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Dear Friends of Hudsonia,

Are you managing land, reviewing an application for an environ-
mental permit, or just going for a walk in your neighborhood? Are
you wondering what happened to the flowers that once bloomed
along the state highway guiderail or the unusual plants in a local
wetland preserve?

If you do not have the time or the technical background to review
the literature on herbicide toxicology, you're not alone. .. it can
take ten or twenty years for research results to filter down to environ-
mental professionals and others with an interest in conservation.
That’s why scientists compile and synthesize important information
Jfor decision makers.

Contributing to that goal, for decades we have collected research
from our own and other scientists into a suite of conservation
resources, such as our Biodiversity Assessment Manual for the
Hudson River Estuary Corridor, reviews of the ecology of non-na-
tive species including water-chestnut and Phragmites, and analysis
of the ecological impacts of hydraulic fracturing for natural gas.
Such compilations are valuable tools for environmental practitioners
as well as students and other researchers.(Please visit our website to
access them.)

The article about herbicide toxicity to wild species in this issue
of News from Hudsonia is intended to raise awareness of the
potential consequences of widespread use of synthetic chemicals in
agriculture and vegetation management. The article cannot answer
all our questions, but perhaps it will set you on a journey to know
.. the same journey Hudsonia staff takes every day as we work to
solve problems of conservation and land use planning.

You have made our journey possible and, as always, we're here to
answer your questions. And we ask you to please make as generous
a donation as you can to Hudsonia so we can continue traveling

together down the path of knowledge!

o Gl Phbpp Dems
Ann Gabler Philippa Dunne MA Erik Kiviat PhD
Interim Chair, Coordinator of Outreach — Executive Director
Board of Directors — and Development

* Nothing is provided in exchange for your donation except the knowledge that
you are helping biodiversity survive. Hudsonia only uses funds for the organiza-
tion's nonprofit purposes. Our most recent nonprofit tax return (Form 990) is
available from the Hudsonia office or the NYS Office of Charities Registration.

ARE HERBICIDES
DANGEROUS?

By Erik Kiviat*

Pressures to grow more food in many parts of the world, and the
drive for profits from large-scale farming in others, have led to the
continual development of new insecticides, fungicides, and herbi-
cides for agricultural use. Demand also comes from forestry, where
herbicides are widely used to suppress other vegetation in favor
of timber and pulp trees; from habitat restoration projects where
herbicides are used to suppress non-native plants that might com-
pete with natives; from highway departments that use herbicides
along roadsides; and from the landscaping industry and home-
owners who use herbicides and insecticides in attempts to create
perfect lawns and gardens.

Current-generation herbicides are synthetic organic chemicals.
The most-used herbicide worldwide is glyphosate, usually in for-
mulations containing other materials (adjuvants) that make the
glyphosate more effective at killing target plants. In this article |
refer also to glyphosate-based herbicides (GBH).

“Glyphosate was first synthesized in 1950 as a pharmaceutical com-
pound but no pharmaceutical applications were identified. It was
reformulated in 1970, tested for its herbicidal activity, and patented
for use by Monsanto. The patent has since expired and now
glyphosate is produced worldwide by numerous manufacturers....

CONTENTS

* Erik Kiviat is Hudsonia's executive director. .

Continued on page 2



Herbicides continued from page 1

glyphosate was registered in over 130 countries
as of 2010. Since the introduction of genetically
engineered glyphosate-tolerant crops in 1996,
the global use of glyphosate has increased 15-
fold, making it the most widely used pesticide
worldwide."*

Glyphosate is the main ingredient in Roundup,
Rodeo, Ranger, and others that have long been
used in agriculture, forestry, and landscaping. In
addition to those primary uses, glyphosate and
GBH are used for management or restoration in
the habitats of waterfowl, the endangered bog
turtle, common reed-dominated marshes and
wet meadows, habitats colonized by various
other environmental weeds, and fallow fields to
be planted for insect pollinators.

Application levels of glyphosate recommended
by the manufacturers are often many times
greater than necessary to control target weeds.'8
Residues of glyphosate or its breakdown prod-
uct AMPA (aminomethylphosphonic acid) are
now widespread in surface water, sediments,
and soil, airborne particulates from farmland,
harvested crops, processed foods, and human
urine, blood, umbilical cord serum, and milk.?’
Cut-stem or injection treatments of environ-
mental weeds such as tree-of-heaven (Ailanthus
altissima), common reed, and knotweed (Poly-
gonum cuspidatum) are more contained than
spray treatments. Although it has often been
stated that cut-stem and injection techniques
require more herbicide per acre, some published
reports contradict that.3#

TOXICITY TO PLANTS, BACTERIA, FUNGI,
LICHENS, AND ANIMALS
One of the important impacts of glyphosate and
other herbicides is harm to nontarget plants,
such as rare species or the milkweed hosts of
the monarch butterfly. All vascular (higher)
plants are susceptible to glyphosate to some de-
gree, and bryophytes and algae evidently are
also. Glyphosate can persist in soil and inhibit
seedling growth of vascular plants.>*

GBH can be more toxic than pure glyphosate.?
There are numerous commercial GBH and many
of their "inert” ingredients are proprietary or
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Monarch larva feeding on common milkweed (left) and monarch adult visiting knotweed flowers (right).
Glyphosate-contaminated foliage, pollen, and nectar are consumed by butterflies, moths, bees, and other insects.

Photos © Erik Kiviat

poorly studied toxicologically.?® Herbicides can
also move far from application sites. For exam-
ple, 2,4-D can disperse directly via spray drift,
as well as by evaporation from leaves and soil,
and transport on windblown soil particles. The
compound has been detected in air distant from
treated areas."”

Glyphosate and GBH are toxic to a wide range
of unicellular and multicellular animals as well as

fungi and microorganisms. Selected effects are
summarized in Table 1. In one study, mice devel-
oped airway inflammation after laboratory expo-
sure to air from GBH-treated farm fields and to
pure glyphosate at similar concentrations.?? Al-
though this was a lab study, the findings strongly
indicate the potential for toxicity to rodents and
other mammals in and near crop fields and wild
vegetation treated with glyphosate or GBH.

Heart-leaved plantain (Plantago cordata) is a rare plant in the Hudson River that could have been affected by
herbicide use in the estuary or in corn fields on tributaries. Photo © Erik Kiviat
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Another study found that glyphosate sup-
pression of symbiotic gut bacteria interfered
with formation of the cuticle (outer layer of the
exoskeleton) in a laboratory beetle. The authors
stated that this pathology could be involved in
global declines of insect populations.” While
much more research is needed on the cuticle
phenomenon to implicate glyphosate in insect
declines, the large global use of glyphosate also
raises questions about its possible roles in de-
clines of other taxa such as amphibians, reptiles,
and birds that depend on insects for food or
that are themselves poisoned.

REGULATION OF HERBICIDES

Glyphosate has been banned in the European
Union as a probable human carcinogen. In 2022,
glyphosate use was banned on state lands in
New York, but many exceptions are allowed
(https://www.dec.ny.gov/press/125533.html).
Although it might appear beneficial to substi-
tute another herbicide for the well-studied but
toxic glyphosate, we might unwittingly be sub-
stituting an even more harmful but less-studied
chemical (see Table 2).

ALTERNATIVES TO HERBICIDES

One often-touted weed management method
is classical biocontrol which involves testing and
importation of “natural enemies” from the native
range of the target plant. The biocontrol organ-
ism is often an insect, but fungi, nematodes, and
others are also used. Despite careful research,
the host range (target range) of a biocontrol or-
ganism can expand or shift following release in
the new environment. After all, future ecological
interactions are to a great extent unpredictable,
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The phantom crane fly (Bittacomorpha clavipes), a
habitat specialist, may be at risk from glyphosate
used to manage Phragmites in bog turtle habitats.
Photo © Erik Kiviat

given rapid evolution and a changing environ-
ment. For example, there are concerns that two
moths proposed for biocontrol of the nonnative
subspecies of common reed (Phragmites) will
also attack the native subspecies.? A promising
approach to biocontrol, however, involves the
use of native microorganisms to tip the compet-
itive balance between a nonnative weed and
its native neighbors.?!

A variety of other techniques has been used to
reduce weed populations, including mechanical
cultivation, mowing, hand cutting or pulling, cov-
ering with plastic or rubber sheeting, electricity,

The non-native purple loosestrife is an important
nectar and pollen resource, so should be managed
selectively with that in mind. Photo © Erik Kiviat

The native blue iris (Iris versicolor) grows on shorelines
and in marshes. Photo © Erik Kiviat
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Table 1. Glyphosate and glyphosate-based herbicides, and examples of their nontarget impacts.

Material Organism Pathology Potential impact Source
affected on biodiversity
glyphosate mouse* airway inflammation muskrat decline; other mammals Kumar et al. 2014
glyphosate or GBH | mouse, rat* carcinogenicity decline of rodents; other mammals Portier 2020
glyphosate, GBH, | mammals epigenetic changes diseases Rossetti et al. 2021
AMPA, GBH chicken* genotoxicity, hematological & | declines of many bird species Hussain et al. 2019
biochemical changes
GBH Amazon River turtle* | embryonic abnormalities declines of freshwater turtles dos Santos Mendonca et al. 2022
POEA (adjuvant) frogs* developmental abnormalities | frog declines Howe et al. 2004, Cheron et al. 2020
GBH lizard* altered thermoregulatory suggests fever, a symptom of pathology Carpenter et al. 2016
behavior
GBH mangrove salt emigration after GBH plant biomass reduction could harm Ackley & Meylan 2010
marsh snake** reduced cattail cover many animals & benefit others
GBH (Roundup) European eel* DNA damage could contribute to European & Guilherme et al. 2012
American eel declines
glyphosate bumble bee* impaired thermoregulation decline of bumble bees Weidenmiiller et al. 2022
glyphosate grain beetle* interference with insect declines Kiefer et al. 2021
cuticle synthesis
GBH freshwater snail* endocrine disruption could affect reproduction of many animals | Omran & Salama 2016
GBH (Roundup) web-spinning reduced abundance associated | decline of spiders & their pest Haughton et al. 1999
spiders** with microhabitat simplification | management services
in crop field edges
glyphosate earthworms™ reduced body weight & could affect earthworms in general, Correia & Moreira 2010
lack of reproduction including native species
glyphosate or GBH | an oyster, estuarine | various physiological changes | could harm marine invertebrates, at least | Matozzo et al. 2020
crab, staghorn coral, at higher environmental concentrations
polychaete
GBH lichens™** species declines in boreal lichen declines McMullin et al. 2012
forest experiment
GBH entomopathogenic inhibition of mycelial growth reduced fungal mass, reduced fungal Morjan et al. 2002
fungi* & spore production predation on soil arthropods
GBH (Roundup) stonewort (Nitella)** | reduced photosynthesis decline of stoneworts & other algae de Campos Oliveira et al. 2016
glyphosate vascular plants** resistance increase of resistant weeds on & Sammons & Gaines 2014
near farms
glyphosate vascular plants** milkweed loss near monarch declines Thogmartin et al. 2017
glyphosate-resistant crops
GBH (effects vascular plants promotes microbial diseases harm to nontarget plant species Johal & Huber 2009
caused by of plants
glyphosate)
glyphosate oligotrophs (species | phosphorus loading to many aquatic & wetland plants; Hébert et al. 2019

of low-nutrient
environments)

environment

* Laboratory experiment

** Field study

News from Hudsonia
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Table 2. Selected herbicides with examples of nontarget impacts. Glyphosate impacts are outlined in Table 1.

Material Some trade names Common uses Some impacts Sources
2,4-D* Formula 40 cereal crops, pastures, amphibians: stops egg Correia & Moreira 2010, Islam et al. 2018
orchards, lawns; development, neurotoxic,
formerly military defoliant damages DNA;
harms lady beetles
Atrazine AAtrex corn and other crops endocrine disruption & other | Omran & Salama 2016, Singh et al. 2018
effects on freshwater snail,
fishes, frogs, lab rodents
Triclopyr Garlon, Remedy silviculture, food crops, poison-ivy| toxic to lichens & bryophytes; | Newmaster et al. 1999 McMullin et al. 2012
one formulation toxic to fish
& aquatic invertebrates
Dicamba Diablo, Vanquish food crops, rangeland weeds toxic to amphibian larvae Attademo et al. 2021
Imazapyr Arsenal, Habitat environmental weed toxic to common duckweed, | Cruzetal. 2015
management (e.g., Phragmites, | test invertebrates
floating aquatic weeds)
Paraquat™ Gramoxone agricultural weeds, physiological, biochemical, Onur et al. 2022
formerly illegal marijuana oxidative stress & genetic
effects on mouse;
acute human toxicity
Ammonium Ammate poison-ivy management, widespread in waters; toxicity | Van Stempvoort et al. 2019
sulfamate other woody plants to aquatic organisms
should be studied

* Banned in European Union or other countries.

least toxic materials such as acetic acid, prescribed grazing, removal of
plant litter, and fire. Some of these alternatives have only a temporary top-
kill function or require repeated treatments, e.g., twice per month for sev-
eral years, to deplete the underground storage organs of the plant.

The history of pesticides in North America shows that many materials
have been approved by regulatory agencies and have come into wide-
spread use, and then were found to be dangerously toxic. DDT is the best
example of a pesticide that was ubiquitous in agriculture, mosquito control,
and even delousing of humans, until it was proven that DDT and its break-
down products were causing reproductive failure in birds of prey. The same
story of wide use followed by discovery of adverse impacts has been re-
peated with the insecticides chlordane and diazinon, the rodenticide zinc
phosphide, and the herbicide-defoliant Agent Orange (2,4-D + 2,4,5-T).
The current controversy about glyphosate seems an analog of the same
process. It is likely that, if glyphosate use declines in the U.S., farmers and
vegetation managers may adopt purportedly less-toxic alternatives that
eventually turn out to be ecologically troublesome too.

DISCUSSION

| have selected examples from the toxicology literature that demonstrate
significant toxicity of glyphosate, GBH, and other herbicides to diverse wild

News from Hudsonia

organisms. Many other examples could be cited. Although some other stud-
ies did not find toxicity, what matters is that glyphosate and GBH are toxic
to many organisms in at least some situations. These materials may cause
dangerous loss of biodiversity and associated ecosystem services such as
crop protection without proving toxic in every study.

Although glyphosate and other herbicides are very widely used in agricul-
ture, forestry, landscaping, and in managing wild vegetation, rarely are ad-
verse effects on nontarget organisms measured directly in the field. Many
potentially affected taxa are mobile, and move in and out of herbicide-treated
areas. And dying or dead small animals are hard to find in dense vegetation,
water, or when carcasses are quickly consumed by scavengers. Moreover, be-
sides herbicides, organisms are subject to mixtures of contaminants that may
include PCBs, PFAS, heavy metals, pharmaceuticals, microplastics, personal
care products, and other pesticides. Hence the importance of controlled ex-
periments to point the way, but lots of uncertainty exists.

Clearly, there is a need to reduce use of glyphosate and other herbicides,
and to develop better techniques for field monitoring of lethal and sublethal
effects on wild organisms. We can all help reduce the use of toxic herbicides
by refusing to use them ourselves or for projects in which we are involved,
and by buying organically grown food and fiber.

Continued on page 9
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HUDSONIA PROJECT UPDATES, SUMMER 2023

Special Species and Habitats

Temporary pools. In collaboration with Emily White of Bard College, our
two-year survey of 27 temporary pools, ranging from two square meters
to 0.4 hectare (22 square feet to 1 acre), in Ulster and Dutchess counties,
has yielded 162 species of aquatic macroinvertebrates. We are analyzing
the relationships between invertebrate diversity and environmental chem-
istry. In addition to amphibians and mosquitoes, temporary pools of many
kinds, right down to rain-filled wheel ruts on dirt roads, are important for
biodiversity and highly threatened because they are easily filled, drained,
or treated with insecticides, and mostly lack legal protection. (Funded by
Will Nixon.)

Wood turtle. In collaboration with Jason Tesauro Consulting and the
Hawthorne Valley Farmscape Ecology Program, Hudsonia is radiotracking
wood turtles for the fifth year on a large agricultural site. This species is
vulnerable to injury and mortality from farm equipment, and we are study-

P Sl b ) Gt~ 00
Bob Schmidt at a temporary pool in the Thompson Pond Preserve, Pine Plains.
Photo © Lea Stickle
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Lea Stickle radiotracking wood turtles at the research site; Erik Kiviat in the back-
ground. Photo © Amy Wu/Hudson Valley Farm Hub

ing the environmental and agronomic factors that contribute to this risk.
The wood turtle is a NYS Species of Special Concern and a High Priority
Species of Greatest Conservation Need. Wood turtles spend the cool
months in streams and the warm season mostly on land basking, foraging,
and nesting. We are analyzing weather and streamflow data in search of
factors that stimulate turtles to move farther from the stream and closer
to actively farmed areas. We will make recommendations for reduction of
farming hazards to turtles at our study site and on farms in general.
(Funded by the Hudson Valley Farm Hub.)

American eel. Hudsonia continues its collaboration with the NYSDEC
Hudson River Estuary Program, the Hudson River National Estuarine Re-
search Reserve, and Bard College to monitor an eel fyke net at the tidal
mouth of the Saw Kill in Tivoli South Bay. The American eel is a NYS Species
of Greatest Conservation Need. Each year, the net is checked daily from
mid-March to mid-May for glass eels — the young translucent American
eels (Anquilla rostrata) that migrate each year from the Sargasso Sea into
rivers and streams along the U.S. East Coast. Due to warmer temperatures,
the net was installed a bit earlier this year, in early March, and left in for
approximately 11 weeks. Three Bard College student interns conducted
education outreach and oversaw the daily monitoring of the net alongside
Hudsonia staff. Over 100 volunteers came out to help throughout the 2023
season, counting a total of 2,334 eels. Besides eels, other species collected
included various invertebrates along with small fishes such as fourspine
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sticklebacks, banded killifish, and tessellated darters. (Funded by NYSDEC
and Bard College).

Blanding'’s turtle. \We collaborated with Marist College and Arlington High
School on a study of the importance of groundwater exchange in Blanding's
turtle core wetland habitats. The Blanding’s turtle is a Threatened species
in New York, and a high priority Species of Greatest Conservation Need.

Knotweed. Two studies of knotweed (Polygonum cuspidatum, a non-native
species) use by other organisms are nearing completion. In one project, with
help from experts, we identified more than 150 species of insects from
knotweed flowers and leaves. Analysis addresses the proportion of native
species visiting knotweed, the plant parts used (not necessarily eaten), and
the kinds of plants these insects are usually associated with. The second proj-
ect, assisted by community scientists, documents numerous examples of birds
nesting in knotweed widely in the U.S. and Canada and across a spectrum
of bird species. Knotweed is unquestionably invasive but its trajectory of in-
tegration into the North American biota must be considered in policy and
management. (Initial field work funded by the Greene County Soil and Water
Conservation District and New York City Department of Environmental Pro-
tection; analysis and manuscript preparation funded by the DHR Foundation.)

A small, swampy stream in which wood turtles overwinter.
Photo © Lea Stickle
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Examining the catch from the eel fyke; from left to right, intern Nique Alladen and

volunteers Heather Phelps-Lipton, Carol McLaughlin, and Emily McLaughlin. Photo ©
Lea Stickle

Phragmites. A manuscript of a review and analysis of ecosystem services
provided by common reed (Phragmites) in East Coast tidal marshes has
been submitted for publication in a scientific journal. The project is a col-
laboration between Hudsonia, Tom Mozdzer, Judith Weis, and others.

Biodiversity Assessments and

Other Technical Assistance

Bontecou Wildlife Preserve. We are delighted to be conducting a bio-
diversity assessment of the new Jesse and Gayle Bontecou Wildlife Preserve
in the towns of Washington and Stanford, Dutchess County, NY. The 1300-
acre property, formerly a part of Rally Farms, is owned and managed by
the Dutchess Land Conservancy for the primary purpose of wildlife protec-
tion and habitat conservation. (The Preserve is not yet open for public use.)
In collaboration with Larry Federman, the Hawthorne Valley Farmscape
Ecology Program, Bob Schmidt, Jason Tesauro, and Emily White we are con-
ducting exploratory surveys of water quality, plants, butterflies, dragonflies
and damselflies, ants, ground beetles, fishes, reptiles, amphibians, breeding
birds, winter raptors, and bats and other small mammals. Our findings will
help the Dutchess Land Conservancy plan for future land management and
public uses. (Funded by the Dutchess Land Conservancy.)

Continued on page 8
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Hudsonia Updates continued from page 7

We performed biodiversity assessments, reviewed environmental
documents, and provided conservation recommendations for proposed
developments, future parks, energy projects, and private estates in the New
York towns of Amenia, Copake, Dover, Highlands, Huntington, Mount Pleas-
ant, Pine Plains, Rhinebeck, Saratoga, and Woodstock, and in the New Jer-
sey towns of North Bergen and Teaneck. Among our interesting finds were
the rare fungus “sweet knot” (Globifomes graveolens) in a Woodstock for-
est, and marsh straw sedge (Carex hormathodes, NYS Threatened) near
the Suffolk County tidal shore.

Biodiversity Education

In collaboration with the Hudson River Estuary Program, we held a webinar
in March on the topic of Habitats and Biodiversity Conservation, with
an introduction to habitats of the Hudson Valley, principles of biodiversity
conservation, and how local legislation can protect habitats, plants,
and animals of conservation concern. A recording is available at
htps://www.dec.ny.gov/ lands/120539.html, along with recordings of many
other webinars on land use and conservation sponsored by the Estuary
Program. We also held in-person workshops in Westchester, Orange, Co-
lumbia, and Albany counties on the topic of Planning for Nature in Your
Community. The programs included an introduction to Natural Resource
Inventories and Open Space Plans and discussions of how they can be used
in local policy-making, and in environmental reviews of land development
projects. Later this year we will hold field workshops on the values of small
wetlands and streams and how to protect them. (Funded by the NYS
Environmental Protection Fund through the Hudson River Estuary Program.)

Assistance to Municipalities

Natural Resource Inventories

We are continuing to work with advisory committees in the Town of Kent
(Putnam County) and the Town of Milan (Dutchess County) on prepara-
tion of natural resource inventories (NRIs) for those towns. The NRIs de-
scribe the bedrock, soils, groundwater, surface water, habitats, plants and
animals of conservation concern, farmland, scenic areas, and resources for
public recreation in each town, and provide recommendations for uses and
sound stewardship. The purposes of the NRIs are to inform townwide land
use planning, environmental reviews of development projects, and land
management and conservation initiatives of public agencies, NGOs, and
individual landowners. The final documents will be published—printed and
online—later this year. (Funded by grants to the towns from the NYS En-
vironmental Protection Fund through the Hudson River Estuary Program.)

Critical Environmental Areas

In partnership with the Hudson River Estuary Program, we have continued
assisting a team in the Town of Olive (Ulster County) with proposals to
establish two Critical Environmental Areas—one in the vicinity of an un-
usual wetland, and the other along two high-quality trout streams. A Crit-
ical Environmental Area is a geographical area formally designated by a

News from Hudsonia

municipality to draw attention to exceptional natural or cultural features
that deserve special attention during environmental reviews and land use
decisions. (Funded by the NYS Environmental Protection Fund through the
Hudson River Estuary Program.) M

Sweet knot (the dark lumps), a rare fungus occurring here with a shelf fungus on
sugar maple. Photo © Chris Graham
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Herbicides continued from page 5
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WELCOME
TO MEG RUMPLICK

This spring, Meg Rumplick joined Hudsonia as a Technician. A
recent graduate of Vassar College, Meg came to us with broad
experience in herbarium curation, Geographic Information Sys-
tems, management of invasive plants, and field biology—plants,
birds, large and small mammals, insects—including a 2022 stint
with the School for Field Studies in Tanzania. She recently com-
pleted a senior thesis on the Beech Leaf Disease that has been
spreading rapidly in New York over the last decade. This summer,
Meg is tracking wood turtles at a research site in Ulster County
to see how the turtles are interacting with farm operations. In
addition to turtle data management and analysis, and pressing
plants for the Herbarium, Meg will be conducting field and lab
work on many other biodiversity assessment projects.

Slime mold on rock. Slime molds are a highly diverse group of organisms that share
some physical and life history features of plants, animals, and fungi, but are classi-
fied separately as protists (Kingdom Protista). Slime molds consume bacteria and
play important roles in decomposition ecosystems. Photo © Kristen Bell Travis

News from Hudsonia

WATERSHED WAVEMAKERS AWARD

Hudsonia’s Biodiversity Resource Center (BRC) was honored to
be one of four recipients of the 2023 WaveMakers Award from
the Hudson River Watershed Alliance. This is an annual award
recognizing people and institutions that have contributed to
the protection of water resources in the 13,400 square mile
watershed of the Hudson River. The BRC was recognized for its
Habitat Mapping, Natural Resource Inventories, and Biodiver-
sity Education programs, all of which aim to put scientific infor-
mation into the hands of local decision-makers for
on-the-ground conservation.

Spongy moth caterpillars. The infestations are patchy in the region, but some areas
have been hit heavily this spring. By late June the caterpillars start to pupate, and
the adults emerge in July to mate and deposit their egg masses on the trunks of
trees. Photo © Kristen Bell Travis
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DONORS OF GOODS AND SERVICES POSITION OPENING
BIODIVERSITY RESOURCE CENTER

VOLUNTEERS
David Bisson Hudsonia seeks to hire a Director of the Biodiversity Resource
Anne Bloomfield . o
. Center to conduct ecological research, perform biodiversity
Lynda Wisdo . S .
The 114 volunteers on the spring 2023 American eel assessments, speak and write for both scientific and lay audi-
survey in the Saw Kill! ences, and lead an education program for municipal agencies,
DONORS OF TAXONOMIC SERVICES land trusts, and others involved in decision-making about
Gabriela D'Elia John Michelotti land use and conservation. A full description of the position
Patty Kaishian Bob Schmidt and instructions for applicants are at
Yourha Kang David Werier https://www.hudsonia.org/employment.
Chris Whalen

DONORS OF BOOKS AND JOURNALS

Misty Emerick ~ Michael Kudish  Charlotte Pyle

DONORS OF OTHER GOODS AND SERVICES UPCOMING EVENTS

Ba.rl?ara — Lucy J'ohnson Exploring Little Stony Point
Philippa Dunne Bonnie MaclLeod Hudsonia bilogist Chris Grah il lead a New York Fl
Sven Hoeger Emily White udsonia biologist Chris Graham will lead a New York Flora

Association (NYFA) field trip at Little Stony Point (Cold Spring,
Putnam County NY) on 20 August 2023, 9:00am — 12:00pm.
Little Stony Point in the Hudson Highlands State Park is a ca.
SPECIAL THANKS 25-acre (10-hectare) area on the Hudson River shore with a
nice variety of habitats, including mature oak forest, mixed-
hardwood forest, a rocky summit, dry sandy meadows, and
tidal sandy shore. In August there should be good displays of
fruiting sedges and flowering forbs, including some uncom-
mon species. For anyone who wants to bring their lunches, the
WISH LIST rocky summit has excellent views and is a nice place for a pic-
Office copier nic at the conclusion of the walk. The event is free but is lim-
ited to 14 participants, and registration is required. For more
information and to register, visit the NYFA Events page:
https://nyflora.org/events-directory/.

Steel or wood cabinets for 4 x 6 inch file cards
GPS units
Binoculars (lightweight, good quality)

Natural history and conservation science books,
periodicals, maps

Small Streams and Wetlands

Small streams and small wetlands have outsized importance
for ecosystems and ecological services, and are threatened by
many of our land uses, but are mostly unprotected by federal
and state laws. The workshop will cover the ecological and
other values of small streams and wetlands, how to recognize
wetlands even when they are dry, some of the threats to wet-
lands and streams, and how to protect those resources through
individual actions, local policy, and local legislation. In collabo-

(For technical equipment, we are interested only in items
less than 5 years old and in good working condition.

For all items, please inquire first.)

FOR SALE TO BENEFIT HUDSONIA

(Inquire for details.) ration with the Hudson River Estuary Program, we will hold
Original artwork by Ralph Della-Volpe, two field workshops in September and October 2023. Check
Kathleen A. Schmidt, Jean Tate the Hudsonia website in July for information on the dates and

Hasselblad film camera and lenses places and how to register (https://www.hudsonia.org/events).
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HUDSONIA MEMBERS, 2022-2023

Hudsonia gratefully acknowledges the individuals, businesses, organizations, and foundations that have, through
their gifts, expressed a commitment to the advancement of environmental science, education, and conservation.
(Listed here are donations received between 10 February 2022 and 30 June 2023.)

CURRENT GRANTS

DHR Foundation
Plymouth Hill Foundation
Lawson Valentine Foundation

BENEFACTORS ($5000+)

Anonymous

Michael Katz & Gina Fox / Gloria Ross Charitable Fund
of the Jewish Communal Fund

Will Nixon

Don Stanton

Sunshine Comes First Ltd

llliana van Meeteren

Barry Wittlin & Piroozi Cooper-Wittlin

STEWARDS ($2500-$4999)

Elyse & Joshua Arnow / Jewish Communal Fund

Hillary Austin / The John M Austin Sr Charitable Gift
Fund of T.Rowe Price Charitable
in honor and memory of Esther Kiviat

Enrique Diaz-Alvarez & Amy Kirk

Larry Garrick & Jane Heidgerd / Audrey P Connor
Charitable Foundation

Amy Goldman Fowler

Pam & Jeff Lovinger

Kathleen Vuillet Augustine / Schwab Charitable in honor

of Erik Kiviat

PATRONS ($500-$2499)

Robert Backus

Randal Baier

Kerry Barringer & Rosetta Arrigo

Alison Beall

William R Buck

Mary G Burns

Georgia Dent

Gordon Douglas

Susan DuBois

Amy Durland

Jim Glomb

Nancy & David Hathaway / Hathaway Family
Foundation

John Heist & Michael Neumann

Michele Hertz & Lawrence Friedman

Hatti lles in honor of toads

Felicia Keesing & Richard S Ostfeld
in memory of Gary M Lovett PhD

Gabriella Kiss

Margaret Christie Kroll & Peter Kirchner*

Bill & Barb Maple

The Native Plant Society of New Jersey

Jim & Mary Ottaway

Ellen & Sam Phelan

Joan Redmond & Susan Crossley / American
Endowment Foundation

Barbara Z Restaino

John Rosenfeld Jr

Ellen & Merrill Roth

Michael Sasse Charitable Fund / New York
Community Trust

Carolyn Scott & Rod Neff in honor of Erik Kiviat

Kevin Smith & Kali Rosenblum

Neil C Stevens

Susan & Anthony Stevens

Jason Tesauro

Paula & Michael Trimble

Edward Tuck & Jane Alison

Jim Utter in honor of Erik Kiviat

Paul Warren & Chris Chi PhD

Ross & Di Williams

SUSTAINERS ($100-5499)

Anonymous

Wint Aldrich

Leo M Alves & Patricia A Grove

Janet Andersen

Helena Andreyko

Katherine Bainer

Bill Bakaitis

David & Marion Baldauf

Deni Bank

Gabriella Barnstone

Claire & Leonard Behr

Katherine J Beinkafner PhD PG

James Blakney & Kelly Anne Preyer

Moisha K Blechman

Jane Brien & Stewart Verrilli
in memory of Nancy Ryan & Kay Verrilli

Marcella Calabi

Wendy Carroll

Jim Challey & Janet Gray

John W Clark Jr

Jim & Cathy Closs

Deb Cohen & Edgar Masters

Steven Coleman

Ms Courtney Collins in memory of Gary M Lovett PhD

John Connor Jr

Roberta Coughlin in memory of Glenn C Miller

William & Ellen Crain

Sally Daly

Jane & Walt Daniels / Fidelity Charitable

Frances Dennie Davis

Gerald A Davison

WM J Dederick

Joseph Deschenes

Rosalind Dickinson & Michael Drillinger
in honor of Hudsonia staff & Erik Kiviat

Mark & Vicki Doyle

Wolcott & Joan Dunham

Frances Dunwell & Wesley Natzle

Frank Dwyer in memory of Charles Kiviat

Dianne Engleke

Rachel Evans

Leslie Farhangi & John Tuke

Maryallison Farley

Richard S Feldman

Ted Fink
Elizabeth Miller on behalf of Fishkill Farms
Robert Flynt & Jeff McMahon
Douglas Fraser
Russell Frehling & Debra Blalock
Rodger Friedman
Friends of Marshlands Inc
Greg Gallina
Michael & Melanie Gambino
John Gebhards & Diana Krautter
Arthur L Gellert
Jim & Diane Goetz
Steve Gorn
Jan & Lester Greenberg
Nan & David Greenwood in memory of Stephanie Mauri
James J Grefig
Peter Groffman
Margery & Arthur Groten
Mary Ellen Harris
Julie Hart
Franny Hertz & Ira Stern
Katherine Hitchcock in honor of their niece Robin
Mala Hoffman & Marc Moran
Steven Holl Architects
John Homa Jr
Sandra H Hutton
David & Mary lles
Judy Isacoff on behalf of Nature's Turn
in honor of Bob Schmidt & Gretchen Stevens
Judy Joffee in memory of Bob Hughes
John Burroughs Natural History Society
Lucy & Tracy Johnson
David A Kane
Paul & Jane Kellar
Andrew Labruzzo & Laura Haight
Mark Laska / Great Ecology
James Elliott Lindsley
Vicky & Al LoBrutto
Elizabeth LoGiudice
Linda & David Lund
John Lyons & Joanne Gray
Thomas Lyons
Frank Margiotta in memory of Dr Sheila Margiotta
Maeve Maurer
James Mays
Susan G Meeker in memory of Robert Meeker
Jane & Jonathan Meigs
Kathy Metz
Carl E Meyer
George & Cathy Michael
Donald Miller PhD
in memory of Elizabeth & Elwood Miller
Jim Morrill
Andy Myers in memory of her beautiful son Ben Derr
David W Norris
Anne & Fred Osborn I11 in honor of Erik Kiviat
Robert & Rachele Ottens
Peter & Charlene Paden

Companies such as IBM and Central Hudson match their employees’ gifts to nonprofit organizations. Does your employer?
If so, please send the matching form along with your donation. Thank you!
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SUSTAINERS (cont.)

Tom Parrett & Carol Coffin

John & Miranda Parry

Kenneth Pearsall

Richard Pereira

Sondra Peterson

Barbara & Charles Pierce / Fidelity Charitable
The Puffin Foundation

Jamie Purinton Landscape Architect
Frederic & Penny Putnam

Charlotte Pyle

Charles Quimby

Mike & Carol Quinlan in memory of Larry Quinlan
Sam & Niloufer Reifler

George Reskakis

Richard Roark

Marian H Rose

Barry K Rosen

Chris Rosen

Lee Rosenthal & Angela Sisson
Howard Rothstein

Simeen Sattar

James & Abby Saxon / Fidelity Charitable
Catriona Shafer & Gurdon Miller
Fergus Shaw

Elizabeth Smith

Raymond D Smith Jr

Somers Land Trust

Nortrud Wolf Spero

Joseph Squillante & Carol Capobianco
Andra Sramek

Erich Stephens & Patricia Kammerer
Lea Stickle & David Bisson

Karen Strong

Alice Stroup

Carolyn Summers

Michael Swift

Laura Tessier

Nancy & Chuck Thomas

Stephen Tilly, Architect

Russell & Wendy Urban-Mead

Alison Van Keuren

Peter Van Kleeck

Conrad Vispo & Claudia Knab-Vispo
John Vyhnanek & Bess Emanuel
Bethia Waterman

Kristin Westad

Wheelock Whitney 11l / Northlands Foundation
Anton Wilson

Bryan Windmiller

FRIENDS (up to $100)

Anonymous

Kate S Ahmadi PhD

Burt & Anna Angrist

Barry Benepe

Liza Berdnik

Diana Bethke

William & Mary Bingham

Hans G & Mary K Boehm

Chris Bowser

Mary Anne McLean Bradford
in honor of Ruth McVaugh Allen

Linda C Buckles

Fred & Alice Bunnell

Marie Uffelmann Burns & Kevin Burns in honor of
Anne T Clark & Dr Elsie Uffelman

Robert R Butts

John Cannon & Alta Turner

Mary Cardenas in honor of Raul Cardenas

Tobe Carey

Joseph & Evelyn Chiarito

Roberta Clements in memory of
Paula Medley & Joye Braun

Jim Coe & Karen Scharff

Jeff & Brooke Connor

John Cunningham on behalf of J SEAConsult

Linda J Cysz

Linda & Roy Deitchman

Michael DeWan & Deborah Meyer DeWan in memory

of Warren Reiss
Carole De Saram
Carol Dewar
Diane Duffus & Michele Raimondi
Jessica Dunne
Philippa Dunne & Robert Kraus
Jane Ebaugh in memory of Esther Kiviat
Kim Eierman / EcoBeneficial
David Erdreich in honor of Isaiah Erdreich
Jane Ferguson
Mary G & Angelo Ferraro
Peggy Fox & lan MacNiven
Larry Freedman
Lenore Gale
Pamela Goddard
Uta Gore
Ingrid Haeckel & Othoniel Vazquez-Dominguez
Steve Hakim
Sandy Hallahan
Laura Heady
Louis Hedgecock
Barbara Heinzen
Sally G Hornor
Dr Maung S Htoo
Dee Ann Ipp
Stanley Jacobs
Judith A Karpova in memory of Henry Cohen
Robert & Florence Kirkwood
Erik Kiviat & Elaine Colandrea
Ron Klauda
Susan Koff
DeDe Leiber
Mr & Mrs Edwin Deane Leonard
Kathleen A Lomatoski
Chris T Maier
Ray Mansell
Phyllis Marsteller
Gerard & Teresa Marzec
Jean McAvoy
Alan McKnight
Joanne A Meyer
Rosalind Michahelles
David Mitchell
Betty Moreau
Joyce & Richard Morse
Pete Munoz
Carol & Bert Nelson
Harry J Newton
Rick Oestrike
Kathy & Tony Pappantoniou
Kathryn Paulsen

Mr & Mrs Victor Pennes
Jennifer Phillips

John & Janet Piwowarski
Maxanne Resnick

Susan Hashim Ringler

Robin Rosenbaum in memory of Dr Peter A Rosenbaum
Joan Schneier in memory of Arthur Schneier

Dick & Barbara Schreiber

Clifford Schwark

Michael J Sebetich

John & Dianne Sefcik

Pat Sexton & Peter Muste

Elizabeth & Stephen Shafer
Deborah A Shaffer

Charlie Shaw

Dr Brian & Mici Simonofsky

Jane & Arthur Singer

Nancy Slowik

George A Smith

Billy Steinberg

Loretta Stillman

Deborah Stone in memory of Olga Smyth
William Stump

Harry Sunshine & Susan Schwimmer
Nancy Swanson

Sandra Swenson

Michele Tarsa

Helene Tieger & Paul Ciancanelli
Kristen & David Travis

Michael Tronolone & Kristen Redding
David VanLuven & Isabelle Bleecker

* Matching donations: IBM International Foundation

Have you renewed your Hudsonia membership? Please use the enclosed envelope
or visit www.hudsonia.org to send your membership donation today.
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Hudsonia

PO Box 5000
Annandale, NY 12504-5000

Return Service Requested

NAME OR ADDRESS CORRECTION?

Please send your mailing label in the enclosed envelope to notify us of changes.

MATCHING GIFTS
Hudsonia invites you to Many companies match their employees’ gifts to nonprofit organiza-
tions. Please obtain the matching form from your place of work and

BECOME mail the completed form to Hudsonia. Your recognition level will re-

flect the sum of your gift and your employer’s match.

A MEMBER
TO DAY Celebrate a special occasion or honor a friend or family member with

a contribution to Hudsonia. Your gift will be acknowledged in News
from Hudsonia. The amount of your gift may be kept confidential.

GIFTS IN HONOR OF

Your annual membership gift helps Hudsonia
conduct scientific research, provide educational GIFTS IN MEMORY OF

programs, and develop practical applications Memorial contributions are acknowledged in News from Hudsonia.
to conserve our natural heritage. The amount of your gift may be kept confidential.
FRIEND: up to $100 BEQUESTS
SUSTAINER: $100—$499 Remembering Hudsonia .in awill or estate plan is a thoughtful way to
express a life-long commitment to ecological concerns and protecting
PATRON: $500-$2499 our natural heritage. Hudsonia welcomes confidential inquiries at no
STEWARD: $2500—$4999 obligation.
BENEFACTOR: $5000+ MAJOR GIFTS

Donors who provide major support significantly advance Hudsonia’s

mission. You may prefer to fulfill a pledge over time or to offer a gift of
Hudsonia Ltd. is a nonprofit organization, incorporated in 1981 and tax appr?cmted securities in order to receive tax advantages. A glft of sub-
exempt under Section 501(c)(3) of the Internal Revenue Code. Contributions stantial value may be used to create a named fund. Hudsonia wel-

are tax-deductible, as allowed by law. A copy of the last annual report comes confidential inquiries at no obligation.
filed with the New York State Office of the Attorney General may be ob-

tained upon request by writing to the New York State Office of the Attor- . . .
ney General, Charities Bureau, 120 Broadway, New York, NY 10271, For further information, please contact Lea Stickle at (845) 758-7053.

You may donate online (www.hudsonia.org) or use the enclosed envelope to send your membership donation.

News from Hudsonia is printed with soy ink on 100% post-consumer recycled paper.



