The Meaning of
Counting Bees

Gott Im Himmel! Es gibt nicht
genugend Zelt!




Why Bees?

They are so very cool.




OK, really now

They are pretty?




Tap, Tap, Tap

No bees, no world — OK, maybe a slight
exaggeration

Keystone species — Pollinator web

Species rich

Tied to plant and habitat communities
Almost no current information on status
Little information about occurrence!
Concerns about status and declines




The Meaning of Inventory
The Meaning of Monitoring

Inventory: A one time assessment of
what’s out there

Monitoring: A commitment to identifying
change in what’s out there




Things that Bees do that affect an
Inventory and Monitoring Program

Come out at different times of year
Prone to rarity
Habitat specialists
Plant specialists
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One technique does not fit all.




Most Important

Clearly Define the Goals and
ODbjectives

Define How the Information Wil
be used




Inventory — Helping Define the Goal

S it about discovery or documentation?

How complete a list do you want?

DO you want to concentrate on rare species?
DO you want relative abundance information?

DO you want maps of occurrence and
abundance?

Do you want information on males and females?




Inventory — How will you use this
iInformation?

How will you react to this information?
Management
Education
Background

Is there a regional or national survey?
Is there a global warming component?




Inventory — Practical Matters

Who Is going to review the specimen
identifications?

Where will a voucher set of specimens be
deposited?

Have you a defined database and report
format?




Inventory — What do you Want from
Your Bee Expert?

How much annotation about the species do
you want?

Do you want management
recommendations?

Do you want rare or vulnerable populations
and habitats identified?




A Little Break: How to Catch a Bee

NISTES
Bowl Traps
Trap Nests

Visual ID

Digital Pictures
Which you use...depends on your goals




Inventory - Checklist

Is finding rare species a priority? Discovery.
Define what sort of maps will be produced
How repeatable do you want the inventory?
Do you want uniform sampling?

Define the area/region to be sampled
Define any subunits where you want more information
Define the times of year
Define your stopping rules:
l.e.,80% of the estimated species
Define the structure of the database

Define the structure of the report




Inventory - Recommendations

Pick someone to do the inventory who knows the natural history of
bees well or is at least directing the people on the ground

Get someone who is good with a net and knows their plants

Start with a discovery inventory
l.e., what good is your refuge to bees

Cover all times of year

Get volunteers to help by setting out bowl traps, and trap
nests...also can help with processing specimens and databasing

Be sure a voucher collection is deposited in a museum (and
hopefully kept intact)

Keep a teaching and reference collection at the refuge, but keep
the bugs out — a.c + ziplock, ziplock, ziplock after drying




The Bottleneck

|dentification
Experts
Partial Solution: Online keys

www.discoverlife.org

Workshops
Bee Course in Arizona — Genera of N. Am.
Bee ID Patuxent and NCTC — Eastern species




Note This

| didn’t mention “protocol” once.




Monitoring Programs — Trickier to
Right

WwWW.pwrc.usgs.gov/monmanual

Effect of Trend Size and Time on Required Sample Size

Trend per year
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Monitoring — Bee Issues to Consider

Year-to-Year Variance HIGH

What Is your measure?
Traditional: Numbers caught
Better.: Number of places caught




Monitoring - Goals

What is the story you want to tell?

What species do you want to talk about?
What level of trend do you want to detect?
Over what time period?

Example: 20% change over 10 years?
How often are you willing to cry wolf?

What sort of power to detect a trend do you
want?




Aphorism

Any capture of a bee is useful
contribution...

But it may not be useful to you




Monitoring - Suggestions

Start with an inventory

Think hard about what your goal Is In
monitoring bees

Is there a tie to management?...land
management would be obvious

Think about doing things over long periods
of time (10 — 20 years) if there is no
Immediate question




New Topic - Management

How will your current management actions
affect the bees you have?

What species will likely increase and
decrease over the next 50 years?

Compare that list with the species In
greatest trouble




Species In the Greatest Trouble - So
Generalities

Relatively Little
Information....

Open country
Rare plant
Sand
Successional
Scrub




| and M Budgeting Consideration:

Things Potentially Free — Done by Volunteers and
Staff

Bowling
Processing specimens

Things that are Low Cost
Bowls and accessories to bowls
Boxes for Bees
Pins, $5.00 per 100
Publish Report




Real Money

Netting by specialist

ldentification by specialist

Interpretation of results

Contracting for the whole Enchilada
Optional:

Microscope and light

Training




Overall Strategies

Pay someone to look just for the rare and
unusual

Work with Sam to help you set up volunteers to
do a bowl study and pay someone to look
through the specimens

If 1 and 2 look interesting then use the results to
hone in on research or management questions
or a full inventory

Attract professors, college students, and
advanced amateurs to do 1-3 for you for
free.....(hint: use free coffee and a place to put
their sleeping bags as lures).




Useful Things

www.discoverlife.org (click on bumblebee)
http://www.discoverlife.orq/20/q?search=Apoidea

Sam Droege sdroege@usgs.gov
301-497-5840

Beemonitoring discussion group
Very Handy Bee Manual (google-it)




