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Introduction

Bumble bees are charismatic and easily recognizable pollinators thanks to their large size,
loud buzz, and distinctive color patterns of black and yellow, though often red, orange, or
white too. They play an incredibly important role in sustaining the health of our environment
by pollinating flowers in natural and urban areas, and by contributing to successful harvests
on farms.

To help understand and conserve our s t a tbemnible bees, the Nebraska Environmental Trust

has supported the Xerces Society and the University of Nebraska-Lincoln in creating the

Nebraska Bumble Bee Atlas. The Atlasis a statewide community science projec t, meaning

anyone can get involved, in which local people are provided an active role in pollinator

conservation. Community scientists, including you, will work alongside researchers to better
understand the status, distribution, and habitat needs of Nebras k ads bumbl e bees.

Nebraska is home to about 20 different bumble bees , and being near the middle of the

country we are lucky to have an overlap of species typically found in  the eastern and western

United States. However, many of our bumble bees are in tr ouble and face an uncertain

future. Nebraska Game and Parks Commissionhas i denti fied four of the s
as Species of Greatest Conservation Need: the western bumble bee (Bombus occidentalis),

southern plains bumble bee (Bombus fraternus), Suck | ey 8 s cuc k o Bontbusmb | e bee (
suckleyi), and variable cuckoo bumble bee ( Bombus variabilis). Unfortunately, the bumble

bee situation in Nebraska bears out across much of North America . A recent study led by the

International Union on Conservation of Nat u r eBlirable Bee Specialist Groupfi supported by

studies led by Dr. Sydney Cameromi and a status review by the late Dr. Robbin Thorp and the

Xerces Society, demonstrate that one quarter of North America's nearly fifty species of

bumble bees are undergoing dramatic populat ion declines.

The causes of these declines are not fully understood, but the following are likely at fault :

habitat loss, degradation or fragmentation , pesticide use, climate change, low genetic

diversity, and the introduction and distribution  of pathogens through commercial pollinators.

Regardless of the ultimate cause of bumble bee declines, protecting and managing existing

habitat or creating new habitat are some of the most immediate and productive steps that

can be taken to conserve these important pollinators. That ds where the Atl as co

In working together to collect data on bumble bees and the surrounding habitat, we will be

able to identify areas in Nebraska that are supporting bumble bees and those in need of
restoration or manag ement. Additionally, we will be able to compare current bumble bee

di stributions to Nebraskad6s rich historical dat ab
to 1880! The current and historical data sets will also allow us to assess the effects of land use
change on bumble bee populations. Nebraska is a prime location to study this question asi t
has a diversity of ecosystems, such asthe sandhills, tallgrass , mixed grass and shortgrass
prairies, wetlands , and woodlands, many of which have undergone drastic land use change
over the past 150 years. Understanding how species distributions have changed over time, in
conjunction with habitat change, will help form accurate predictions as to what we should
expect in the future, and aid in the design of effect ive conservation measures.

4| Page



However, because Nebraska is large and diverse, collecting this data will require widespread
participation and collaborat ion by landowners, agencies, scientists and you. We are grateful
for the enthusi asm the Atlas generated in 2019 and 2020and we are hoping to expand the
network even further.

With your help, we can quickly cover the entire state, collect scientific  -quality data, and
contribute to bumble bee conservation. Our effort will  help conservation biologists,
restorati on practitioners , and policy makers do a better job protecting, restoring, and
managing effective habitat that support healthy bumble bee populations.

Training is offered to provide you with the necessary resources, skills and confidence to
conduct your own bumble bee surveys as a community scientist.

We invite you to join the project ; participation is easy:
1. Attend a training e vent
1 Live webinar ( )
1 On your own time using the
(www.nebraskabumblebeeatlas.org/train -online)
2. Adopt a grid cell, preferably in central or western Nebraska
9 Alone or with a small group of people
3. Conduct 2 formal surveys within your grid cell be tween June-Sept
1 One formal survey includes a bumble bee survey and a habitat survey, each
following standardized protocol we have laid out. The minimum requirement is
2 formal surveys, but more surveys are welcomed!
4. Submit your data online using Bumble Bee Watch

What you will need to participate:
1. A curiosity for insects and flowers
2. Transportation to your grid cell ( or choose an area in which you live or work )
3. A camera (preferred) or smartphone to take high quality pictures
4. Access to a computer or smart phone where you can upload photos to
and track your progress

What is helpful to participate:
1. Aninsect net and vials (glass jars from home work well)
2. Basic knowledge of wildflower identificat ion and where to find them!

3. Local plant identification field guides
4. Bumble bee field guides ( )

For a list of wo rkshop events, online training material, purchasing links and more, visit:

l(_-_'_!] @nebumblebees @nebumblebees n groups/NEBumbleBeeAtlas
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Bumble Bee Biology

Bumble bees are social insects that live in colonies like honey bees, although the colonies are

much smaller (508%00 members, compared with over 10,000) and their life cycle is different.
Honey bee colonies are perennial, with the colony surviving the winter by consuming stored
honey reserves and the queen living several years. In contrast, bumble bee colonies are
annual, wit h only the newly produced queens living through the winter.

Summer Fall Winter

lllustration: Alice Lukas

The queens emerge from hibernation in the early spring and immediately start foraging for

pollen and nectar and begin the search for a nest site. Nests are often located underground in
abandoned rodent nests, or above the ground in tufts of grass, old bird nests, or cavities in dead
trees or under rock piles. After the queen finds a nest site, she constructs waxen pots and
begins the process of provisioning these with pollen mixed with nectar on which she lays her
eggs. Once hatched, the larvae develop into adults in 4 & weeks, during which time the queen is
busy gathering pollen and incubating the developing larvae.

The newly emerged adul woskerbeetogatber pollee a ednécamThd s
queen now stays in the nest, where her sole responsibility is to lay eggs and rear offspring. At
some point, depending on the species and habitat conditions, the colony switches from

producing workers to rearing reproductive members of the ¢ olony, the new queens and the
males. As soon as males reach adulthood, they leave the colony in search of a mate, and usually
do not return. New queens remain with the nest until the season is over.

Mating occurs when the new queens emerge from the nest, after which the males die off. While
the new queen forages to build up energy reserves in preparation for winter, the rest of the
colony also dies off, including workers and the foundress queen. At that time, the new queens
leave the nest in search of an o verwintering site.

When the new queen finds her overwintering site, she will dig down a few centimeters, form an
oval cavity, and settle in until the following spring. Bumble bees have been observed burrowing
in northern -sloped areas under trees and leaf litter, as well as in areas of bare earth or rotten
wood.
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Foraging

In general, bumble bees forage on a diverse group of plants, though individual species
preferences in plants vary due to differences in tongue length. Some bumble bees have long
tongues and preferentially forage on plants with longer corolla tubes, such as penstemon,
where the nectar is located deep in the flower. Species with short tongues forage on flowers
with an open structure, such as sunflower and coneflower, because the bumble bee s are able
to obtain nectar and pollen more easily.

Additionally, short -t ongued bumbl e bees wiolblbieamwdade oimn fd mnevetr

long corolla tube. Sitting on the outside of the flower, the bee will bite holes at the base of

the corolla tu be and drink nectar by inserting her tongue. This practice is called nectar -
robbing because the bee does not touch the reproductive parts of the plant (male anthers or
female stigma) when accessing the nectar, thus taking the reward without contributingto  the
plantds pollination needs.

Flight Distance

Studies of flight distance show that different species of bumble bees vary in how far they
forage from the nest, with estimates ranging from 275 m (900 ft) to 750 m (2,460 ft  finearly
1/2 mi.), considerably f urther than most other native bees. Body size and colony size are
good predictors of flight distance of different species. There is also recent evidence that
bumble bee foraging distances decrease with nearby high -quality foraging habitat. This agrees
with optimal foraging theory, which suggests that bumble bees should seek to reduce their
flight distances; longer flights require more energy expenditure, and thus increased time
foraging for nectar, meaning fewer resources for offspring.

Temperature Regula tion

Compared to many wild bees, bumble bees are large in size and covered in dense fur. They
also are able to thermoregulate, meaning they can control their body temperature by
generating or releasing heat. This ability to thermoregulate is uncommon among insects and
allows bumble bees to fly at colder temperatures than most other bees. As such, bumble bees
are able to thrive in northern temperate climates and high -elevation areas.

Species Diversity
Approximately 265 species of ,
bumble bees exist in the L
world, and they are most @
diverse in temperate regions. g
In North America, species
diversity is highest in the
western mountainous and
coastal regions, with about 24
species.

Nearly 20 species can be found Bumble Bee
in Nebraska. Located in middle | Species Richness

of the country to o, our state o
displays unique diversity due s ‘

21-22 |
western US and eastern US £ nodata J
species.

TR |

11-15
to the presence of both B

Illustration: An Identification Guide to Bumble Bees of North America ,
Williams et al. 2014
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Project Design

To design the Atlas, we first divided Nebraskainto 78 grid cells, the majority of which are 50

km by 50 km (31 mi by 31 mi). Next, we prioritized sampling locations throughout the state

based upon Nebraskads hi st babiiats. THese privritygirdicelle dat a an
are known as High Interest Areas and are displayed in dark green on the map below.

Standardized protocol were putin place to keep sampling efforts and data collection

consistent, and then we began engaging the community. The Atlas will provide community

scientists with an active role in pollinator conservation by engaging them to survey Nebraska

for bumble bees between 2019-2021, and hopefully beyond .

As community scientists sign up t o.0pdoptingiagridpat e, e
cell means you will complete the minimum patrticipation requirement for the Atlas by running

two bumble bee surveys peryear.Sur veys may be carried out during
bee season, June September. Community scientists are encouraged to adopt High Interest

Grid Cells, as these are the first priority. A maximum of 10 people may adopt the same grid

cell. Further details may be found in below.

New Volunteers: We encourage you to adopt a blue grid cel
objective.

Returning Volunteers: You do not need to re -adopt your grid cell. If your grid cell is now
gray, we encourage you to survey in a blue cell instead.

Visit NebraskaBumbleBeeAtlas.org for a map of current grid adoption .

18 L

82 | NE_83 [ NE

NE_89

| Sioux City

E_68 | NE_69 [ NE_70 | NE_71 | NE_72 | NE_73 | NE_74

NE_76 |
NE_77 [NE 7

torfoif

Netr

53 [ NE_54 | NE_55 | NE_56 | NE_57 | NE_58 [ NE_59 | NE_60 | NE_61 | NE_62 | NE_63 | NE_64

NE_41 | NE_42 | NE_43 NE_46 | NE_47 | NE_48 | NE_49 | NE_50

heyenne

NE_32 | NE33nji NEn34 | NE_35 | NE_36

Lincoln
Kearmney
I High Priority gf-< Hastingt

Greel . NE_15 | NE_16 | NE_17 | NE_18 | NE_19 | NE_20 | NE_21 | NE_22
1 [ Priority = = = = = = = =
lont 1 1
- [] Objective Met - N NE 6 NE_8
er — H Esri, HERE, Garmin, NGA, USGS, NPS (5

The Atlas divides Nebraska into 78 near-equal grid cells, which are adopted and surveyed by project volunteers. Dark blue
cells are areas of highest priority for the 2021 season, which represent biodiverse habitats that are relatively under  -surveyed
compared to the previous two seasons, or areas rich with h istoric bumble bee observations. Our goal for 2021 is to survey the
dark blue or light blue grids highlighted in the map above.

If you cannot adopt a grid cell but still want to participate, we encourage you to download
the Bumble Bee Watch app ( or or ) and submit your observations.
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Tracking Your Efforts

Community scientists are the backbone of the Nebraska Bumble Bee Atlas, so thank you for
participating! We are thrilled to have you on board, and wou Id not be able to carry out this
important conservation work without your help . We are working hard behind the scenes to
make this project successful by providing you with the necessary resources, but we also want
to know all about your efforts: What does it really take to gather this information? What
amazing experiences do you encounter traveling throughout the state capturing and
identifying bumble bees?

To do this, we ask that you track your survey efforts and share them with us when you submit
your data . I t s pr e tustysk ori amestingte of the time it took to conduct a
survey (including travel), and how many miles you traveled to get there.  More detail on this is
explained under Step 5: Submit Your Data.

You are going to come across some amazing sights and experiences as youravel throughout
Nebraskaconducting bumble bee surveys and we would love to hear your stories and see your
photos!

Join the other Atlas volunteers in our that is set up for people to
interact, share photos or experiences, and ask questions.

Follow us on Instagram to stay up to date with the project and
use to share your photos with us!

Atlas Survey Blitz

A survey blitz will take place d uring the la st Saturday of each survey month. These are
planned dates to target our efforts and see how much progress we can make together. Blitz
events are a joint effort between all Atla s projects, so there will be bumble bee watchers
surveying in Missouri, Minnesota, California, Oregon, Idaho and Washington! A fantastic
shapshot of bumble bees will be gathered as a result of participants surveying simultaneously
in 7 states. We encourage you to participate in one (or all') of the blitz events, if possible.

2021 Atlas Blitz Dates:
Saturday June 26, 2021
Saturday July 24, 2021
Saturday August 28, 2021
Saturday September 25, 2021
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How to Participate
Step 1: Reqister

The first thing you will need to participate is a Bumble Bee Watch account.  You can easily set
up an account online in about 5 minutes .

1. If you do not have a Bumble Bee Watch account, please , and be
sure to select Nebraska Bumble Bee Atlas as your project. This will help us keep track
of user participation and data for the project

2. If you already have a Bumble Bee @ https://www.bumblebeewatch.org/app/#/user/signup
Watch account, all you need to do
is register your account with the 2ip Coder
Nebraska Bumble Bee Atlas
project . To do this simple step,
start by logging in a
( )s
click on your user name at the top v
r|ght of the page, and this will *Yes, | have read and agree to the terms and conditions.
bring you to your profile. In the
Ieft corner above yOUf ph0t01 C”Ck ¥ Yes, I'd like to recieve the Bumble Bee Watch enewsletter!
0 e d i Scroll.towards the bottom Projoct?
to the IaSt drop -down bOX |abe|ed If you're registering to participate in a specific project, please select it.
as 6 Pr o J ect P@ebrashad Nebraska Bumble Bee Atlas v
Bumble Bee Atlas, and then click Sian Up
sawe. You are all set!

Step 2: Adopt a Grid Cell

After you have established a Bumble Bee Watch account, use the same email address to
dOadopt a ddoptidg agri tell (subvey area) means that you have agreed to be an
integral part of this project, and plan to survey your grid cell for bumble bees using our
standardized protocols. At a minimum, you will need to complete  two surveys during peak
bumble bee season, June-September, to observe bumble bees and the surrounding habitat. To
meet this minimum requirement, you may visit two different location s within your grid cell on
the same day, or revisit the same location on two different days.

When choosing a grid cell to adopt, consider the travel involved, and keep local and federal
community health gui delines in mind. While our goal is to spread out and survey the entire
state, your health and safety is of top priority.

New Volunteers: We encourage you to adopt a blue grid cell to help meet the
projectds objective.
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Returning Volunteers: You do not need to re -adopt your grid cell. If your grid cell is
now gray, we encourage you to survey in a blue cell instead.

To adopt a grid cell, visit the Atlas website to use the interactive project map. This allows
you to see which grid cells are still available for adoption. Find the map and adoption
instructions at:

If you cannot adopt a grid cell but still want to participate, we encourage you to download
the Bumble Bee Watch app ( or or ) and submit your observations.

Step 3: Get Familiar With Project Protocols

The best way to become acquainted with proj ect protocols is by attending a workshop or

using our . For 2021, these workshops will all be virtual; we may be offering

in-person field days later in the season, stay tuned for announcements. Even though the

training workshops are remote, all of our materials are designed to provide you with the

knowl edge, skills and confidence to conduct your
bumble bee biology, behavior, ecology, threats, conservation, and then dive into the

identificaton of Mi ssouri ds bumbl e bee species and how
data.

Much of the information given in a workshop is included in this document, but attending an
event in person will allow you to connect with other  Atlas community scientists , ask questions
of project coordinators, practice survey techniques , and receive materials t o further your
success in the project.

If you are unable to attend a workshop, visit our to view a series of
video modules that will allow you to prepare remotely for the field season at your own pace.

In addition to workshops, we may also host Field Daysif conditions become safe . Field Days
are short events open to all that give you the chance to practice skills alongside one of our
experts. This time may be used to run bumble bee surveys, photograph or ident ify bees, or
practice any other skill requested by an attendee.

For 2021 Workshops and Field Day dates, please visit:

Step 4: Conduct a Survey

Plan your visit

Take some time to investigate your adopted grid cell . The grid cells are large with varied
habitat, terrain and land ownership , having a plan will increase your efficiency when traveling
and surveying. You can survey anywhere in the grid cell as long as the area is public or you
have permission. We suggest youstart with the project map, or Google Maps (or similar) with
aerial photography to flag potential sites and plan travel routes.  Getting familiar with your
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sites using maps will also help you when it comes time to submit your data; accurate locations
are important . Many areasin the state are rural, with limited travel routes and cellular
service. When surveying, please follow all rules , regulations and posted signs; respect private
property and take all necessary safety precautions.

It is possible that when you arrive at a pre -selected site, you will find that conditions may not
be optimal for a survey. For example, the wind may be too strong, rain may have started, or
the open field has been de veloped. We encourage folks to be flexible, and opportunistic , but
to stay within their assigned grid cell . As such, bring resources with you to navigate, including
printed maps, as cell service is not stable in many parts of Nebraska

When selecting a specific survey area, these tools may be of use:

*Note: We do not guarantee the veracity of any of these resources, we simply provide them as tools
to help plan your trip. To our knowledge, these are some of the best and most reliable mapping
resources available, though alternatives certainly exist.

1 (you will be able to find the grid number of y our
adopted cell to help you plan a trip) .

1 Nebraska Public Access Atlas:

1 Avenza Maps app(download Motor Vehicle Use Mapdo MV U MG ) :

1 NebraskaTrail System:
1 USGSTopo Maps available from many outdoor retailers and as downloads .

Considerations:

1 Ideally, you will survey in an open area with lots of flowers

1 Consult with local knowledge about ro ad surfaces and do not always rely on GPS or
Google/Apple Maps for travel planning. Many roads in rural areas of the state are
gravel and may be inaccessible during inclement weather. Additionally, these roads
may have limited shoulder space for parking, t urning around, and require walking to
reach your destined grid cell.

Where to Survey:

=

Public land or public right -of-ways (roadsides)
1 Your own acreage
T Friend or relativebs acreage to which you have
9 US Forest Service landsd download Avenza Maps app to access the Motor Vehicle Use
Map (MVUM) to stay on legal roads, you are free to walk anywhere. 4WD is needed for
most USFS roads.

0 Includes: Halsey National Forest; McKelvie (Samuel R.) National Forest;
Nebraska National Forest; Oglala National Grasslands; Pine Ridge National
Recreation Area.

1 Nebraska Game and Parks Commission land$§requires a permit. Please reach out to
if you wish to conduct surveys on NGPC land
0 Includes: State Parks; State Recreation Areas; State Historical Parks; Wildlife
Management Areas.
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Where to NOT Survey:
*You may not capture bumble bees in the following locations without a permit, please only
take photographs to submit as incidental o bservations if you visit one of these areas.

1 National Monuments d Agate Fossil Beds; Scottsbluff National Monument

1 National Wildlife Refuges &Boyer-Chute NWR Crescent Lake NWR Fort Niobrara
NWR North Platte NWR; Valentine NWR

1 Waterfowl Production Areas (WPAS)

What to Bring:

1 Paper Maps 9 Field guides (plant and bumble bee)
1 Camera (ideally with macro 1 Timer
capacity) and/or smart phone 1 GPS Unit or similar Smartphone App
9 Extra batteries and/or charger M1 Hat
1 Insect net 1 Drinking water
9 Data sheets and pencil/pen i Sunscreen
T Small cooler with crushed ice 1 Field notebook
9 Vials or insect viewing jar 1 Handlens

Conduct Your Survey

The minimum participation requirement is for each community to complete two formal

surveys anytime between June and September. A complete f ormal survey is made of two
components, which include (1) a bumble bee survey and (2) a habitat assessment. There are
two types of bumble bee surveys you may conduct within your grid cell to fulfill the minimum
participation requirement: point surveys and roadside surveys.

Point Surveys: Select an area that is 1 hectare in size, conduct one 45 person-minute
bumble bee survey and one habitat assessment

Roadside Surveys: Drive or bike along a 10-mile stretch of road, stop at five points
along that stretch at least %2 mile apart. Conduct one 15 person-minute bumble bee
survey and one habitat assessment at each stop. You will have conducted 5 total
surveysat the end which will be submitted separately to Bumble Bee Watch .

You may complete the minimum requireme nt by conducting two point or two roadside
surveys, or a combination of the two. These surveys may be completed on the same day in
different areas or in the same area on different days. There is no maximum number of
surveys, welcome community scientists to complete as many formal surveys as they wish.

See for further details.

13| Page



Step 5. Submit Your Data

All data will be submitted to the community science website :

1.

2.

akrw

6.

Keep track of the time you spend on this part, you will enter this as volunteer hours

into Bumble Bee Watch.

Curate your photos. Decide which photos you are going to upload for each bee entered
on your data sheet. Make sure they are clear and the lighting is good. You can submit
up to 5 photos per bee, so choose the clearest, best lit photos if you took more than
that. If you are unsure of the plant you caught the bee on and have a photo of that
plant, upload that plant as one of your 5 photos.

Login to !

ChooseRecord a Sighting i > Bumble Bee Sighting (from the gray options bar)

Under Project select Nebraska Bumble Bee Atlas. This must be selected in order to
enter your habitat data.

@ step 1: O step 2:

location record(s)

Bumble Bee Sighting

Project*

1]
m

Enter your location information.

a. Above the map, search for the city nearest your survey area and then navigate
directly on the map to find the precise area. Once you click on your survey
area on the map, the latitude and longitude fields will automatically populate.

b. Give your survey area a Site Name of your choosing.

c. Enter the accuracy; meaning how close to your actual survey location is the

selected map point?

Location Select a Previous Location
To p your sighting location 0 h f s Your Locations

-OR-

Site name:*

Map Satellite Ty -
ter a site name and this location information will be s
a

Latitude:*

Longitude:*

Province /State:*

How accurate is this location (in meters):*

United States 1 Date of Sighting:*
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7. Use your data sheet to enter details about the survey you conducted including the
survey type, collection method, number of observers, time, weather, and weather
notes.

Survey Type® Approximately how many hectares was your survey area?

Collection Method*

Number of Surveyors® Survey Start Time* Survey End Time* Survey Minutes*

® e @

Temperature* Cloud Cover* Wind Speed* Weather Notes

8. Use your habitat data sheet to select the dominant habitat type of your survey area,
and the top three habitat types that surrounded your survey area. If a single habitat
type surrounded your survey area, you only need to complete the first dropdown menu
for surrounding area. Then select the percentage of flowering resources in your survey
area, and check the boxes of any habitat features that w ere in or near your survey
area.

9. Use the drop down menu to select Yes No, or Suspectfor each of the eight practices .
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