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Biodiversity is defined as 

"the variety of life found on Earth," 
though it is not simply the variety that is important. 

Plants, insects, fungi, mammals, bacteria, and birds donõt simply 
co-exist in an ecosystem, they interact and depend on 

each other in specific and irreplaceable ways-
ways that are shaped by each organism's unique characteristics.

Biodiversity, then, is really a measure of the abundance of 
ðspecific relationships between species ð

relationships that have evolved over millennia.

In August of 2018, the Office of Campus Sustainability 

launched a Biodiversity Initiative in partnership with 

faculty and staff from across campus to identify, 
support, and protect a wide variety of interdependent 

living species on our campus.

We live in an era in which species of all kinds are disappearing at 

alarming rates.Destruction and degradation of habitat are the primary 

driver of species extinction, and human activities are the primary cause of 
that habitat loss.

Plants and animals of all kinds also face other threats, such as 

displacement by invasive species, hunting and overharvesting, and the 

pressures of the climate crisis. Habitat and species loss are not anomalies 
that happen in far-off rainforests-theyõre occurring all around us. Every 

paved, mowed, night-illuminated, and developed landscape contributes to 
the loss of species diversity.

IntroductionBiodiversity Initiative
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With this initiative, we seek to support the native creatures 

that have called this place home for countless generations. 

To do so, we must identify these organisms and 
understand the complex relationships between them. 

One of natureõs most important processesfor 
expanding the diversity of species is pollination, which 

brings together the reproductive cycles of a flowering 
plant and an animal, usually an insect.

Protecting Pollinators

Pollination is vital work, not just because insect-pollinated crops account for 

up to 30% of the food we eat (USDA, 2013), but because all plants that are 

pollinated by insects rely totally on those pollinators for their reproduction. 
If there are not enough pollinators to do this work, then a huge percentage of 

the plants that surround us and feed us cannot reproduce in sufficient 

quantity and will face extinction.

Native insects need native plants, 

and native plants need an abundance of pollinators.

Laura Wyeth

Threats to Pollinators 

Loss of Habitat 

Fragmentation of habitats and loss of plant hosts

Environmental Pollution 

Pesticide, herbicide, and fungicide exposure

The Climate Crisis 

Plant and insect life cycles moving out of synchrony, extreme 

weather events, extended droughts
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Flowering plants and 

pollinating insects have a 

special relationship; they 

depend on each other to 

reproduce. 

Bees visit flowers to find 

nutritious nectar and pollen, 

which they gather to feed 

their young. Some of that 

pollen will get transferred 

from one flower to another 

while the bees forage. 

When a flower receives 

pollen from another plant 

of its kind, it uses that

pollen to fertilize its eggs, 

creating new baby plants, 

which we know as seeds.      

During pollination, a 

bee gathers nectar and 
pollen that it uses to 

feed its offspringé 

éand the plant 

receives pollen that it 
uses to fertilize its eggs 

and produce seeds.

Illustration: Laura Wyeth & Gillian Barnard

This elegant cycle ensures continuing generations for both flowering plants and bees.Pollination 

Most plants do not bloom continuously throughout the season; they have a specific period of bloom each year, some lasting only afew weeks.  

Most pollinators need to forage all season long, however, so itõs important that they have access to a wide range of early, mid, and late season blooms.
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The Monarchõs 

host plant is 

milkweed. 

Pollinator Life Stages

Insects experience a series of body transformations  

called metamorphosis, usually involving an egg, 

larval, pupal, and adult stage. They eat different things 

during each stage of their life cycle. Becoming 

familiar with these changes is the key to 

supporting insect pollinators. 

Bees live through their egg, larval, and pupal stages 

inside a brood cell in a nest. During these stages, they 

are largely immobile, and feed on a mix of nectar and 

pollen provided by their mothers. Adult bees feed on 

flower nectar.

Butterflies and moths experience a metamorphosis 

that most of us are familiar with. After hatching from 

an egg, the larval stage, called a caterpillar, eats leaves 

voraciously until itõs time to form a transformation 

chamber, or chrysalis. After a period of concealed 

development, they emerge radically changed into 

winged adults. Their mouth shapes change from leaf-

chomping jaws to nectar-sipping straws, which 

indicates the change in their food source. Adults 

transfer pollen from flower to flower while foraging 

for nectar.

Most insects that eat plants can only eat 

specific species of plants, known as host plants. 

This is because plants produce their own chemical 

deterrents and poisons, in order to protect 

themselves from herbivores. Over thousands or 

millions of generations, some insect species develop 

an immunity to a particular plant or plant familyõs 

poisons, allowing the species to eat plants in that 

group. Sometimes the species loses the ability to eat 

any other plants, and become reliant on specific 

plant species. 

In order to support the greatest range of 

pollinators, we need to provide and protect a 

wide range of host plants.

Insects whose larval stages eat leaves, such as 

butterflies, moths, flies, and beetles, typically lay 

their eggs on or very near to their host plants, so 

that the newborn larva donõt need to travel far to 

start eating.Some insects eat host plants that are 

herbaceous perennials, but most trees and shrubs 

serve as host plants, too.
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Wasps: Many wasps feed on nectar and other sugars as adults, 

though they feed their larva other insects. Bees descended from a 

wasp ancestor. The majority of wasps are small, non-aggressive 

creatures that rarely sting people. The yellow jackets and hornets, 

who attack if provoked, have given their docile cousins a bad rap. 

Beatriz Moisset

Larry Master

roadsendnaturalist.com

Sarah Bright

Laura Wyeth
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Though bees are the most abundant and efficient pollinators, many 

other creatures feed on nectar and transfer pollen in the process. 

Butterflies: Spicebush swallowtails, Monarchs 

(Danaus plexippus),and Cloudless sulphur (Phoebis

sennae) are native butterflies that are common in 

our area. Butterflies survive on flower nectar in 

their adult stage, transferring pollen as they go.

Beetleswere among the first pollinators of flowering plants, 

beginning in the late Jurassic period, 150 million years ago. 

Many beetles eat pollen as adults, and most lay their eggs on 

or near a host plant.  The Flower scarab (Trichiotinusassimilis)

is an important pollinator of native magnolia trees.

Moths: Some moths live a short time as adults, as brief as two 

weeks, and so do not feed at all.  Hummingbird clearwings 

(Hemaristhysbe) are beautiful, move fast, and hover while they feed; 

itõs easy to mistake them for hummingbirds. They are common in 

our area, though, so keep a look out for them in summer! 

Flies: Adult flower flies in the family Syrphidae

eat nectar and pollen. Flies do not have 

stingers, but many species have developed 

body shapes and coloration that mimic bees 

and wasps, to avoid being eaten by predators.

Hummingbirds are attracted to red, tube-

shaped flowers. Ruby-throated hummingbirds 

(Archilochus colubris) are the most common 

species in our area, though they are migratory -

every winter they fly to Mexico or Florida!

Pixabay

Here are some other types we 

hope to support in our area:

Types of Pollinators



Bees In terms of supporting biodiversity, bees do a tremendous amount of work. 

Bees have specially co-evolved with many flower types, and their bodies have been shaped by 

evolution to carry pollen for the benefit of their offspring and for the flower. But like so many 
species, their numbers are in steep decline.

Emily Puthoff
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The reasons for this loss are the same for native and non-native bees, solitary and communal:  

disease, parasites, and pesticide exposure, and especially habitat loss 

(meaning loss of host plant, in many cases). More work needs to be done to change the 
public perception of these creatures from pests to 

invaluable pollinators.

Bees

To guarantee their next generation, bees need access to flowers; they need meadows, 

gardens, roadside verges, forest edges, and farm margins. They need easy access to spaces 

full of plant life, especially native flowering annuals and perennials, at all stages of growth. 
They will inadvertently pollinate the flowers they visit as they collect pollen and nectar, 

and those efforts will help ensure that the plants will survive for another generation, too.

For a bee, a ôhabitatõ isnõt a place so much as it is a community of other species.

Itõs an abundance of healthy, prolific flowering plants that havenõt been sprayed with 
chemical pesticides.

Emily Puthoff
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Image: Cooperative Extension, University of Hawaiõi at Manoa

Leafcutter Bee Nest Building

Mom finds a suitable hole in a wood structure or tree, then cuts a circle 

out of a leaf. She builds a small cell in the hole using the leaf pieces, 

fills it with pollen and nectar, lays an egg in the chamber, then seals the 

cell, flying off to gather materials for the next cell.. 

egg          larva                                      pupa                    winged adult 

Native Solitary Bees

Usually, when we think of bees, we think of 

honey bees, who live in hive communities. 

In fact, the overwhelming majority of 
North American bees (90%) are solitary 

species that build nests in trees, dead wood, 
or underground. In solitary species, each 

female creates her own nest and feeds her 

own young with nectar and pollen. Many of 
these native bees are very small, and escape 

our notice until we learn to see them. 

Different species of bees emerge and forage 

at different times of year (early spring, late 
summer, etc..) so itõs important to have 

pollen producing flowers available 
throughout the season to meet their needs.
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Å A single species, Apismellifera, the European honey bee

Å Introduced from Europe in the early 1600s
Å The most well-known bee species, used world-wide to pollinate crops 

and produce honey

Å Live in communal hives of females that work together to raise the next 

generation

Å One queen bee lays all the eggs for the community; her sisters work 
together to build the nest, feed the young, defend the hive and keep it 

healthy

Å Males leave the nest to mate with an unrelated queen and begin a new 

colony

Å Can be aggressive in defending their nests and can sting if provoked, but 
rarely sting while foraging

Å Employed in great numbers as pollinators for commercial crops because 

they are easily transportable, though they are not necessarily better 

pollinators than native bees.

Å North America has over 4000 native bee species
Å Over 400 species of native bees are identified in New York State

Å 90% of the bee species in North America are solitary

Å Solitary female bees lay their eggs in small tunnels, dug into dead trees or   

in the ground

Å Native bees have a great range of diversity in size, shape, nest 
construction, and flower preferences

Å Females create as many nests as possible and do not defend them

Å Are not aggressive and rarely sting

Å Gather nectar and pollen to provision each egg they lay; solitary bees do 

not produce honey
Å Very efficient pollinators; most spend more time per day foraging than 

honey bees, and are more likely to forage in inclement weather

Å Precious resources in our ecosystem

Native Solitary Bees Social Honey Bees

Tim Stanley Laura Wyeth

Differences Between

Native Solitary Bees and Honey Bees:
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Though weõre lucky to live in a county that boasts impressive parks and 

preserved lands, much of the land in Ulster County is fragmented by roads, 

tamed into unproductive lawns, or otherwise made unsuitable for the 

thousands of species of all kinds that have historically lived here. 

Habitat loss is the primary reason that so many species become 

endangered and go extinct, and not just in the rainforest or other exotic 

locales, but right here in our backyards. We can reverse these trends, but 

only if we learn how to see and understand Natureõs elegantsystems.

Pollinating insects and the plant allies they rely upon are in 

dangerous decline worldwide. 

To support pollinators, we need to consider the spaces all 

around us as potential habitat, and to change our perception of 

unmanicuredspaces from òmessyó to òlife-sustaining.ó 

Given the incredible loss of species diversity the world has 

experienced in the last century, every little bit counts. 
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The SUNY New Paltz campus sits in the scenic Hudson Valley amongst the forests 

and fields of the Shawangunk Mountains. We are surrounded by many large parks and 
preserved habitats, a great variety of farms and orchards, highly connected public rail 

trails, and a town that places a high value on environmental conservation. Our campus 
encompasses over 209 acres, including 45 buildings that cover approximately 2.27 

million square feet, an abundance of mature shade trees, a wetland complex, several large 

fields, and a thriving deciduous forest dominant in beech, oak, and hickory.

SUNY New Paltz is situated in the Saw Mill Brook Watershed.Waters from nearby 
neighborhoods collect and flow through the heart of campus, including the central pond 

system. The Saw Mill Brook then flows through the south end of campus and the forest 

beyond before looping back north to flow into the Wallkill River.

Given the range of habitat types within 

our campus and our close proximity to 
farms, forests, and wetlands, it is 

important for us to consider how our 
activities impact our surrounding 

environment and to make every effort 

to contribute positively to its health. 

Saw Mill Brook Watershed, New Paltz
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ÅGet to know our pollinators: identify and research the 

pollinator species and their host plants indigenous to our 

area.

Å Increase quality, year-round habitat for pollinators and 

native plants throughout campus while decreasing acreage  
of managed turf-grass.

ÅChoose native plant species for all new plantings and 

eliminate introduction of non-native plants. 

Å Focus on creating Bird, Bee, and Butterfly Corridors, 

connected planting zones that offer forage and shelter. 

Å Investigate opportunities to eliminate the use of herbicides 

on athletics fields. 

Å Engage and support pollinator research and student service-

learning projects.

ÅEducate the campus and region about the importance of 
pollinators.

ÅSource plant material from nurseries that do not use 
synthetic pesticides and employs organic principles in its 

plant care.

Overall Campus Pollinator Habitat Goals:

By providing habitat, minimizing 

harm, and raising awareness about 

the important role of pollinators to 
our local ecosystem and economy, 

SUNY New Paltz can lead by 
example in the efforts to protect this 

important resource.

As a campus community, we have a 

unique opportunity to not only support 

biodiversity through our land 
management practices, but to engage 

our human resources- students, staff, 
faculty, community members, and 

campus visitors by sharing what weõve 

learned and by getting them involved.
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Goals to Provide Habitat:

ÅPlant native plants that have long term life histories 
with native pollinators.

ÅProvide a variety of flowering plants that allow for 
continuous bloom from spring through fall.

ÅReplace lawn with pollinator forage and host plants.

ÅConnect habitats where possible; avoid fragmenting 
plant communities with paved surfaces. 

Å Leave the leaves wherever possible to provide food 
and shelter for a variety of pollinators. Leave dead trees 

standing wherever possible; pollinators use these as 

nest sites.
ÅSome pollinators overwinter or lay eggs in or on the 

stems of perennial plants; leave these standing over 
winter.

Goals to Minimize Harm:

ÅReduce or eliminate the introduction of non-native 
plants. Avoid highly cultivated varieties of flowers, 

especially those with double-petaled flowers; pollinators 
cannot access their pollen.

ÅReduce and preferably eliminate the use of systemic 

pesticides on athletic fields. Do not use neonicotinoid 
pesticides on athletic fields.

ÅAvoid covering soil with plastic or landscape rock 
mulch; these create a barrier that prevent the inflow and 

outflow of organisms that keep soil alive and healthy.

ÅAvoid tilling, compacting, or otherwise disturbing soil.
ÅAvoid disturbing overwintering sites; leave dead stems 

and other vegetation in place where possible.

We can support our pollinators by 

providing habitat and minimizing harm. 

SUNY New Paltz 

Pollinator Protection 

Strategies:
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