxtinctlaislOW 1978 thérd Had baed 2 Y S
likely extinctions of bees and wasps in the UK, with many others becoming far less common or
indeed rare. However, there has been an increase in the UK checklist of 25 species between 1978
and 2016 withspecies newio the country in this period. There have beeveralldeclines in flies and
hoverflies as wellparticularly noted by Syrphidaespecialists in declined general abundanoé all
specie$, though no national extinctionsecently (none sincéhe mid-20" Century, at least; & !
NEOASG 2F GKS a0FNDS IyR GKNBIFIGSYSR FitASad 2F DNE
Ball and R.K.A. Morris, 2014, JNCC, Species Status Number 9).
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There fas been much recent discussion on the importance of pollinators, both in the commercial
aSyasS OONRBL) LRtfAYIF(GA2YY K2ySeé LINRBRdzOGAZ2Y YR a
function and value of insects pollinating and crpsdlinating plants. Thdecline in abundance of

many species of ks, wasps and flies dobfghlight a mordundamental environmental crisand

the status of beesg in particularg has been used as a barometer of enviromtad and ecosystem

G KSI & OKE S NBHWRO SN PLoBlmEbleedsisabject to some of the most severe declines
amongst UK bee genecd lJt  OS & 3aINBF G RSYFyRa 2y GKS fIyRaoOl LIS
they have a longer and more complex life cycle than other aculeate bees and wasps and have an
intrinsicrelationship with plants. Some of the most severely decliigmhfbus humilis, Bombus

muscorum, Bombus sylvarum, Bombus distinguendus, Bombus subterraneus, Bombus juderatus

species are now known to be particularly associatéth flower-rich habitats suclas unintensive

farmland, dune systems, salt marshes and extensiveripdsistrial brownfield sites (Thames

Gateway) and, with the huge loss of uintensive farmland and loss of species rich grassland on

farmsg are now restricted to these fragmentedafile and threatened spaces. The overallddd

Europearx; picture is not positive, but there have been examples of rapidly expanding species more
recently. The mostwell y 2 6 Y & S E WKpbRulatdrg &f bee dpyciesave occurred with

Tree Bumblbee Bombus hypnorutn | Yy R -ai K Eollétds Getlerge; both recent (pos2001)

GO2f 2y A alaécburrédivithiseveradl wasg spedi@s2 8 K oA 1K qORWUK2 yAal GA 2y
recordsq and with rapidly expanding ranges of resident, previously am@or very southern

species (egGorytes laticinctusvespa crabrp

da'y

Urban habitats and pollinators

The importance of urban habitats for insects has qhbitstorically¢ been much studied. For one

reason this is due to the rapid onset of industridiisa andurbanisationc before this stage in

historyrecording of insectby entomologists concentrateain the (still) extensive, high quality and

very productive (entomologically) rural and rural fringe habitats. Even witlalséincrease in

gardens and¢thampioning of urban greenspaayr urAR SNE G F YRAY 3 2F aGLREf Ayl (21
distributionin urban areass still limited.

In a review, Hernandez et al. (2009) found only 59 research publicatiwnddwide - on urban bee
ecology and concludkthat study and documentation afrban bee communities and their dynamics
is at an early stage. Howeventérestin urban bee ecology has vastly increasedecent years
(Everaars et al. 2011; Winfree et al. 2011; Hennig and Ghazoul 2012; BanaszakCibinkh@sHiZ
2012; Hinners et al. 2012; Matteson et al. 2013; Verboven et al. 2014; Lowenstein et al. 2014;
Baldock et al. 2015)

Urbanisation can affect bee species in diffgrevays depending on the specieand its biology /
ecology(Liow et al. 2001; Fatige et al. 2008) and may increase or decrease bee species richness
depending on (variablgaxon, spatial scale of analysis, and intensity of urbanisatiomever (in

their reviews)Hernandez et al. (2009) and Winfree et al. (2011) suggested thahlbuebanisation
has a negative impact on bee species richness.



Urbanisation carartly or completelyeliminate resources (Czech et al. 2000) and replace previous
native habitats with a mosaic of buildings, parks, pavements, gardens and small spontaneous
vegetation patches (French et al. 2005; Johnson and Klemens 2005).

Gardens and small weedy patches are also considered to have biodiversity value in urban habitat
studies (Matteson et al. 2008; Sarah and Jeremy 2012; Larsdn2§t14; Maclvor et al.(14)-
providing refuge, foodd apposite habitats to various species (Gilbert 19880d these may share
some affinities with areas (planted areas, quads) covered by the present study.

Urbanhabitats may be diverse innectat.02 f £ Sy LINE Rut@dbgidy clucalf@ beks)

and hence support wide variety of pollinating insects (Harrison and Davies 2002; Maclvdr et a
2014; Larson et al. 2014). They nadgo provide nesting resoces for bees (Cane et al. 2006),
although research has shownahurbanisation may have overall negative effects on the abundance
and diversity of bees (Fetridge et al. 2008; Hernandez. 2009; Winfree et al. 2011). Contrasting
results have also been demonstrated which show less negative efBaitbock et al. 206)and
overwhelmingly higher abundance in urban areas compared to proximal urban fringe rural habitats
and Nature ReserveSifohi et al. 2016

Studies or{UK)urban habitats are alswidely conflicting in their results, fromarbanand suburban
areas oftities having fewer individual bees and hoverfhesl lower diversity than similar rural
habitats(A.J. Bates et al. 2011) sa@nificantly higher numbers of solitary bees found in an urban
centre to closely adjacent farmland and Wildlife Trust manageiifd Reserves (Sirohi et al. 2015).

More importantly¢ andwith respect to the currenteport ¢ the previoug(referenced, fieldstudies

NEfASR G2 | 3INBIFIGSNI SEGSYd 2y &Ll aaA@S &l YL Ay 3é
more traditional suvey methodgvisual observation, hand netting and samplirthe latter being

the sole methods used by the previous MSc study and the current sRalysive samplingjves

more comprehensive results with a higher number and abundance of species beingeg¢as it

includes many species that are overlooked in the fialtd usually covers a greater number of taxa

identified to genera and/or specieg)but will not sewe to illustrate which urban areas are
GRK2GaLRda¢e Ay G0 NF Ovticy &hibit orddng heRaividur/ dffiniiywhyem Ay & SO
is central to the current study

Previous MSc study

¢KS LINBOA2dza aLRtEAYFGI2NE &aiddzRe OltheMierscionafdzi 2y
bees and hoverflies with plants in different aseand was detailed in its examination of flower visits

(to different plant species / different flower colours). The findings of the study have relevance to the

present study which has also made reference to plant species visjtdwugh identification 6

taxapresent was not undertaken to the same extent (being restrietethe speciespecificlevelto

bumblebees). Howevesome ofthe most numerousbservedd I NP dzLJA ¢ 6 &4LISOASE 2F 0o
Syrphidae; hoverflies identified to the family levelt least) are common to both studiesnd

therefore the studies have consideraldeerlap for comparison.



SECTION II: METHODOLOGY

Methodology of previous study

The MSc study of 2016udied the south Main Campus area and split this inse@ions (1 of these

sub-divided into 2)with 6 key spaceg the key spaces were studied for variable amounts of time

(ranging from 7 minutesto 1 ho)® ¢ KS 1 S@& aL)J 0S&a AyOfdzRSR n daljdzr R2
enclosed by the buildings they are in) amw green roofs (the gren roofs located on buildings):

R

A transect routgover leaf)wasset out which adhered to (A) the distribution of flowering plants on
campus and (B) to the hard line of buildings where they occurred. Visual observation waatraade
range of 2 metres to the side and 4 metres in front, at an intehsigeed of 50 metres per minute
(shown overleaf):
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Methodology of present study

The present study covered the same Main Campus agaarglly and also adopted the transect

route method for survey of the general ardaordered by Booth Street West / East (to the north)
Dilworth Street / Grafton Street (to the south and east), Upper Brook Street (east) and Lloyd Street
North (to the west)

However, the route was much simplified as (A) many sections of the MSc transect route were along
the edges / sides of buildings containing no plants or amenity:floavering plants (usually

ornamental shrubsand (B) many sections of the MSc routere no longer accessible to travel
between /over / through

It was also thought that the complexity of the previous route would make repeat monitoring /
comparable projects and comparison of data more challenging.

It also includes several areas not coveat@ll ¢ or at least inas much in detait during the MSC

study.
Current study transect
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The areawas notsplitupin6)T 2y S&8 | yR (KS y dayset8ialosyThe thahsSad
route and of which one of these was given priorityeath transect was increased from 6 10. All
points had their grid reference recorded by GPS (checked by GIS mapihiage are included in
the data appendixXcorresponding to records)

1 = Brunswick Park 1 (northvest)

2 = Brunswick Park 2

3 = Bruswick Park 3

4=Brunswick Parkédn E p YAydzi$
5 = Ackers Street / Portsmouth Street

6 =Samuel Alexander Building / Lime Grove

7 = Learning Commons Green Space

8 = University Greefpedestrianised area north of Humanities, Bridgeford Street)

9 =UniversityGreen(pedestrianised area north of Humanities, Bridgeford Street)

10 = Car park area between Prospects House and Royce In&tivatdield annual area)
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All the pointsabove(bar 5) were chosen following an initial survey / assessmenteotémpus area

aLl OS

and focused on relatively informal planted (formal) areas, areas seeded with wildflowers (generally

G O2 Ny T A STt i mbry fgromily piassted areasshown on the next pagdocation below
picture.
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Brunswick Park (north / west aa®

>

Brunswick Park (Oxford Road end)
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Ackers Street (leading to Portsmouth Street)

Learning Commons Green Space
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Car Rrk area between Prospects House and Royce Institute (the cornfield ammp@dpies, Corn
Marigold etc. have diedown and have been replaced / overgrown by perennial vegetation).
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The distinction between informal and formal plantinfpr the purposes bthis reportc is for formal
areas to be longer established and having some presence or dominance-tidwening
G2NYIFYSYy Gl t ¢ 2 Nwkilst inforbedpladrdtlateds aré ioxebazently established
and dominated by more flower rich speciesdstly perennial herbs and smaller shrubs) rather than
larger shrubs.

Point 5 differed in being a relatively short section of wall, some of older brick work with some gaps
in the mortar, which were observed to support nesting aculeate bees and waspsdséndhe data
appendix and results).

On each transect a different point was chosen and anémute survey of that data point was
undertaken.

In addition, 5 quads were visited. Though these did not constitute part of the transect (iaute
contrast tothe ten minute stog)they were treated in the same way as one of the ten minute stops
(as described under survey technique)

Survey technique

Standard field survey techniques wermployed for the transectswith the aim to carry out surveys

in predomirantly dry, sunny weather, with light winds.

In line with standarsedsurvey techniques for pollinating insects (including bees, butterflies and
hoverflies) surveys were only carried out when tergture exceeded a minimum of tegrees
Celsiudor the mgority of the survey period

A slow walking speed (= to 50 meters per minute) was utilised, in line with the previous MSc survey.
The length of time the transect took varied between ¢ 5.5 hours, with the route being longer at

the start (due to unfamiarity with the route) but also longer on the days with the better (warmer,
drier, less windy) days when insects were more evident and more time was required to observe and
count them.

Where possible, insects were observed in terms of behavidlying generally or visiting general /
specific flowers; and identified (where possible) visually. As emphasis (on species identification)
was given tahe important pollinating family olymenopterabees, wasps, ants, sawflies) these

were occasionally caughythand net and examined in the field (some species can be identified with
experience, in the field) and where field identification was doubtful or not possible, specimens were
collected in ethanol for later identificatiospecimens will be passed onDonitri Loganov,

Entomology Dept., Manchester Museum, for storage inklyenenopterd Dipteracollection.

Most Syrphidaehoverflies were identified to family level, though a number of species were familiar
to the author at genera or species level and wdrerefore recordednore specifically

1 species of (notable) hoverfly was collected for confirmation. All other flies (f&ipterac all
subfamilies excludin§yrphidag were recorded to family level only.

During the ten minute stops, visual obseraatitook place at fixed grid reference poirgplanted

areas were observed from stationarydelow moving positions. Agamost observation was visual,
although hand netting / field examination and specimen collection did feature (time was allowed for
this asgeneralvisual observation is not possible during field examination / sampling).
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Limitations to survey / data collection

Onlyactive field survey, visual observation with targeted netting and more limited general

sweeping with a fine netwas utilsed to capture insects and generatethe datah 0 KSNJ G LI a4 A B¢
O2ftft SOGAY3IE (SOKYyAljdzSa &adzOK Fa YFflFIAAS o0l Y2RATA
(small yellow / white / blue dishes or pans filled with water and detergent) can help to capture

range of species (especiallyptera/ Syrphidaébut also soméHymenoptera not otherwise

encountered dumg more active field searchinthé traps are left to run for several days to weeks at

a time and can generate v. large amounts of biological neltespecimens)Unfortunately, the

transect area was very public and very well used, so setting up of a large and very conspicuous

malaise trap was simply not an option. It was also not possible to locate any sufficiently discrete

areas to set up pan tnas. Additionally the pan traps need tbe emptied / specimengpreserved

following a few daysf collecting (asleadinsectswilb S & L2 I OKSR¢ startto 6 A NRa | Y Rk
decompose), which given the widely variable weather (to the effect that survey daysseleianm

consecutive) was not conducive to tisisidy.

Malaise traps and/or pan traps could be used in future studies to capture more biologicaVhiata

would give a far more comprehensive and accurate representation of pollinator abundance and

diversty throughout the campusared LG Yl & oS (KIFG 2yS 2F (GKS |jdz R
Michael Smith Building) could be used to mimalaise trap and/or pan trapgsif pure ethanol is

used in collecting and preservation, specimens can yield DNA forseédhould this be a study

objective).
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SECTION HRESULTS

Trarsects were carried out on Idays betweerl7/06/19 and 12/08/1% 10 days were costed and

scheduled for the project quote, but 1 day was particularly poor weather (predominantly rain and

cool forthetime ofyeagNB a dzf GAy 3 Ay 2yfé& W 0A2f23A0Ff NBO2NR
was carried out.

Visits to 5 quds¢ Main library, Michael Smith, Humanities Bridgeford St. and Stopford (2) were

made. The quad visits were undertaken on standard transect ¢lagsa standalone survey of these

spaces (i.e. not incorporated into the transect roqteompleted after theransect).

A total of 1037iological records were mada total over the survey period:

Family Count
Bees (including Bumblebees, Honey-bee, 699
solitary bees)

Hoverflies (excluding all other Diptera) 113
Diptera (excluding hoverflies) 161
Wasps (including social wasps, parasitic 44
wasps, solitary wasps)

Lepidoptera (butterflies and moths) 19
Sawflies 1

From the above records 12 records are for the quad spaces visited (all from the Michael Smith
Building or Stopford quad 2).

For the most numeraosi family¢ beesc a further breakdown is useful to provide more direct
comparison with the previous MSc study (in which bumblebees were identified to species:

Species Count
Honey-bee (Apis mellifera) 310
Buff-tailed Bumblebee (Bombus terrestris) 175
fCol | et i @ollebdaeespsd - sblitary 60
species

Common Carder-bee (Bombus pascuorum) | 36
Tree Bumblebee (Bombus hypnorum) 31
Red-tailed Bumblebee (Bombus lapidarius) 29
White-tailed Bumblebee (Bombus lucorum 16
agg / sensu lato)

Early Bumblebee (Bombus pratorum) 15
Small Garden Bumblebee (Bombus 11
hortorum)

ALeaf -baeganckmason-beeso 7
(Megachilidae sps) 1 solitary species

i Swe at Lasieglssum( Halictidae) 5
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Vestal Cuckoo-bee (Bombus vestalis) 3

Unidentified bee (Bombus sp.) 1

All details of the records on the tables (previous pagg&lentification (for bees, wasps and

butterflies to specieg for others to family, sulfamily or genus), caste of insect (worker, male or

femaleg relevant to bumblebees and Honéy S S Q & ,(nieaaritiIgrit eference are providedn

GKS awSO2NR&é | LIWSYRAE SEOSt aKSSiao

¢KS aLINBIFIR 2F NBO2NR&a | ONPaa OYILEAS A&A KK {f @& S NI 2
density of records shown in purple. Subsequent change in colewiil increasinghumber of

records- from greenyellow-orangered, with red showing the highest number of recortiéaps are

presented in greater focus, by sequence.

General area
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