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Depressing News First….
• We are living in the midst of the sixth great mass
extinction
• Butterfly species are becoming extinct or
extirpated at an unprecedented rate worldwide
• The Large Copper was the first butterfly declared
extinct in Britain by 1848
– The Committee for the Protection of British
Lepidoptera was finally formed in 1925 (77 yrs. later)

• Twenty-seven species of butterflies have
disappeared in Italy due to urban sprawl
(Fattorini 2011)

Depressing News First…
• The Sinai Hairstreak in Egypt is reduced to fewer
than 1000 individuals (Power et al. 2014)
– Climate change has affected the mountainous
region where it lives
– The butterfly has limited dispersal
– The host plant is declining and in remote areas

• “At-risk butterfly species are declining worldwide
at an alarming rate” (Schultz et al. 2008)

Depressing News First….
• Eumaeus childrenae, the Mexican cousin to the
Atala, was listed as Endangered by the a regional
conservation organization in 2014
– Habitat destruction and loss of its cycad hostplant
in the wild
– It is now found
in city gardens!
(Ramirez-Restepo, Koi &
MacGregor 2015)

• All cycads are in trouble
globally

Ramirez-Restepo

Depressing News First…
• Japan’s grassland butterflies have declined by
90% due to predation…by Anolis carolinensis!

• Singapore records that over 56 butterfly
species have become extinct (Koh, Sodhi & Brook
2004)

– Over 208 potential hostplant extinctions

Depressing News First…
• The US lost the Xerces Blue (1875)
• 34 species of butterflies and 73 species of moths listed
as rare and declining in US (Schweitzer, Minno & Wagner 2011)
• Migrating monarch numbers in Mexico have dropped
significantly for the last twenty years
• Monarch numbers in an overwintering roost in Santa
Cruz, CA declined from 120,000 in 1997 to 1300 in
2009
• The Island Marble is extirpated from Canada and is
now found on only 8 islands in Puget Sound
out of an original 52 sites (Wings 2012)

Depressing News First…
• Florida has lost the Zestos (last sighting was 2004)
and the Rockland Meske’s Skipper (last sighting
was late 2009)
• The Nickerbean Blue and Florida Leafwing
disappeared from Big Pine Key after 2005
(Hurricane Wilma)
• The Miami Blue has disappeared
from mainland Florida
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Depressing News First…
• There are severe declines in Florida White,
Florida Purplewing, Florida Leafwing, Gray
Ministreak, Dina Yellow, Malachite, and Keys
Palatka Skipper, Rockland Grass Skipper….
• By the 1980’s, the Little Metalmark and
Hayhurst’s Scallopwing disappeared from the
Keys
• Bartram’s Hairstreak was
USFWS listed as Endangered (2015)

Climate Change
• The Uncompahgre Fritillary has moved upwards in the
San Juan Mountains of CO (Britten et al. 1994)
• 159 butterfly species in CA have shifted their range
upwards in the Sierra Nevada Mountains in the past 35
years (Forister et al. 2010)
– Species richness declined in over half the sites
– The most severe reductions were at lowest elevations, where
habitat destruction is greatest

• 16 butterflies in Spain have shifted their range upward
by over 200 meters in the past thirty years (Wilson et al.
2005)

• The Atala now persists as far north as Martin Co.

General Climate Change
• Microclimates necessary for many butterfly
species are changing or gone
– Host plant survival, bloom-time and senescence are
out of sync with larval and adult life stages for many
species
– Changes in butterfly biology (mating, dispersal,
interactions) is affecting survival
– Temperature tolerance zones for all animals is
changing
– Changing predator-prey dynamics is a secondary
factor (bird migrations, e.g.)

And There’s More…
• “Defaunation of ecosystems” (Dirzo et al. 2014)
– Near extinction of horseshoe crabs in Japan
(Thousands observed in 2009; 8 individuals in 2012)
– Amphibians: 30% threatened (2000); epidemic chytrid
fungal disease; alarming and rapid decline (USGS
2015)
(http://www.amphibiaweb.org/declines/declines.html)

– Reptiles: Worldwide decline in most native species,
diseases and invasions of non-native species (Gibbons
et al. 2000)

Defaunation and Destruction
– Bees and other pollinators: 87% decline
• Habitat loss, fragmentation and modification,
agricultural and grazing practices, pesticide use,
and the introduction of nonnative species
(http://www.esa.org/ecoservices/poll/body.poll.scie.de
cl.html)

– Birds: Worldwide decline in most species
• Migratory routes disrupted: same causes!
• (http://www.birdlife.org/datazone/sowb/casestudy/120)

Defaunation and Destruction
– Marine biota: 50% decline between 1970-2012
• 250,000 metric tons of plastic in the Pacific
Ocean
• Coral reefs are bleaching and dying worldwide
• Synergetic interactions of pollution, rising
ocean temperatures, declining fish populations
(overfishing), commercial fishing methods, loss
of top predators….
• “Shocking decline” (WWF 2015)

Defaunation and Destruction
• Landscape modification and habitat
fragmentation are key drivers in global species
loss (Fischer & Lindenmayer 2007)
– Extinction cascades begin with loss of native
vegetation and deterioration of structure
– 30% native landscape loss is the threshold point for
cascading effects to begin occurring

• Loss of connectivity between fragments is severe
• A lack of suitable habitat is a major barrier to
recovery

Defaunation and Destruction
• Species at greatest risk of extinction from climate
change and anthropogenic alteration are narrow
endemics facing insurmountable dispersal
barriers (Hardy & Dennis 1999)
• Generalist species and those
that are strong dispersers
are less at risk

Defaunation and Destruction
• 40% of historically documented species-level
extinctions that can be attributed to specific causes
are associated with invasive species (Thomas 2011)
• Most extinctions occurred in island-like
environments with concentrations of endemic
species (Thomas 2011)
• “Whatever conservationists do, others will continue
to move genotypes and species for forestry,
horticulture, agriculture, pet trade, and biomedical
purposes, and accidental transport will take place.”
(Thomas 2011)

Why do we need to care?
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The troposphere is 4-12 miles deep…the stratosphere is a mere 12 miles above sea level.

Insect Ecosystem Services
• The economic value of ecosystem services provided
by insects is more than $57 billion dollars per year
(Losey & Vaughan 2006)

– Soil and water nutrient recycling
– Soil and water improvement (fertilization, aeration,
cycling of nutrients and wastes)
• Ground-dwelling invertebrates produce more than $25
billion worth of topsoil globally per year (2002)

– Food resources for other wildlife
– Waste management
• But the value does not include dead animal and plant
decomposition (not enough quantitative data)

Insect Ecosystem Services
• Scarab beetles and others remove cattle waste
• Each head of cattle produces >9000 kg of solid waste
yearly X 100 million head of cattle in the US (2004)
• Avermectin is used to treat the cattle of internal parasites
• Avermectin is toxic to the beetles!

• Average breakdown with beetles is 23 months
• Average breakdown without beetles is 28 months
• Beetles burying cattle waste reduces flies and
other disease-carrying pests

Insect Ecosystem Services
• Insects provide pollination of both human and
animal crops
– $18-27 billion for the value of insect pollination (Xerces 2003)
– 125 million pounds of beeswax as well as direct consumption of
honey, bee pollen, royal jelly and other bee-related products (2000)

• Insects act as pest control
– $50 million of beneficial insects sold worldwide to control pest
insects (Vaughan 2002)

• Insects are recreation boosters!
– Hunting (herbivores) and fishing (consumptive activities)
– Bird, reptile, amphibian, dragonflies, and butterfly watching
– Most species being “watched” by enthusiasts rely on insects at
some life stage for food, or are insects!

Other Invertebrate Services
• 9 billion tons of shrimp, lobster, crab and other
crustaceans were harvested worldwide (1999)
• 19 billion tons of clams, oysters, squid and other
mollusks (1999)
• 225 million pounds of silk was harvested from
domestic silk moths (2000)

Invertebrate Services Value: Priceless.
• Human lives depend on functioning and intact
ecosystems, in which invertebrates play a vital
role
• “Preservation of whole habitats is urgently
needed…to avoid cascading effects of species (co-)
extinctions.” (Koh, Sodhi, Brook 2004)
• With isolated populations, there are often no
source populations for re-colonization once a
colony has been extirpated (Hatfield et al 2015)

System-wide Declines….
• Environmental degradation=decline in beneficial
native insects=decline in biodiversity
• The keystone species are often lost first!
• Further fragmentation & isolation of fragments=
• Reduced connectivity
– Increased artificial impediments: highways & noise walls,
buildings, lights, traffic, developments, shopping malls and
pavement, reduced natural environments, increased
artificial environments

What’s Broken…
•
•
•
•
•
•

Home owners vs. Home Owner’s Associations
Native gardens vs. ornamental landscapes
“Neighbors”
Condominium rules
City regulations
Uneducated code enforcement officers

…and How to Fix It.
• 2013 Florida State Statues, Title XXVIII, 373.185:
– NATURAL RESOURCES; CONSERVATION, RECLAMATION,
AND USE

– A deed restriction or covenant may not
prohibit or be enforced so as to prohibit any
property owner from implementing Floridafriendly landscaping on his or her land….
– A local government ordinance may not prohibit
or be enforced so as to prohibit any property
owner from implementing Florida-friendly
landscaping on his or her land.

What’s Broken…and How to Fix It.
• Current landscaping practices are broken…
• Plant native as much as possible!
• Decrease use of non-native, especially invasive
plants & trees
• Improve native nectar and hostplant resources
– Avoid “boxing” plants to prevent killing insect
larvae and eggs and to protect nectar sources

• Hire eco-friendly landscapers
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What’s Broken…and How to Fix It.
• Landscaping practices are broken…
– Keep palm inflorescences until fruiting stage
– Keep at least some wildflowers (aka “weeds”)
– Plant hostplants for butterflies and moths

What’s Broken…and How to Fix It.
• Landscaping practices are broken…
– Keep tree snags and older trees (if safe!) for
nesting cavities
– Avoid severely trimming trees (“hat-racking”)
• Hire a licensed eco-friendly arborist

– Keep brush piles for birds and wildlife to forage
and live in if your property is large enough
– Replace as much lawn as possible with native host
plants, ground cover, native trees and nectar
sources instead

What’s Broken…and How to Fix It.
• Maintain natural mulches
– Immature life stages of some butterflies, moths,
beetles, and other insects live in the leaf litter!
– These insects help keep the soil healthy

• Avoid using mulch from pine bark, cedar and
cypress—it promotes deforestation
– Thick wood mulches harbor fungus and molds

• Compost kitchen and yard waste
– Invest in a chipper for yard waste
– Makes the best compost! Best fertilizer for your garden!

What’s Broken…and How to Fix it.
• Non-native invasive animals (ants, lizards, frogs,
termites)…
– Carefully inspect landscaping timbers, potting soils, nursery
plants, etc., for these pests
– Install bird houses for our declining native species, especially
screech owls, Carolina wrens, mourning doves, downy
woodpeckers, and flickers

• Mosquito control spraying…
– Call the county to request no spraying
– Request a warning call when they will spray anyway (pesky
neighbors called them)
– Remove non-native bromeliads
– Remove standing water in planters and saucers

What’s Broken…and How to Fix it.
• Go organic!
– Promote beneficial insects in your yard by providing
native vegetation and mini-habitat
– Install nest boxes for native birds and bees
– Use appropriate cover on windows to reduce bird
strike

• Reduce pesticide use (herbicides, fertilizers, etc.)
– 664 pounds of pesticide per 2.5 acres is used in Florida
annually (Pimentel 2006)
• Does not include mosquito control, or home pesticide use
• Washington Puget Sound study found more pounds of pesticides
per acre in urban neighborhoods than in agricultural fields (do you
really need a perfect lawn?)

What’s Broken…and How to Fix it.
• Avoid Round-up! WHO determined glyphosate is
carcinogenic (2015); banned in many other countries
•
•
•
•
•

Bermuda, Colombia, France, Germany
Argentine physicians call for ban
Brazilian federal prosecutor calls for ban
http://web.mit.edu/demoscience/Monsanto/about.html
http://www.naturalnews.com/031138_Monsanto_Roundup.ht
ml
• Toxins accumulate over time:

What’s Broken…and How to Fix it.
• Avoid neonicotinoid pesticides!
– These chemicals persist on commercial plants for
months
– Buy local plants and support organic suppliers

• Check garden products for, and avoid using
imidacloprid, dinotefuran, clothianidin, and
thiamethoxam (all neonicotinoids)
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What’s Broken…
• Agricultural practices…
– Maintain native vegetation around the perimeter
of the fields
– Avoid pesticides that poison wildlife directly
– Avoid the use of systemic herbicides
– Note migration times for birds, butterflies and
other wildlife
• Avoid cutting field edges
(preserve nectar and ovipositing sites)

What’s Broken…and How to Fix It.
• Join and support wildlife and conservation
organizations
• Sign petitions, but “unique” letters carry a lot
more weight!
• Write letters to state, county, and city
commissioners, and representatives
• Refer to specific legislations, support for a specific bill,
etc.
• Explain how the issue affects you and your family
• Remind them that you vote!

What’s Broken…and How to Fix It
• Conspicuous consumerism is broken…
– Use your consumer power to influence both retail
businesses and commercial growers
– The consumer practices of Americans influence
other nations for better or worse
– Actively promote conscientious use of resources
here and when in other countries
– A plant-based diet is healthiest for you and the
planet

What’s Broken…and How to Fix It.
•
•
•
•

Buy non-polluting products
Support local organic farms
Recycle and re-use products
Buy products with less packaging, especially less
plastic material
• Avoid soap products with plastic microbeads
• Support “Ocean Cleanup” to clean up the Pacific
Ocean Garbage Patch
• Demand a ban on fracking in Florida

AKA What Else Can You Do to
Help Save the Planet?
Or at least your little corner of it….

Find out who is doing what…
• …and get involved!
– If you can join ($$), do so
– If not, join in the workforce and canvass others

• Be aware of local government decisions and
make your VOTE count.
• Leverage private investment in greenspaces by
partnering with other green organizations

Get (more) Involved…
• Buy “Attracting Native Pollinators”
by the Xerces Society
and encourage your
neighbors to do the same!

Get (more) Involved
• Buy “Eradicating Ecocide” by Polly Higgins, Esq.
• “Eradicating Ecocide” highlights
the need for enforceable,
legally binding mechanisms in
national and international law
to hold account perpetrators
of long term severe damage
to the environment.

Promote Environmentally Friendly
Landscaping
• Use information from Florida Friendly Yards and
Neighborhoods and the Institute for Regional
Conservation
• Join NatureScape Broward! Get certified!
• Join Connect to Protect (Fairchild Tropical Botanic
Garden)
• Continue to participate in NABA counts, birds
counts, and Monarch Watch and encourage
others!!

THANK
YOU for
caring!

