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Land Acknowledgement

We would like to acknowledge that the Saint Louis Zoo is located
on the traditional, ancestral, and unceded territory of the Osage
Nation and the lllini Confederacy. We also acknowledge that this
area and parts of Missouri had been traditionally used by others
including the Pawnee, Sac and Fox, Dakota, Lakota, Otoe,
Missouria, Omaha, loway, Quapaw, Chickasaw, Kickapoo and the
Haudenosaunee. The process of knowing and acknowledging the
ground beneath our feet is a way of honoring and expressing
ratitude for the people on this land before us. It familiarizes
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Apples visited by many different kinds of bees (see tree on
right) have higher seed and fruit set, and produce larger,
better-formed fruit than apples visited by fewer kinds of
bees (see tree on left) (Blitzer et al. 2015).




Apples visited by many different kinds of bees (see tree on
right) have higher seed and fruit set, and produce larger,
better-formed fruit than apples visited by fewer kinds of
bees (see tree on left) (Blitzer et al. 2015).
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Interaction Disruption

Climate change is affecting
rangas glabally. Here ants are
irvading and consuming
wildlifa 1 cloud forest never
biefore expased to thase
MaraUgars

Fire

Glabal warming alevatas
fire risk. Fires in Australia,
Amazonia, and Califarnia
bumad an unprecedanted
=5 millian hectares of
ferestin 2019

Mitrification

Fertifzer and preducts of foss
fueds combiustion e nierifying the
planat, chalanging the bintas
actated] b o rasrient
coricrs.

»lLoss ofiHabitatiand
Eragmentation

>linvasive Plant Species

»Changes in Agricultural
Practices

> Misuse of Pesticides
> Disease and Parasites
> Pollution

Pollution

Chermical, light, and sound
pedlution ul water, air, and soil are
impacting plant 2nd arimal life
vanridwide,

» Competition with
Introduced Species

Urbanization

oot 10 biodiversity and wikdlands,
Alraady, avar 500 varmabrates hava
P HArdoamm = ae= e e

Crur glofal populaticn of 7.8 billlan,
spread planet-wide, comes st great

Storm Intensity
Clirmate cranges bring stronger, marne
traquert stormis and hurricanss: mora
frre-iziniting lahtasing, and damaging
Fooding.

Global Warming

Arefic seq ice is decining precipitously, srebe-alpine
and other cold-adapted communities are
cantracting, whilks saa-iewel rise threaters constal

BCOEYEIaMm

DEATHBYA ©
THOUSAND CUTS

GLOBALTH HEATS{.(TD INSECTS,

Introduced Species

Glabal trade is accelerating the
mevement of pernicdaus plants,
animals, and patbogens to new
regicns-ctter with davastating
fonsequancas,

B

s

Agricultural
Intensification

Industrizlized agricutura, with

its attendant incraases in scals,

mencculteral zation, nutrient
input, and pesticde use, is
hacoming increasingly natuns
uririancty,

Droughts

Pariogds with diminishead
aracipitation are bﬁt{.ll"-'"lll'll:j
anger, mara freguent, and
warmer, with grave
cnnsequencas bor all lits.

Deforestation

The tropsics lost 1 1.9 milbon
hactaras of forastin 2019, mastheto
agriciliura,

Insecticides

Modam, industriali@ad agricultures,
with 15 increasing reliance on
charnical insecticides, has led to
chiraniz comtamination of wikdlands -
ard imparts to nontargat insects.



Massive Insect Decline Threatens Collapse Of Nature
Percentage decline in selected global insect populations over the past decade
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Total global insect population
decline over the past decade
41%
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Loss of
BIODIVERSITY

Biodiversity Loss is termed as a decrease
in biological diversity within a species,
ecosystems, places, and the earth as a
whole. If there is a loss of a speciesina
given area or a loss in the number and

genetic variability of any area, it is often

described as a loss in Biodiversity.
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PRIMARY DRIVER

OVEREXPLOITATION m

Process of harvesting

CLIMATE CHANGE
ASSOCIATED WITH

HABITAT LOS

fragmenting, Any nonnative too many aquatic or substance or any LOBAL WARMINE
or outright species that terrestrial animals, form of energy to Modification of
destruction of significantly which depletes the the environment Earth’s climate

an ecosystem’s modifies or stocks of some at a rate faster associated with
plant, soil, disrupts the species while driving than it can be rising levels of
hydrologic, and ecosystems others to extinction rendered harmless greenhouse gases

nutrient resources it colonizes

in the atmosphere
over the past one
to two centuries

—INFLUENCERS —
* Human population growth
® |[ncreasing consumption
* Reduced resource efficiency

BIODIVERSITY LOSS

Reduction in the number of genes, individual
organisms, species, and ecosystems in a given area

© Encyclopaedia Britannica, Inc.



There
IS

Hope!

Indicators of Biodiversity

Global Goal for Nature: Nature Positive by 2030
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https://www.naturepositive.org/

£ REWILDING!
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“To restore stability to our planet, -
therefore, we must restore its S
biodiversity, the very thing we have "We Mmust rewl Id th e WO rl d : b
removed. It is the only way out of "Rewilding the world is easier than you
this crisis that we ourselves have | think. A century from now our planet could
created. We must rewild the world! : o
be a wild place again.

Sir David Attenborough ~Sir David Attenborough

Rewilding.org



Global Charter
for
Rewilding
the Earth
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Wing Is Urozan Rewilelne

Rewilding, returning your landscape
back to nature, is possible for even the
most urban of environments. Stepping
back and allowing natural processes to
occur — in the process reducing
management of your yard — you can
encourage wild plants and insects to
return. Rewilding begins with
recognizing native plants as the basis
of the local food web that is essential
for populations of native insects and
other wildlife.




“We forget, in a world
completely transformed by man,
that what we're l[ooking at is not
necessarily the environment
wildlife prefer, but the
depleted remnant that wildlife
is having to cope with”

of nature to a
British farm

i, Vb N - |sabella Tree, Wilding

healrewilding
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The 3 Dimensions of Rewz’iddrg

(er 3 Us)
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Disturbance
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https://www.ecos.org.uk/time-to-put-the-wild-back-into-rewilding/

s . . Diversity and Cores
?D[@§ ﬁ@ RK@WDH@] y@@]? 1. Create Core Habitats

Homeror a. Plant Native Plants, Trees and Shrubs
. b. Provide Nesting Sites
@@HHD[@@@@W@ 2. Eliminate Pesticides

andlOtherWildlife 3. Reduce or Eliminate Lawns

4. Think about Time

«@ Dstandithe 3 @@D a. Day -Turn off the Lights

b. Seasons
c. First Year it Sleeps
5. Restore Ecosystem Functions and Keystone Species
Il. Disturbance

1. Forget Tidy
2. Leave the Leaves and Move the Leaves







CreatelCornelHabitats
RlantiNativelElowerksialireesrandiShrubs

Benerits
EnNance native
plodIversity.
Providing pollen and
nectar resources for
pollinators
Re-creation of native

habitats
Adapted to local climate



AvoidiCultivarsrand
DoublelBlossoms;
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Repeat Rlantings

- # - ! ‘- - u
- " . +Many bee species feed on
e,

' - only a single plant species
-, . i
during a foraging trip

Plant clumps of single
ggies within larger diverse

_; plantings are most effective

-« Repeat plant species
=" throughout landscape for
_-* = natural foraging
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Don:BEckgetilireesrandiShrubs

Red Bud
(Cercis canadensis)

\-v
o &

e Black Chokeberry
Crab Apple (Malus sp.) (Aronia melanocarpa)



NreesfandiShrubsiProvidelExuitifols Wﬁﬂ@ﬂﬁ{?@ and W@@J

Crab Apple (Malus T
spp.) Chokecherry,
(Prunus virginiana),
Black Cherry
(Prunus serotina),
Wild Plum

American Plum,

Blueberries
‘ (Vaccinium

spp.)

INUS americanéa




CreatelCoretHabitats

Twig/Tunnel-nesting
bees
(solitary)
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Squash Bee
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EliminatelPesticides

Z[ECTIVE
PESTICIDE

BUTTERFLY
AND

LADYBIRD
m FRIENDLY

KILLS ONLY

\

MADPDEN

I i

}ﬂnomm%o LAST OVER HALF THEIR

BIRDST0 10SS OF HABITAT
AND MISUSE OF PESTICIDES.
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Natural Pest Control: Hover Flies







Turf grass is the
largest irrigated
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Helping Pollinators: Bee Lawns

8

ARBORETUM

T

FOR MORE INFORMATION

retum

B Vs

https://www.beelab.umn.edu
o | /wild-bees/wild-bees-
' B flowers/beelawn



https://www.beelab.umn.edu/wild-bees/wild-bees-flowers/beelawn
https://www.beelab.umn.edu/wild-bees/wild-bees-flowers/beelawn
https://www.beelab.umn.edu/wild-bees/wild-bees-flowers/beelawn
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Day/NightEilurnioffithe

Fatal attraction

Dining by
streetlight

Lonely nights

Shifting
communities

Desynchronized

Bights

llluminated skyscrapers and spotlights can
lure migrating birds. Animals may become
disoriented and end up in deadly collisions or
perish from exhaustion.

Streetlamps, floodlights, and other luminous
objects attract a wide range of insects at
night. Predators home in on light-loving
swarms to take advantage of the
congregated prey.

Nighttime lighting drives away some
nocturnal pollinators, reducing the ability of
plants in lit areas to bear fruit.

Artificial illumination at night can increase the
proportion of microorganisms in freshwater
sediments that are able to photosynthesize
under low light levels.

Artificially lit nights can perturb an animal’s
and plant’s circadian rhythms, altering the
timing of activities, such as sleep, foraging,
mating, and migration, that are tightly
controlled by the body’s internal clocks.



Nocturnal
mammals
undisturbed

Dark night

Blrds sing earlier

n

W i{/m” /

llluminated mght

A\

Dawn

Correct perception of day length,
normal breeding

Perception of longer days causes
birds to breed early

[S emerge at

mal times

Normal
bird sleep

Insects
attracted

‘ \\\M\‘\,\L sl

Annika K. Jagerbrand, Kamiel Spoelstra Effects of anthropogenic light on species and ecosystems.Science380,1125-1130(2023).DOI:



https://doi.org/10.1126/science.adg3173

Avalon C.S. Owens, Précillia Cochard, Joanna Durrant, Bridgette Farnworth, Elizabeth K. Perkin, Brett Seymoure, Light pollution is a driver of insect declines,
Biological Conservation, Volume 241, 2020, 108259, ISSN 0006-3207, https://doi.org/10.1016/j.biocon.2019.108259.



How to limit light pollution

Blackout curtains can

@RK SKIES & LIGHT POLLUTION

Use more amber or

lowertemperature prevent outside light
I]l.ltdl]l]l' "] all= < (such as 2,700 Kelvin) from entering your home
L. L |'|'||"||]|'] A LED bulbs
Isghtlgauses ¥ | J—— :
terawatt -hours of tons of oil

Energy

s 1 p \lnshielded  Fguivalent to:
()~ lights waste &3 bilinar
> o about 30% $10 far every

~ of outdoor man, woman, and

lighting child in the LL.S.

Apply motion Hooded street lamps
detection or dimming can help direct
to light fixtures and contain light

Waste from bad

S 3 million
lighting releases as
! PdSSENQEr Cdrs
much CO, as:
We would need to plant 873 million trees every year to offset the waste Use timers or

Sewree: arkSkies. oy dimmers on lights



Jim I'ﬂcCurmac
and Chelsea Gottfried
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Think, about Time. tSeaso!n\
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"Plant for a Succel‘s*f}lon of Blooms
» o p ok »

Minimum of 3 blooming spemes throughout the

year (Sprlng, Summer and Fall)
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Eronouncediseasonality aimongieess

approximately 40 (some Hylaeus, Augochlora,
Augochlorella, Halictus, Agapostemon, Lasioglossum, Ceratina,
Bombus)

82 (e.g., Osmia )
49
(e.g.,Melissodes)

Data: Mike Arduser




General Bee Garden Planting Guide - Bloom Times

Common Name

Scientific Hame

Red Maple Acer rubrum

Pussy Willow Sailix discolor

Redbud (Cercis canadensis
Servicebermy, June Bemy, Shadbush Amelanchior arborea

Wild Plum Prunus amencana

Crab Apple Malus sp

Virginia Bluebells Mertensia virginica
Chokebemy Aronia sp.

Black Chemy Prunus serofina

Daisy Fleabane Erigeron sp.

Golden Currant FRibes odoratum

Columbine Aquilegia canadensis
Amnerican Holly llex opaca

Wild Hydrangea Hydrangea arborescens
Bee Balm/Horsemint Monarda sp.

Coneflowers Echinacea sp. & Ratibida sp.
Blue Wild Indigo Baptisia australis

Black Haw Vibumum prunifolium
Penstemon! Beardtongues Penstemon sp.

Migzouri Pimrose Oenothera macrocama

New Jersey Tea Ceanothus americanus
Bugleweed Ajuga reptans

Lambs Ears Stachys byzaniina
Milkweeds Asclepias sp

Yellow Crownbeard Verbesina helianthoides
Catmint/Cainip MNepeta catania

Coreopsis Coreopsis 5p.

Russian Sage Perovskia atriplicifolia

Rose Verbena Glandulana canadensis
Praite rose Rosa sp —x x
Purple Poppy Mallow Callirhoe involucrata
Rosemary Rosmannus officinalis
Fennel Foeniculum vulgare -
Praire Clover Dalea sp.

Lead Plant Amorpha canescens
Basswood Tilia americana

Shrubby 5t John's Wort Hypericum prolificum
Black-eyed Susan Rudbeckia sp.

Culver's Rioot Veronicastrum virginicum
Thyme Trymus 5. T xx x







hink§abolitalnime

NATIVE PLANTING

IN PROGRESS

Sleep Creep Leap

It may seem that the plants are “sleeping,’ The native plants are taller, although some Most all native plants should be well
but in fact they are investing in root growth, may still be in the seedling stage. A few established, with a number of species
natives may bloom. blooming.

5till some Mow as high as possible Scout and spot treat Burn a
several times over the growing season. This inJune or July. portion annually, if possible.
way more sunlight can reach seedlings.

This Is an A\ct o Patlechec®



Restore Ecosystem Functions and Keystone Species

"The rewilding of natural ecosystems that
fascinates me is not an attempt to restore them
to any prior state, but to permit ecological
processes to resume...Rewilding recognizes that
nature consists not just of a collection of species
but also of their ever-shifting relationship with
each other and with the physical environment"

George Monbiot
Journalist



90% of all
iInsects that eat

plants require
native plants to
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Wlth Native Plants
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Douglas W. Tallamy

With a.Foreword by Rick Darke:
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insects, including
caterpillars.




" "’1 ﬁ MNest Location
-'--1

1: American Elm
(Umus americana)

2. Oaks (Quercws sp.)

3. Black Cherry
(Prunus seroting]

d. Black Locust
(Robinia pseudeacocia)

5. Black Walnut
(fuglons nigro)

This map shows the
relative amount of time
chickadees spent
foraging in different
tree speciesin and
around a Washington,
D.C. yard. Ignoring
nonnatives close to the
nest—yellow star—the
birds preferred to fly

—: farther to natives such
' as American elm, black




“To create bird habitat at home--
aim for more than 70% native plant

foliage.”

Dr. Desiree Narango, research scientist at
UMass Amherst, found that in order for
chickadees to find the 6,000 to 9,000
caterpillars they need to raise their young,
70% of the plant foliage within 50 yards of
their nest must be native to the area.

F d Sl



Keystone Plant =
Host Plant

https://homegrownnation
alpark.org/keystone-
trees-and-shrubs/

Hawthorn
Spruce
Alder
Basswood
Ash

Rose
Filbert
Walnut
Beech
Chestnut

Crataegus
Picea
Alnus
Tilia
Fraxinus
Rosa
Corylus
Juglans
Fagus
Castanea




Keystone Plant =
Host Plant

Iris

Evening primrose
Milkweed
Verbena
Beardtongue
Phlox

Bee balm
Veronica

Little bluestem
Cardinal flower

Iris

Oenothera
Asclepias
Verbena
Penstemon
Phlox
Monarda
Veronica
Schizachyrium
Lobelia




| 9.2 Temperate Prairies
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Tree & Shrub examples

Trees and Shrubs List

e 9.2 Temperate Prairies
https://homegrownna ey L] 92 Temperat

American Plum

tionalpark.org/keysto e
ne-trees-and-shrubs/

(Guercus macracarpa)

Eastern Cottonwood
(Popuius deitcides)

- 8.3 Southeastern USA Plains

Tree & Shrub examples

Frunus seroting

Black Cherry

a)

Red Oak

[Guercus rubra}

T and Shrubs L
[ 8.3 Southeastern USA Plains

Black Oak

[Quereus velutina)

g LIGHT: Full

8 WATER: Law, dwerage
HEIGHT: 50- 60 f¢
SPREAD: 50 - ft

Blackjack Oak

(Quercus marilandica) {Salix nigra)

Red Maple
(Quercus steilata) T rubrus)
ull Sun ul S, Partial




Support Butterfly and Moth Caterpillars and Pollen Specialist Bees
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Garden ror Wildlife’ TR | R s R st ek 0 W o
by National Wildlife Federation Hetemotheca E— 1 (Hetarothace sublris) o 6
: Grindelia Curlycup gumweed (Grindelio squarosa)
Keystone Native Plants b I
Chrysopsis Maryland golden-aster (Chrysopsis mariana) s W 20 q;‘
-

Eastern Temperate Forests - Ecoregion 8 i e e s Gl S W =@
Native plants have tight relationships with wildlife, formed i R NG [moRu el Srvcl Lok 1 B
over many thousands of years, providing natural sources Keyrione plants are nafive plants crifical fo the food web and
ot food, cover and places to raise young. Without healtny ~ ~écestary for many wildiife species fo complete Pheir fife cycle. gaiem (verbesing aipmiole) R i
native plant communities, wildlife cannot survive. Every Without kegstons plants in The landscape, butfarfiles, native X
ecoregion has different native plant communities besc, and birde will not thrive. 363 of ovr ferrectrial birde Top 30 Keystone Plant Genera @ Top 30 Native Host Plants for

¢ ' rely on inceete cupported by keysfore plants. for Butterfly and Moth Caterpillar Pollen SpecialistBees

£ Common Plant # of Caterpillar Genus Common Plant # of Pollen Specialist
There are two types of keystone plants: Name Species that use this MName Bee Species Relying
W Host plants that feed the young caterpillars of approximately 90% of butterflies and moths (Lepidoptera). as a Host Plant on this Plant
@ Plants that feed specialist bees who only eat pollen from specific plants. Keystone plants for native bees oak 436 Hellanthus o 50
feed both specialist and generalist bees. dimaond, apricot, 4 Salidago goidenmod 92
chemy, peach, gum -
ymphyotichum | aster 33
Entornalogist Dr. Deug Tallamy, and his University of Delawars ressarch team have identilied the keystone plants that suppert buttsrly i oW 22t A Gwead =
and moth species. Native host plants of pollen specialist bees wers researched by pollinator conservationist Jarrod Fowler. Betula birch 25 = R black ayed siman =
Populus aspen, cottonwood, e
- . poplar Heterotheca goldenaster 24
TDFI KEVS'.‘DHE Plant Genera in Eastern Temperute Forests - EBDFBQIOT‘I 8
Acer maple 238 Coreopsis ticksesd 2z
A genus is o taxonomic category of plants that contding one or mone spacies of plants with similar charadtedstics. Spedes within & =
each genus have adapted to leedl conditions and are the appropridte native species o varieties suited to a specific ecoregion. Mokt opple 237 L o i
Vaccinium Huebemy, cranberry, o Verbesing wingstem 17
PlantType  PlantGenus Sample of Cornmon Species # Caterpillar # of Pollen Specialist deerbary Bidens beggartick 5
(not all encompassing) Species that Use Bee species that carya hickory 293
this as a Host Plant  Rely onthis Plant Cligkin thistie L]
; Lol pwe 200 Salix willow il
Trees Quercus White ook (Quercus alba ), Black ook {Quercus valutina) s W s 5
s Vaccinium blueberry, cranbemy,
Prunus American plum ﬂ\'mu&mwi?mﬂ} Black chemy e W Uimus am 164 herry ™
(Prunus serotina), Chokecherry (Prunus virginiana)
Picea spruce 432 Erigeron fleabane 12
Betula River birch (Betula nigra), Sweet birch (Betulo lenta) 2p0 W = = e ﬂ
Populus Eostern cottonwood (Populus deltoides) wr W = RO a4 Pitygpsis slkgrass 1
Acer Bm:aldu {Acer negundo), Silver m Ratibid rie coneflower
o el )} Sk kbl Ao o i) 2y W Rubus blackberry, 74 a prairie 71
¥ L Siphium rosinwead 10
Malus :mph l‘mmurawf,l'um.l- w W Juglans walnut 725 P S 2
= - Fraxinus ash 121
Carya gittemut hickory (Carya cordiformis), Pignut hickory 5 W Euthamia goldentop ¥
{Carya glabra), Mockemut hickory (Carya tomentosa) Foghss hagch 14 Dalea prairie dover 7
Pinus Pitch pine (Pinus rigida), Eastern white pine Ceatined chestrnt LAE] Oenothera evening primrose 7
(Pinus strobus), Virginia pine (Pinus virginiana) o W Ables fir " P FeE p
Shrubs Vaeginium HNorthem highbush bBluebemy (Vaceinium mynimﬁmn] Lavi larch 118
Biack highbush blueberry (Vaccinium fuscatum), 212 W " Gp = Gaillardia bianketflower &
Hillside blusberry (Vaccinium pallidum) Gonyhe 708 Balduina honeycombhead
Salix Praifie willow (Salic humilis), Black willkw (Sali nigns) 5t W DR 2 Solidago golderrod 109 Helain aneazeweed s
Flowering Solidago Stiff leaf gdldenrod (‘Solidago rigida), Atlantic goldenrod w0 W - ‘5:9 el ~ii L) Hellopsis heliog L]
Perennials (solidago arguta) Rosg) foss i Pectis chinchweed 5
Symphyotichum | Blue wood aster (Symphyotrichum cordifolium), w W v @ Symphyotrichum | aster s Cornus dogwood 9
Smooth aster (Symphyotrichum lasve) Comus dogwood % Lyonia staggerbush ¥
Helianthus Woodland sunflower (Hellanthus divaricatus), Small o W o @ Tsuga hernlock 12
woodland sunflower (Helianthus microcephalus) Amelanchier sernvicebemy iz
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Disturbance - Leave the Leaves

Leaves

NO FALL CLEANUP
) NE(ESSARY' 4

AMERICAN MUSEUM & NATURAL HISTORY @

Center for Biodiversity and Conservation

Life

Leaf
Litter

Elizabeth A.Johnson and Kefyn M. Catley

with illustrations by Patricia J. Wynne

[.eave LLeaves Alone

Moths

Salamanders

Butterfllies

Toads

Fireflies

Turtles

Small rodents

T a[ﬁ YARDS
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https://www.amnh.org/research/center-for-biodiversity-conservation/resources-and-publications/handbooks

DispersalandtConmectivity,
CONNECTIVITY

IS THE SAFETY NET OF NATURE

What is connectivity?

Connectivity is the degree to which
landscapes and seascapes allow species
movement and natural ecological
processes.

What does connectivity do?

Allows species to migrate or disperse to
feed, breed, and respond to climate
change. Allows natural communities to
thrive by maintaining ecosystem functions
like pollination and stream flows.

What do we want?

Connected lands and waters: wildlife
corridors, landscape linkage areas,
free flowing and connected rivers,
interconnected coastal and marine zones,
and climate-resilient ecosystems.

Why should you care?

Connected lands and waters benefit
nature and people. As the climate
changes and development increases,
we must act now to save and restore
natural connections across all
lands and waters.




Surrounding human-modified landscape
Landscape corridor /

Stepping stone corridor

Core area

- Buffer zone

Linear corridor




Corridors and Community




EoragingiDistancelofiBeesiRelateditorSize

Mason Bee Honey Bee Bumble Bee

Colletes inaequalis
Max flight limit: 0.5 mi

Distances these bees will forage for pollen/nectar

. T Osmia inspergens
Houston Bees —P Max flight limit: 0.25 mi

oo ==

Halictus ligatus
26% m _ Max flight limit: 560 ft e
% 50m
- - Lasioglossum leucomomurm
| 2% Max flight limit: 90 ft

1%

Photos € Laurence Packer 2004 via Discover Life

Number of Species

X-Large large Medium  Small X-Small

Bee Body Size







CONNECTING (Corridor) BRIDGING (Stepping Stone)
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These native plants provide

and other cherished wildlife.

resources for =
the lower Midwest, e
visit www, grownative.org.
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Native Plant
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Coexistence.
EducateYourself

OLIVER MILMAN
The Insect
Crisis
THE FALL of the
TINY EMPIRES

“l N\ the
\ it v LHIC

WORLD

STEVE

Silent Earth NICHOLLS

AVERTING THE INSECT APOCALYPSE ! ‘

How Insects Conquered the Earth & Why

DAVE G O U LS O N Their Fate Will Determine Our Future



RewildYourdTihotghts

Re ;’.’_‘F.g is also about the way we think. It is about understandlng

3 -u'| -"‘h‘:«; .

re:wild (rewild.org)
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“The old Lakota was wise. He knew that man’s heart away from nature becomes
hard: he knew that lack of respect for growmg, living thlngs soon led to lack of
respect for humans too.

N

Matho Néiirj (Standing Bear), Sicangu/Oglala Lakota



“The last word in ignorance is the man who says
of an animal or plant, "What good is it?" If the
land mechanism as a whole is good, then every
part is good, whether we understand it or not. If
the biota, in the course of aeons, has built
something we like but do not understand, then
who but a fool would discard seemingly useless
parts? To keep every cog and wheel is the first
precaution of intelligent tinkering.”




Grow Native

<P bIAT —
-\__':Bf _._:_\_\' ABOUT ~ EVENTS v LEARN ~ RESOURCE GUIDE MEMBERSHIP NATIVE PLANT DATABASE DONATE

NATIVE PLANTS WORR Q
Grow Native! is the native plant marketing S,

and education program of the Missouri
Prairie Foundation.

https: //grownatlve org/




The Xerces Society

Pollinator Conservation
Resource Center T SERCEs )

about

Pollinator Resource Center

L] L] L] L]
Welcome to the pollinator resource center, where you can find regional information about plant lists, habitat
e I O I I - S e CI I C l I O rl I l a I O l I conservation guides, and mere. Scroll over the map below and dick on your region of the country. For
guestions or comments about the Resource Center, or to suggest additional content, please contact E

Mader, Xerces’ Nabional Pollinator Outreach Coordinator.

from Extension, NRCS, NGO, — —
and other sources, including:

» Plant Lists e b

conservation baa'xs in farm
landscape

] ] - 1 " y )

o - = The Xerces Society works with

. ional staff to includ
| 3 peflinators in the Farm
" " . . - » Xerces organizes a brsfing to D.C.

° . 2 |egislators an honeybees, Colony

esticide Guidelines
pollinators
_- - = The National Research Counal

issues 3 report on the Status of
Pollinators in North America

- .lunculturali important bumble

www.xerces.org/pollinator-
resource-center i e e bt v s st o el s Lo

Columbia Foundabon, Turner Foundation, Panta Rhea Foundatlon Disney wildlife Conservation Fund, CS§
Fund, Wildwood Foundation, CERES/Greater Milwaukee Foundation, Bullitt Foundation, Organic Valley,
Organic Farming Research Foundation, and Xerces Society members,




Pollinator Partnership
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- - How You Can
. Sustain Wildlife
With Native Plants

- Douglas W. Tallamy

Foreword by Rick Darke

The Rich Ecology of Our
fial Native Trees
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DOUGLAS W. TALLAMY

NEW YORK TIMES BEST-SELLING AUTHOR OF Nature’s Best Hope
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Insect Pollinator Identification

RAUFMAN

Field Guide o
Insects of
North America

The easiest guides
for fast identification

“The first truly thorough
treatment of the North
Amenican insects in field
guide form.”
— N BCORN irtorncingnd.
o gl Bespdenide

~ ERIC R. EATON
& KENN KAUFMAN

RUBBER FLIES

{lmmily Asilidae) are (o othor insocts what falcons ane to other birds:
swill predators on the wing, They vary greathy in size [3-50 mm long) and
shapo (long and slender 10 compact and robusal. They are mest dnerse
in the wostern and central ULS. All can be recognized by the usually
“benrded” lace and the concave 1op of the bead betwien their oyes.
Many act like Bycatchors, perehing on logs, faliage. haigs, or the ground,
cocking their heads af insects passing overhead, and dashing out to sp-
peehend @ victim. In the few cases in which their life histories arg known,
robher fiy larvae are axternal parasites of beete grubs orlaneae of othar
insects. There are close 1o 1,000 species in Marth America,

The genus Lapleria includes remarkable bumble bee minics. There are at
least &y species on the continent, Look for them in forests where the can.
opy opens or theee i dappled sunlight. The castern Laphirio grossa often
alights on stumps of oak and clm. It is known to feed on Japanese beetles,
The smaller Laphria thoracica is quite common in the nonheast U5, It
sometimes stakes oul apiarics and foeds on the honey bees. The color pat-
tern varies greatly among individuals, Lapliria saffraeme probably mimics
queens of the Southern Yelbowjacket (p. 356), Look for il in pine forests
aml coastal plains of the sowheast, Laphirie asiur ranges in the nonhwest,
Laphria index is probably a complex of several species, transcontinental in
Canada and the northern ULS., marked with metallic copper or orange on
the thorax and abdomen. Laphria canis probably sepresents another spe-
cies comiplex ocourring mastly in the sas.

Efferia is an epormous genus with 1oo species in Morth America, many
of them very common, especially in the west, Watch for them in dev, open
habitats susch as fGelds, thickets, and forest edges, where they land on posts
and sther exposed perches. Males have conspicuous bulbous claspers on
the tip of the abdomen and are marked with dazzling silver bands. Femnales
it their swardlike ovipositor 1o deposit eggs in dead Bower heads, cracks
in thie sotl, and other crevices

Prowtachis is 3 widespread genus in North America, with 21 specics
here, incheding Pronachies hinei of the contral states. You might hear this
species before you see it, as it departs its perch with a Jowd, buzzing flight,
quickly alighting again nearby, usually on a vertical branch or twig.

Members of the genus Mallophoring are recognized by their bright
green eyes. The 15 species in North America prey almost exclusively on
bees and wasps, Malloplora includes 14 species in North America, bee
mimics that prey mastly on honey bees, bumble bees, and wasps,

The genus Proviacanihus incudes 18 North American species, They
are large Rics, capable of taking prey the size of grasshoppers. They are
scen mastly in grasslands and on shruba abong the margins of woods and
swamps, but a few specics hang out on riverbanks.

Asiliesis 2 large penus, with 74 species in North America. Asilis sericens
ranges over moech of the eastern ULS, This is one of the first robber flies of
spring in the southern part of is range, but adults are on the wing through
August, Look for them resting on twigs, weeds, or open ground.

288 eeurosuies

ROBBER FLIES

Laphria Laphria
theracics failenon

/l‘ Lophria
aghur

lemals

Laphria
rrdis

Mallophoring sp.

Mallapkara sp.
Proctacanthus
migeiveairis

Asilus sp. i
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‘Includes Tree)Shrub, and Perennial

Plant Profilesiforthe Midwest, g
Great Lakes, and NortheastRegions

An ldentification Guide
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of North America | s E fa
FT® A Guide to North America's Bees 'ﬂ - T-ﬂ

POLLINATORS

OF NATIVE PLANTS

Attract, Observe and Identify
Pollinators and Beneficial Insects
with Native Plants

Joseph S. Wilson & Olivia Messinger Carril ~
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BRAIDING
Giving Nature a Second Change
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Rewilding Britain and its Birds
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Isabella Tree & Charlie

‘A primordially fortifying book’ ‘Exciting, convincing stuff’
Mevw Sholosman Co .".'_-.".':\

vICKI HIRD BENEDICT MACDONALD

il CORNERSTONES

Wild Forces
That Can Change
. Our World =~

” - iy o

| The Remarkable
{ *I# Things thit inascts:

{and Other Invertebrates)
Do - And Why We Need to
Them More

A Practical Guide
to Rewilding
Big and Small
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