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Quick facts about

the nature
conservancy

■ 1 million individual members

■ Works in 28 countries including all 50 U.S. states, with an

increasingly global reach

■ Protected more than 6 million hectares (17 million acres) 

in the United States and more than 41 million hectares 

(102 million acres) internationally

■ Protected approximately 8,000 kilometers (5,000 miles) 

of rivers worldwide

■ Owns and manages the largest private system of nature 

preserves in the United States

ach morning in cities like New York, São Paulo and Shanghai, 
people bathe in and drink water purified by forests and dine on
delicacies from the seas around them. From the savannas of East
Africa to the Great Plains of North America, people graze cattle in

native grasslands, the vital habitat of cranes, ducks and other migratory birds.

The coffee grower in Central America, the fisherman in New England, the timber 
harvester in Indonesia—all rely on the natural systems around them to sustain their
basic needs for living and to earn a living selling their crops, catches and lumber around
the world. And living, breathing forests everywhere—exhaling oxygen and storing 
carbon dioxide—keep in balance Earth’s fragile atmosphere.

Forest, sea, grassland—each is an ecosystem, a collection of living things
and the environment in which they live. Around the world, ecosystems
provide us with food, water, fiber, fuel, shelter—the raw materials on
which we live and make our livelihoods.

Surrounded by the comforts of the modern world, it is easy for many of us 
to overlook our dependence on the natural world. But dependent we are, rich
and poor alike. Today two-thirds of the planet’s ecosystems are in decline,
meaning fewer fish to catch, less clean water, more soil erosion, and a 
growing potential for conflict as people compete to have and control 
these resources.

For more than 50 years, The Nature Conservancy has worked with 
individuals, governments, businesses and many others to protect
Earth’s ecosystems—the plants, animals and natural habitats that
ensure our very existence and enhance our quality of life. Our conser-
vation work is an investment in people, economies and the future.
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I hope that all the important things that are here

now can remain—the open space, the freedom we

have, the unbelievable wildlife. I want to see this

landscape stay whole and functional. That means

the land, the wildlife, the plant communities and

our people communities.

— Dusty Crary is a third-generation rancher who voluntarily sold
development rights on his property to The Nature Conservancy,
preserving the open landscape for future generations.
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The challenge of conservation requires 
unprecedented collaboration. Together with 
partners—from local communities to global 

institutions—we find common ground 
and build lasting conservation solutions.

Our leadership in private lands conservation
in the United States is now helping private landowners

across Latin America conserve their lands.
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The world faces many challenges in the century ahead:

achieving economic stability and growth; attaining better

standards of living, especially for people in poverty; combating

hunger, disease and other human health issues; finding

international peace and security. Maintaining healthy

ecosystems is fundamental to addressing these challenges

and creating a healthy society. 

Through our commitment to protecting and restoring

Earth’s ecosystems for the diversity of life they support, The

Nature Conservancy contributes to the well-being of people

everywhere.

We value the full range of nature’s wealth. From dense

and diverse tropical rainforests to stark deserts, from rivers

and lakes to bays and oceans, every habitat deserves atten-

tion. That’s why our global priorities reflect a cross-section of

Earth’s diversity, not just the most pristine wildernesses or

the most biologically rich places. 

Our aim is fully functioning, healthy ecosystems—

a mosaic of private and public lands and waters in which 

people and nature live compatibly.

Protecting ecosystems

for people
and nature
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The Nature Conservancy is a global organization 

dedicated to protecting the lands and waters on which the

diversity of life depends. We are committed to creating a

future in which Earth’s natural systems are conserved and

managed in a sustainable manner for people and nature. 

We are one of the world’s largest private, nonprofit,

nongovernmental conservation organizations. Yet we operate

at the local level, working in hundreds of communities on the

ground to conserve natural diversity and sustain livelihoods.

Science is the foundation of all our work. Critical data

on plants and animals and threats to their habitats help us

determine what conservation actions to take and where to

take them. Socio-economic and human development data

help us frame solutions that meet the needs of people. 

We develop innovative tools and uncommon

approaches to protect natural systems. We have pioneered

voluntary land conservation practices, such as conservation

easements with private landowners, as well as creative

financing mechanisms with national governments. 

In all that we do, we seek common ground with 

others, often acting as the catalyst to create lasting 

conservation solutions between diverse interests.

Last year, I made a trip to one of our project sites when two elderly men approached me. They explained

that now there were “less fish, less shells, less coral.” I asked how we could help, and they replied, “We want

you to work with us so we can realize our dream of building back the corals and fish.”

— Paul Lokani spent his childhood on the sandy beaches and
dense forests of the Papua New Guinean island of Bougainville.
He now directs The Nature Conservancy’s Melanesia Program.
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Conservation by Design…

…is our science-based approach to identifying and 

conserving priority places around the world, ensuring that 

the full range of Earth’s natural diversity is protected over 

the long term. For the

past decade, we have

used this conservation

approach to tell us where

to work, what to conserve,

what strategies we should

use, and how effective we have been. Conservation by Design

not only guides all of our actions but is fast becoming a 

standard guiding other conservation projects around the

globe. From China to Madagascar to wildlife planning

across the United States, our planning and science helps

decision-makers determine where and how to direct limited

resources for conservation.

Building on our experience 
establishing and managing public protected areas, 

The Nature Conservancy has forged a global strategy 
for expanding and strengthening national parks 

and marine sanctuaries around the world.

areas of biological
significance

conservation
status

public lands

Areas of Biological Significance Core Areas
Areas of Biological Significance

National Wild & Scenic River
National Park Service
Bureau of Land Mgmt
US Fish & Wildlife Service
Native Corporation
Private
State Lands
State parks, Refuges, & Sanctuaries

High

Medium

Low

None

vancy is working to reduce the 
global climate change, promoting
ndustrial emissions, store carbon 

lands, and build conservation 
against its inevitable impacts.



In today’s world, everything is interconnected.  And that

is the crux of how we get conservation done. We build on our

work at particular sites, taking successful ideas and growing

them into coordinated strategies across many places or

countries. We integrate our efforts so that policy, funding,

training and science all work together.

From local communities to global forums,
we work with others to:

•  Protect, restore and manage lands and waters that 
support native wildlife and plants while meeting the
needs of people

•  Use science to pinpoint conservation needs and 
priorities and inform our decisions and actions

•  Combat pervasive and widespread threats to the 
natural world 

•  Develop policies, markets and funding that benefit
the environment as well as economies and individuals

•  Foster sharing and learning among conservationists
and those new to conservation

By linking our on-the-ground, in-the-water efforts with our

global priorities and strategies, The Nature Conservancy

creates conservation results built to last.

creating
lasting results

We look at the big picture, taking a global view of

Earth’s habitats—forests, oceans and estuaries, rivers and

lakes, deserts and grasslands—and the major threats to those

habitats, such as climate change, habitat fragmentation, and

invasive species.  Our global initiatives, addressing climate

change, invasive species, fire, forests, freshwater and marine,

are catalyzing new science, action and funds to address 

critical conservation needs around the world.

Yet we are grounded in the places we aim to conserve.

In each place we work, our local staffs and partners tailor

conservation actions to reflect the area’s unique natural, 

cultural and economic conditions. We take an integrated,

ecosystem-based approach that crosses political boundaries.

We depend on local partners and stakeholders to identify

realistic conservation solutions.Where we work

When I heard about the conservation project, we were very afraid that we would no longer have access to areas that were

part of our community. Once we began to hear about the plans for the project, and the more I understood, the better I felt

about what was to take place here. Now that the reserve is there, I know I’ll be able to continue to fish. In essence, I believe

that all conservation projects have a human benefit.

— Danilo Gonzalez Huala is a fisherman who was born and raised in the tiny village of Chaihuín in southern
Chile, speaking about the Valdivian Coastal Reserve established by the Conservancy and partners in 2005.



Recognizing the importance of collaboration, 
we develop information, tools and methods for natural

resource management and share this knowledge broadly,
through training, information systems, peer learning 

networks and other channels.
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As the world engages in ambitious goals to

eradicate poverty, improve human health,

and enhance economic development and

security, we must act now to protect Earth’s

ecosystems, which sustain us all.

The Nature Conservancy, through collabora-

tive and innovative partnerships, is committed

to ensuring the health of these ecosystems.

But we need your help. We invite you to

learn more about The Nature Conservancy.

Together, we can ensure the diversity of life

on Earth and enrich the quality of life today

and for future generations.

visit us at
nature.org

working
together

for a vibrant planet

The Nature Conservancy has helped generate 
billions of dollars for conservation projects, from 
pioneering debt-for-nature swaps in developing 

countries to supporting state and local ballot 
initiatives across the United States.
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The mission of The Nature Conservancy is to preserve the plants,
animals and natural communities that represent the diversity of life
on Earth by protecting the lands and waters they need to survive. 

The Nature Conservancy 
4245 North Fairfax Drive, Suite 100
Arlington, Virginia 22203
USA
+1 [703] 841-5300
nature.org



Ice Mountain Preserve

or generations of North River
Mills residents, summertime
meant weekend pilgrimages to

IceMountain. There, at the rocky base,
they’d chip off chunks of ice to cart
home as the critical ingredient in fresh,
homemade ice cream and chilled
lemonade.

IceMountain gets its name from the
refrigeration effect that takes place in-
side its talus—a sloping mass of boul-
ders at the foot of a mountain. In
cooler months, dense, cold air sinks
deep into the talus, and ice masses
form inside. As the weather warms up,
the cooler air flows out of vents among
the rocks at the bottom of the slope.
It’s here, at the foot of the mountain,
that many local children would eagerly
gather ice.

While it’s no longer necessary for peo-
ple to collect the ice that forms there,
the mountain’s base still sees its share
of visitors who come to see the site’s
rare plant community, native forest and
the North River.

What You’ll See
IceMountain Preserve, located in
Hampshire County, protects a collec-
tion of boreal plants usually found
much further north. Sustained by the
cool air flowing from some 60 small
holes and openings at the base of the
talus, species such as twinflower, dwarf
dogwood, Canada mayflower, and
bristly rose all can be found here.

The 149-acre preserve also provides
habitat for breeding neotropical birds
such as warblers, vireos and thrushes, as
well as a collection of birds and animals
that are typical of the Central Ap-
palachians. Lucky visitors may spot a
raven nesting on the outcrops of
“Ravens Rocks,” catch a glimpse of an
otter or mink fishing the North River,
or hear a coyote howling at dusk.

Two trails traverse the preserve, taking
visitors through the forest to either the
rare plant area or the sandstone cliffs.
The preserve is open for guided visita-
tion most of the year, and visitors are
asked to reserve a trip three weeks to a
month in advance. Trips are usually
held on Saturdays. To minimize impact,
groups are limited to 15 participants.
To schedule a tour, please call
(304) 496-7359 or visit our trained
volunteers’ website at
http://www.stevebailes.org/icemoun-
tain/request.php.
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Our mission is to preserve the plants, animals and

natural communities that represent the diversity

of life on Earth by protecting the lands and waters

they need to survive.

Volunteers at Ice Mountain © Kent Mason



Current Conservation Work
TheNature Conservancy has been
working to combat threats to Ice
Mountain Preserve through research
and restoration efforts. These include:

• Working with volunteers to control
invasive non-native plants, such as
tree-of-heaven, garlic mustard and
Japanese stillgrass, which compete
with the preserve’s native and rare
plants.

• Partnering with the US Forest Service
andWest Virginia Department of
Agriculture to prevent the death of
hemlocks (which shade and cool the
ice vents) from an infestation of a
non-native insect pest—the hemlock
woody adelgid.

•Cooperating with West Virginia Uni-
versity geologists on research about
the formation and conservation of the
ice vents system.

•Monitoring natural forest regenera-
tion in tornado damaged areas to in-
form forest restoration efforts.

Where to Meet Your Tour Guide

FFrroomm  WWiinncchheesstteerr,,  VVAA::
••  TTaakkee  5500  WWeesstt  ttoo  CCaappoonn  BBrriiddggee,,  WWVV..
••  IInn  CCaappoonn  BBrriiddggee,,  ccrroossss  tthhee  bbrriiddggee  tthheenn  ttuurrnn  rriigghhtt  oonn
CCoolldd  SSttrreeaamm  RRdd//SSpprriinnggffiieelldd  GGrraaddee  ((bbyy  tthhee  wwhhiittee
MMeetthhooddiisstt  CChhuurrcchh))..  
••  PPrroocceeeedd  88  mmiilleess  ttoo  NNoorrtthh  RRiivveerr  MMiillllss..  
••  YYoouu  wwiillll  sseeee  tthhee  wwhhiittee  NNoorrtthh  RRiivveerr  MMiillllss  MMeetthhooddiisstt
cchhuurrcchh  oonn  yyoouurr  rriigghhtt..  
••  TThheenn  ppaassss  aa  hhoouussee  aanndd  bbaarrnn  oonn  yyoouurr  rriigghhtt..  
••  TThhee  OOlldd  IInnnn  iiss  tthhee  nneexxtt  lloonngg  wwhhiittee  hhoouussee  oonn  tthhee  rriigghhtt..
YYoouu  wwiillll  sseeee  aa  rreedd  bbaarrnn  aaccrroossss  tthhee  rrooaadd..  

FFrroomm  RRoommnneeyy,,  WWVV::  
••  TTaakkee  RRtt..  5500  EEaasstt,,  aanndd  pprroocceeeedd  99..55  mmiilleess..  
••  TTuurrnn  lleefftt  oonn  RRtt..  2299  NNoorrtthh..  
••  PPrroocceeeedd  66..99  mmiilleess  ttoo  SSllaanneessvviillllee,,  WWVV..
••  TTuurrnn  rriigghhtt  oonn  CCoolldd  SSttrreeaamm  RRooaadd  ((SSpprriinnggffiieelldd
GGrraaddee,,  aaccrroossss  ffrroomm  SSllaanneessvviillllee  GGeenneerraall  SSttoorree))..
••  PPrroocceeeedd  44  mmiilleess  ttoo  NNoorrtthh  RRiivveerr  MMiillllss
••  CCrroossss  aa  ssiinnggllee  llaannee  ccoonnccrreettee  bbrriiddggee  aanndd  wwaattcchh  ffoorr
JJoohhaannssoonn''ss  bblloocckk  hhoouussee  oonn  tthhee  lleefftt..
••  TThhee  OOlldd  IInnnn  iiss  tthhee  sseeccoonndd  hhoouussee  oonn  tthhee  lleefftt  aabboouutt  aa
mmiillee  bbeeyyoonndd  tthhee  bbrriiddggee  ((lloonngg  wwhhiittee  hhoouussee  wwiitthh  aa  
rreedd  bbaarrnn  aaccrroossss  tthhee  rrooaadd))..  YYoouu  wwiillll  sseeee  tthhee  wwhhiittee  
NN..    RRiivveerr  MMiillllss  MMeetthhooddiisstt  cchhuurrcchh  oonn  yyoouurr  lleefftt  iiff  yyoouu
ggoo  110000  yyaarrddss  ttoooo  ffaarr..

GGoo  DDeeeeppeerr
SSeeee  wwhhaatt  eellssee  tthhee  CCoonnsseerrvvaannccyy  iiss  ddooiinngg
iinn  tthhee  CCeennttrraall  AAppppaallaacchhiiaannss,,  oonnee  ooff  tthhee
wwoorrlldd’’ss  mmoosstt  ddiivveerrssee  
tteemmppeerraattee  nnaattuurraall  aarreeaass,,  vviissiitt  
nnaattuurree..oorrgg//CCeennttrraallAAppppaallaacchhiiaannss..

TThhee  rriicchh  ffoorreessttss  ooff  tthhee  CCeennttrraall  
AAppppaallaacchhiiaannss  hheellpp  ttoo  nnuurrttuurree  aanndd
cclleeaannssee  tthhee  wwaatteerrss  tthhee  rreelleeaassee  iinnttoo  tthhee
CChheessaappeeaakkee  BBaayy,,  aann  iimmppoorrttaanntt  
rreessoouurrccee  ffoorr  ppooppuullaattiioonnss  aalloonngg  tthhee  EEaasstt
CCooaasstt..  LLeeaarrnn  mmoorree  aatt  
nnaattuurree..oorrgg//CChheessaappeeaakkee

CCoonnttaacctt  UUss
FFoorr  mmoorree  iinnffoorrmmaattiioonn,,  ttoo  mmaakkee  aa  
ddoonnaattiioonn,,  oorr  ttoo  vvoolluunntteeeerr,,  pplleeaassee  
ccoonnttaacctt  uuss  aatt::

TThhee  NNaattuurree  CCoonnsseerrvvaannccyy  iinn  WWeesstt  VViirrggiinniiaa
PP..OO..  BBooxx  225500
EEllkkiinnss,,  WWVV  2266224411
PPhhoonnee::  ((330044))  663377--00116600
FFaaxx::  ((330044))  663377--00558844
EE--mmaaiill::  wweessttvviirrggiinniiaa@@ttnncc..oorrgg

TToo  sscchheedduullee  aa  ttoouurr  ooff  IIccee  MMoouunnttaaiinn,,
pplleeaassee  ccaallll  ((330044))  449966--77335599  oorr  vviissiitt
hhttttpp::////wwwwww..sstteevveebbaaiilleess..oorrgg//iicceemmoouunnttaaiinn//
rreeqquueesstt..pphhpp
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ALGIFIC (COLD-AIR PRODUCING) TALUS AT ICE MOUNTAIN, 
WEST VIRGINIA, USA: STRUCTURE AND DYNAMICS OF A 
RARE CENTRAL APPALACHIAN ECOLOGICAL REFUGIUM

KITE, J. Steven, ANDREWS, Kevin M., and WILSON, Thomas H., Dept of Geology and 
Geography, West Virginia Univ, 425 White Hall, Morgantown, WV 26506-6300, jkite@wvu.edu

Cold-air flowing from the base of the Ice Mountain talus at ~235 m above sea level supports 5 rare 
plant species not known below 900 m elevation elsewhere in the Central Appalachians. Cold-air 
flowing from the talus maintains a paleo-refugium that may have operated without significant 
interruption for 10,000 years. Other Central Appalachian algific talus localities were noted 
historically, but have been destroyed through ice mining or other human activities. 

A multi-faceted geophysical and geological study of the talus reveals an unremarkable stratigraphy in 
which 1-2 m diameter sandstone blocks lie unconformably on impermeable Devonian shale bedrock. 
Terrain conductivity and Very Low Frequency electromagnetic surveys indicate ~8 m talus depth and 
possible perennial ice lenses at the talus-bedrock contact. Talus morphology is unusual in that a 
general concave profile has been undercut by North River, giving a steep convex profile for the lower 
30 m of the slope. Most of the talus is bare of soil and vegetation, except crustose lichen. The steeper 
lower talus is mostly vegetated, with a discontinuous organic mat broken by 25-50 cold-air vents. The 
upper and middle talus has numerous openings that allow air in or out of the talus. The openings on 
the lower slope range from 0.01 to 1 sq m; hence the total cold-air vent cross-sectional area is a tiny 
fraction of the total area of openings on the concave slope above.

Air drains from algific vents whenever talus air temperature is less than outside air temperature at the 
toe of the slope. Cold air drainage is nearly continuous, with temperatures observed from -6.5 to +9.0 
degrees C. A northwest aspect precludes direct sun on the talus, except for late afternoons in spring 
and summer. Snow and other precipitation infiltrating into the talus may further moderate 
temperatures during subsequent warm weather. The slope functions as a unidirectional cold air sink. 
Warm air may rise out of the upper and middle talus, but there is insufficient vent surface area to 
allow either complete drainage of cold air from the talus or entry of warm air rising from the valley. 

This study suggests that loss of lower-talus vegetation or widening of existing vents would imperil the 
algific talus ecosystem and that historical algific slopes can be restored through revegetation and vent 
constriction. 
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Abstract 

A Geological and Geophysical Investigation of Ice Mountain Talus, Hampshire County, 
West Virginia 

 
Kevin M. Andrews 

 
Ice Mountain is an algific talus slope located in Hampshire County, West Virginia, 

protected for its status as a biological refugium.  Both the origin of the slope and the mechanism 
by which cold air is produced from the base of the slope have remained mysteries to local 
residents and tourists for many years.  This research effort takes a scientific approach to 
exploring the mysteries of Ice Mountain.  Bedrock and surficial geologic mapping provides an 
understanding of the physical environment of the slope area, while geophysical survey data 
provide clues to the subsurface of the slope.  The algific talus consists of Oriskany Sandstone 
boulders sitting unconformably on steeply dipping Devonian Marcellus-Needmore Shale 
bedrock.  The talus accumulation probably formed under periglacial conditions that existed 
during the Quaternary at Ice Mountain.  Bedrock benches in the subsurface of the slope provide 
surfaces on which cooler air and water become trapped, resulting in frost and ice accumulation.  
Surface benches at the bottom of the slope are continuously cooled by gravity-driven, katabatic 
down slope winds.  A comparison of the Ice Mountain algific slope with algific slopes in Iowa 
reveals that the slopes differ somewhat in structural makeup and airflow cycles, yet both sustain 
unusual cold environments supporting species typically limited to more northern or higher 
elevation sites. 
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Introduction 

The Ice Mountain Preserve is located on the northwest slope of Ice Mountain in 

Hampshire County, West Virginia (Figure 1).   The preserve contains an algific (“algus faciunt” 

in Latin, which means “make cold” [Sletto, 1994]) talus (broken material [Sletto, 1994]) slope 

that is reported to discharge air of a relatively constant temperature of approximately 3 to 7° C 

(38 to 45°F) (Anonymous, 1991).  The algific talus site (Figures 2a through 3b), nicknamed 

“Nature’s Ice Box” and “Nature’s Refrigerator” by local residents, was used by American 

Indians and early settlers for storage of perishable food items during warmer months of the year 

(Anonymous, 1991).  Theories of the origin of the ice inside Ice Mountain range from 

“underground glaciers” to annual freeze-thaw cycles (Potomac Pennysaver, 1991).  Many 

questions concerning the cold air production at Ice Mountain remain unanswered.  

Ice Mountain talus has been called “the finest example of the algific talus slope 

ecosystem in eastern North America” (Anonymous, 1991). The cold air exiting the base of the 

talus at 235 m (770 ft) above sea level supports alpine vegetation that ordinarily flourishes at 

elevations of 900 to 1200 m (3000 to 4000 ft) (Anonymous, 1991).  The algific talus creates a 

unique environment in which Appalachian, Canadian, and Arctic species grow in the same area 

(Anonymous, 1991). The site was purchased by the Nature Conservancy in 1989 for $300,000 

(Anonymous, 1991) and established as a preserve because it is a biological refugium, a habitat 

that supports species not able to live elsewhere in the region (Nekola, 1999).   
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Figure 1: Location map of Ice Mountain within the Potomac Highlands of Hampshire County, 

West Virginia.  Blue = higher elevations, brown = lower elevations.  (Image source:  
West Virginia GIS Technical Center) 
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Algific Vents

Figure 2a: Photo of algific vent area at the base of Ice Mountain talus, taken from point bar 
deposit northwest of Ice Mountain.  Algific vents are indicated by white arrows.  
North River, visible in the foreground, flows north, to the left in the photo. (Photo: 
K. Andrews) 

 

 
Figure 2b: Photo of Ice Mountain algific talus taken from the northwest.  The largest area of 

talus is visible in the center of the photo.  Algific vents, as indicated by the white 
arrows, are located in the vegetated area at the base of the talus. (Photo: K. Andrews) 
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Figure 3a:  Photo of algific vent area along access trail at the base of the talus on the east bank 

of North River. White arrows indicate larger vent locations.  
(Photo: J.S. Kite) 

 

 
Figure 3b:  Photo of large algific vent at the base of the talus on February 2, 2002.  Yellow field 

notebook for scale. (Photo: J.S. Kite) 
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The algific talus is a paleorefugium, meaning that it supports species from a fragmented 

relict of a once widespread ecosystem that existed under different climatic conditions (Nekola, 

1999).  Rare plants in the preserve include Bristly Rose (Rosa acicularis), Twinflower (Linnaea 

borealis), Bunchberry (Cornus canadensis), Appalachian Wood Fern (Gymnocarpium 

appalachianum), and Purple Virgin’s Bower (Clematis verticillaris) (Zimet, 2000).   All of these 

plants ordinarily occur at much higher elevation.  Bristly Rose is also common in Siberia, the 

Yukon, and other extreme northern climates (Zimet, 2000).   

Understanding the internal make-up of the Ice Mountain algific slope is important to 

preservation of the air circulation mechanism in the slope and the biological refugium it 

supports.  Research has been conducted on algific talus slopes in Iowa, but there has been very 

little scientific research concerning the source of the cold air at Ice Mountain.  Research of this 

kind is necessary for conservationists to understand the effects that disturbance of different parts 

of the slope may have on the cold air production and ultimately the algific environment.   

Purpose 

The purpose of this study is to collect scientific observations from the Ice Mountain area 

in order to better understand the mechanisms responsible for the cold air production at the base 

of Ice Mountain.  Scientific observations conducted at Ice Mountain for this study include 

bedrock and surficial geology mapping, very low frequency (VLF) electromagnetic and terrain 

conductivity geophysical surveys, and limited algific vent air temperature readings.  Information 

published on algific slopes in Iowa provides clues to the circulation mechanism at Ice Mountain.  

The scientific observations from Ice Mountain, analyzed with the Iowa observations in mind, 

lead to a model for cold-air production from Ice Mountain that is based on physical principles 

and supported with empirical data.   
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Origin of the Algific Talus 

Background information pertaining to the environment in which the talus at Ice Mountain 

originated is crucial for developing a full understanding of the algific slope.  Most studies on 

algific talus have been conducted in the Paleozoic Plateau (“Driftless”Area) of Iowa and adjacent 

states, so this paper presents the Late Quaternary geological history of the “Driftless” Area as 

well as the Late Quaternary geological history of the Valley and Ridge of eastern North America. 

Although there are differences between the Iowa algific talus sites and the Ice Mountain talus 

site, both areas have undergone similar exposure to periglacial conditions, indirect climatic 

effects of Late Quaternary deglaciation, and the subsequent northward migration of boreal biota.  

Late Quaternary History of the Paleozoic Plateau of Iowa 
(“Driftless” Area) 

The Paleozoic Plateau (“Driftless” Area) of northeastern Iowa contains a mixture of steep 

slopes, varied slope aspects, bluffs, well-exposed rock outcrops, waterfalls, rapids, sinkholes, 

springs, and entrenched stream valleys (Hallberg et al., 1984).  The bedrock geology and 

stratigraphy of the area are easily recognized due to very pronounced differential erosion 

(Hallberg et al., 1984).  The area supports microclimates and glacial refugia developed 20 ka 

during the Wisconsinan glacial stage (Hallberg et al., 1984).  The talus slopes and other forms of 

colluvium that blanket parts of the landscape are thought to have formed under intense 

periglacial conditions contemporaneous with the close proximity of the Laurentide Ice Sheet 

(Hallberg et al., 1984).  The colluvial slopes were truncated by lateral migration and down 

cutting of streams as the Laurentide Ice Sheet retreated and melt water flowed through the area 

(Hallberg et al., 1984).   Hallberg et al. (1984) find evidence that meltwater from the retreating 

Laurentide ice sheet influenced fluvial activity in the Paleozoic Plateau from 14 to 9.5 ka.  Deep 

valley incision, related to the great influx of glacial melt water, caused truncation of colluvium 

 6



 

and collapse of large karst conduits (Hallberg et al., 1984).  As the glaciers receded and the 

climate of the Paleozoic Plateau changed, tundra vegetation was replaced first by fir trees 

(Abies), and then by pines (Pinus), followed by yellow birches (Betula) and oaks (Quercus) 

(Sletto, 1994). The complex geomorphic events of the late Wisconsinan in the Paleozoic Plateau 

ended around 10.8 to 9.5 ka with an episode of widespread stream incision (Hallberg et al., 

1984).   

The late Quaternary geologic history of the Paleozoic Plateau resulted in the formation of 

two types of relict habitats discovered and documented by Frest (1991).  Algific talus slopes and 

maderate cliffs are both believed to have formed under periglacial conditions (Frest, 1991).  Frest 

(1984) describes an algific talus slope as “a type of habitat developed over the entrances of small 

fissures and caves in which air circulation and groundwater infiltration from the surface produces 

more or less permanent underground ice whose incomplete melting produces a constant stream 

of moist, cool air which filters through a thin plant and litter cover over an extensive rock talus”.   

Frest (1991) considered only those sites in which ice persisted through August as algific.  

Seasonal variations in soil temperature of an Iowa algific slope are presented in Figure 4. 
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Figure 4: Seasonal changes in soil temperatures for an Iowa algific slope showing a rise in 

temperature during the summer months and a decrease at the onset of colder months. 
(Source: Cathy Henry, Iowa Department of Natural Resources) 

 
Maderate (cold water) cliffs are algific environments with very little talus accumulation 

(Frest, 1986).  The term “maderate cliff” implies the presence of an actively dripping cold water 

system that is duplicating some portion of a habitat found in colder climates (Frest, 1986).  

Maderate cliffs tend to have sinkhole-and-fissure systems smaller than those of algific talus 

slopes (Frest, 1985).  The cold airflow and humidity of maderate cliffs, as compared to algific 

talus slopes, is very subdued because of the lack of insulating talus clasts and the resulting 

limited accumulation of ice (Frest, 1985).  The absence of talus accumulation at the base of a 

maderate cliff may be attributed to a lack of original accumulation of talus or to fluvial erosion 

of talus (Frest, 1986).  Less than 30 good examples of maderate cliffs have been identified (Frest, 

1991), whereas as many as 300 to 400 algific slopes are known in Iowa (Ostlie, 1989).  
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Late Quaternary History of Eastern North America 

Clark and Mix (2002) present modeling data that suggests sea level was between 118 and 

135 m (382 and 437 ft) lower than the present at the Last Glacial Maximum, prior to the 

warming that began 18 ka.  Isotropic studies of Summit, Greenland, utilizing the GRIP ice core, 

show a gradual warming started around 18 ka, catalyzing vegetational response to the deglacial 

transition (Kneller and Peteet, 1993).   

Clark (1968) indicates that parts of West Virginia, including the Ice Mountain area, 

experienced periglacial conditions during the Late Quaternary Wisconsinan glacial stage.  In the 

Valley and Ridge physiographic province of eastern North America, boreal forest was 

established between 30° and 40° North latitude prior to 17.5 ka (Delcourt, 1982). A 60 to 100 km 

(37 to 62 mi) wide belt of tundra vegetation was present near the margin of the ice sheet 

(Delcourt, 1982).  In addition, Maxwell and Davis (1972) report evidence of tundra vegetation as 

far as 300 km (186 mi) south of the ice sheet border in higher elevations along the crest of the 

Appalachians.  Harsh climate associated with the ice sheets and upland tundra facilitated the 

development of patterned ground and block fields along the crest of the Appalachians southward 

to the Great Smoky Mountains (Delcourt, 1982).  Greater exposure and an average vertical 

temperature gradient of 6.33°C/1000 m (3.5°F/1000 ft) (Miller, 1985), led to discontinuous 

permafrost in higher elevations along the Allegheny Plateau as far south as West Virginia and 

along the Blue Ridge Mountains to North Carolina and Tennessee (Delcourt and Delcourt, 

1986).   

Less severe climate in lower, less exposed elevations led to accelerated colluvial 

processes (Delcourt and Delcourt, 1986).  The frequency and intensity of geomorphic 

disturbances were greater at 38° N latitude than they were at 36° N latitude, demonstrating the 
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effects of closer proximity to the ice sheets (Delcourt and Delcourt, 1986).  The accelerated mass 

wasting and geomorphic disturbances may have reset plant succession in the affected areas, 

resulting in dominance of pioneering plants after climate warming indirectly associated with 

deglaciation (Delcourt and Delcourt, 1986).  

Kneller and Peteet (1993) report evidence of an abrupt change in atmospheric and 

oceanic temperatures between 14 ka and 13 ka based on pollen records and depositional 

environment mapping in the ridge and valley of Virginia . Up until 12.5 ka, geomorphic 

processes and vegetation patterns were under a glacial climatic regime (Delcourt and Delcourt, 

1986).  The abrupt change in climate brought upon a change in the dominant geomorphic regime 

from colluvial to alluvial processes between 13 ka and 12 ka (Delcourt and Delcourt, 1986).  As 

the ice sheet receded, alluvial processes were fueled by glacial meltwater flowing down the 

Mississippi to the Gulf coast, resulting in an overall dilution of seawater and rise in sea level 

(Delcourt, 1982).  At 12.5 ka, boreal taxa began to move northward as the ice sheet retreated and 

the climate became less severe (Delcourt and Delcourt, 1986).  

The Valley and Ridge physiographic province became a major corridor for northward-

moving taxa (Delcourt and Delcourt, 1986). The shift in climatic and geomorphic regimes 

changed the vegetation of central eastern North America from the Pleistocene pattern of open 

patchwork tundra, open glades, and boreal forests to the Holocene pattern of closed, temperate, 

deciduous forest (Delcourt and Delcourt, 1986).  Evidence from 12.5 ka to 10 ka suggests that 

the combination of climate change, change in geomorphic regime, and northward plant species 

migration resulted in vegetational disequilibria and dynamically changing landscapes (Delcourt 

and Delcourt, 1986).  
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By 10 ka, the ice sheet was virtually gone from the Great Lakes Region, leaving a 

glaciolacustrine environment in the deglaciated terrain (Delcourt, 1982).  Sea level approached 

its modern position and the Southeast had a near-modern climate regime by approximately 5 ka, 

following mid Holocene vegetation changes due to increased warmth and aridity associated with 

the Hypsithermal interval (Delcourt, 1982).  According to Delcourt (1982), extensive boreal 

forests disappeared from the Southeast, with the exception of some spruce and fir populations 

that were stranded and survived as refugia at higher elevations in the southern Appalachians 

(Delcourt, 1982).  Delcourt (1982) also reports that favorable moist ravines and slope habitats in 

the southeast provide refugial areas for mesic deciduous forest taxa that would otherwise perish 

due to climate warming.   

Areas disturbed by mass wasting during the full-glacial colluvial geomorphic regime 

resulted in open patches of exposed forest that were good areas for pioneer herb and shrub 

communities (Delcourt and Delcourt, 1986).  Slopes with coarse mass wasting deposits had the 

potential to become “permanent” biological refugia for certain boreal vegetation left behind 

during the northward vegetation migration.  The ecosystem of the algific talus at Ice Mountain is 

likely remnant of a widespread ecosystem in the Valley and Ridge that existed under a colder 

climate.  If so, the Ice Mountain algific talus slope may have been functioning continuously since 

the Pleistocene. 

Previous Research on Algific Talus Slopes 

Most research on algific talus slopes has focused on the unique biota inhabiting the 

slopes.  Ostlie (1989) states that the 300 to 400 known algific slopes are found only within the 

unglaciated Paleozoic Plateau (“Driftless Area”) of southeast Minnesota, northeast Iowa, 

southwest Wisconsin, and northwest Illinois.  The Ice Mountain site in West Virginia can be 

added to the list.  
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Frest (1986) concluded that the algific sites in Iowa and surrounding areas originated 

from a combination of mechanical karst development, freeze-thaw cycles, and eroding 

meandering stream channels.  Algific talus in Iowa tends to form on north-facing slopes where 

large amounts of ice accumulate in jointed bedrock exposed along major drainages (Frest, 1991). 

The periglacial conditions that formerly existed in the “Driftless Area” facilitated mechanical 

karst development in the form of ice wedging and slippage of large carbonate bedrock blocks 

along underlying shale and bentonite layers (Frest, 1986). Mechanical karst is different from 

more typical solution karst in that it lacks speleothems; has no extensive cave systems; and forms 

only small sinkholes, vents, and fissures (Frest, 1991).  During the development of mechanical 

karst, the base of the massive overlying carbonate commonly rotates outward, forming small 

roofed caves and opening vertical to semi-vertical fissures (Bounk and Bettis, 1984).  Bounk and 

Bettis (1984) report that some mechanical karst features are shaped in such a way as to trap cold 

winter air and hold it throughout the warm summer months. The open vertical fissures, which 

commonly connect to the roofed caves, result in sinkhole-forming slumps on the surface (Bounk 

and Bettis, 1984).  

Algific talus environments examined by Frest (1991) tend to have massive, capping, cliff-

forming units in which sinkhole structures develop following ice wedging and block rotation.  A 

conceptual picture of an Iowa algific talus system is included in Figure 5.   
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Figure 5: Conceptual model of Iowa algific system.  Air is reported to circulate between 

sinkholes in the upland and algific vents along the river.  Air flow is reported to 
reverse direction from summer to winter, although very little data supporting this 
idea is available. (Image Source: Image used by permission from Cathy Henry, Iowa 
Department of Natural Resources) 

 
The massive capping bedrock unit is underlain by a thinner carbonate unit from which the 

talus originates (Frest, 1991).  The algific system is commonly floored by shale that impedes 

water flow and provides a slippage surface on which larger overlying blocks move (Frest, 1991).  

Algific slopes do not form under current climatic conditions and active down slope movement on 

existing slopes has decreased significantly.   The algific system of the talus is sometimes 

stabilized only by the soil that has accumulated in and on them (Frest, 1991).  The soil on top of 

the algific slope and the matrix material between the boulders consists of weathered talus sand, 

wind-blown silt, and organic material.  Soil depths on algific sites surveyed by Frest (1991) are 

no more than 46 cm (18 in).  
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Mean annual soil temperatures in the Iowa algific slope environments range only from 

+10° C to -10° C (50°F to 14°F), with vent air humidity often around 80% at ground surface 

(Frest, 1991).   Many hypotheses have been made concerning the processes responsible for the 

expulsion of cold air from algific talus.  Most researchers agree that the cold air is produced on 

slopes in Iowa as a result of temperature and pressure differences within and outside of the talus; 

however, the exact mechanism of airflow is debatable.   

The most popular mechanism for airflow appears to be one in which airflow reverses 

according to outside air temperature.  Solution vadose cracks along bedding planes in carbonate 

bedrock are connected to mechanically developed sinkholes on the overlying upland (Frest, 

1991).   In the Spring, cold dense air seeps out of the bottom of the slope causing warmer air to 

enter the fissures and spaces between the talus clasts (Frest, 1991).  As the new relatively warm 

air enters the slope, it is cooled as it passes over ice, becomes more dense, and eventually flows 

out the bottom of the slope. The intake of warm air and expulsion of cold air continues 

throughout the warmer months of the year and the ice within the slope is slowly depleted (Frest, 

1991).  Cold air flows out of the slope until outside air temperatures drop below freezing (Frest, 

1991).  At that time, the air inside the slope is actually warmer and less dense than the air outside 

(Frest, 1991).  The result is a reverse in the direction of airflow within the slope (Frest, 1991). 

The warmer, less dense air inside the slope moves upward through the vertical fissures and out 

the sinkholes on the surface (Frest, 1991).  Upward movement of the warmer air inside the talus 

is enhanced by cool, moist air infiltrating the base of the slope and pushing the warm air up 

(Frest, 1991).  Cold air causes groundwater in the lower parts of the slope to freeze, 

accumulating ice (Frest, 1991).  During the late winter months, when there is a large 

accumulation of ice within the talus, air circulation may slow significantly.  Relatively warmer 
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air may continue to exit the sinkholes above the slope if outside temperatures are extremely low 

(Frest, 1991). The algific talus, in effect, cools the slope area in the summer months and helps to 

ameliorate the effects of bad winters (Frest, 1991).  The preceding airflow reversal mechanism 

has been documented by Frest (1991), but the author of this paper found very little data to 

support the idea and no evidence to suggest that the mechanism occurs at Ice Mountain. 

Core (1975) reported the cold air production at Ice Mountain to be a result of circulation 

of air and water between the boulders of the talus slope.  He concluded that cold winter air, 

mixed with water from rain, snow and snowmelt, is able to form a large mass of interstitial ice 

several feet below the surface.  According to Core (1975), the ice accumulation becomes thick 

enough that the upper layer of ice, coupled with the insulating effects of the talus clasts, acts as a 

protective layer shielding the deeper ice from melting during the onset of warm weather. In the 

summer, air circulation in the interstitial spaces of the slope allows outside air to enter the slope, 

cool in contact with the ice, sink because of its higher density, and subsequently flow out of the 

bottom of the slope (Core, 1975). 

Bedrock Stratigraphy 

The Ice Mountain talus is situated in the Valley and Ridge Province of the Potomac 

Highlands of West Virginia (Figure 6).  The area is characterized by long, narrow mountains 

parallel to one another and trending in a northeast-southwest direction of approximately 030.  

Mountains in this area are capped by resistant sandstone and valleys are underlain by less 

resistant siltstones, shales, and carbonates (Lessing et al., 1999).  

From west to east, the study area is underlain by Devonian Marcellus Formation-

Needmore Shale under the North River valley and the west flank of Ice Mountain, near-vertical 

cliffs of Devonian Oriskany Sandstone near the summit of the mountain, and Devonian-Silurian 

Helderberg carbonates on the mountain’s east slope (Lessing et al., 1999) (Figure 7).  
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Figure 6: Location of Ice Mountain talus in the Potomac Highlands of Hampshire County, 

West Virginia (Source: West Virginia GIS Technical Center) 
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Marcellus Formation/Needmore Shale 91-122 m (300-400 ft):
Marcellus: black to dark gray, marine, fissile shale
Needmore: greenish gray to greenish gray to brownish
black shale, dark gray limestone nodules near base, sparse fossils

Oriskany Sandstone 30-37 m (100-120 ft):
White to light gray, medium to coarse-grained, quartz sandstone, 
some quartz conglomerate zones, crossbedded, abundant 
marine fossils (brachiopods), carbonate and silica cement

Helderberg Group 122-183 m (400-600 ft):
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Figure 7: Simplified bedrock stratigraphy of study area.  No irrefutable outcrops of the Elbow 

Ridge sandstone were found in this study area.  (Data Source: Lessing, et al., 1999)  

 
The Marcellus Formation-Needmore Shale is 90 to 120 m (300 to 400 ft) thick in the 

area.  The Marcellus section of the shale is black or dark gray, marine, fissile, and tends to break 

into small platy chips (Woodward and Price, 1943).  The Needmore section of the shale, roughly 

equivalent to the Onondaga shale and Selinsgrove lower shale, is medium to dark gray or 

greenish-gray to brownish-black.  The Needmore is structurally incompetent and weathers easily 

with a blocky or chunky fracture (Woodward and Price, 1943).  As a result, Needmore bedrock 

tends to form low ground and is not usually well exposed due to a mantle of weathered material 

from the Oriskany Sandstone (Woodward and Price, 1943).   
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The Oriskany Sandstone is light gray, medium to coarse-grained sandstone representative 

of reworked beach sediment (Woodward and Price, 1943).  The Oriskany contains conglomeratic 

zones and fossil molds predominantly of brachiopods (Woodward and Price, 1943).  Woodward 

and Price (1943) state that the texture of the Oriskany Sandstone can vary significantly at a 

single locality.  The contact between the Needmore Shale and the Oriskany Sandstone is marked 

by an obvious lithology change.  However, the contact is usually not visible in surface outcrop 

due to differential resistance to erosion of the two rock types and a mantle of Oriskany colluvium 

(Woodward and Price, 1943).  Due to the erosional resistance of the Oriskany Sandstone, many 

outcrops are ridge formers, commonly as steep cliffs that supply large amounts of sandstone 

blocks and boulders to slopes below (Woodward and Price, 1943).  Raven Rocks, an overlook 

located on the southern tip of Ice Mountain, is an example of such an outcrop (Woodward and 

Price, 1943).  Woodward and Price (1943) report the Oriskany Sandstone to be approximately 

30-45 m (100-150 ft) thick in northeastern West Virginia.  Stewart Dean (Personal 

Communication, 2001) reports the Oriskany to be no more than 36 m (120 ft) thick in the Ice 

Mountain area.  Field mapping, as well as drill hole logs, examined by Woodward and Price 

(1943) suggests that the Oriskany tends to thin regularly rather than abruptly, most likely a result 

of beach deposition.  Dean (2001) also reports that the Oriskany is thin enough to be breached in 

areas north of Ice Mountain where stream erosion has exposed the underlying Helderberg 

carbonates.   The thickening and thinning of the Oriskany, as well as the presence of sandstones 

in the upper section of the underlying Helderberg Group, has been the cause of over-estimation 

of thickness and section measuring mistakes.  The contact between the Oriskany Sandstone and 

the underlying Helderberg Group is gradational, also contributing to confusion about the lower 
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boundary of the Oriskany (Woodward and Price, 1943).  Woodward and Price (1943) note some 

evidence to suggest that there is an unconformity between the Oriskany and Helderberg. 

Woodward and Price (1943) suggest that a boundary can be discerned between the 

Oriskany and the upper sandstones of the Helderberg Group based on the darker color, more 

calcareous nature, and presence of glauconite in the Helderberg sandstones.  Lessing et al. 

(1999) report that a 3 to 4 m (10 to 15 ft) thick sandstone, known as the Elbow Ridge sandstone, 

commonly occurs near the top of the Helderberg Group.  The Elbow Ridge sandstone may be an 

equivalent to the upper Helderberg sandstones discussed by Woodward and Price (1943).   In 

general, the Helderberg Group is mostly massive-bedded, gray limestone 120 to 200 m (400 to 

650 ft) thick, with abundant marine fossils.  The uppermost mapped carbonate unit in the 

Helderberg is known as the Port Jervis Limestone (Woodward and Price, 1943).    The Port 

Jervis Limestone contains a dark gray cherty section near its top, and is hard to recognize as a 

limestone in western Hampshire County (Woodward and Price, 1943).    

Structural Geology 

Ice Mountain lies on the west side of the Timber Mountain anticline and is west of the 

North Mountain fault, which means it is on the Martinsburg allochthonous sheet (Figure 8).  

Lessing et al. (1999) indicate the strike of the rocks in the vicinity of Ice Mountain to be 

approximately 030° to 035°.  Lessing et al. (1999) show the contact between the Marcellus 

Formation-Needmore Shale and the Oriskany Sandstone to be at an elevation of approximately 

260 m (860 ft) above sea level.  The contact between the Oriskany Sandstone and the underlying 

Helderberg Group in the study area is mapped as coinciding almost exactly with the spine of the 

ridge.  Elevation of the Oriskany-Helderberg contact varies from 360 to 375 m (1180 to 1230 ft) 

above sea level as the ridge line rises and falls (Lessing et al., 1999).   
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Lessing et al. (1999) do not indicate any near-surface faulting in the immediate vicinity 

of the Ice Mountain talus.  A small segment of the North River (thrust) Fault is mapped north of 

the talus in the Mahantango Formation, cropping out parallel to strike and dipping to the 

southeast (Lessing et al., 1999).  The northwest thrust of the fault has moved older, deeper rocks 

closer to the surface; however, there is no evidence that the fault has any direct influence on the 

geology underlying the Ice Mountain talus.  
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Figure 8: Geologic cross-section illustrating the Timber Mountain  

anticline and deep, west-thrusting faults.   
(Source:  Lessing, et al., 1999)
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Results of Bedrock and Surficial Geology Mapping 

Bedrock Geology Mapping 

Geologic mapping at 1:24,000 scale by Lessing et al. (1999) did not provide enough 

detail to address the geology of the very small area occupied by the algific talus or the role each 

rock type plays in the cold-air production process.   Bedrock lithology and spatial relationships 

among the different lithologies in the slope area are likely to be very important to the production 

of cold air, so a more detailed examination of the bedrock geology was necessary.   

Geologic mapping of the Ice Mountain talus area was carried out using a Brunton 

azimuth compass, a 30 m (100 ft) measuring tape, and a handheld Garmin 12-Channel Global 

Positioning System unit. The mapping covers a limited area centered around the algific vents and 

extending outward as was necessary to establish reliable geologic control.   

Five days of geologic mapping during Fall 2001 revealed patterns similar to the Lessing 

et al. (1999) report, with some notable differences (Figure 9).  The highly deformed Marcellus 

Formation – Needmore Shale appears to have a near vertical to vertical dip in most outcrops; 

however, due to its deformed nature, no dip angles are reported in this study.  Similarly, Lessing 

et al. (1999) do not display any dip angles for the Marcellus Formation – Needmore Shale west 

of Ice Mountain.  
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Figure 9: Bedrock geology map of the Ice Mountain study area.  GPS points indicate 
important mapping observations.  Dip direction is northwest. 
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Figure 10: Geologic cross-section A-A’ illustrating bedrock geology beneath the main talus area. 
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Figure 11: Geologic cross-section B-B’ illustrating bedrock geology beneath colluvium and talus near northeastern extent of study 

area. 
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Outcrops of Needmore Shale occur in the area around the GPS station labeled SADDLE.  

The outcrops are visible near a small, man-made pond located in the saddle. However, due to the 

less resistant nature of the shale, much of the bedrock mapping was done by observing shale 

chips in residual soil. The most important outcrops of shale occur at points labeled 12 and SHS3 

in Figure 9.  The presence of shale at station 12, and the presence of shaley soil at station SHS3, 

requires the contact between the Marcellus Formation-Needmore Shale and Oriskany Sandstone 

to be mapped further to the east than reported by Lessing et al., (1999). The contact, which was 

mapped by Lessing et al., (1999) at an elevation of 265 m (860 ft) above sea level and by Tilton 

et al., (1927) at 231 m (750 ft) above sea level, actually occurs at an elevation of approximately 

350 m (1150 ft) above sea level on the northwest side of Ice Mountain.  This eastward shift of 

the contact confirms that virtually the entire algific area (cold producing area) of the talus slope 

is underlain by shale.   

Good outcrops of the Oriskany Sandstone occur where Hiett Run cuts through Ice 

Mountain, south of Raven Rocks.  Lessing et al., (1999) show a 76° northwest dip in this area.  

Similarly, the average dip measurement recorded from Hiett Run in this study was 72° 

northwest.  The dip measurements for the Oriskany Sandstone range from 70° northwest to 

vertical at Raven Rocks, which forms a cliff famous for its beautiful overlook.  Just north of 

Raven Rocks, along the ridgeline of Ice Mountain, the Oriskany Sandstone cliffs are absent and a 

large area of talus covers the mountain from the Oriskany Sandstone-underlain ridge top to the 

Marcellus Formation-Needmore Shale-underlain bank of North River.  The Oriskany Sandstone 

reappears as a very fractured, isolated outcrop of near-vertical (70° northwest to 90°) beds at 

OCLIFF.  The Oriskany Sandstone crops out as a semi-continuous line of vertical to near-
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vertical cliffs from OCLIFF northeast along the Ice Mountain ridge at least as far as the northeast 

limit of the study area.   

The east side of Ice Mountain is underlain by Helderberg Group carbonates.  Outcrops of 

Helderberg carbonates vary in fossil content and show minor solution features in fractured 

sections.  The carbonates occur in a small outcrop labeled LS1 on the east side of Hiett Run 

water gap.  No reliable dip measurement could be attained at LS1.  Limestone crops out at 

station 20, just east of the ridge top.  The dip of the limestone in this outcrop is 25° northwest, 

much less than the vertical dip of the overlying Oriskany Sandstone exposed at nearby Raven 

Rocks.  Limestone with dips ranging from 24° to 53° northwest crops out along the southeast 

side of the ridge at elevations from 364 to 377 m (1180 to 1220 ft) above sea level.  The more 

gentle and varying dip of the limestone, compared to the overlying Oriskany, suggests that the 

apparent limestone “outcrops” may be out of place, collapsed beds (Figure 12)   

 

Shale

Sandstone

Limestone

Streambed-like lineation

River

(no scale, conceptual use only)

“Collapse”

Algific Talus 
      Slope

Observed 26-30
degree dip

NW

Possible Fracture Zone

 

Figure 12: Illustration of collapsed limestone bed as suggested by outcrop measurements 
collected on the southeast side of the Ice Mountain ridgeline.  Profile line similar to 
A-A’ on Bedrock Geology Map. 
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Strike of the limestone outcrops is consistent with the overlying Oriskany, with the 

exception of locations 27 and 29 where strikes measured 000° and 015°, respectively.  The 

apparent shift in strike direction may indicate the edge of a collapsed layer of limestone.  The 

anomalous strike measurements at 27 and 29 may be evidence that limestone blocks in that area 

rotated counterclockwise (as viewed from the southeast) toward the collapse.   

A geologic map and cross-sections constructed using data from this study (Figures 9-11) 

suggest the possible presence of a thin sandstone unit, known as the Elbow Ridge sandstone, in 

the upper part of the Helderberg Group.  Lessing et al. (1999) noted the Elbow Ridge sandstone 

as a 3 to 4.5 m (10 to 15 ft) thick sandstone.  Dean (personal communication, 2001) reports that 

the Oriskany Sandstone is no more than 37 m (120 ft) thick in the area of the Ice Mountain talus.  

Assuming a maximum 37 m (120 ft) thickness and a 70° dip for the Oriskany, geologic mapping 

and cross-sections suggest that portions of the Ice Mountain ridgeline near cross-section B-B’ are 

underlain by the upper section of the Helderberg, which may include the Elbow Ridge sandstone 

(Figures 9 and 11).  Vertical beds of Oriskany crop out on the west slope of the ridge, forming 

steep cliffs well below the ridgeline.  No indisputable outcrops of the Elbow Ridge sandstone 

were identified during field mapping, therefore the presence of the Elbow Ridge sandstone 

beneath the ridgetop in the northeastern-most part of the study area is based entirely on thickness 

and dip angle geometry. 

Surficial Geology Mapping 

Surficial geologic mapping was accomplished utilizing orthophotoquad images and field 

observations in order to evaluate spatial relations of geomorphic features associated with the 

preserve area. The surficial map includes delineation of the algific talus, colluvium and residuum 

areas; locations of cold-air vents; morphological features in the boulder-covered areas; and other 
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geomorphic features relevant to this study (Figure 13).  Surficial mapping distinguished the 

unvegetated talus areas from more-vegetated, colluvial areas on Ice Mountain. Unvegetated areas 

covered with large sandstone boulders were mapped as talus.  Vegetated areas covered with 

sandstone boulders and a layer of organic or detrital soil were mapped as colluvium.  Field 

mapping and slope measurements indicate that the more vegetated colluvium on the west slope 

of Ice Mountain tends to be steeper and less stable than unvegetated talus.  Typically, talus is 

composed of larger rocks and colluvium is composed of smaller rocks and unstable vegetation.  

Morphology of the surface of the talus and colluvium were examined under the assumption that 

features and topography changes at the surface of the boulders are indicative of underlying 

features.  The main algific zone lies at the base of the large talus area, just above the east bank of 

the North River in the vicinity of the GPS station labeled BIG1.  Cold-air producing vents occur  

along an access trail on the east bank of the river between station SIGN and station ICE.  The 

algific vent area includes colluvium covered in a thin layer of soil and vegetation (including 

mosses, small flowering plants, and trees).  Approximately 18 to 25 m (60-80 ft) vertically above 

the algific zone, linear depressions in the talus originate near the down-slope edge of a 

topographic bench (located at GPS station BENCH1).  The tops of the depressions are spaced 

along the edge of the bench and coalesce above the algific zone.  The linear depressions may be 

an indication of a subsurface drainage network that channels water into the area above the algific 

zone.  The bench from which the linear depressions originate was investigated with very low 

frequency (VLF) and terrain conductivity geophysical methods and is discussed in the 

geophysics section.     
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Figure 13: Surficial geology map of Ice Mountain area. 

 30



 

A second area, north of the main algific zone, also contains distinct morphology on the surface of 

the colluvium.  GPS Stations NB, EB, SB, and WB delineate a large bowl-shaped depression in 

the colluvium surface (Figures 13 and 14).  The depression is visible on the 7.5 minute 

topographic map as a relatively flat area with two undulations in the contour lines, coinciding 

with the north and south edges of the bowl-shaped depression.  Kite (2002) suggests that the 

north and south edges of the depression may be slope failure lobes, and that the west edge of the 

depression is a bar of boulders reworked by North River.  

 

Figure 14: Bowl-shaped depressions on northern end of Ice Mountain study area  
(Photo: J.S. Kite) 

 
Another linear depression is located just east of the Ice Mountain ridgeline between 

stations 37 and 38 (Figure 13).  The depression runs parallel to strike on the southeast side of the 

mountain between the top of the ridge and limestone outcrops discussed in the geology section, 
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directly opposite the main talus area. The origin of the depression is unknown.  Results of a 

terrain conductivity survey conducted over the depression are discussed in the Geophysics 

section.  

Examination of the Ice Mountain area on a U.S.G.S. 7.5 minute Quadrangle topographic 

map suggests that a meander bend (MB1) of the North River was once further eastward than it is 

today (Figure 15).  North River abruptly changes direction and narrows near the algific zone 

where the sandstone talus is first encountered.  Topographic contour patterns above the algific 

zone show slight undulations representing a hollow extending upward from the meander bend 

(MB1) to the break in the ridgeline at the top of Ice Mountain. The hollow may suggest the 

North River left a terrace on the west slope of Ice Mountain prior to colluviation.  The 

undercutting and oversteepening effects of the meander bend (MB1) are likely to be the cause of 

the hollow feature.   

During mass wasting associated with periglacial conditions, sandstone talus accumulated 

on the east bank of the meander bend.  The evolution of the meander bend at the base of the talus 

is unclear.  Two scenarios, detailed in the Discussion section, are presented in Figures 16a-16b.  

Truncation of the toe of the talus accumulation on the East bank of North River plays a major 

role in the formation of the unique algific environment; therefore, attempting to understand the 

evolution of the present geomorphology provides additional clues to the mystery of Ice 

Mountain.   
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Figure 15: Topographic map of Ice Mountain area.  Slight undulations in the contour lines are 

evident on the northwest side of Ice Mountain, extending from the meander bend 
(MB1) to the ridge top. Curved red lines exaggerate area of contour undulations 
(Map Source:  West Virginia GIS Technical Center) 
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Results of Algific Vent Air-Temperature Data 

Limited air-temperature data for two algific vents at Ice Mountain (GPS points “Big 

One” and “Other One”) was obtained with standard alcohol thermometers kept in the vents by 

the Nature Conservancy (Figure 17).  Air-temperature measurements in the vents were 

susceptible to error due to instrument malfunction, human observation error, and error associated 

with interaction between vent air temperature and ambient air temperature.   

Although the accuracy of the measurements taken with these thermometers may be 

questionable, it was assumed that relative changes in vent air temperature over the time of data 

collection were representative. 

The air temperature in the algific vents at Ice Mountain is not a constant 3.3° C (38° F), 

as reported in some newspaper articles.  With values as high as 9.4° C (49° F) and as low as 

31°C (-0.5°F), Figure 17 indicates an overall decrease in vent air temperature from late summer 

to mid-winter.  Temperature fluctuations from summer to winter are attributed to seasonal 

variations in outside air temperatures as well as depletion of potential ice in the slope. 
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Figure 16a: Creation of abandoned meander terrace on west slope of Ice Mountain as observed along cross-section A-A’. 
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Figure 16b: Alternative scenario for creation of abandoned meander terrace on west slope of Ice Mountain as observed along cross-
section A-A’. 
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Discussion 

The right combination of geology, geomorphology, and location has created an algific 

environment at Ice Mountain in Hampshire County.   Many factors are believed to contribute to 

the unique area.  Collection and analysis of scientific data has resulted in a fact-based solution to 

the cold air phenomena at Ice Mountain.  Observations of various aspects of the slope have been 

analyzed collectively to reach the following logical solution.   

Geological and Geophysical observations suggest that the subsurface beneath the talus 

blocks upslope of the main algific area includes a topographical bench onto which relatively 

cooler air flows and collects.  The bench is also a likely area for some moisture accumulation due 

to its relatively gentle gradient. The geomorphology of the slope area suggests that the meander 

in the North River below the algific zone has truncated the toe of the talus.  The specific 

evolution of the topographic bench and truncation of the toe of the slope is unclear.  One 

possibility is that the river was once located farther to the east.  While located farther east, the 

river cut into the vertically dipping shale bedrock, creating steeper topography upslope and a 

topographic flat in the riverbed (Figure 16a).  As periglacial activities and stream erosion 

occurred, Oriskany Sandstone boulders collected on the east bank of the river.   The 

accumulation of boulders acted as natural armor for the riverbank.  Similarly, Morris et al. 

(2000) report that boulders from colluviation armor the outside of meander bends in the Cheat 

Narrows and the New River Gorge.  As a result, North River could no longer erode the bank at 

the rate needed to control its former sinuosity.  The river reacted to the armoring by migrating 

westward.  The convex slope created on the west slope of Ice Mountain next to the meander bend 

was covered with boulders derived from mass wasting under periglacial conditions (Figure 16a).  

A second theory for the evolution of the topographic bench and truncation of the toe of the talus 

slope is that North River naturally migrated westward, away from the base of Ice Mountain, prior 
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to periglacial conditions.  As the river naturally migrated westward, it left an abandoned flat, 

which was covered by talus in periglacial times.  At some point the river begin to cut down and 

migrate eastward again, creating an abandoned terrace and truncating the toe of the talus 

accumulation (Figure 16b).  The topographic “bench” in the surficial morphology of the slope 

marks the upper most limit of the largest talus pieces.   The larger size of the talus clasts on the 

bench, and in the area between the bench and the algific zone, results in higher permeability than 

elsewhere on the slope.  The high permeability of the large boulders provides the conduits 

through which air and water circulate through the slope.  In this way, the boulder bench is 

playing the role of the overlying plateau of the Iowa algific sites.  

Precipitation and runoff from the area above the algific zone is funneled into and 

collected in lower portions of the talus on top of the impermeable shale bedrock, as suggested by 

the moisture sensitive VLF and terrain conductivity anomalies.  Throughout the year, the coldest 

air of the time flows down the mountain and into the interstitial spaces of the talus, accumulating 

and slowly seeping from the algific vents .   In colder months of the year, water collected on the 

impermeable bedrock surface and within the talus in areas where cold air is trapped may freeze. 

At such times, ice is likely to accumulate from the shale bedrock surface upward into the 

overlying framework of sandstone talus boulders.  The slope’s northwest-facing aspect keeps it 

sheltered from the sun and the sandstone boulders insulate, possibly allowing ice to exist year-

round.  In the warmer months, relatively warm air and water infiltrate the talus boulders, 

increasing the temperature of the interstitial talus air and slowly melting any possible ice 

reservoir.  Throughout the Summer, the temperature of the air in the algific vents increases with 

increasing outside air temperature, leading to depletion of potential ice buildup.  Each year, the 
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onset of colder outside air temperatures and relatively colder air infiltrating the talus creates 

colder temperatures at the algific vents and the cycle begins again.   

Airflow and Ice Accumulation at Ice Mountain 

The following discussion of airflow and ice accumulation is based on extremely limited 

empirical airflow data.  Basic concepts of physics and meteorology were analyzed and combined 

with physical delineation of the Ice Mountain slope, as well as general characteristics of airflow 

associated with hill slopes, to formulate a hypothesis.  The author is hopeful that the work 

completed in this thesis will serve as a basis for further study of the Ice Mountain algific talus.    

Airflow patterns within the algific slope are a direct result of wind patterns that 

commonly occur on mountain slopes.  Local wind patterns, known as “slope winds”, are 

documented by Matthes (1911) and Reifsnyder (1980).  Reifsnyder (1980) defines “slope winds” 

as “winds that blow upslope in daytime and down slope at night”.  Slope winds are a result of the 

differential heating and cooling of the surface of the Earth and are most prevalent under clear 

skies and relatively weak large-scale atmospheric pressure gradients (Reifsnyder, 1980).  The 

slope winds are evidence of heat in transit by way of “mass movement of molecules from one 

place to another”, a process known as convection (Giancoli, 1998).   

Nighttime slope winds result in an accumulation of cold air in the valley bottom 

(Reifsnyder, 1980).  At night, the surfaces of the unvegetated talus areas (specific heat of 0.21 

cal/g/°C) cool due to release of radiant heat in the absence of the Sun (Reifsnyder, 1980).  Air 

nearest the cooling unvegetated talus surface becomes denser than air above, resulting in airflow 

down slope (Reifsnyder, 1980).  The fate of the down slope flowing air is dependent upon the 

relative temperature of the air already present in the interstitial spaces of the talus.  If the down 

slope flowing air is warmer than the interstitial talus air, the down slope flowing air will ride on 
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top of the interstitial air creating stratified layers.  However, if the down slope winds are cooler 

than the interstitial talus air, the interstitial talus air is replaced by the cooler down slope flowing 

air.  The latter situation may occur frequently in the Summer when the interstitial talus air has 

been warmed by high Summer daytime temperatures and is replaced by air from a cool Summer 

night.  Replacement of interstitial talus air may also occur during very cold winter temperatures 

when very cold down slope flowing air enters the talus.  Both situations ensure that the coldest 

available air remains trapped in the interstitial spaces of the talus.   

Sinking of cooler air during nighttime slope winds occurs more rapidly on steep slopes 

than on gentle slopes (Reifsnyder, 1980).  “Air avalanches” may also occur when a pool of cold 

air develops on a “bench or topographic basin” (Reifsnyder, 1980).  When the pool of cold air on 

the bench becomes too deep, the dense air flows over the side of the bench and continues down 

slope (Reifsnyder, 1980).   “Small-scale cold air ponds and thermal belts will develop on 

benches that sit above the valley bottom.  The coldest temperatures will occur at the very bottom 

of the valley, and the secondary cold air ponds will not be quite so cold” (Reifsnyder, 1980).   

The topographic bench found during surficial geology mapping of Ice Mountain talus is 

likely to be a site upon which cold air pools form during nighttime slope winds.  Furthermore, 

the void spaces in the talus between the topographic bench and the algific vent zone are likely to 

act as a cold air “sponge”, collecting cool nighttime slope winds from the large unvegetated talus 

area above.  VLF and terrain conductivity surveys indicated an anomalously high conductivity 

zone in the area on and below the topographic bench, upslope of the algific vents.   The high 

conductivity indicates a concentration of moisture in that area.  The combination of cold air and 

moisture in the area just upslope of the algific vents suggests high probability of condensation 

and/or ice accumulation in that area.   
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Daytime slope winds occur due to warming of the Earth’s surface by the Sun, either by 

direct sunlight or indirect radiation (Reifsnyder, 1980).  Warming of the Earth’s surface at Ice 

Mountain occurs more easily in the unvegetated talus areas.  Air near the hot surface of the talus 

becomes warmer and less dense than the surrounding air.   The warmer, less dense air rises 

vertically (Reifsnyder, 1980) but may also flow along the surface of the hot talus if constricted 

by cooler air from above (Matthes, 1911).  The location and northwest facing position of the 

slope is such that the unvegetated talus areas are not often exposed to direct sunlight.  Thus, 

daytime slope winds are likely more subdued in comparison to nighttime slope winds at Ice 

Mountain. 

The apparent accumulation of ice in the talus of the algific zone can be attributed to air 

mass advection, the movement of a mass of air from one area to another (Moran and Morgan, 

1994).  As an air mass moves over a surface, it can be altered by the characteristics of that 

surface (Moran and Morgan, 1994).  Cool air flowing down-slope on Ice Mountain enters the 

more permeable talus near the bench where the clasts are largest.  As the air infiltrates between 

clasts, it creates a cold air pool upslope of the algific vents.  If the air is saturated at a 

temperature above 0°C (32°F) it is at the dew point and condensation as liquid will occur, 

releasing 2260 kJ/kg (600 cal/g) of energy associated with the latent heat of vaporization 

(Giancoli, 1998).  However, if saturation occurs at or below 0°C (32°F), water vapor changes 

directly into solid ice and frost occurs.  Formation of frost releases energy to the talus blocks 

equal to the sum of the latent heat of fusion (333 kJ/kg or 80 cal/g) and the latent heat of 

vaporization (2260 kJ/kg or 600 cal/g) (Total = 2593 kJ/kg or 680 cal/g) (Moran and Morgan, 

1994).  However, the addition of energy to the talus may be somewhat equalized by the 

insulating effects of the talus in the form of nearly continuous radiational cooling (Moran and 
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Morgan, 1994).   If cold air infiltrates the slope and becomes saturated at the frost point, ice may 

accumulate in the talus.   As a result, there is potential for a reservoir of ice to form in the 

interstitial spaces between boulders, beginning at the shale bedrock/ talus boundary.  The ice 

reservoir is insolated by the thick accumulation of talus and shielded from the Sun due to the 

northwest facing orientation of the slope.  During the summer, relatively warm air flows into the 

more permeable sections of the slope.  As the relatively warm air flows over the reservoir of ice 

and/or relatively colder air, it is cooled, becomes denser and eventually flows out of the small 

vents at the bottom of the slope.  The interaction between the warmer infiltrating air and the 

cooler reservoir cools the air while simultaneously increasing the temperature of the reservoir.  

Throughout the summer, warm air is cooled and any ice reservoir is slowly depleted.  Limited 

temperature readings for the air in the algific vents at Ice Mountain show a gradual increase 

throughout warmer months of the year, suggesting a depletion of the potential ice reservoir or an 

overall warming of the interstitial talus air.  Temperature readings also indicate a decrease in air 

temperature for the vents as the outside air temperature decreases.  When the outside air 

temperatures drop below freezing, the temperature of the interstitial air decreases and ice 

accumulation is possible within the talus.  

Comparison with Iowa Slopes 

The following comparisons demonstrate similarities and differences between the Ice 

Mountain algific environment and Iowa algific environments.  The two environments, located in 

significantly different areas of the country, evolved through time by natural processes to become 

similar habitats. 

There are many similarities between the Ice Mountain algific talus and the algific slopes 

in Iowa.  Algific slopes in both regions have vents at their base from which cold air is expelled.  

The cold air at the base of the slopes creates fragile environments, classified as paleorefugia, in 
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both regions.  The cold air expelled from the slopes in both regions flows through large boulders 

and rock debris accumulated as a result of periglacial conditions, stream erosion, and 

oversteepening.  Cold air in both slope environments is thought to be at least partly dependent on 

ice formation from water that collects on a more impermeable subsurface unit beneath the 

boulder matrix.  The Marcellus-Needmore shale bedrock acts as the impermeable unit under the 

Ice Mountain slope, whereas thin beds of clay and bentonite within carbonate units act as 

impermeable units in Iowa.  The Ice Mountain slope and most of the slopes in Iowa are north-

facing slopes, a characteristic that helps shield accumulated ice from long exposure to direct 

sunlight.     

There are many similarities between the two slope environments, but many specific 

differences exist.  Ice Mountain algific slope is located in an area of very steeply dipping strata, 

while the rocks in the Iowa algific areas dip very gently.  The Ice Mountain slope includes 

sandstone boulders consisting of quartz grains and quartz or calcite cement.  Conversely, the 

Iowa slopes are found in dolomite and limestone areas.   Although slopes in both environments 

expel cold air during the warmer months of the year, there is no evidence to suggest that the Ice 

Mountain slope reverses its airflow in the winter to aid in re-accumulation of ice, as is believed 

in the case of the Iowa slopes.  Both environments rely on the high permeability of natural 

settings; however, the origins of the settings are drastically different.  The Iowa slopes occur 

where mechanical karst development has created cracks, crevices, and some talus in the bedrock, 

through which air and water flow.  In contrast, the flow of air and water in the Ice Mountain 

algific slope is a result of the permeability of the matrix of accumulated talus boulders.   The 

Iowa slopes are connected to karst sinkholes at the top of overlying plateaus, which allow for 

circulation of air and water between the highland and the toe of the slope.  A carbonate unit 
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crops out near the ridgetop above the Ice Mountain slope; however, geologic mapping suggests 

that the carbonate unit dips at a steep angle and is much too deep to have any interaction with the 

toe of the slope where the algific vents are located.  

Conclusion 

Whether in Iowa or West Virginia, algific environments are very vulnerable due to a 

dependency on year-long cold temperatures.  Removal of the talus material or damaging of the 

thin veneer of soil in the algific zones would allow for rapid draining of cold air from the talus, 

as well as loss of insulation of the accumulated ice or cold air pools.  Without ice or cold air 

pools, the temperature differences that drive the cold airflow out of the vents would be much less 

and the unique vegetation in front of the vents could no longer survive.  Once the slope habitat is 

destroyed, it is almost impossible to fully restore (Iowa State University Extension, 1999).  

Grazing animals can do damage to the slopes, but the most common damage to algific slopes is 

done by humans in the form of ice removal, timber harvesting, quarrying, road building, 

herbicide or pesticide spraying, and even hiking (Iowa State University Extension, 1999).   

Proper management of algific environment areas is vital to their survival.  The locations 

of many of the slopes in Iowa are kept secret to avoid overuse and ice removal damage.  The 

plants that grow in the vent areas of the slopes are totally dependent upon the cold airflow from 

the vents.  Alteration of a vent opening can result in redirection or depletion of the cold airflow, 

and potential death of plants in the abandoned area.  The vent area is the most obvious vulnerable 

area of algific slopes; however, the permeable material through which cold air flows to the vent 

area must also be a conservation priority.  Airflow in algific slopes requires both inflow and 

outflow to maintain the system.  The permeable talus and rock above the algific vents, as well as 

the vegetation surrounding the talus areas, is also very important.  Excessive removal of talus 

blocks from the area where ice accumulation occurs may result in increased depletion rates for 
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the ice throughout the year, causing a potentially disastrous increase in air temperature at the 

vents.  Classification of algific talus slopes as paleorefugia implies they have existed for a long 

time.  Man’s influences, as well as some natural influences, have resulted in the relatively recent 

destruction of many algific slopes and the associated environments.  With proper management, 

good protection techniques, and minimum natural climate change, the remaining slopes will 

survive and continue to serve as natural wonders of the world. 

Management of the algific slope environment at Ice Mountain has been, and continues to 

be, successful.  The West Virginia Nature Conservancy protects the algific zone by limiting the 

amount of human access to the area.  Guided tours, trail signs, and well-maintained trails provide 

both enjoyment and conservation of the slope.  The Nature Conservancy also allows important 

scientific research to be done on the slope environment and its inhabitants.   

This study focused on the origin and physical characteristics of the Ice Mountain algific 

slope, while briefly providing an introduction to the processes that drive the cold air production.  

Further research should be focused on airflow and temperature variations with respect to 

different algific vents, various areas of the slope, and trends associated with seasonal changes.  

The author intends this paper to provide information about algific slopes that can be used for 

future management and research opportunities. 
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ICE MOUNTAIN PLANT LIST 

EPNPS APRIL 2002 FIELD TRIP 
Notes from Sally Anderson 

Between Bailes house and trail to Ravens Rocks: 

Houstonia caerula, Bluets, Rubiaceae or Madder family, in bloom 

Lechea rasemulosa, Illinois pinweed, Cistaceae or Frostweed family, dry stalk 

Pycnanthemum tenuifolium, Narrow leaved mountain mint, Lamiaceae or Mint family 

Botrychium dissectum, Grape fern, 

Linum sp., Flax, Linaceae or Flax family, dry stalk 

Path to North River: 

Thalictrum thalictroides, Rue anemone, Ranunculaceae or Crowfoot family, in bloom 

Polystichum acrostichoides, Christmas fern 

Poa cuspidata, Short-leaved bluegrass, Poaceae or Grass family, in bloom 

Claytonia virginiana, Spring beauty, Portulacaceae or Purslane family, in bloom 

Carex spp., sedges, Cyperaceae or Sedge family 

Hepatica americana, Roundlobe hepatica, Ranunculaceae or Crowfoot family 

Dentaria lacinata, Cutleaf toothwort, Brassicaceae or Mustard Family, in bloom 

Caulophyllum thalictroides, Blue cohosh, Berberidaceae or Barberry family, emerging growth 

Betula lenta, Cherry birch, Corylaceae or Hazel family 

Liriodendron tulipifera, Tulip poplar, Magnoliaceae or Magnolia family 

Magnolia acuminata, Cucumber tree, Magnoliaceae or Magnolia family 

Lindera benzoin, Spicebush, Lauraceae or Laurel family, in bloom 

Chimaphila maculata, Spotted wintergreen, Pyrolaceae or Shinleaf family 

Mitchella repens, Partridgeberry, Rubiaceae or Madder family 

Rhododendron maximum, Great Laurel, Ericaceae or Heath family 

Hamamelis virginiana, Witch hazel, Hamamelidaceae or Witch-hazel family 

Along river: 

Mosses and lichens 

Dryopteris marginata, Marginal shield fern 

Polypodium virginianum, Common polypody 

Pinus strobus, White pine, Pinaceae or Pine family 

Tsuga canadensis, Eastern hemlock, Pinaceae or Pine family 

Rosa acicularis, Prickley rose, Rosaceae or Rose family 

Cornus candensis, Bunchberry, Cornaceae or Dogwood family, last yearâ€™s leaves 

Ribes cynosbati, Prickly gooseberry, Rosaceae or Rose family 

Deschampsia flexuosa, Hairgrass, (or else Danthonia sp.), Poaceae or Grass family 

Potentilla sp., Cinquefoil, Rosaceae or Rose family 

Erythronium americanum, Trout lily, Liliaceae or Lily family 

heart shaped Aster leaves 

Linnaea borealis, Twinflower, Caprifoliaceae or Honeysuckle family 

Mitchella repens, Partridgeberry, Rubiaceae or Madder family 

Smilax rotundifolia, Common greenbrier, Liliaceae or Lily family 

Vaccinium sp., Low blueberry, Ericaceae or Heath family 



Fragraria sp., Strawberry, Rosaceae or Rose family, new leaves 

Ranunculus sp., Buttercup, Ranunculaceae or Crowfoot family 

Dichanthelium clandestinum, Deer tongue grass, Poaceae or Grass fam, blisters on sheath 

Evergreen rosette of a smaller panic grass 

Allium vineale, Wild garlic, Liliaceae or Lily family 

Senecio (Packera) obovata, Golden ragwort, Asteraceae or Composite family 

Sedum ternatum, Wild stonecrop, Crassulaceae or Orpine family 

Viola sp., violets, Violaceae 

Prunella sp., Heal all, Lamiaceae or Mint family 

Elymus sp., Wild rye, Poaceae or Grass family 

Gallium spp., Bedstraws, Rubiaceae or Madder family 

Carpinus americana, American hornbeam or Musclewood, Corylaceae or Hazel family 

Dryopteris spinulosa, Spinulose wood fern 

Trail to Ravens Rocks: 

Ostrya virginica, Hop hornbeam, Corylaceae or Hazel family 

Quercus prinus, Chestnut oak, and other oaks, Fagaceae or Beech family 

Carya ovata, Shagbark hickory, Juglandaceae or Walnut family 

Pinus virginiana, Scrub pine, Pinaceae or Pine family 

Pinus rigida, Pitch pine, Pinaceae or Pine family 

Pinus strobus, White pine, Pinaceae or Pine family 

and maybe Pinus echinata, Shortleaf pine, Pinaceae or Pine family 

Carex albicans, Whitetinge Sedge, Cyperaceae or Sedge family, in bloom 

Carex umbellata, Parasol Sedge, Cyperaceae or Sedge family, in bloom 

Carex nigromarginata, Black Edged Sedge, Cyperaceae or Sedge fam, bloom, poss watchlist 

Cunila origanoides, Dittany, Lamiaceae or Mint family, dry stalk, orange oil glands on calyx 

Cornus floridus, Dogwood, Cornaceae or Dogwood family 

Vaccinium sp., Blueberry, Ericaceae or Heath family, different species than one by river 

Smilax glauca, Saw brier, Liliaceae or Lily family 

Amelanchier sp., Serviceberry, Rosaceae or Rose family 

Juniperus virginiana, Eastern red cedar, Cupressaceae or Cypress family 

Silene sp., a pink with linear leaves, Caryophylaceae or Pink family 

 























 









Weeds Gone Wild: 
Alien Plant Invaders of Natural Areas is a project of the 
Alien Plant Working Group (APWG), a subcommittee of 
the Plant Conservation Alliance.  It is a cooperative effort 

intended to provide educational materials on the threat 
posed by invasive exotic plants to the native flora, fauna, 

and ecosystems of the United States.  Additional fact 
sheet authors are needed, please contact the Chair of the 

APWG at: jil_swearingen@nps.gov for more information.

http://www.nps.gov/plants/alien/

FACT SHEET:

What the 
heck 
is an 
invasive 
plant?

How Bad Are Invasive Species?
Invasive species impact native plants, animals, and 
natural ecosystems by:

	 Reducing native biological diversity 
	 Altering hydrologic conditions & flooding 

regimes
	 Altering soil characteristics
	 Altering fire intensity and frequency
	 Interfering with natural succession
	 Competing for native pollinators
	 Repelling or poisoning native insects 
	 Displacing rare plant species
	 Increasing predation on native birds
	 Serving as reservoirs of plant pathogens
	 Replacing complex communities with 

monocultures
	 Diluting the genetic composition of native 

species through hybridization 
____________________________
Jil M. Swearingen, National Park Service, National Capital 
Region, Center for Urban Ecology.  (11 May 2007)

For additional information, please go to:

Alien Plant Working Group ‘Weeds Gone Wild’
     http://www.nps.gov/plants/alien
Aquatic Nuisance Species Task Force
     http://www.anstaskforce.gov
Ecological Society of America
     http://esa.sdsc.edu/invas3.htm
National Association of Exotic Pest Plant Councils
     http://www.naeppc.org
National Audubon Society
     http://www.stopinvasives.org
National Invasive Species Council
     http://www.invasivespecies.gov/council/main.html
National Park Service Exotic Plant Management Teams  
     http://www.nature.nps.gov/epmt
The Nature Conservancy’s Global Invasive Species Initiative
     http://tncweeds.ucdavis.edu
University of Georgia: Invasive & Exotic Species
     http://www.invasive.org
US Geological Survey
     http://www.nbii.gov/search/sitemap.html
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What is a Native Species?   
All organisms are native to planet Earth (until further 
notice) and each species of bacteria, fungi, plant, ani-
mal, and other creature has a home somewhere on this 
planet where it has existed and evolved for thousands 
of years. A native or indigenous species is one that oc-
curs in a particular place without the help of humans, 
which is not always easy to determine. Species native to 
North America are generally recognized as those occur-
ring on the continent prior to European settlement.

An organism’s home, or native range, is determined 
by a host of influences such as climate, geology, soils, 
hydrology, biological interactions, and natural dispersal. 
Living things disperse within their native ranges by 
moving around on their own or with the help of air, 
water, wind, and other animals. However, beginning with 
Columbus’ discovery of America in the 15th century, 
people have played an increasingly significant role in 
moving plants, animals and other organisms around the 
world, to places far beyond their likely natural dispersal 
ranges. And this is where the trouble lies! 

What’s an Exotic Species? 
An organism is considered exotic (alien, foreign, non-
indigenous, non-native) when it has been introduced 
by humans to a location(s) outside its native or natural 
range. This designation applies to a species introduced 
from another continent, another ecosystem, and even 
another habitat within an ecosystem. 

For example, black locust (Robinia pseudoacacia), a tree 
that is native to the southern Appalachian region and 
portions of Indiana, Illinois and Missouri, was planted 
throughout the U.S. for living fences, erosion control, 
and other uses for many years. Black locust is consid-
ered exotic outside its natural native range because it 
got to these new places by human introduction rather 
than by natural dispersal. Another example is saltmarsh 
cordgrass (Spartina alterniflora), a wetland plant that is 
native to eastern North American estuaries. Saltmarsh 
cordgrass was introduced intentionally to western 
North American shoreline habitats, where it did not 
occur previously. Sadly, it has become established and 
is now considered a serious invasive species, displacing 
native species and adversely impacting wetland com-
munities and several endangered native bird and plant 
species.

European settlers brought hundreds of plants to North 
America from their home lands for use as food and 

medicine, and for ornamental, sentimental, and other 
purposes. Introductions of exotic plants continue today 
and are increasing due to a large and ever-expanding 
human population, increased international travel and 
trade, and other factors. 

Once an Exotic, Always an Exotic!   
An estimated 3,500 species of exotic plants have 
escaped cultivation in the U.S., are able to reproduce in 
the wild, and have become established, or “naturalized”. 
These plants, however much a part of our current 
landscapes and ecosystems, are nonetheless exotic, 
since they were moved here by people. For centuries, 
horticulturists have imported and disseminated 
interesting new exotic plants. Unfortunately, many 
of these have become invasive pests that are having 
serious impacts to native species and ecosystems.

What Makes an Exotic Species Invasive? 
(When is a Guest a Pest?) 
Many non-native species exist in apparent harmony in 
environments where they were introduced. For example, 
a relatively small number of exotic plants (e.g., corn, 
wheat, rice, oats) form the basis of our agricultural 
industry and pose little to no known threat to our 
natural ecosystems. The most important aspect of an 
alien plant is how it responds to a new environment. An 
invasive species is one that spreads and establishes 
over large areas, and persists. Invasiveness may be 
characterized and enhanced by robust vegetative 
growth, high reproductive rate, abundant seed 
production, high seed germination rate, and longevity. 
Some native plants exhibit invasive tendencies in 
certain situations. 

How Many Plants are Invasive?  
According to the Plant Conservation Alliance’s Alien 
Plant Working Group, about 1,050 plant species have 
been reported as being invasive in natural areas in the 
United States (see list of links). This represents an 
astonishing one-third or so of the exotic plant species 
established and self-reproducing in the wild. Some 
invasive species were planted intentionally for erosion 
control, livestock grazing, wildlife habitat enhancement, 
and ornamental purposes. Others have escaped from 
arboretums, botanical gardens, and our own backyards. 
Free from the complex array of natural controls 
present in their native lands, including herbivores, 
parasites, and diseases, exotic plants may experience 
rapid and unrestricted growth in novel environments. 

What the heck is an invasive plant?
You say it’s nifty, and I say it’s noxious.
You say it’s lovely, and I say it’s lousy.

Nifty, noxious, lovely, lousy -
Let’s call them what they are! 
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 FACT SHEET: JAPANESE BARBERRY 
 

 

Japanese Barberry 
Berberis thunbergii DC. 
Barberry family (Berberidaceae) 
 
NATIVE RANGE 
Japan 
 
DESCRIPTION 
Japanese barberry is a dense, deciduous, spiny shrub that grows 2 to 8 ft. 
high. The branches are brown, deeply grooved, somewhat zig-zag in form and 
bear a single very sharp spine at each node. The leaves are small (½ to 1 ½ 
inches long), oval to spatula-shaped, green, bluish-green, or dark reddish 
purple. Flowering occurs from mid-April to May in the northeastern U.S. Pale 
yellow flowers about ¼ in (0.6 cm) across hang in umbrella-shaped clusters of 
2-4 flowers each along the length of the stem. The fruits are bright red berries 
about 1/3 in (1 cm) long that are borne on narrow stalks. They mature during 
late summer and fall and persist through the winter. 
 
NOTE: Japanese barberry may be confused with American barberry (Berberis 
canadensis), the only native species of barberry in North America, and 
common or European barberry (Berberis vulgaris) which is an introduced, 
sometimes invasive plant. 
 
ECOLOGICAL THREAT 
Japanese barberry forms dense stands in natural habitats including canopy 
forests, open woodlands, wetlands, pastures, and meadows and alters soil pH, nitrogen levels, and biological activity in 
the soil. Once established, barberry displaces native plants and reduces wildlife habitat and forage. White-tailed deer 
apparently avoid browsing barberry, preferring to feed on native plants, giving barberry a competitive advantage. In New 
Jersey, Japanese barberry has been found to raise soil pH (i.e., make it more basic) and reduce the depth of the litter 
layer in forests. 

 
DISTRIBUTION IN THE UNITED STATES 
Japanese barberry has been reported to be invasive in twenty states and the 
District of Columbia. Due to its ornamental interest, barberry is still widely 
propagated and sold by nurseries for landscaping purposes in many parts of 
the U.S. 
 
HABITAT IN THE UNITED STATES 
Barberry is shade tolerant, drought resistant, and adaptable to a variety of 
open and wooded habitats, wetlands and disturbed areas. It prefers to grow in 
full sun to part shade but will flower and fruit even in heavy shade. 
 

BACKGROUND 
Japanese barberry was introduced to the U.S. and New England as an ornamental plant in 1875 in the form of seeds sent 
from Russia to the Arnold Arboretum in Boston, Massachusetts. In 1896, barberry shrubs grown from these seeds were 
planted at the New York Botanic Garden. Japanese barberry was later promoted as a substitute for common barberry 
(Berberis vulgaris) which was planted by settlers for hedgerows, dye and jam, and later found to be a host for the black 
stem grain rust. Because Japanese barberry has been cultivated for ornamental purposes for many years, a number of 
cultivars exist. 
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BIOLOGY & SPREAD 
Japanese barberry spreads by seed and by vegetative expansion. Barberry produces large numbers of seeds which have 
a high germination rate, estimated as high as 90%. Barberry seed is transported to new locations with the help of birds 
(e.g., turkey and ruffed grouse) and small mammals which eat it. Birds frequently disperse seed while perched on 
powerlines or on trees at forest edges. Vegetative spread is through branches touching the ground that can root to form 
new plants and root fragments remaining in the soil that can sprout to form new plants. 
 
MANAGEMENT OPTIONS 
Do not plant Japanese barberry. Because it is a prolific seed-producer with a high germination rate, prevention of seed 
production should be a management priority. Because barberry can resprout from root fragments remaining in soil, 
thorough removal of root portions is important. Manual control works well but may need to be combined with chemical in 
large or persistent infestions. 
 
Biological 
No biological control organisms are available for this plant. 
 
Chemical 
Treatments using the systemic herbicides glyphosate (e.g., Roundup®) and triclopyr (e.g., Garlon®) have been effective 
in managing Japanese barberry infestations that are too large for hand pulling. For whole plant treatment, apply a 2% 
solution of glyphosate mixed with water and a surfactant. This non-selective herbicide should be used with care to avoid 
impacting non-target native plants. Application early in the season before native vegetation has matured may minimize 
non-target impacts. However, application in late summer during fruiting may be most effective. Triclopyr or glyphosphate 
may be used on cut stumps or as a basal bark application in a 25% solution with water, covering the outer 20% of the 
stump. 
 
Manual 
Because Japanese barberry leafs out early, it is easy to identify and begin removal efforts in early spring. Small plants can 
be pulled by hand, using thick gloves to avoid injury from the spines. The root system is shallow making it easy to pull 
plants from the ground, and it is important to get the entire root system. The key is to pull when the soil is damp and loose. 
Young plants can be dug up individually using a hoe or shovel. Hand pulling and using a shovel to remove plants up to 
about 3 ft high is effective if the root system is loosened up around the primary tap root first before digging out the whole 
plant. 
 
Mechanical 
Mechanical removal using a hoe or Weed Wrench® can be very effective and may pose the least threat to non-target 
species and the general environment at the site. Tools like the Weed Wrench® are helpful for uprooting larger or older 
shrubs. Shrubs can also be mowed or cut repeatedly. If time does not allow for complete removal of barberry plants at a 
site, mowing or cutting in late summer prior to seed production is advisable. 
 

USE PESTICIDES WISELY: Always read the entire pesticide label carefully, follow all mixing and application instructions and wear all 
recommended personal protective gear and clothing. Contact your state department of agriculture for any additional pesticide use 
requirements, restrictions or recommendations.  
 
NOTICE: mention of pesticide products on this page does not constitute endorsement of any material. 

 
CONTACTS 
For more information on the management of Japanese barberry, please contact:  
 

• Ian Shackleford, Ottawa National Forest, E6248 U.S.2, Ironwood, MI 49938; (906) 932-1330 x508 
• Jessica Murray, Ecological Restoration Coordinator, Berkshire Taconic Landscape Program, The Nature 

Conservancy, PO Box 268, Sheffield, MA 01262; (413) 229-0232 x228; jmurray at tnc.org 
 
SUGGESTED ALTERNATIVE PLANTS 
Many attractive native shrubs are available that make great substitutes for Japanese barberry. A few examples include 
bayberry (Myrica pensylvanica), ink-berry (Ilex glabra), winterberry (Ilex verticillata), arrow-wood (Viburnum dentatum), 
mountain laurel (Kalmia latifolia), ninebark (Physocarpus opulifolius) and hearts-a-bustin' (Euonymus americana). Please 
check with your state native plant nursery for suggestions for plants appropriate to your area. 
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 FACT SHEET: GARLIC MUSTARD 
 

 

Garlic Mustard 
Alliaria petiolata [Bieb] Cavara & Grande 
Mustard family (Brassicaceae)  
 
NATIVE RANGE 
Europe  
 
DESCRIPTION 
Garlic mustard is a cool season biennial herb with stalked, triangular to heart-
shaped, coarsely toothed leaves that give off an odor of garlic when crushed. 
First-year plants appear as a rosette of green leaves close to the ground. 
Rosettes remain green through the winter and develop into mature flowering 
plants the following spring. Flowering plants of garlic mustard reach from 2 to 
3½ feet in height and produce buttonlike clusters of small white flowers, each 
with four petals in the shape of a cross.  
 
Recognition of garlic mustard is critical. Several white-flowered native plants, 
including toothworts (Dentaria spp.), sweet cicely (Osmorhiza claytonii), and 
early saxifrage (Saxifraga virginica), occur alongside garlic mustard and may 
be mistaken for it.  
 
Beginning in May (in the mid-Atlantic Coast Plain region), seeds are produced 
in erect, slender pods and become shiny black when mature. By late June, 
when most garlic mustard plants have died, they can be recognized only by the 
erect stalks of dry, pale brown seedpods that remain, and may hold viable 
seed, through the summer.  
 
ECOLOGICAL THREAT 
Garlic mustard poses a severe threat to native plants and animals in forest 
communities in much of the eastern and midwestern U.S. Many native widlflowers that complete their life cycles in the 
springtime (e.g., spring beauty, wild ginger, bloodroot, Dutchman's breeches, hepatica, toothworts, and trilliums) occur in 
the same habitat as garlic mustard. Once introduced to an area, garlic mustard outcompetes native plants by aggressively 
monopolizing light, moisture, nutrients, soil and space. Wildlife species that depend on these early plants for their foliage, 
pollen, nectar, fruits, seeds and roots, are deprived of these essential food sources when garlic mustard replaces them. 
Humans are also deprived of the vibrant display of beautiful spring wildflowers.  
 
Garlic mustard also poses a threat to one of our rare native insects, the West Virginia white butterfly (Pieris virginiensis). 
Several species of spring wildflowers known as "toothworts" (Dentaria spp.), also in the mustard family, are the primary 
food source for the caterpillar stage of this butterfly. Invasions of garlic mustard are causing local extirpations of the 
toothworts, and chemicals in garlic mustard appear to be toxic to the eggs of the butterfly, as evidenced by their failure to 
hatch when laid on garlic mustard plants. 

 
DISTRIBUTION IN THE UNITED STATES 
Garlic mustard ranges from eastern Canada, south to Virginia and as far west 
as Kansas and Nebraska. 
 
HABITAT IN THE UNITED STATES 
Garlic mustard frequently occurs in moist, shaded soil of river floodplains, 
forests, roadsides, edges of woods and trails edges and forest openings. 
Disturbed areas are most susceptible to rapid invasion and dominance. 
Though invasive under a wide range of light and soil conditions, garlic mustard 
is associated with calcareous soils and does not tolerate high acidity. Growing 
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season inundation may limit invasion of garlic mustard to some extent.  
 
BACKGROUND 
Garlic mustard was first recorded in the United States about 1868, from Long Island, 
New York. It was likely introduced by settlers for food or medicinal purposes.  
 
BIOLOGY & SPREAD 
After spending the first half of its two-year life cycle as a rosette of leaves, garlic 
mustard plants develop rapidly the following spring into mature plants that flower, 
produce seed and die by late June. In the mid-Atlantic Coastal Plain region, seeds 
are produced in erect, slender, four-sided pods, called siliques, beginning in May. 
Siliques become tan and papery as they mature and contain shiny black seeds in a 
row. By late June, most of the leaves have faded away and garlic mustard plants can 
be recognized only by the dead and dying stalks of dry, pale brown seedpods that 
may remain and hold viable seed throughout the summer. 
 
A single plant can produce thousands of seeds, which scatter as much as several 
meters from the parent plant. Depending upon conditions, garlic mustard flowers 
either self-fertilize or are cross-pollinated by a variety of insects. Self-fertilized seed is 
genetically identical to the parent plant, enhancing its ability to colonize an area. 
Although water may transport seeds of garlic mustard, they do not float well and are 
probably not carried far by wind. Long distance dispersal is most likely aided by 
human activities and wildlife. Additionally, because white-tailed deer prefer native 
plants to garlic mustard, large deer populations may help to expand it by removing 
competing native plants and exposing the soil and seedbed through trampling.  

 
MANAGEMENT OPTIONS 
Because the seeds of garlic can remain viable in the soil for five years or more, 
effective management requires a long term commitment. The goal is to prevent 
seed production until the stored seed is exhausted. Hand removal of plants is 
possible for light infestations and when desirable native species co-occur. Care 
must be taken to remove the plant with its entire root system because new 
plants can sprout from root fragments. This is best achieved when the soil is 
moist, by grasping low and firmly on the plant and tugging gently until the main 
root loosens from the soil and the entire plant pulls out. Pulled plants should be 
removed from site if at all possible, especially if flowers are present.  
 
Mechanical 
For larger infestations of garlic mustard, or when hand-pulling is not practical, 
flowering stems can be cut at ground level or within several inches of the 
ground, to prevent seed production. If stems are cut too high, the plant may 
produce additional flowers at leaf axils. Once seedpods are present, but before 
the seeds have matured or scattered, the stalks can be clipped, bagged and 
removed from the site to help prevent continued buildup of seed stores. This 
can be done through much of the summer.  
 
 

Chemical 
For very heavy infestations, where the risk to desirable plant species is minimal, application of the systemic herbicide 
glyphosate (e.g., Roundup®) is also effective. Herbicide may be applied at any time of year, including winter (to kill 
overwintering rosettes), as long as the temperature is above 50 degrees F and rain is not expected for about 8 hours. 
Extreme care must be taken not to get glyphosate on desirable plants as the product is non-selective and will kill almost 
any plant it contacts. Spray shields may be used to better direct herbicide and limit non-intentional drift.  
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Fire 
Fire has been used to control garlic mustard in some large natural settings but, because burning opens the understory, it 
can encourage germination of stored seeds and promote growth of emerging garlic mustard seedlings. For this reason, 
burns must be conducted for three to five consecutive years. Regardless of the control method employed, annual 
monitoring is necessary for a period of at least five years to ensure that seed stores of garlic mustard have been 
exhausted.  
 
Biological 
Researchers are investigating potential biological control agents for garlic mustard which may greatly improve the control 
of this insidious weed.  
 

USE PESTICIDES WISELY: Always read the entire pesticide label carefully, follow all mixing and application instructions and wear all 
recommended personal protective gear and clothing. Contact your state department of agriculture for any additional pesticide use 
requirements, restrictions or recommendations.  
 
NOTICE: mention of pesticide products on this page does not constitute endorsement of any material. 

 
CONTACTS 
For more information on the management of garlic mustard, please contact: 
 

• Cornell University, Biological Control of Weeds--Garlic Mustard; http://www.invasiveplants.net 
• Tennessee Exotic Pest Plant Council; http://www.tneppc.org/ 
• Victoria Nuzzo, Cornell University, Ithaca, NY (vnuzzo@earthlink.net) 
• Virginia Natural Heritage Program Fact Sheet--Garlic Mustard; http://www.state.va.us/~dcr/dnh/invallia.htm 

 
OTHER LINKS 

• http://www.invasive.org/search/action.cfm?q=Alliaria%20petiolata 
• http://nbii-nin.ciesin.columbia.edu/ipane/icat/browse.do?specieId=15 

 
AUTHORS 
Pamela Rowe, Montgomery County Department of Environmental Protection, Rockville, MD 
Jil M. Swearingen, National Park Service, Washington, DC 
 
PHOTOGRAPHS 
Olivia Kwong, Plant Conservation Alliance, Washington, DC 
John M. Randall, The Nature Conservancy, Davis, CA 
Olivia Kwong, Plant Conservation Alliance, Washington, DC 
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 FACT SHEET: MILE-A-MINUTE WEED 

 

Mile-A-Minute Weed 
Persicaria perfoliata L. 
Buckwheat family (Polygonaceae) 
 
NATIVE RANGE 
India to Eastern Asia, China and the Islands from Japan to the Philippines, 
including Nepal, Burma, Manchuria, China, Korea, Taiwan and the Malay 
Peninsula 
 
DESCRIPTION 
Mile-a-minute weed, or Asiatic tearthumb, is an herbaceous, annual, trailing 
vine. Stems are armed with recurved barbs which are also present on the 
underside of the leaf blades. The light green colored leaves are shaped like an 
equilateral (equal-sided) triangle and alternate along the narrow, delicate 
stems. Distinctive circular, cup-shaped leafy structures, called ocreae, 
surround the stem at nodes, thus the name ‘perfoliata.’ Flower buds, and later 
flowers and fruits, emerge from within the ocreae. Flowers are small, white and 
generally inconspicuous. The fruits are attractive, deep blue and arranged in clusters at terminals. Each berry-like fruit 
contains a single glossy, black or reddish-black hard seed called an achene. The scientific name was recently changed 
from Polygonum perfoliatum as a result of extensive taxonomic research on the genus. 
 
ECOLOGICAL THREAT 
Mile-a-minute weed grows rapidly, scrambling over shrubs and other vegetation, blocking the foliage of covered plants 
from available light, and reducing their ability to photosynthesize, which stresses and weakens them. In addition, the 
weight and pressure of the vine causes distortion of stems and branches of covered plants. If left unchecked, reduced 
photosynthesis can kill a plant. Large infestations of mile-a-minute weed eventually reduce native plant species in natural 
areas. Small populations of extremely rare plants may be eliminated entirely. Because it can smother tree seedlings, mile-
a-minute weed has a negative effect on Christmas tree farms, forestry operations on pine plantations and reforestation of 
natural areas. It has the potential to be a problem to nursery and horticulture crops that are not regularly tilled as a 
cultivation practice. 
 
DISTRIBUTION IN THE UNITED STATES 
Mile-a-minute has been found in parts of Connecticut, Delaware, Massachusetts, Maryland, New Jersey, New York, Ohio, 
Pennsylvania, Rhode Island, Virginia, West Virginia, and Washington, DC. This area comprises an estimated 20 percent 
of its likely potential range. It is considered to be a temperate species with subtropical tendencies and therefore has the 
potential to invade those portions of the contiguous United States that have the appropriate climate to provide a minimal 
eight week cold vernalization period. A temperature of 10°C or below must be sustained for an eight week period to 
stimulate germination. It has also been reported to be invasive in nine national parks in four mid-Atlantic states. 
 
HABITAT IN THE UNITED STATES 
Mile-a-minute weed generally colonizes open and disturbed areas, along the edges of woods, wetlands, stream banks, 
and roadsides, and uncultivated open fields, resulting from both natural and human causes. Natural areas such as stream 
banks, parks, open space, road shoulders, forest edges and fence lines are all typical areas to find mile-a-minute. It also 
occurs in environments that are extremely wet with poor soil structure. Available light and soil moisture are both integral to 
the successful colonization of this species. It will tolerate shade for a part of the day but does best in full sunlight. The 
ability of mile-a-minute to attach to other plants with its recurved barbs and climb over the plants to reach an area of high 
light intensity is a key to its survival. It can survive in areas with relatively low soil moisture, but demonstrates a preference 
for high soil moisture.  
 
BACKGROUND 
The first records of mile-a-minute in North America are from Portland, Oregon (1890) and Beltsville, Maryland (1937). 
Both of these sites were eliminated or did not establish permanent populations of the species. However, the introduction 
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of mile-a-minute in the late 1930’s to a nursery site in York County, Pennsylvania did produce a successful population of 
this plant. The plant first appeared at this site when holly seeds from Japan were planted and mile-a-minute came up with 
the holly. The owner of the nursery was interested in the plant and allowed it to reproduce; unfortunately, subsequent 
efforts to eradicate it were not successful. The distribution of mile-a-minute has radiated from the York County site into 
neighboring states. In the past 70 years, the range for this plant in the United States has expanded more than 300 miles 
from its original York County, Pennsylvania site. 

 
BIOLOGY & SPREAD 
Mile-a-minute weed is primarily a self-pollinating plant (supported by its 
inconspicuous, closed flowers and lack of a detectable scent), with occasional 
out-crossing. Fruits and viable seeds are produced without assistance from 
pollinators. Vines generally die with the first frost. Mile-a-minute is a prolific 
seeder, producing many seeds on a single plant over a long season, from June 
until October in Virginia, and a slightly shorter season in more northern 
geographic areas. Seed persists in the soil for as long as 6 years, with 
staggered germination over the years. 
 
Birds are probably the primary long-distance dispersal agents of mile-a-minute 
weed. Transport along powerlines and other utility rights-of-way can provide an 
important dispersal corridor for mile-a-minute. Transport of seeds short 
distances by at least one ant species has been observed and may play a role 
in the survival and germination of mile-a-minute seeds but further investigation 
is needed. The tip of the seeds bear an elaiosome (nutritious food body) which 
may be attractive to the ants. Local bird populations are important for dispersal 
under utility lines, bird feeders, fence lines and other perching locations. Other 
animals observed eating mile-a-minute weed fruits are chipmunks, squirrels 

and deer and viable seeds have been found in deer scat. 
  
Water is an important mode of dispersal for mile-a-minute weed. Its fruits can remain buoyant for 7-9 days giving it the 
ability to disperse long distances in stream and river environments. Where long vines hang over waterways, fruits that 
detach are easily carried away in the water current. Storm events increase the likelihood of spread  by seed throughout 
watersheds. 
 
MANAGEMENT OPTIONS 
A variety of control measures can be used for management of mile-a-minute weed depending on the level of infestation 
and resources available. Remember that even if all plants are removed, efforts must continue for several years to exhaust 
any remaining seed bank. 
 
Biological 
A biological control program targeting mile-a-minute weed was initiated by the US Forest Service in 1996, with field 
surveys in China and subsequent host specificity testing in quarantine in the US. A small weevil, Rhinoncomimus latipes 
Korotyaev, was found to be host-specific to mile-a-minute weed, and field release was approved by USDA-APHIS in 
2004. Weevil adults feed on mile-a-minute foliage, and larvae feed within nodes and can suppress growth and reduce 
seed production. The weevils are active from early spring through the fall, completing multiple generations. Weevils 
released in Delaware, Maryland, New Jersey, Pennsylvania, and West Virginia between 2004 and 2007 established at 
54/56 (96.4%) of sites where they had been released. Standardized monitoring showed reductions in spring densities to 
25% or less of what they had been at the start within 2-3 years following release. Weevils recorded at non-release sites 
indicated dispersal at an average rate of 4.3 km (2.7 miles) per year. Weevils are being reared at the Phillip Alampi 
Beneficial Insects Lab in Trenton, NJ, but are not generally available. In 2009, new releases were conducted in New York, 
Connecticut, Rhode Island, and Virginia. 
 
Chemical 
Mile-a-minute is sensitive to moderate rates of widely used herbicides. However, because it can begin setting seed by 
mid-June, and will grow onto and over desirable vegetation, selective control with herbicides is difficult. Extensive 
infestations in high-priority areas can be treated with a pre-emergence herbicide to kill plants as they germinate in the 
early spring, with follow-up applications using post-emergence herbicides to eliminate escapees. Sparse populations are 
better treated with post-emergence herbicides. Pre-emergent and post-emergent herbicides are available to treat mile-a-
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minute effectively depending on the site value and extent of infestation. For most situations, the post-emergent herbicides 
triclopyr (Garlon 3A) and glyphosate (Glyphomate 41), with little to no soil activity respectively, are the best choice. Both 
products are labeled for aquatic use and pose little threat to other organisms. 
 
 
 
Cultural 
Cultural methods can be utilized to discourage the introduction of mile-a-minute to an area. It is important to maintain 
vegetative community stability and to avoid creating gaps or openings in existing vegetation. Maintaining broad vegetative 
buffers along streams and forest edges will help to shade out and prevent establishment of mile-a-minute weed. This will 
also help to reduce the dispersal of fruits by water. 
 
Manual 
Hand pulling of seedlings is best done before the recurved barbs on the stem and leaves harden, but may be done 
afterwards with the help of thick gloves. Long pants and a long-sleeved shirt will help prevent skin abrasion. Manual 
removal of vines may be conducted throughout the summer but use caution once seeds have developed to prevent 
spread to new areas. The delicate vines can be reeled in fairly easily, balled up and placed in large piles that can be left to 
desiccate for several days or longer. Try to pull up the whole plant including its roots. Depending on the site and situation, 
piles can either be incinerated or burned, left in place until the following year and monitored for emergence of new 
seedlings or, if necessary, bagged and disposed of in a landfill (not the best option if seeds are present). Previously 
infested sites need to be rechecked several times each year, and new plants removed until the seed germination period is 
complete (roughly early April until early July in the middle Atlantic states).  
 
Mechanical 
For low growing infestations that cover the ground, repeated mowing or weed whipping of vines will reduce the plants 
reserves and prevent or reduce flowering which in turn reduces fruit and seed production.  
 

USE PESTICIDES WISELY: Always read the entire pesticide label carefully, follow all mixing and application instructions and wear all 
recommended personal protective gear and clothing. Contact your state department of agriculture for any additional pesticide use 
requirements, restrictions or recommendations.  
 
NOTICE: mention of pesticide products on this page does not constitute endorsement of any material. 

 
CONTACTS 
For more information on the management of Mile-A-Minute Weed, please contact: 
 

• Judith Hough-Goldstein, University of Delaware, jhough at udel.edu 
• Judy Okay, Chesapeake Bay Program, jokay at chesapeakebay.net  
• Jil Swearingen, National Park Service, jil_swearingen at nps.gov 

 
OTHER LINKS 

• http://www.invasive.org/search/action.cfm?q=Polygonum%20perfoliatum 
• http://nbii-nin.ciesin.columbia.edu/ipane/icat/browse.do?specieId=13 
• http://ag.udel.edu/enwc/research/biocontrol/index.htm 
• http://www.dcnr.state.pa.us/FORESTRY/invasivetutorial/mile_a_minute.htm 
• http://www.invasiveplantatlas.org/subject.html?sub=3065#maps 
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 FACT SHEET: JAPANESE STILTGRASS 
 

 

Japanese Stiltgrass 
Microstegium vimineum (Trin.) Camus  
Grass family (Poaceae) 
 
NATIVE RANGE 
Japan, Korea, China, Malaysia and India 
 
DESCRIPTION 
Japanese stiltgrass, or Nepalese browntop, is an annual grass with a 
sprawling habit. It germinates in spring and grows slowly through the 
summer months, ultimately reaching heights of 2 to 3½ ft. The leaves are 
pale green, lance-shaped, asymmetrical, 1 to 3 in. long, and have a 
distinctive shiny midrib. Slender stalks of tiny flowers are produced in late 
summer (August through September-early October) and dry fruits called 
achenes are produced soon afterwards. 
 
ECOLOGICAL THREAT 
Japanese stiltgrass is especially well adapted to low light conditions. It 
threatens native plants and natural habitats in open to shady, and moist to 
dry locations. Stiltgrass spreads to form extensive patches, displacing native 
species that are not able to compete with it. Where white-tail deer are over-
abundant, they may facilitate its invasion by feeding on native plant species 
and avoiding stiltgrass. Japanese stiltgrass may impact other plants by 
changing soil chemistry and shading other plants. The interaction between 
stiltgrass and the Northern Pearly Eye (Enodia anthedon), a member of the 
brush-footed butterfly family Nymphalidae, is unclear. This butterfly is rare to uncommon along the Potomac River in the 
Washington, DC area.  Its caterpillar eats grasses. Dr. Robert Robbins, a Smithsonian entomologist and butterfly 
specialist takes weekly walks at Great Falls, Maryland, and made the following observations. The Northern Pearly Eye 
occurs uncommonly at Great Falls from May to October (maybe 2-15 individuals seen over the entire flight period). Adults 
were especially common during the summer of 2004. The butterfly became exceedingly common during the summer of 
2005 when about 20 adults were seen during a 2 hour walk, especially in the vicinity of stiltgrass, on which a female was 
observed placing an egg. In May 2006, the butterfly was again common, but the population then crashed, and only 2-3 
individuals were seen from June to October 2006. Further investigation is needed to study the potential impacts of 
stiltgrass on this and possibly other butterflies or other insects that utilize stiltgrass as an alternative host plant.  

 
DISTRIBUTION IN THE UNITED STATES 
According to the WeedUS Database, Japanese stiltgrass has been reported to 
be invasive in natural areas in 15 eastern states inculding Connecticut, 
Delaware, Georgia, Indiana, Kentucky, Maryland, Massachusetts, New Jersey, 
New York, North Carolina, Pennsylvania, Tennessee, Virginia, West Virginia, 
and Washington, DC. 
 
HABITAT IN THE UNITED STATES 
Stiltgrass occurs in a wide variety of habitats including moist ground of open 
woods, floodplain forests, wetlands, uplands, fields, thickets, paths, clearings, 
roadsides, ditches, utility corridors, and gardens. It readily invades areas 

subject to regular mowing, tilling, foot traffic, and other soil disturbing activities as well as natural disturbances such as the 
scouring associated with flooding. Stiltgrass appears to prefer moist, acidic to neutral soils that are high in nitrogen. 
 
BACKGROUND 
First documented in Tennessee around 1919, stiltgrass may have accidentally escaped as a result of its use as a packing 
material for porcelain. 
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BIOLOGY & SPREAD 
Japanese stiltgrass is an annual grass, with all plants dying each fall. It is a 
colonial species that spreads during the summer and fall by rooting at stem 
nodes that touch the ground. Individual plants may produce 100 to 1,000 
seeds that fall close to the parent plant from both self-fertilizing and cross-
fertilizing flowers. Seed may be carried further by water currents during heavy 
rains or moved in contaminated hay, soil, or potted plants, and on footwear 
and vehicles. Stiltgrass seed remains viable in the soil for five or more years 
and germinates readily. Deer and other grazers reportedly do not browse it, 
though they have been found to spread the seeds. Stiltgrass leaves a thick 
layer of thatch after dieback each year in heavily invaded areas, and while 
leaves decompose quickly, stems do not. Like other invasive species, stiltgrass 
is physiologically adaptive. For example, it is able to withstand low light levels 
where nutrient levels are sufficient, and able to withstand low nutrient levels 
where light levels are sufficient. While stiltgrass can photosynthesize in low 
light conditions and respond quickly to the changing light conditions typically 
found on the forest floor, the very low light conditions found beneath a 
multilayered forest canopy will limit its growth. 
 
MANAGEMENT OPTIONS 
A variety of control methods are available for stiltgrass, depending on the 
extent of the infestation, the type of habitat, and the availability of labor and other resources. Preventing the introduction of 
stiltgrass from infested to non-infested areas should be a priority. Early control of new infestations will also reduce the 
likelihood of establishment and expansion. Manual removal of plants results in unavoidable disturbance to the soil which 
can result in additional germination of stiltgrass seed. Using an herbicide leaves the plants and soil in place, thus 
minimizing that likelihood. 
 
Biological 
No biological controls are currently available for this plant. 
 
Chemical 
For extensive stiltgrass infestations, use of a systemic herbicide such as glyphosate (e.g., Roundup Pro®) is a practical 
and effective method if used with some caution. Glyphosate is a non-specific herbicide that will kill or damage almost any 
herbaceous plant and possibly some woody plants it contacts. Roundup Pro® is surfactant-loaded (no additional 
surfactant needed) and the surfactant is not lethal to amphibians and aquatic invertebrates like the polyoxyethyleneamine 
surfactant in Roundup Classic® is.  Roundup Pro® carries the 'Caution' signal word while Roundup Classic® carries 
'Warning'. When treating stiltgrass in wetland sites, use Rodeo® or other formulation labeled for wetlands. Apply a 2% 
solution of Roundup® or Rodeo® mixed with water (8 oz. per 3 gals. mix) and a surfactant in late summer. Be careful to 
avoid application to non-target plants.  
 
Some researchers have also found success using the pre-emergent herbicide imazapic which is the active ingredient 
found in Plateau® (for government use only), and Journey® (for all other applicators). Imazapic is most effective against 
stiltgrass when applied in March in the Mid-Atlantic states. The best rate for maximum selectivity is 4 oz. per acre, applied 
as a broadcast application with backpack sprayers. Sprayers should be fitted with an 8003E flat fan nozzle and calibrated 
at 15 to 20 gpa. Plateau® and Journey® can be applied continually through germination of the stiltgrass and throughout 
the summer during its peak growth. No surfactant is necessary for pre-emergent applications.  As germination nears, 
begin to add 1/4% non-ionic surfactant to the mixture. 
 
Another option that may be appropriate for certain situations is to apply a pre-emergent (only) treatment with Pendulum® 
Aquacap™ (active ingredient is pendimethalin) at 2.4 qts. to 4.8 qts. per acre (15 to 20 gpa). The higher rates have 
provided season long control.   
 
Note: Calibration of spray equipment will ensure that the correct rate of herbicide mix is actually applied to the plants. 
Actual rate of application can vary widely based on different skills and techniques of applicators. These differences can 
lead to under-application or over-application of herbicide mix which can affect the efficacy of the treatment. For this 
reason, it is important to calibrate spray equipment before conducting herbicide applications.  
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Manual 
Stiltgrass is a shallow-rooted annual that can be pulled by hand throughout the growing season, especially when the soil 
is moist and entire plants with roots can be removed. Pulling is easier and probably more effective in mid-to-late summer 
when the plants are much taller and more branched. At this stage, entire plants can be easily removed by grabbing the 
basal portion of a plant and pulling firmly. In short time, a fair amount of stiltgrass can be pulled and piled up to dehydrate 
on site. If plants are already in the fruiting stage, they should be bagged and disposed of offsite to prevent dispersal of 
seed. Also, try to avoid pulling native grasses like Virginia cutgrass (Leersia virginia) that often grow intermingled with 
stiltgrass and may be difficult to distinguish from it. Because hand pulling plants disturbs the soil and may expose 
stiltgrass seed from previous seasons, late season pulling will avoid the likelihood of seed germination. Hand pulling of 
plants will need to repeated and continued for many seasons until the seed bank is exhausted. 
 
Mechanical 
Stiltgrass can be mowed in late summer (i.e., August through September) when the plants are flowering but preferably 
before seed is produced. This can be done using a lawn mower or "Weed Whacker" type machine or a scythe. Because 
stiltgrass is primarily an annual plant, cutting late in the season before the plants would die back naturally avoids the 
possibility of regrowth. Recent information suggests that stiltgrass plants that are cut early in the summer respond by 
regrowing and flowering soon after cutting, much earlier than they would normally flower. This is another reason to 
consider cutting in late summer to fall rather than during the early summer months. 
 

USE PESTICIDES WISELY: Always read the entire pesticide label carefully, follow all mixing and application instructions and wear all 
recommended personal protective gear and clothing. Contact your state department of agriculture for any additional pesticide use 
requirements, restrictions or recommendations.  
 
NOTICE: Mention of pesticide products on this page does not constitute endorsement of any material. 

 
CONTACT 
For more information on the management of Japanese stiltgrass, please contact:  
 

• Art Gover, PENNDOT Roadside Vegetation Management Project, Department of Horticulture, The Pennsylvania 
State University, University Park, PA; (814) 863-1184 phone/fax; aeg2 at psu.edu 

• Fred Yelverton, North Carolina State University, Raleigh, NC; (919) 515-5639; Fred_Yelverton(at)ncsu.edu 
• Joseph C. Neal, North Carolina State University, Raleigh, NC; joe_neal(at)ncsu.edu 
• Jeffrey F. Derr, Virginia Polytechnic Institute and State University, Virginia Beach, VA; jderr(at)vt.edu 

 
OTHER LINKS 

• http://www.invasive.org/search/action.cfm?q=Microstegium%20vimineum 
• httphttp://nbii-nin.ciesin.columbia.edu/ipane/icat/browse.do?specieId=12 

 
AUTHOR 
Jil M. Swearingen, National Park Service, Center for Urban Ecology, Washington, DC 
Sheherezade Adams, University of Maryland, Frostburg, MD 
 
REVIEWERS 
Jim Bean, BASF Corporation, Collierville, TN 
Art Gover, The Pennsylvania State University, Philadelphia PA 
Todd L. Mervosh, Weed Scientist, The Connecticut Agricultural Experiment Station, Windsor, CT 
Robert K. Robbins, Smithsonian Institution, Washington DC 
 
PHOTOGRAPHS 
Chuck Bargeron, www.invasive.org, University of Georgia, GA 
 
REFERENCES 
Barden, Lawrence. 1987. Invasion of Microstegium vimineum (Poaceae), an exotic, annual, shade-tolerant, C-4 grass, 

into a North Carolina floodplain. The American Midland Naturalist 118 (1):40-45. 
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 FACT SHEET: WINEBERRY 
 

 

Wineberry 
Rubus phoenicolasius Maxim  
Rose family (Rosaceae) 
 
NATIVE RANGE 
Japan, Korea and China 
 
DESCRIPTION 
Wineberry, or wine raspberry, is a typical species in the genus Rubus, which 
contains blackberry and raspberry. The name Rubus phoenicolasius translates 
as "blackberry with purple hairs." The mature plant has long stems (canes) that 
are upright and arching and covered with distinctive glandular red hairs and 
small spines. The hairs give the canes a reddish color when seen from a distance. Under favorable conditions, canes may 
grow to a length of 9 feet. Leaves consist of three heart-shaped, serrated leaflets with purplish veins and are silvery white 
tomentose on the underside. Small greenish flowers with white petals and reddish hairs occur in Spring. The very edible 
raspberry like fruit is bright red and ripens during June and July. 
 
ECOLOGICAL THREAT 
Wineberry is a vigorous grower and can form dense thickets covering large areas, displacing many native plants in the 
process. Wineberry poses a threat to the native plants that grow in forest, field, stream and wetland edge habitats, open 
woods, and savannas and prairies. 

 
DISTRIBUTION IN THE UNITED STATES 
Wineberry is found from New England and eastern Canada south to North 
Carolina and west to Michigan and Tennessee. It is considered an invasive 
plant of natural areas in Maryland, Pennsylvania, Tennessee, Virginia, North 
Carolina, West Virginia, and the District of Columbia. 
 
HABITAT IN THE UNITED STATES 
Like other members of Rubus, wineberry prefers moist conditions and 
adequate sunlight. Many species of birds and mammals use the brambles for 
nesting and shelter. 
 

BACKGROUND 
Wineberry was introduced into the United States in 1890 as breeding stock 
for new Rubus cultivars. It is used today by berry breeders to add specific 
genes to berry varieties or species. Wineberry is an example of one man's 
flower being another man's weed. Given containment, wineberry has 
desirable and useful qualities, but due to its invasive nature, it is considered 
a significant pest of agricultural and natural ecosystems. Wineberry has been 
used as a virus indicator for raspberry yellow spot and wineberry latent virus 
and numerous plant viruses have been isolated from it. 
 
BIOLOGY & SPREAD 
Wineberry reproduces by seeds, and through vegetative means including 
root buds and the sprouting of new plants from where canes touch the soil. 
The drupes are sought after and dispersed by various birds and mammals 
(including humans). 
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MANAGEMENT OPTIONS 
Manual, mechanical and chemical means of control are available. Removal of plants by hand pulling or use of a 4-prong 
spading fork can be effective especially if the soil is moist and the roots and any cane fragments are removed. Branches 
with berries should be bagged but the remaining plant material can be left to compost. Do not plant wineberry unless you 
are prepared to contain it vigilantly to prevent unintentional spread. 
 

USE PESTICIDES WISELY: Always read the entire pesticide label carefully, follow all mixing and application instructions and wear all 
recommended personal protective gear and clothing. Contact your state department of agriculture for any additional pesticide use 
requirements, restrictions or recommendations.  
 
NOTICE: mention of pesticide products on this page does not constitute endorsement of any material. 

 
CONTACT 
For more information on the management of Wineberry, please contact: 
 

• Marc Imlay, ialm at erols.com 
• Neal R. Spencer, Entomologist, USDA/ARS, Federal Nutrition Lab, Ithaca, NY, nrs23 at cornell.edu. 

 
OTHER LINKS 

• http://www.invasive.org/search/action.cfm?q=Rubus%20phoenicolasius 
• http://nbii-nin.ciesin.columbia.edu/ipane/icat/browse.do?specieId=93 

 
AUTHOR 
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