
 
 

Getting Started with The Bees’ Needs* 
So you’ve got yourself a Bee Block. What now? 

*all this information and much, much more is described in laborious detail later in this 
workbook 

 

#1.Look on the side of your block for a sticker with info on where to 
place the block. Then go outside and find a sunny spot to put it, 
facing the indicated direction at the indicated height. Do your best—
you can tell us later if you can’t place the block in the manner indicated 
on the sticker. 
 

#2. Go to our data entry portal to make a username and register your 
block. http://beesneeds.colorado.edu/report_data/users/sign_in   
 
  

#3.  While you’re logged onto the portal, let us know that you’ve 
placed your block outside. Submit a report of “there has been no new 
activity at my block”. 
 

#4.  Give us some information about where you’ve placed your 
block and about you, by completing our Basic Information survey 
(takes <10 mins.). http://beesneeds.colorado.edu/enterData.html 
 

#5.  Read this workbook and familiarize yourself with its contents. 
 

#6.  Check out our online resources.  
We have a web forum where you can ask questions and 

interact with other Bees’ Needs volunteers (you can read what others 
have posted without signing up for anything, but you need to join the 
forum to post questions) 
https://groups.google.com/forum/#!forum/thebeesneeds 

We have a website: http://beesneeds.colorado.edu 
We have a blog: www.thebeesneeds.wordpress.com 
 

#6. Pat yourself on the back, enjoy the unfurling of Spring, and wait 
for bi-weekly reminders from us to look at your block and enter data.  
 Remember, our mottos are: 

“No data” is still good data! (So don’t forget to tell us even 
when nothing’s happening at your block.)  And…This should be fun! 
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Project Overview 
In recent years, the popular media in the United States has been 

buzzing with news of mysteriously disappearing Western honey bee 
populations (“Colony Collapse Disorder”). A less well-known, but 
potentially scarier problem is that the native bees that have been 
pollinating North American flowering plants for millions of years are 
also showing signs of decline. To that end, we need more information 
on our native bees to assess the extent and severity of population 
declines and to start understanding their causes. 

While most of our solitary native bees and wasps nest in the 
ground, some species have evolved to use holes in wood made by 
things such as by beetle larvae. Other bees and wasps use hollow or 
pithy plant stems, such as rose canes and sumac. Many of these cavity 
nesters will nest in man-made blocks as well. While nesting, they bring 
in various materials including leaves, mud, or resin. The composition of 
the material used to plug the nest is specific to the type of bee or wasp, 
and so it provides a clever way to categorize what has nested in the 
block. 

The Bees’ Needs is a Citizen Science project that focuses on 
collecting data on native, solitary, wood-nesting bees and wasps by 
recording characteristics of the nest plugs constructed by these insects 
in a standardized Bee Block. These nest plug data will help us: 
• assess the abundance and diversity of these wood-nesting bees 

and wasps 
• explore relationships of abundance and diversity to landscape 

attributes 
• increase awareness of and spark an interest in native bees and 

wasps 
 

Purpose of this Guide 
This data log and workbook is being provided to you so that you 

can take it to your block and record data. Remember, once you’ve 
placed your Bee Block outside, don’t ever bring it inside!  After you 
record data in your workbook, you can submit on line at: 
http://beesneeds.colorado.edu Look for the Enter Data menu at the 
top. 

The following pages are intended as a guide to the data we will be 
asking you to record, namely the nest plug composition, depth, and 
intactness. You will find a place to record your nest plug descriptions at 
the end of the book. 1 
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Getting Started! 
Placing Your Block:  When you get your Bee Block, we ask that you 
place it in the field as soon as possible. If you can’t, keep it wrapped up 
or indoors until you are ready to put it outside. If you leave it out 
unwrapped, bees may start nesting in it, and you will be unable to 
move it until fall. When you are ready to put it in the field, try to knock 
any remaining sawdust out of the tunnels. You can use a pencil or a 
wire, or simply turn the block so the tunnel openings face down, and 
give it a couple of good smacks.  
 We’ve designed the block placement protocol in order to maximize 
nesting and your enjoyment of the program. Bee blocks attached to 
“dead” wood, (e.g. fence, post, shed, house, or wall) had better nesting 
than blocks attached to living tree trunks. This may be because blocks 
on living trees also had more shade (and earwigs). So, choose a sunny 
place. Blocks in the shade rarely have much nesting in them. Think 
about where shade will be once your trees leaf out.  Also, do not put 
the blocks in a place where they will be watered by sprinklers once 
summer comes around. Bees like it hot and dry. 
 In order to randomize block height and orientation across the 
study while minimizing variability, we attached a sticker to your block 
with a suggested height and orientation. We realize not everyone will 
be able to place their blocks following these recommendations, but if 
you can, that would be beneficial to the study. We recommend that 
blocks be placed in a general North or South orientation. Having 
trouble understanding the proper orientation? If your block were to 
face North, a bee leaving the block should be flying to the North. And 
they’re to be located either at a low (0-1 ft.) or high (4-5 ft.) height as 
measured from the ground to the bottom of the block.  
 

Register Yourself and Your Bee Block: Place your Bee Block in your 
yard, visit our website, and go to the Enter Data tab at the top of the 
page (http://beesneeds.colorado.edu/enterData.html).You’ll want to 
go to our Data Entry portal to create a username and password for 
entering data. Then you can register your block. Let us know that 
you’ve placed your block in the field by submitting a report of “There’s 
no new activity at my block”.  
 Next, please complete our Basic Information About You and Your 
Bee Block survey.  This can also be found under the Enter Data menu 
where you just found the link to the Data Entry portal. Next, wait to 
hear from us. We’ll remind you when to enter data.

http://beesneeds.colorado.edu/enterData.html�
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This calendar shows target dates for bi-weekly nest plug data 

collection. Don’t worry if you can’t collect data on each of the target 
dates; just do the best you can. We will send you email reminders to 
check your Bee Block. If you’re planning to go out of town for a chunk 
of the summer, consider asking a friend to submit data for you. If that’s 
not possible, please send us your data as soon as you can when you 
get back. 

2015 Calendar 
 

Gray dates are target dates for recording your bi-weekly nest plug data. 
We will send you email reminders when it’s time to report your data.  

Please make sure your email does not mark us as spam.   
Also, check your “promotions” folder for our newsletters if you use 

Gmail.  
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Looking into your Bee Block 
There is a handy trick for seeing into the nesting tunnels. Line 

up (in a straight line) your eye with either a mirror (face the sun) or an 
LED flashlight and the Bee Block. This will allow you to direct light into 
the tunnels so you can see if anything has made a nest and help 
determine the composition of any recessed nest plugs. With a little 
practice, you’ll be able to see into most of the nesting tunnels. You can 
even watch your bees at work!  They don’t mind. Please, keep notes as 
to what you observe, e.g. pollen, caterpillars, or leaf pieces. 

 
 

 
 
 

Stings 
Bees and wasps that nest in your Bee Block will be the same 

ones that are present in the environment. Bee blocks don’t recruit bees 
to your yard, they just let us observe the bees and wasps that are 
already there. Persons with allergies should take the same precautions 
as in any outdoor situation. These insects will only sting if accidentally 
stepped on or man-handled. They are perfectly happy to be observed, 
even up close.  

Data Collection 
We ask you, our citizen scientists, to check your bee block every 

other week during the nesting season (pg. 8) and record data on all 
nest plugs that are made in your block. It is very important to report 
“no data” during time periods when no new nests were constructed as 
this verifies that no nests were completed rather than that you weren’t 
checking your block for a time period. We’ll send you reminders. When 
you check your Bee Block, record the Composition, Depth, and 
Intactness of all nest plugs in your block. We’d also like you to send us 
as many pictures of your nest plugs as you can. What do we mean by 
Composition, Depth, and Intactness? Read on. 
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Composition 
The bees and wasps that nest in your Bee Block create nest plugs out 

of different materials. Identifying these materials is how you will know who’s 
nesting in your block! Nest plugs may be composed of: Silk, Resin, Loose 
debris, Chewed leaves, Whole leaf pieces, Grass blades, Plant fibers, Wood, or 
Mud. Some of these categories are challenging to distinguish so here are 
some handy hints. Don’t stress about getting it “right”. Just do your best!  

Other creatures may take refuge in your Bee Block: ladybugs, earwigs, 
slugs, ants, moths, flies, or spiders. Occassionally in early spring or late fall, a 
queen of one of our social wasps (yellowjackets and paper wasps) may take 
refuge in your block, particularly during periods of cold weather. These do not 
nest in your Bee Block and will leave as soon as the weather warms. If you see 
any of these miscellaneous creatures, please report them!  

See centerfold pages for photos of the following kinds of nests. 
Spider webs – Spider webs are made from long, thread-like strands that 
may have bits of stuff, like sawdust, stuck in them. They receed into the tunnel 
and often have narrow slit or oval openings from which the spider may be 
seen peering out. It’s important to record spider activity in your Bee Block 
since those tunnels are less available for bee or wasp nesting. Spiders can be 
beneficial in that they may prey on some parasites that visit your block. Spider 
webs are springy when poked and have a messy, strand-like appearance. They 
occur in all tunnel sizes in your block. These webs can be confused with bee 
and wasp nest plugs made of silk, plant fibers, or debris. 

 

Silk – This is the film-like dried salivary secretion of Hylaeus, the Masked or 
Yellow-faced bees. Silk plugs have a papery or tissue texture.  They are very 
thin and shiny. Silk strands may be incorporated into the plugs, but are fused 
into the flat, sheet-like plug surface. The color of silk plugs can range from 
white to yellow or clear with iridescent reflections. The whiter silk plugs can be 
confused with spider webs, but silk plugs tear very easily if poked instead of 
being springy, and they have a flat, filmy, paper-like quality to them. Yellowish 
silk plugs could be confused with resin, but resin plugs are either gummy or 
rock hard and may smell like pine or spruce if scratched. Silk plugs occur only 
in the smaller sized nesting tunnels.     

 

Resin – These plugs are made from resin, tree sap, pine ptich, or other sticky 
plant goo. Just think pine sap! They may be milky white, clear, yellow, or 
golden-brown in color. Dried plugs may be crystaline, glassy, and brittle, while 
fresh plugs may be sticky, tacky, or gummy. Fresh plugs may still carry a scent 
of pine or spruce. The resin plugs may be confused with silk plugs, however, 
resin plugs are thicker and will not tear like silk plugs if you poke them. Resin 
plugs are made by Pemphredine wasps, Heriades and some Megachile bees.  
They are found in the medium and small tunnel diameters.
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Resin with Debris - Some species incorporate debris into their resin plugs.  
This debris can include sawdust from the blocks themselves or bits of plant, 
insect, or dirt particles that the bee or wasp brings back to her nest. Resin with 
debris plugs could be confused with loose debris plugs, but are easily 
identified based on the resin substrate (clear, yellow, brown or white) that 
cements the debris in place. Just give them a poke and see if the debris 
moves. (If the substrate cementing debris or pebbles in place is green, record 
these as chewed leaves with pebbles.) Resin with debris plugs are made by 
Pemphredine wasps, Heriades, and Dianthidium bees. 
 

Loose debris – Solierella wasps build nest plugs out of bits of debris packed 
in the tunnels, but not cemented together with any sort of substrate. These 
loose debris plugs can be as varied as the myriad of items collected by these 
wasps, basically any little bits they can pick off the ground. This may include 
small pieces of sticks, bark, seeds, bud scales, grains of sand, clods of dirt, and 
even dead bug parts. You might confuse loose debris plugs with nest plugs 
constructed from other materials, but the loose nature of these nest plugs is 
the key. Give ‘em a gentle poke. If the debris shifts or is easily displaced, record 
them as loose debris plugs. If the debris does not move or is embedded in 
resin, chewed leaves, or incorporated in a plant fiber plug, record those plugs 
according to their substrate (resin with debris, chewed leaves with pebbles, or 
plant fibers with debris). Solierella make loose debris plugs in the smaller 
diameter tunnels.  If you find loose debris plugs in large diameter tunnels, look 
for a plant fiber substrate and make a note of that when you report the nest.  
These are made by Anthidium bees.   
 

Chewed leaves with pebbles (or debris) – Hoplitis bees make plugs 
of pebbles (or debris) cemented together with chewed leaves.  Note that 
these plugs have a very distinctive, green chewed leaf base when fresh.  As 
the plugs age, the green color will bleach to tan, yellow or almost white, 
especially if they are in the sun. If you are unsure if the debris substrate is 
chewed leaves or resin, give them a scratch and see if it is fibrous (leaf pulp) or 
crystaline (resin).  Chewed leaves with pebble plugs are typically found in the 
medium sized nesting tunnels. 
 

Chewed leaves – Green is the key to identifying chewed leaves, however, 
they do fade and shrink from the tunnel walls as they age. Chewed leaf plugs 
have a masticated vegetation texture. Think dried, chopped spinach. These 
may occur in all tunnel diameters. Some volunteers have had a difficult time 
distinguishing chewed leaf plugs from mud plugs, but the latter are never 
green and consist exclusively of mud, sand, or clay. Just use this rule of thumb: 
if it’s green and does not contain a discernible flat leaf piece, call it a chewed 
leaf plug.  Chewed leaf plugs are made by many different groups of bees: 
some Ashmeadiella, some Hoplitis, some Megachile, some Osmia.

debris 
pebble 
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High resolution versions of the photos found on the following pages 
can also be found online at: 

https://thebeesneeds.wordpress.com/workbook/ 

We also have many other examples of these nest types on our blog in 
the nest plugs gallery.

https://thebeesneeds.wordpress.com/workbook/�


 
 

8 



 
 

9 

  



 
 

10 

  



 
 

11 

Whole leaf pieces – Many Megachile species use solid circles of leaf pieces 
that they cut, carry back to the nest, and fit into the tunnel for plugs. Whole 
leaf pieces have visible veins and often discernible leaf margins. They may be 
packed loosely in the tunnel or chewed around the edges and cemented into 
place. They are usually green, but can be yellow or fade to yellow/brown with 
age. Sometimes one leaf piece almost covers the entire tunnel diameter. In 
other cases several smaller pieces overlap. These plugs occur in all but the 
smallest diameter tunnel sizes. 
 

Whole petal pieces – As an alternative to whole leaf pieces, some bees 
cut pieces of petal instead of leaves. Use care in discerning yellow petals from 
yellowed leaf pieces. Petals tend to be fleshier, yet are thinner when dried and 
are more likely to have parallel veins. Remember, make your best guess! 
                       

Grass blades –Tiny bits of grass shredded and stuffed into or sticking out of 
holes, these plugs are made by Isodontia wasps in the larger tunnels.  If you 
see the wasp, please tell us if she was rusty brown (I. elegans) or patent-leather 
black (I. mexicana). You can enter this in the comment field of your report. 
 

Wood – May be woven into a cap or merely packed in place. (If there is any 
green vegetation mixed in, record the plug as chewed leaf and note that there 
was wood incorporated into the plug.) Use the wood plug category only when 
the nest plug is entirely wood. Careful to not confuse these with springy 
spider webs full of sawdust or with resin plugs with wood chips. Wood plugs 
are uncommon and found in medium to large diameter holes. Constructed by 
spider wasps, some Megachile, or one species of digger bee. 
 

Plant fibers – Think cotton! Anthidium will scrape the fuzz off furry leaves, 
into balls and create plugs that are wads of compact fluff. These can be 
extremely white and look almost fake. They tend to occur in the larger 
diameter tunnels. Plant fiber plugs can sometimes be confused with spider 
webs, especially if they become wet and matted, but plant fiber plugs are 
packed fuzz, whereas spider webs are made of long filamenty strands. 
 

Plant fibers with Debris – While plant fiber plugs are usually made of 
pure white fuzz, some of our native Anthidium will add debris into the plug. 
White fuzz is obvious among the debris. These have only been observed in the 
largest diameter tunnels.  
 

Mud – Many species use mud or an amalgamation of sand and clay. These 
concrete-like plugs contain no vegetation at all, and are not greenish. Mud 
plugs can vary in color, but are usually some shade of grey. Texture in mud 
plugs (smooth, chunky, globby, or sandy) is good to note as we are trying to 
distinguish the subtleties of mud nest plugs. It is also helpful to note if the 
plugs are concave, flat or convex. Mud plugs can occur in all tunnel diameters. 
They are made by some Osmia, many Eumenid wasps, and Trypoxylon. 
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Depth 
Some nests are flush with the tunnel entrance. Others are recessed or 

have material sticking out of the tunnel. We ask you to measure depth or the 
distance the nest plug protrudes. For the purpose of this study, we are 
considering any plugs within an inch of the tunnel entrance to be complete.  

To measure the depth of a recessed plug, carefully slip a toothpick or 
twig into the tunnel until it hits the center of the plug. Measure to the center 
since many nest plugs are concave. Note the distance on the toothpick, 
measure that and record it.  

Intactness (Whole or Hole?) 
It is important to note if there is a hole in your nest plug. There are 

several reasons for holes including incomplete nests (nests under 
construction), emergence, and parasitism.  

Some species will create a threshold at the entrance before 
constructing their nests, and then fill in this hole when the nest is complete. 
Recording the presence of a hole in the nest plug that later gets filled in tells 
us that the nest was previously under construction, but is now complete. 

A solid nest plug with no hole tells us that the nest has been 
completed and the mother bee has moved onto a new nest. This may be the 
first evidence you have that a something nested in your Bee Block. 

After a nest plug is complete, a hole may appear in the plug later in 
the season. This may be due to a parasite entering the nest. Tiny holes can 
mean big problems for the baby bees and wasps inside the cavity. Parasites, 
however, are a natural part of a healthy ecosystem, and they’ve got to eat, too! 

But, a hole does not always mean parasitism; it can mean 
EMERGENCE, in which case your bees or wasps have successfully reproduced. 
Congratulations! 



 
 

Bee Block Numbering System  
Your Bee Block has a pre-assigned unique number 

(formatted as 153xxx), written on the front of your block and also 
on the front cover or your workbook. You will need to use this 
number when you report your data. 
 
Bee Block Tunnel Numbering 
System  
 
Rows are lettered A to J. 
Columns are numbered 1 to 3. 
Each tunnel then has a unique address.   



 
 

Data Recording Worksheet: 
Use this page to keep track of which holes have nests across the 
season. When you enter data online, we will ask you for data on 
Composition, Depth and if the plug is Intact. Take this into the 
field with you to make notes at your block. You can look for 
changes in your nest plugs and tell which plugs are new by 
comparing your notes across the weeks. You can print more of 
these at: https://thebeesneeds.wordpress.com/workbook/ 
 

*Be sure to record the dates of any observations you make!* 
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Bi-weekly nest plug data submission 
You will submit your data online via the cleverly named “Enter 

Data” link on the top menu at http://BeesNeeds.colorado.edu/. There, 
you will find a survey that prompts you to respond to a series of 
questions about composition, depth and intactness of your nest plugs.  

Photographing your Bee Block and visiting 
insects! 

Please photograph the nest plugs and any insects you see at 
your Bee Block! These are especially helpful to submit if you’re not sure 
of how to describe a nest plug. You can submit photos via the Data Entry 
portal.  One photo can be uploaded when you enter data on a specific 
plug.  Additional photos or those not associated with a specific nest plug 
can be uploaded via the “Upload Image” option under Report Data.  We 
recommed periodically taking two photos of the block, one 
including tunnels A-E and the other F-J.  Please include the 153xxx 
number in your half block photos. 

Newsletters 
Watch for email from thebeesneeds@colorado.edu 

Please make sure your email does not mark us as spam.  Also, check your 
“promotions” folder if you use Gmail for emails from 
thebeesneeds@colorado.edu via cumuseum-colorado.ccsend.com We’ll 
send you reminders to enter your data every other week as well as 
project updates and fun facts about your nesting bees and wasps. 

Blog 
Find our blog here: http://thebeesneeds.wordpress.com/ 

This will keep you informed of what other people are finding at their 
blocks, what’s happening in the life of your bees as the summer wears 
on, and various news about the project and native bees in general. 

Forum 
We are implementing a Forum this year to help connect our 

volunteers and streamline answering questions.  

Need help? 
 We prefer that you try posting your question on the web 
forum –many others probably have the same question. But if that 
doesn’t work for you, send email to thebeesneeds@colorado.edu  
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Nest Plug Composition and Genera that make 
them 
This is a list of bees and wasps known from the area that nest in wood.  
As we continue with this study, we expect this list to grow.  Please visit 
Bugguide.net http://bugguide.net/node/view/15740 to see photos of 
these insect genera. 

Plug type Genus Common name Provisions 
Spider webs Spiders Spider  
Silk Hylaeus Yellow-faced or 

Masked bees 
Liquidy pollen nectar mix 

Resin Heriades Bee Pollen 
Resin Megachile Leaf-cutting bee Pollen 
Resin Passaloecus Aphid wasp Aphids 
Resin with debris Passaloecus Aphid wasp Aphids 
Resin with debris Dianthidium Resin bee Pollen 
Resin with debris Heriades Bee Pollen 
Resin with debris Megachile Leaf-cutting bee Pollen 
Loose Debris Solierella Wasp Immature grasshoppers 

or bugs 
Loose Debris Anthidium Wool-carder bee Pollen 
Loose-ish debris Dipogon Spider wasp One spider per cell 
Chewed leaves 
with pebbles 

Hoplitis Mason bee Pollen 

Chewed leaves Megachile Leaf-cutting bee Pollen 
Chewed leaves Ashmeadiella Bee Pollen 
Chewed leaves Osmia Mason bee Pollen 
Chewed leaves Hoplitis Mason bee Pollen 
Whole leaf pieces Megachile Leaf-cutting bee Pollen 
Whole petal pieces Megachile Leaf-cutting bee Pollen 
Grass Isodontia Grass-carrying wasp Tree crickets or immature 

katydids 
Plant fuzz Anthidium Wool-carder bee Pollen 
Plant fuzz with 
debris 

Anthidium Wool-carder bee Pollen 

Wood Anthophora Digger bee Pollen 
Wood Megachile  Leaf-cutting bee Pollen 
Wood Dipogon Spider wasp One spider per cell 
Mud Osmia Mason bee Pollen 
Mud Trypoxylon Wasp Multiple spiders per cell 
Mud Eumeninae Potter wasp Caterpillars or beetle 

larvae 
Mud Auplopus Spider wasp One spider per cell 
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Gallery of wood nesting bees and wasps of the 
Front Range 
You can find these pictures as well as other color plates from this 
workbook on-line at 
https://thebeesneeds.wordpress.com/workbook/ 
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