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Scheme S1.   
 

Classroom instruction and educational material demos  
 

 
 

 
       

  
Lab layout: Stereo microscopes and loupes with pinned insects and labeled photos  

 

              
                  Photos Carlos Torres Verdín 
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Scheme S2 A-I.  Educational material supplemented each lecture and lab topic (in parenthesis) 
 

A. Bee family cladogram   (Evolutionary classification of 6 North American bee families) 
B. Bee family/common name table  (Taxonomy of native bees, from common to uncommon in Texas) 
C. Bee ID Guide for Central Texas   (ID/diversity, lab & field observations) 
D. Bees of Central Texas Gardens   (ID/diversity, field observation. Most common bees in C. TX gardens) 
E. Bees of the Wildflower Center  (ID/diversity, field observation of bees on-site native landscapes) 
F. Tips to Improve Native Bee Habitat  (Best management practices to conserve native bee habitat) 
G. Pollinator Habitat Conservation   (Guidelines to manage and conserve native pollinator habitat) 
H. TX Prairie Plants for Native Bees  (Top ten native plant families, genera, & species / bee food resources) 
I. Native Landscapes for Native Bees (Tips for establishing native plant landscapes for bee food & nesting) 

      S2A   
        Rykken & Holmes Encyclopedia of Life  https://education.eol.org/observer_cards/bee_cards_ebook.pdf  

S2B   
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S2C. Bees of Central Texas Guide (ID/diversity, lab/field observations) (4-page document) 
 

 
http://w3.biosci.utexas.edu/jha/wp-content/uploads//Texas-Bee-ID-Guide.pdf 

 
S2D. Bees of Central Texas Gardens (ID/diversity, most common native bees in Central TX gardens) 
 

 
http://w3.biosci.utexas.edu/jha/wp-content/uploads//TX-Garden-Native-Bees.pdf 
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S2E. Local bee fauna - ID guide for bees of UT-LBJWC botanical garden  

 
 

S2F.  Best management practices (BMP) for native bee habitat conservation     

    
http://w3.biosci.utexas.edu/jha/wp-content/uploads//Native-Pollinator-Habitat.jpg 
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S2G. Pollinator Habitat Conservation Guidelines (2-sided pamphlet)  

 

  
 

  
       http://w3.biosci.utexas.edu/jha/wp-content/uploads//Pollinator-Habitat-Conservation.pdf 
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S2H. Central Texas prairie plants visited by native bees (2 pp. top 10 native plant families, genera, species) 
 

 
http://w3.biosci.utexas.edu/jha/wp-content/uploads//TX-Prairie-Plants-Native-Bees.pdf 

 
S2I. Tips for establishing native plant landscapes for bee food and nesting resources (1 p.) 
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Scheme S3. Insect Labs A & B – view specimens on display with scopes & loupes 

 
A. Distinguish Between Flower-Visiting Insects: Bees & Look-alikes  

 

Flies: house fly, bombyliid fly (Bombyliidae), hoverfly (Syrphidae)  

Wasp (Mexican honey wasp, flower wasp, paper wasp) 

Hairy belly / Carder leafcutter bee (Dianthidium sp.)  

Honey bee (Apis mellifera, Apidae)  

  
B. Observe Native Bees in 4 of 6 North American/Texas Families  

 

Bumble bee (Bombus sp., Apidae)  

Large carpenter bee (Xylocopa sp., Apidae)  

Tiny dark / Small carpenter bee (Ceratina sp., Apidae)  

Hairy leg / Longhorn bee (Melissodes sp., Apidae)  

Hairy leg / Sunflower / Cactus bee (Diadasia sp., Apidae)  

Metallic, hairy belly / Mason (Osmia sp., Megachilidae)  

Carder / leafcutter bee (Dianthidium sp., Megachilidae)  

Hairy belly / Leafcutter bee (Megachile sp., Megachilidae)  

Tiny dark sweat bee (Lasioglossum sp., Halictidae)  

Striped sweat bee (Halictus sp., Halictidae)  

Green sweat bee (Agapostemon sp., Halictidae)  

Striped-abdomen, miner bee (Perdita sp., Andrenidae)  
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Scheme S4. Insect Labs - Example specimens of flower-visiting insects observed with scopes and loupes 
 

 
FLIES (Syrphidae & Bombyliidae)  (Syrphidae)   (Tachinidae house fly) 

 

     
 
 

WASPS (Flower wasp)        (Paper wasp, right)   (Mexican honey wasp) 
 

     
  

 
BEES  (native leafcutter)                      (native green sweat bees, m. f.)        (Honey bee, Apis mellifera) 
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    Scheme S5 
 
    5A. Fixed Route Survey - Instructions & Implementation  
 

             
                                   photo Carlos Torres Verdín                                      photo Shelly Engelman 
 

 Fixed Route Survey (80 m x 2 m), walk at a steady pace in one direction for 15 minutes  
 Identify & count insects on/in flowers only once, record observations on data sheet 

 
 

    5B. Data Sheet for Flower-visiting Insect Survey (Fixed Route) 
 

 Observer-Recorder Pair Names:  _____________   ____________  
 Teamed with Expert (name):        _____________ 
 Team Color (circle one):          RED, BLUE, YELLOW    
 Start time:  _________  am/pm  End time:  _________ am/pm    

 
INSECT BEE GROUP COUNT (IIII III) SUM  

BEE  
Little or no hair  
on underside of 
abdomen 
 
(pollen on leg hair  
or elsewhere) 

Honey bee (Apis mellifera)   
Bumble bee   
Large carpenter bee   
Hairy leg bee / longhorn   
Green sweat bee   
Striped sweat bee   
Tiny dark bee   
Striped abdomen - miner   

Brush of hair 
under abdomen 
carries pollen 

Striped abdomen - plasterer   
Striped abdomen - oil-collector   
Hairy belly bee / leafcutter   
Metallic hairy belly bee   

No hair Cuckoo bee / parasitic bee   
 Unidentified native bee   
 (HB: honey bee, NB: native) BEE COUNT  

NON-BEE 

Flies    
Wasps    
Butterflies/Moths   
Unidentified insect   

  NON-BEE INSECTS   
  ALL INSECTS   

     http://w3.biosci.utexas.edu/jha/wp-content/uploads//Pollinator-Habitat-Surveys.pdf 

 



Schemata - The Native Bees of Texas: Evaluating the benefits of a public engagement course 
 

Laurel Treviño-Murphy 10 

   Schema S6A.  Life history and pollination topics covered in presentations & activities 

 
   

S6B. Life History & Behavior 

 
   

Why are Native Bees Essential to Ecosystems?
Bee life history is linked to pollination behavior

Bee life history traits are tied to pollination functions. 
Pollinators & flowering plants co-evolved. Bee 
ephemeral life spans were in synch with flowering 
plant phenology. Bees are pollen/nectar herbivores. 
Pollination adaptations include collecting & carrying 
pollen loads on branched hair, females provisioning 
nests with pollen/nectar, and floral fidelity. Pollen 
preferences differ among bee species; while most are 
polylectic, few are oligolectic or monolectic. 

How would you characterize native bees in Texas 
based on your acquired knowledge? Most North 
American native bees are solitary, ground-nesting, 
generalists.

Life History & Behavior
• Foraging seasonality synchronous with 

flowering plant phenology
• Generalist herbivores eat pollen & nectar
• Ephemeral life span
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S6C. Pollination Adaptations 

 
   

S6D. Nesting Behavior & Sociality 

 

Diet & Behavior
• Floral fidelity facilitates pollination
• Pollen preference 

polylectic ~ generalist, oligolectic ~ specialist

Pollination Adaptation
• Branched hair carries pollen loads
• Females collect pollen for brood
• Floral fidelity / Foraging constancy 

hairy-legged 
sunflower bee

Nesting Behavior - Sociality
Females make & provision nest with pollen/nectar

Nesting substrates - Ground (~75% spp) Cavity (~25% spp)

Sociality Gradient - 90% solitary, 10% communal or social 

Leafcutter (Megachile, Megachilidae) Carpenter (Xylocopa, Apidae)Agapostemon Laura Russo, Cornell 
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    Scheme S7. Test questions #1-5 were projected on a screen for students’ visual ID of flower-visiting insects  

 

 
 

    Note: Answer key (bottom right) for reference was not shown to students during tests in class 
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Scheme S8. Test questions #6-10 refer to topics on bee ecology content knowledge 
 
“Native Bees of Texas” Course Quiz Answer Key       Your Bee Name  (2018) ____________________  
Questions 1-5 refer to 5 slides of insects projected on the screen (previous page).  

 
1. Fly & bee.      Which is the fly?   A,  B 

 
2. Wasp & bee. Which is the wasp?   A,  B 

 
3. Bee & flies.    Which is the bee?   A,  B,  C,  D 

 
4. Four Bees.      Which is the honey bee?   A,  B,  C,  D 

 
5. What sex is this native leafcutter bee?    A) male,  B) female 

 
6.   Where do most native bee species nest (substrate in North America)? 
 
A)   cavities, B) ground, C) trees, D) all of these, E) I don’t know 
 
7.   What features can help distinguish a bee from a fly or wasp in a garden? 
 
A)   4 wings, B)  fuzzy (branched) hair, C) flower constancy, D) all of these, E) I don’t know 

 
8.   Why are bees important for ecosystem functions?  Because they… 
 
A) are food for wildlife, B) pollinate most plants,  C) help produce fruits & seeds, D) all, E) I don’t know  
 

  9.   What pollination services do bees provide for us? 
 
A)   improve fruit quality, B)  boost fruit yield, C) pollinate most of our fruits, D) all, E) I don’t know 

 
10.  Why are native bee populations declining?  
 
A)   they aren’t multiplying, B) habitat loss, C) they reached carrying capacity, D) all, E) I don’t know 
 
What occupation or hobby best describes you? Please, circle or state (include retired/current). 
 

               Photo Carlos Torres Verdín 
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      Scheme S9.   Feedback Form: Overall & specific knowledge and open-ended feedback (top) 2018 & 2019 

             Participant retrospective self-rating of perceived knowledge gains (bottom) – 2019 only 

 
 


