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Outline

* Bee landscape ecology

* How we map bees in Maine’s landscape

* BeeMapper

* Field surveys for bees

 Where are the bees in Maine’s landscape?



Bee landscape ecology
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What do bees need in their [andscape?




Bee flight limit

Colletes inaequalis
Max flight limit: 1096 yd

—

Osmia inspergens
Max flight limit: 495 yd

T

Lasioglossum leucomomum
Max flight limit: 31 yd

-

Photos © Laurence Packer 2014 via Discover Life



What makes good bee habitat?

e Lots of sun
e Some shade

e Some water

* Woody flowering shrubs

e Well-drained soils

Photos via Maine Natural Areas Program



Some types of
land are better
than others!
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Photos via Wikimedia Commons



How do we map where bees are?

Land Cover
Deciduous Edge
@ D=veloped
@ Coniferous Forest
B Deciduous Forest
@ Emergent Wetland
B \etlands / Water

@ Agriculture
B clusberries

Start with land cover type...



..find suitability values...

Table 3. Average (+ standard deviation) scaled landcover suitability values assigned through expert opinion.

‘ Ground Cavity e Early Summer  Late Summer
Landcover . . Spring forage , .

nesting nesting forage forage
Deciduous/mixed forest, edge 0.9(0.17) 1.0(0.19) 0.9(0.24) 0.9(0.24) 1.0(0.22)
Developed/other 0.9(0.25) 0.6(0.30) 1.0(0.27) 0.9(0.26) 1.0(0.22)
Coniferous forest 0.5(0.23) 0.6(0.28) 0.1(0.24) 0.1(0.21) 0.1(0.29)
Deciduous forest/mixed forest 0.6(0.21) 0.9(0.22) 0.7(0.21) 0.5(0.29) 0.4(0.18)
Emergent wetlands/scrub-shrub 0.2(0.14) 0.4(0.24) 0.7(0.22 0.6(0.25) 0.6(0.20)
Wetlands/water 0.1(0) 0.1(0.05) 0.3(0.20) 0.2(0.16) 0.5(0.18)
Agriculture/field 0.7(0.29) 0.2(0.18) 0.9(0.31) 0.7(0.27) 0.9(0.33
Blueberries 1.0(0.25) 0.4(0.26) 0.4(0.29) 1.0(0.28) 0.5(0.26)

Chapin 2014
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...include wild bee characteristics...



And make a map!
predlcted wild bee abundance
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BeeMapper

* Aim: to display wild bee habitat around wild
blueberry fields

* Features:
* Maps
 Land cover

e Predicted wild bee abundance
* Navigational aids

e User’s guide
* Links for further reading



Why BeeMapper?

* Increasing reliance on honey
bees may be unsustainable

* Need to understand
contribution from wild bees

e Get information to growers!
e umaine.edu/blueberries

Photos: Wyman'’s of Maine,
University of Maine
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What can we do with bee maps?

e Strategically place
honey bee hives




What can we do with bee maps?

e Strategically place
honey bee hives

* Determine existing
lands for conservation



What can we do with bee maps?

e Strategically place
honey bee hives

* Determine existing
lands for conservation

* Find potential sites for
pollinator plantings



What can we do with bee maps?

e Strategically place
honey bee hives

* Determine existing
lands for conservation

* Find potential sites for
pollinator plantings

* Targeted to growers,
but can be used by
everyone



Groff et al. 2016
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Improving and expanding INVEST

/q
A
* Incorporate the Midcoast /; mias
wild blueberry landscape e
* Create robust parameters for f !

more accurate predictions REBRSRELAS




Field-collected ecological data

* Four sampling areas:
* Midcoast (Waldo and Knox

Counties)

* Washington County

* Hancock County

* Orono/0Old Town
(Penobscot County)

* Early, mid, and late
summer 2015

 Eight types of land

E Deciduous/mixed forest edge

- Developed
- Coniferous forest

- Deciduous/mixed forest
- Emergent wetlands/scrub-shrub

- Wetlands/water

E Agriculture/field : -

- Blueberries i
Photo: Holland Haverkamp,
University of Maine
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1) Agriculture/grassland




2) Blueberry field
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4) Deciduous/mixed forest
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5) Deciduous/mixed forest edge




6) Urban/developed
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8) Wetlands/water
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Prel

Agapostemon
Andrena
Anthidium
Augochlora
Augochlorella
Augochloropsis
Bombus
Calliopsis
Cerating
Colletes
Dialictus
Halictus
Hoplitis
Hylasus
Lasioglossum
Megachile
Mellisodes
Momada
Osmia
Peponapis

Sphecodes

iminary results

* /86 specimens
* 21 genera
* 94 species
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Which bees are most common?

1%

2%

1% 1%

m Agapostemon

= Andrena
Anthidium
Augochlora

m Augochlorella

= Augochloropsis

m Bombus

m Calliopsis

m Ceratina

m Colletes

m Dialictus

m Halictus
Hoplitis
Hylaeus
Lasioglossum
Megachile

m Mellisodes
Nomada

m Osmia

m Peponapis

m Sphecodes



Where are the bees found?

200

180
160
140
120
100
80
60
a0
20
: - B
Agriculture/ Coniferous Deciduous/ Wetlands
grassland forest mixed
Blueberry Deciduous,/ forest €dge Emergent Urban/deve
field mixed Wetland loped

forest



Acknowledgments

* Sam Hanes

* Cyndy Loftin

* Frank Drummond
* Shannon Groff

* Kourtney Collum o USGS
* Judy Collins 2

e Elissa Ballman scfence for a changing world

° Jennlfer Lund N3 THE UNIVERSITY OF

e Crystal Thomes MAINE ,

e Technical support:
e Andrei Strukov
 Rob Powell

* Nate Swan Sustamable Agriculture
Research & Education




