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Protecting the life that sustains us.

Xerces Society for Invertebrate Conservation

www.xerces.org
@xercessociety

Presenter Notes
Presentation Notes
We are a science-based non-profit organization founded in 1971 by Dr. Robert Michael Pyle as an organization of butterfly scientists. We focus on the conservation of invertebrates and their habitat. The conservation of these animals is often overlooked because of their size but so much of our ecological and agricultural systems depend on them. They are truly “the little things that run the world”. This motto is our way of saying ‘We need pollinators and other invertebrates as much as they need us ‘

Our namesake is the Xerces blue butterfly, the first known butterfly to go extinct in North America due to human activities. We now work with a goal to prevent the extinction of other butterfly and insect species




What Do We Do?

• Pesticide 
reduction

• Endangered 
species 
protection 

• Aquatic 
conservation

Conservation planning, 
restoration, education, 
research, & advocacy to 
protect invertebrates and 
habitat

Major 
Programs
• Pollinator 

conservation 
& agricultural 
biodiversity

Photos:  Xerces Society / Sarah Foltz Jordan; Dana Ross; Justin Ross / NRCS
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We have four primary program areas, including Pollinators, Endangered and Aquatic Species, Pesticides, and Urban Work. We use restoration, research, education, outreach, and advocacy to further our mission. We collaborate with scientists and land managers to raise awareness about the plight of invertebrates and to gain protection for the most vulnerable species before they decline to a level at which recovery is impossible. Also strive to reduce reliance on pesticides by supporting the diverse systems that reduce pest problems. Xerces’ staff help translate complex science so that farmers, backyard gardeners, agency staff, and policy makers can make informed decisions about pesticide use and regulation. And by providing on-the-ground technical support we are increasing the adoption of ecologically sound pest management practices everywhere.
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Invertebrates are 
the heart of a 
healthy landscape

These often-overlooked animals 

play crucial and multifaceted roles 

in maintaining all ecosystems 

across the globe. All around us, 

even beneath our feet, they are 

busy providing an array of 

ecological services such as:

Presenter Notes
Presentation Notes
Invertebrates form a crucial base of the food web, serving as food for other animals including birds, mammals, fish, and reptiles. Without this foundation, our world’s food chains would collapse.
Predatory insects like jumping spiders feed on harmful pests, and small wasps lay their egg in pest insects, controlling their populations.
Bees, butterflies, moths and other insect pollinators are necessary for the reproduction of over 85% of wild plants. Agriculture also depends on insect pollinators. More than two-thirds of the world’s crop species, from apples to strawberries, rely upon insect pollination. 
Ants bury plant seeds in their nests, leaving them to germinate underground. This aids in plant reproduction and dispersal worldwide. 
Hidden below the water’s surface are mussels—the filter-feeding powerhouses that clean our rivers and lakes. These creatures remove sediment, impurities, bacteria, and heavy metals from water as they feed. A single mussel can filter between ten and twenty gallons of water per day!
Invertebrates like dung beetles break down waste and dead organisms, releasing nutrients back into the soil. By consuming and processing organic matter, they facilitate the movement of nutrients through the ecosystem. Their tunneling also helps aerate the soil and improve water drainage.
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Pollinators Matter!

85% 
of flowering 

plants require a 
pollinator to move 

pollen and 
fertilize the flower

Photo: Bryan E. Reynolds
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Food Production

1 in 3
mouthfuls of food 

and drink we 
consume

>$30 
billion 

value of crops in 
North America

Photo: Pixabay



● Providing habitat for 
naturally occurring 
beneficial insects who 
help control pest 
populations.

Conservation Biocontrol (CBC)

● Only a small fraction of 
insects are pests (~2%)
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Conservation Biocontrol (CBC)

Photos: Sarah Foltz Jordan, John Robertson, Sara Morris, Thelma Heidel-Baker, Katja Schulz, Mario Ambrosino, David Cappaert

Natural Enemy 
Groups
★ Insect predators
★ Insect parasitoids
★ Non-insect 

predators
★ Pathogens

Presenter Notes
Presentation Notes
BENEFICIAL insects, or natural enemies, are A LARGE, DIVERSE GROUP AND THERE ARE PREDATORS AND PARASITOIDS
PREDATORS EITHER EAT PREY OR GIVE TO THEIR YOUNG.  ARE MOSTLY GENERALIST SO EAT A LOT OF DIFFERENT THINGS, BUT DO HAVE PREFERENCES. LADY BEETLES PREFER APHIDS OR WHITE FLIES OR MELE BUGS.PREDATORS ARE GOOD HUNTERS AND PRETTY ACTIVE.


ADULTS INJECT EGGS ON OR IN PREY. DRINK NECTAR FOR ENERGY.
LARVAL EAT AND KILL PREY WHEN HATCH

Lacewing adult on flowerhead- Sarah Foltz Jordan
Lady beetle eating aphid, John Roberson, Kansas State University (Bugwood.org)
Notched-mouth Ground Beetle (Dicaelus sp.) eating snail NC -_squamatologist, flickr-CC2.0
Jumping spider with prey on alyssum - sarah morris

Lady beetle larva eating caterpillar – Thelma Heidel-Baker
Brown lacewing larva – Katja Schulz via flickr (CC by 2.0)
hoverfly larvae eating aphid - mario ambrosino
parasitized Aphid mummies – David Cappaert (Bugwood.org)





The estimated value of 
pest control by wild 
beneficial insects is 
$4.5–12 billion annually 
for U.S. crops, and 
$100 billion worldwide.

Conservation Biocontrol (CBC)

Losey & Vaughan. 2006. BioScience:47 (11)

Photo: Parasitoid wasp attacking a mottled tortoise beetle, by © Margy Green / www.margygreen.com

Presenter Notes
Presentation Notes
This estimate came from a study conducted by Losey and Vaughan, 2008, that looked at the broader impact of wild insects on society overall, including pollination services, wildlife nutrition, and dung burial. And this estimate is based on available data and information. In many ways, knowing how valuable these pest control services are provides justification as to why these practices should be conserved and enhanced.



The estimated value of 
pest control by wild 
beneficial insects is 
$4.5–12 billion annually 
for U.S. crops, and 
$100 billion worldwide.

Conservation Biocontrol (CBC)

Losey & Vaughan. 2006. BioScience:47 (11)

Photo: Parasitoid wasp attacking a mottled tortoise beetle, by © Margy Green / www.margygreen.com
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Especially because, those providing pest control are not always the most visible. Take for instance this minute parasitoid wasp.

A LOT OF WHAT THEY DO GOES UNNOTICED BECAUSE SO MANY OF THEM ARE SO TINY



The Decline of Insects

Bees (Order Hymenoptera)
Bumble bees’ buzz pollination makes them better 
pollinators of some crops than honey bees. 

Over 1 in 4 (28%) 
North American bumble 
bee species face some 
degree of extinction risk.

Photo credit: US Forest Service, Kellie Hayden
Infographic design by Lisa Korpos.

Butterflies and moths 
(Order Lepidoptera)

Populations of the iconic
and culturally significant 
monarch butterfly have 
declined by over 70% 
since the 1980s.

Presenter Notes
Presentation Notes
Studies show that insect populations are declining at an alarming rate, with annual decline at 1 to 2%. A 2% annual decline is approximately a 30% decline over 20 years.  Pollinators, especially, are in trouble. According to an assessment commissioned by the United Nations, over 40% of insect pollinator species like bees and butterflies may be facing extinction.  



Key Threats to Pollinators

Habitat degradation & fragmentation

● Development
● Invasive plant species
● Monoculture agriculture
● Biodiversity loss

Synergistic with other threats

➔ Pesticide toxicity
➔ Pathogens & diseases
➔ Climate change



Agricultural Management Can 
Make a Difference!

Photo: Alina (Harris) Cypher



If more than 20% of 
a farm is diverse 
habitat, pest 
control by 
beneficial insects 
is observed 
throughout fields.

(Tscharntke et al. 2002)

Habitat for Conservation Biocontrol



Habitat for Conservation Biocontrol

● Food
○ Pollen, nectar, 

alternate prey
● Shelter

○ Overwintering, 
egg-laying

● Protection
○ Pesticides, 

disturbance

Presenter Notes
Presentation Notes
CBC supports creating an environment that provides all the resources beneficial insects need to thrive and reproduce:
-Food - POLLEN IS PROTEIN AND NECTAR IS IMPORTANT ENERGY/SUGAR SOURCE
-Shelter IS WHERE THEY SURVIVE. CAN’T NORMALLY PERSIST IN CROP BECAUSE IT’S MORE A DISTURBED SITE THAT ISN’T STABLE ENOUGH TO PROVIDE ALL THAT THEY NEED
-Protection from harmful farming practices (like pesticides) – MORE EXPOSED THAN POLLINATORS B/C SPEND MORE TIME IN CROP ITSELF AND FEED ON PESTS THAT HAVE BEEN TREATED

Many beneficial insects rely on pollen or nectar at specific periods of their life cycle, or can use these floral resources to supplement their diets when insect prey are not available
pollen provides essential proteins and lipids while nectar provides carbohydrates and amino acids




• Address gaps in 
diet when crop 
pests are 
absent

• Keeps 
beneficials in 
the crop area

Habitat Provides Alternate Food Source

Photo: Alex Wild

Lady beetle larva eating 
oleander aphids (not a 
crop pest) on milkweed



★ Native Trees and Shrubs

Habitat for Conservation Biocontrol

Presenter Notes
Presentation Notes
Trees like conifers, willows, or maples provide resources, travel routes, and safe haven or predators, parasites, and insect-feeding birds year round
Shrubs provide pollen, nectar, and shelter resources for non-pest prey that predators and parasites can utilize
These also be established in hedgerows, shelterbelts, and windbreaks





★ What are your favorite perennials (trees, 
shrubs, forbs) for beneficial insects?

Trees Shrubs Forbs

Habitat for Conservation Biocontrol

Presenter Notes
Presentation Notes





★ Insectary Strips and Blocks

Habitat for Conservation Biocontrol

Presenter Notes
Presentation Notes
Strip and block plantings can be perennial, annual, or a mix of both



12% higher 
blueberry 
yields 
adjacent to 
wildflower 
plantings. 

Habitat for Conservation Biocontrol

Dr. Rufus Isaacs and Brett Blauw, 
Michigan State University

Photo: Brett Blauw

Presenter Notes
Presentation Notes
Two years after planting, bees were more abundant!  And so were blueberries.  

Brett and Rufus observed an increase of 586 lbs/acre (the increase occurred on bushes within 50ft of the wildflower planting), which is worth over $800.  If such an improved yield continues yearly, the planting will have paid for itself by 2012.

From Brett and Rufus:
"In 2011 we saw higher levels of estimated fruit yield in blueberry fields adjacent to wildflower plantings. Although not statistically significant, yields adjacent to wildflower plantings were over 12% higher than in fields adjacent to the control field margin."



Habitat for Conservation Biocontrol

Native perennials
★ Season-long 

bloom
★ Three blooms 

per season
★ Ideally, at least 

one grass 
species

Spring Summer

Lupine, Manzanita, 
Ceanothus

Milkweed, Yarrow, Phacelia, 
Sage, Penstemon

Fall

Asters, goldenrod Coyotebrush



★ Cover Crops/Intercropping

Habitat for Conservation Biocontrol

Presenter Notes
Presentation Notes
Strip and block plantings can be perennial, annual, or a mix of both
Fallow fields
Hedgerows



★ Bolting Crops

Habitat for Conservation Biocontrol



• Joint Staff Biologist positions 
with USDA NRCS

• Technical assistance for 
Farm Bill programs  

• Developing / enhancing on-
farm pollinator habitat

• Financial support for 
conservation

• Find out more at: 
www.nrcs.usda.gov

Xerces-NRCS Conservation Partnership

Presenter Notes
Presentation Notes
When Most Think Of The Farm Bill, They Think Of Row Crop Farming And Nutrition Programs, but there are also many Farm Bill Conservation and Forestry Programs That Support Family Forest Owners, Wildlife Conservation, Landowner Resources, and Forest Research.

As partner biologists with the NRCS, we help advise landowners and land managers on best practices for invertebrate conservation on their land. We develop plans to enhance habitat and NRCS is positioned to provide financial support to producers to do all of this. 

Nationwide the NRCS is conducting staff training and developing new guidelines to assist farmers in developing on-farm pollinator habitat.




Photo: Maddy Kangas

Xerces-NRCS Partner Biologists (+ Support)

• NRCS-General Mills Contribution Agreement (7)

• NTSC Contribution Agreement (3)

• NFWF-California Wildlife Conservation Board (1)

• NJ Mid-Atlantic Contribution Agreement (1)

• NH NRCS Cooperative Agreement (1)

• Technical support, CIG funded, or supervisory 
staff (11)

• Future:  New American Farmland Trust-Xerces  
NRCS partner biologist

• New Urban/Small Farm in Underserved 
Communities Xerces NRCS Partner biologist 

Presenter Notes
Presentation Notes
We have partner biologists across the country and are ever expanding. 

Xerces still brings a very unique expertise to the NRCS that fills an important entomology gap
More than just pollinators and monarchs. Other beneficial insects, soil invertebrates, food for wildlife, and aquatic invertebrates
More than 85 years of experience working in NRCS field, state and national offices



Habitat Kit Program

Learn more at
xerces.org/habitat-kits

● California
○ New overwintering site & 

Southern California 
residential kits

● Oregon
● Washington (new!)
● New Mexico
● Wisconsin
● Detroit, MI
● Mid-Atlantic

Presenter Notes
Presentation Notes





Online Resources

Presenter Notes
Presentation Notes
Our resources include:
 plant lists
 guides to habitat creation
managing pollinators
Pesticide guidelines
pollinator and beneficial insect assessment guides

Many are available on our website as PDFs.




Xerces Society is a 501(c)(3) nonprofit and 
contributions are tax-deductible. 

xerces.org/donate

The work we do depends on 
everyone. Make a difference 
for the invertebrates that you 
love by becoming a Xerces 
member today!  

Join the Movement

Xerces Society is a 501(c)(3) nonprofit and 
contributions are tax-deductible. 

xerces.org/donate

The work we do depends on 
everyone. Make a difference 
for the invertebrates that you 
love by becoming a Xerces 
member today!  

Join the Movement

Photo by Bob Danziger

Presenter Notes
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Lastly, we can't protect invertebrates without your support! You can become a member to help us protect invertebrates - the little creatures that run the planet. We have various one time and monthly membership options available with many perks. You can check us out on Xerces.org.

https://xerces.org/donate
https://xerces.org/donate


Photo: Maddy Kangas

Maddy Kangas
madeline.kangas@xerces.org

Thank You!
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