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• Honey
• Sting

• Social – Colonial, nest in hives
• Beekeeping
• Pollinators
• In Trouble ?  

• Colony Collapse Disorder 
(CCD)?





• Honey (<4%)
• Sting (only females, >15% can’t, some stings not 

so painful) 
• Social (<8%)  vs. Solitary (>92%)
• Pollinators (majority)
• In Trouble? 



Bees are Diverse



diverse shapes, sizes, colors, sounds, phenology, 
nesting, floral preferences, tongue length, flight 

range, sociality, etc.



Bee Diversity Ensures



Food and Medicinal Plant Diversity



Bees are a natural and cultural resource

•Bees provide ecosystem service: Pollination

•Pollination provides fruits, nuts, berries, 
continuous plant populations



“traditional taxonomic systems, as well as indigenous understanding 
of wild bee behavior and biology parallels and often exceeds levels 
in western science”

View of experts on the way forward 
• local management practices supporting 

pollination services and indigenous bee 
management should serve as the 
foundation of future recommendations 
for pro- pollinator management 
practices. 

• in-situ management of plant genetic 
resources can benefit by greater 
consideration of the role of pollination 
in the conservation of plant genetic 
diversity. 

FAO 2008



Intergovernmental Science-Policy Platform on 
Biodiversity and Ecosystem Services (IPBES)

• Biocultural Heritage
• 2012, 2016

United Nations

Respecting indigenous knowledge of pollinators



diverse 
sizes





bees are vegetarian

food = 

pollen and nectar

bee larvae especially need pollen for 
protein to grow

adult bees especially need nectar for 
flying energy



• White turtlehead (Chelone glabra)
Nectar chemistry mediates the behavior of parasitized 
bees: consequences for plant fitness.
Richardson et al. 2016. Ecology 97(2): 325-337.
Protozoan parasite: 



other animals

hair

bee



every bee has some branched hairs 

that catch pollen grains



most bee species have 
single hard-working mothers

each mom bee builds her own nest and collects her 
children’s food without help





life cycle of a solitary, ground nesting bee



Silver Dune Bee - Habropoda miserablis



• Eriogonum latifolium and Anthidium palliventre

Wool Carder Bees





Sandstone nesting
Anthophora pueblo:

natural/cultural resource conservation



honey bees are colonial

daughters of the queen build the nest, collect food, and take care of 
young                                                       a large colony overwinters, 

surviving on food stores 



bumble bees are colonial

A bumble bee queen starts        the nest 
building, egg laying, and foraging process 

anew each year

then…her daughters build the nest, 
collect food, and take care of young 

only a mated queen overwinters, in hibernation



Importance to Agriculture



Pollen SpecialistSquash Bee

Importance to Agriculture









Buzz Pollination 







Buzz Pollination





Buzz pollination

blueberry manzanita

Native Plants and Native Bees
Importance to Agriculture



Buzz pollination

Native Plants and Native Bees
Importance to Agriculture

tomato
manzanita



Hothouse Pollination



• Original Range: Southern 
California to Alaskan Tundra

• Abundance: Was the most Common 
BB throughout that range

• Mostly absent now from southern 
BC to central CA

• No longer commercially available

Western bumble bee (Bombus occidentalis)



• Spread of pests and diseases by the commercial 
bumblebee industry

• Habitat destruction or alteration that may 
degrade, destroy, alter, fragment, and reduce 
their food supply or nest sites

• Pesticides and insecticides (ground bumblebees 
are particularly susceptible)

• Invasive plant species that may directly 
compete with native nectar and pollen plants

Why the major decline?



North American bumble bees are in decline

5
2

5
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28

5 Critically Endangered

Endangered

Vulnerable

Near Threatened

Least Concern

Data Deficient

Yellow banded bumble 
bee

Rusty patch bumble bee

• 1-in-4 NA bumble bees at risk of extinction today

• Causes: Disease spread by commercial bees, habitat loss, pesticide use, 
global climate change

Hatfield et al. 2014 Xerces Society-IUCN status review; Cameron et al. 2011. 
PNAS

The Xerces Society; www.xerces.org Photos: Sarah Foltz Jordan,  Sarina Jepsen, The Xerces Society



California is:

• Plant Diverse

• Bee Diverse

• Important Agriculturally

Fremontia

In Central Valley of CA:
– Loss of native plants/habitat
– Decline in native bees
– Reduction in crop pollination

∴ plant
native hedgerows



mason bee

pollen-carrying and foraging behavior



honey bee

pollen-carrying and foraging behavior



apple Oregon grape

Native Plants and Native Bees
Importance to Agriculture

Phenology



phenology, pollen-carrying, foraging, and nest material

raspberry bee



• Fire as tending the wild
• Enhance and maintain floral 

diversity and health

Traditional Ecological Management Cared for Bees
karrikinolide + butenolide -> seed germination:  Huron +



• Nesting + Foraging opportunities
• Bee abundance + Bee diversity

“disturbance” ecology
non-commercial management



invasive mutualisms

Non-natives



bison cow

Raising honeybees to save pollinators is like raising cows to help ungulates

bumble bee honey bee



i’iwi chicken

Raising honeybees to save pollinators is like raising chickens to help birds

honey beeyellow-faced bee



Gauging the Effect of Honey Bee Pollen Collection on
Native Bee Communities

James H. Cane

USDA‐ARS Pollinating Insect Research Unit (PIRU), Utah State University Logan, UT, USA

Vincent J. Tepedino

Department of Biology, Utah State University Logan, UT, USA

• We calculate that, from June–August, a strong colony gathers as much pollen as 
could produce 100,000 progeny of an average solitary bee. 

• Analogous to the animal unit month (AUM) for livestock, a hive unit month 
(HUM) is therefore 33,000 native bee progeny.

• A 40‐hive apiary residing on wildlands for 3 months collects the pollen 
equivalent of four million wild bees.

2016

Competition

https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Cane,+James+H
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Tepedino,+Vincent+J


• honey bee responsible for ~ 13% of flower visits. 
• 5% of plant species exclusively visited by the honey bee.
• 49% of plant species honey bee never visited

Keng-Lou James Hung, Jennifer M. Kingston, Matthias Albrecht, David A. Holway, Joshua R. Kohn. "The worldwide importance of honey bees as pollinators in natural 
habitats." Proc Royal Soc B 285: 20172140.



EPA



“there is no means of assessing species diversity using only one surrogate species, 
the honeybee. It is also important to note that the honey bee is a domesticated 

organism that is not native to the Americas. Furthermore, a substantial amount of 
research indicates that the presence of honeybees can have a harmful impact on 

native species of bees ”

Guidance For Assessing Pesticide Risks To Bees (2014)
Office Of Pesticide Programs (OPP) US EPA



 …contact toxicity tests [non-systemic soil-applied pesticides] should be included in risk assessments ... 
Honey bees could not be used for these contact toxicity tests as surrogates.

 Regarding the measurement endpoint “colony strength”, the Agency should take note of the fact that 
98% of native bee species are solitary, and thus a colony measurement endpoint does not include 
solitary bees

 adult mortality could have a greater impact on the native bee populations the next year than for honey 
bees

 The Panel recommends that EPA consider using at least one additional bee species other than Apis
mellifera to address the goal of protecting diversity.

White Paper in Support of the Proposed Risk Assessment Process for Bees (2012)
Scientific Advisory Panel (SAP) to EPA - FIFRA 





• 1970? – 2011. Qualitative pesticide risk assessment process (i.e., not 
quantitatively measured)

• 2011 – now.  Qualitative and Quantitative (measure exposures and relate 
them to effects at the individual level; sometimes colony level).

• Acute (immediate) and chronic (10 days) toxicity

• Sublethal, Additive, Synergistic, Long-term, Colony, Semi-field or field 
studies NOT REQUIRED

EPA AND BEES



Clothianidin – NipsIt, Belay, Poncho, Titan, etc.
40 crops

2003 Reg. Review 2011- ongoing



Exposure routes
•Honeybees vs. Native bees nest
•Dust – air/wind
•Farm machinery talc
•Non-target plants
•Longevity in soil

Clothianidin: neonicitinoid

Sublethal – Long Term
• Rapid Viral Load Increase
• Compromised immunity
• Next generation 

Synergistic – Additive
•Used in conjunction with other neonic seed 
coatings
•Realistic exposure to other pesticides
•Compromised immunity
•Longevity in soil

Environmental Fate – Breakdown 
Products

• Persistence
• Harmful 
• Clothianidin is the major 

degradation product of 
thiamethoxam



Neonicotinoid clothianidin adversely affects insect immunity and promotes replication 
of a viral pathogen in honey bees

PNAS 2013 110: 18466-18471.

Next Generation Effect



Synergistic mortality between a neonicotinoid insecticide [Clothianidin] and an ergosterol-biosynthesis-inhibiting fungicide
in three bee species. Pest Management Science 2016



Routes of Pesticide Exposure in Solitary, Cavity-Nesting Bees
Environmental Entomology, Volume 47, Issue 3, 6 June 2018, Pages 499–510.
Andi M Kopit  and Theresa L Pitts-Singer
USDA ARS Pollinating Insects Research Unit, Utah State University, Logan, UT

• Solitary vs. Social
• Ground nesting vs. Above ground

• Unmanaged vs. Managed





Dwelling: Paint Branch Creek: A Fusion of Science, Art and Sustainability
University of Maryland Arboretum Outreach Center, College Park





Thank You !

Brian Dykstra
Native Bee Society



• Sunday April 10 1496 
thievery of honey 
and wax under fear 
of being shot by 
canon

• Indigenous Arawak 
People  of Karukera
(Guadeloupe) Island





European honey bee
Associated with spread of
noxious weeds

Native Bees
Capable of pollinating more plants than
European honeybee







Plant “normal” species/varieties, not double-blooms and hybrids



Peony-type (open)
'Bishop of Oxford’ Dahlia

Cactus-type
‘Tahiti’ Dahlia

10× > Bees

Plant “normal” species/varieties, not double-blooms and hybrids



Plant a diversity of floral
colors, shapes, and sizes

tongue length and corolla depth matter

Sunflower, Carrot families, etc.
Figwort, Gentian families etc.



Plant a range of bloom times

Blooming Timetable of Native Plants for Native Insect Pollinators in the Southern Willamette Valley, Oregon
Bruce Newhouse – Salix Associates http://www.salixassociates.com/







Claude Levi Strauss:
"The Coast Salish see a kind of parallelism between wild berries and Hymenopterous insects, such as bees..”







FAO 2008



1858 Adobe HouseBees as a Natural and Cultural Resource



Hoopa Valley Pollinators

Culturally significant plants
• Medicinal 
• Technological
• Ceremonial
• Food
• Games
• Ecosystem Service

Bee design Hupa basket - 1930s





Collaboration
Athena Steen – the Canelo Project
Sarah Peebles – Resonating Bodies

a bee habitat wall
Canelo, AZ





integrate Hoopa artists



www.caneloproject.com
Connecting People, Culture and Nature.



Always Becoming (2007) 
National Museum of the American Indian (NMAI)

• Athena and her Aunt, Tewa artist Nora Noranjo-Morse 
(Santa Clara Pueblo) 

• first Native American woman to create an outdoor 
sculpture in Washington, D.C., titled Always Becoming. 

• clay sculptures made of organic, nontoxic materials 
intended to reflect messages of growth, transformation, 
and Native peoples' relationship with the land.



resonatingbodies.wordpress.com

“integrated media installations, community outreach 
projects and educational initiatives focused on 
biodiversity of indigenous pollinators

Sarah Peebles - Resonating Bodies





Benefits
• Cultural values
• Respect for the land
• Hands-on education
• Art
• Language immersion
• Food Sovereignty
• National leadership



Food/Natural Resource security  is Cultural security

• Positive action for Food/Natural Resource security  will support 
Cultural revitalization

Helping Native Bees
Helps Native Peoples



Additional Funding and Networking 
Opportunities

• Shakopee Mdewakanton Sioux Community
(Minnesota)

• Native Bee Society
• KTRCD
• KTJUSD



Anthophora bomboides
- chimney bee - digger bee

- borer bee - bumblebee-mimic digger bee







Pollination: phenology, flower 
constancy, size/abilities



Calypso bulbosa and Queen Bombus



Calliopsis (Nomadopsis) ♀ - Horkelia daucifolia (June)



Chimaphila maculata
(Spotted Wintergreen)



Vaccinium macrocarpon
Large cranberry

Dodecatheon alpinum
Alpine Shooting Star



Solanum sp.
Horse nettle













Habropoda

• Uncommon, the size of small 
bumblebee, prefers ericaceous 
shrubs

• Usually associated with sandy areas
• Female looks very bumblebee like, 

male has bright yellow/ivory facial 
markings

• Similar genera: Anthophora
(different front wing cell shapes)
















	Considering Native Bees ��Brian Dykstra�Native Bee Society
	Slide Number 2
	The Map Is Not The Territory
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	“traditional taxonomic systems, as well as indigenous understanding of wild bee behavior and biology parallels and often exceeds levels in western science”�
	 Intergovernmental Science-Policy Platform on Biodiversity and Ecosystem Services (IPBES)
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	hair
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Silver Dune Bee - Habropoda miserablis
	Wool Carder Bees
	Slide Number 24
	Sandstone nesting�Anthophora pueblo:� �natural/cultural resource conservation
	Slide Number 26
	Slide Number 27
	Slide Number 28
	Squash Bee
	Slide Number 30
	Slide Number 31
	Slide Number 32
	Slide Number 33
	Slide Number 34
	Slide Number 35
	Slide Number 36
	Slide Number 37
	Slide Number 38
	Slide Number 39
	Hothouse Pollination
	Western bumble bee (Bombus occidentalis)
	Why the major decline?
	Slide Number 43
	Fremontia
	Slide Number 45
	Slide Number 46
	Slide Number 47
	Slide Number 48
	Slide Number 49
	Slide Number 50
	Slide Number 51
	Slide Number 52
	Slide Number 53
	Slide Number 54
	Slide Number 55
	EPA
	Slide Number 57
	Slide Number 58
	Slide Number 59
	EPA and Bees
	Clothianidin – NipsIt, Belay, Poncho, Titan, etc.�40 crops�2003 Reg. 		Review 2011- ongoing�		
	Clothianidin: neonicitinoid�
	Slide Number 63
	Slide Number 64
	Routes of Pesticide Exposure in Solitary, Cavity-Nesting Bees�Environmental Entomology, Volume 47, Issue 3, 6 June 2018, Pages 499–510.�Andi M Kopit  and Theresa L Pitts-Singer�USDA ARS Pollinating Insects Research Unit, Utah State University, Logan, UT
	Slide Number 66
	Slide Number 67
	Slide Number 68
	Thank You !��Brian Dykstra�Native Bee Society
	Slide Number 70
	Slide Number 71
	Slide Number 72
	Slide Number 73
	Slide Number 74
	Plant “normal” species/varieties, not double-blooms and hybrids
	��Peony-type (open)�'Bishop of Oxford’ Dahlia
	Plant a diversity of floral� colors, shapes, and sizes
	Plant a range of bloom times
	The Missing God Telipinu, �Hittite God of Agriculture
	Totonac origin story of vanilla & bee
	Blue-jay given basket of bees from his sister�����Patience = bees turning into berries.
	Kwak̓wala (Kwakiutl language):��ha̱mdzalat̕si = bumble bee��ha̱mdza̱tła̱la = berries, travel to another village or island to pick�
	Hopi (Oraibi)�medicine for peaches and bee wings
	Slide Number 84
	1858 Adobe House
	Hoopa Valley Pollinators
	Slide Number 87
	Collaboration�Athena Steen – the Canelo Project�Sarah Peebles – Resonating Bodies
	Slide Number 89
	integrate Hoopa artists
	Slide Number 91
	Always Becoming (2007) �National Museum of the American Indian (NMAI)�
	Sarah Peebles - Resonating Bodies
	Slide Number 94
	�
	Food/Natural Resource security  is Cultural security
	Additional Funding and Networking Opportunities
	Anthophora bomboides � - chimney bee 		- digger bee�- borer bee		- bumblebee-mimic digger bee
	Slide Number 101
	Slide Number 102
	Slide Number 103
	Calypso bulbosa and Queen Bombus �
	Slide Number 105
	Slide Number 106
	Slide Number 107
	Slide Number 108
	Slide Number 109
	Slide Number 110
	Slide Number 111
	Slide Number 112
	Slide Number 113
	Habropoda
	Slide Number 115
	Slide Number 116
	Slide Number 117
	Slide Number 118
	Slide Number 119
	Slide Number 120
	Slide Number 121

