
Notes on the Nivean W orld 
Trisha O’Neill, Director of Education

he first accumulating snow of the season fell upon
us this week,hiding the dried and fading remnants
of what was once the brilliance of autumn. Isn’t it

amazing how one snow event can markedly change the
natural landscape?  Last week the landscape was visually
brown and barren-looking. I imagine mighty Mother
Nature, the house-proud matriarch that she is,scanning
this barren home of hers,and, in dismay of it, saying aloud
to herself,“This just won’ t do!”. And, with a wave of her
arms, cold, fluffy-white water crystals appear from the sky,
falling until impact with the ground, producing a powdery
blanket that seems to refresh and cleanse the landscape.
Under the forces of Mother Nature, the nivean world—the
snow world— comes to life.

With the exception of winter sports buffs, many humans
seek warm and cozy shelters protected from the snow and
cold. This is not unlike a wide variety of other mammals,
happy to stay nestled in warm homes,or to sleep the
season away. So how do some mammals live actively in
contact with the snow?  For activity to continue despite
the harshness of the elements,a delicate dance occurs
among behaviors,adaptations, and sheer luck.

Supranivean Life
Life in the supranivean zone—the area at the top surface
of the snow layer—is marked by exposure to the cold,to
the wind, and to precipitation. Coupled with the fact that
a blanket of snow works to impede locomotion, those
active animals that are most adept at surviving winter will
be those who can minimize their exposure and maximize
their speed.

Our red fox is quite good at this. Pennsylvania’s
subspecies,Vulpes vulpes fulva, develops a supplemental
underfur in the autumn which becomes prime in January
and February, protecting it from the cold. During winter
days, the red fox prefers to bed down beneath shallow

brush piles, forming a tight ball, its nose and feet covered
by its thick bushy tail. It rarely sleeps deeply, choosing to
doze off for only a few seconds at a time.

The red fox has relatively larger feet compared to its
body size,providing it with a relatively lighter foot load.
This adaptation helps it to maneuver across a snow pack
without sinking too deeply into the snow, enabling it to
hunt and capture rabbits and other small supranivean and
subnivean mammals. The red fox hunts almost
incessantly, and what it can’t eat, it stores in pits that it
digs in the snow. After covering its cache with snow, the
red fox marks it with its own urine for an easy find at a
later time.

Unlike the fox, whose activities remain fairly
unrestricted by the snow, white-tailed deer (Odocoileus
virginianus) may experience periods of locomotive
restriction, especially during heavier snow events.White-
tailed deer do have larger feet compared to their body size,
but when the snow gets too deep,the bounding and
leaping needed to move through the snow may not be
worth the energy output, so white-tails will opt to yard up,
especially if food is abundant. The deer are protected by a
coat of thick long hollow hairs produced by mid-October,
which provide excellent insulation. They bed down in
open areas,and some research has found that individuals
may select bedding locations on south-facing slopes,where
the snow is shallower, and where the deer are protected
from the wind.

An underdog of the supranivean zone is the opossum.
Scientists consider them a chionophobe (snow-fearer).
Preferring a warmer climate,the opossum lacks any true
morphological  adaptations to surviving winter. But its
opportunistic behaviors have enabled it to successfully
inhabit more northern climes. Opossums are scavengers
and have no true shelter preferences.They will eat almost
anything, and bed down in sites from abandoned dens to
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flimsy brush piles. They will stay relatively inactive on extremely cold winter
days,but frost-bitten ears and tails testify to their winter galavanting.

The Subnivean Zone
Although it may seem that there is plenty of activity above the surface of the
snow, there is much mammalian activity within the subnivean zone as well.The
subnivean zone refers to the area between the ground and the beginning of the
snow layer. Carnivores, herbivores and omnivores can be found there,getting
different needs met,but in similar ways.

Meadow voles (Microtus pennsylvanicus) are primarily herbivorous, but their
diet may consist of fungi, insects and animal remains.During winter , meadow
voles live in subnivean runways,where they keep some of their food caches.
They may also build large grass nests on the ground’s surface,where several
individuals may huddle together for warmth. Whited-footed mice (Peromyscus
leucopus)also huddle together within the subnivean zone.In autumn, the
white-footed mouse will begin to hoard a variety of seeds,nuts and berries,but
75% of this species’ winter diet consists of insects and other arthropods.

Although subnivean mammals are sheltered from the harshness of the
elements,this zone provides a set of its own variables which challenge even the
most well-adapted mammal. One may think that the most dangerous time of
the year for these subnivean creatures is mid-winter. But this is not the case.
Late fall and early spring present the most challenges.In late fall, if a snow
pack has formed before the air temperatures become colder than ground
temperatures,small mammals in the subnivean zone will be insulated from the
freeze. However, if the air temperatures drop below freezing before a significant
snowpack has formed,then a freezeout will occur, potentially killing off these
small mammals.

In spring, when the air temperatures become warmer than ground
temperatures,the snow pack will begin to melt, potentially flooding out nests
and underground burrows. The freeze-thaw cycle may also lead to the
formation of needle ice in the soil which can destroy plant shoots and rip
through small mammal nests.

This is not to say that mid-winter is not a challenging time. Some scientists
suggest that the snowpack may impede the flow of atmospheric gases between
the subnivean zone and the atmosphere.They have noted an increase in the
number of ventilation shafts (vertical burrows from subnivean runways to the
upper surface of the snowpack which allow access to fresh air) in the spring,
leading them to believe that CO2 does indeed accumulate.An increase in

carbon dioxide can prompt some small mammals to slow down their
metabolisms in an effort to compensate.This process in turn may lead to a
decreased ability to either hunt for food, or to run from predators.

The Nivean W orld in the Classr oom
The nivean world provides unique opportunities for educators to link to PA’s
environment and ecology standards.Use the winter season and its many snow
events to study how an animal’s structure, function and behaviors affect its
ability to survive in the environment (4.7). Assist your students to analyze
winter’s impact on the role of cycles within an ecosystem (4.6).You can even
study watersheds and wetlands in light of the winter landscape (4.1).Challenge
yourself and your students to venture outdoors this winter season.Many
discoveries lie on top of,and below, the snow!
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Schoolground Studies

Use these tips to find small
mammal runways in the
subnivean zone: 

• During significant snow melts,
find an exposed area of
ground with snow around it.
Standing within this area,
scan the unmelted snowpack
for rounded tunnel entrances
in the snow in close proximity
to the ground.  Since the
tunnel walls have become
packed and icy, they are often
the last snow to melt. Being
careful not to disturb the
runway, look for food caches,
nests and other signs of small
mammal life. 

• On days when there is only
some snow melt, small
mammals may leave the
subnivean zone to forage on
the snow’s surface.  Look for
small mammal tracks on the
snow, and trace them back to
their origin.  Chances are you
may find a tunnel entrance. If
you are lucky, you may even
find evidence of a predator
that has tracked the tunnel-
maker to its hideout. 

• On days when there is little to
no snow melt, look for vertical
ventilation shafts opening
onto the snow’s surface.
Peering down these shafts—
and with a little patience—
you may see a critter or two
scurrying by!



Pr ofessional Development

Adult Eco-Series
The Art of Animal Tracking
Saturday, January 19
The skilled tracker can accurately determine
an animal’s habits through careful
observation of signs left behind. Build your
tracking skills as you study prints, discover
patterns, and observe place.Field work will
complement indoor studies—please dress to
be outdoors.
2 Act 48 hours
$4 per member; $5 per nonmember
Beechwood Farms Nature Reserve, Fox Chapel 
10:00 am—12:00 pm 
Contact ASWP at 412-963-6100 to register

Adult Eco-Series
Great Backyard Bird Count
Saturday, February 9
A project of Cornell
Lab of Ornithology
and National
Audubon Society, the
Great Backyard Bird
Count invites
participants to count
the numbers and
kinds of birds that
visit backyard
feeders,local parks, or school yards on any
or all count days. This training will
introduce you to the program, and assist
you in developing bird identification skills.
2 Act 48 hours
$4 per member; $5 per nonmember
Beechwood Farms Nature Reserve, Fox Chapel 
10:00 am—12:00 pm 
Contact ASWP at 412-963-6100 to register

An Act 48 Approved Provider, Audubon Society of Western Pennsylvania (ASWP) utilizes the
resources of our nature reserves, schoolyard habitats, and other natural areas to provide
educational tools and strategies to assist educators in meeting Pennsylvania’s Academic
Standards for Environment & Ecology and Science & Technology. We assist PA certified
teachers to accrue Act 48 hours when they participate in ASWP professional development
courses and support the professional training of those entering the field of environmental
education. 

Pennsylvania’s Wild Resources
Symposium
Thursday, February 28
See the registration form included in this issue
for more details!

LEEap in!  Linking Environmental
Education and Play in Nature: 2008
PAEE Conference
Friday, February 29—Sunday, March 2, 2008
Sponsored by Pennsylvania Association of
Environmental Educators, this year’s
conference is being held at Antiochian Village
Conference Center in Ligonier, PA. Visit
www.paee.netfor information and registration
materials.

ASWP Volunteer Naturalist Training
6 Mondays beginning Monday, March 10, 2008
A great opportunity for educators on
sabbatical,pre-service educators,substitutes,
and other part-time teachers to strengthen
their knowledge and skills in environmental
education, this program trains adults to assist
school students (ages 4-18 years) in
understanding and appreciating the natural
habitats and unique species interactions found
in southwestern Pennsylvania.
30 Act 48 Hours
Free
Beechwood Farms Nature Reserve, Fox Chapel
9:30 am—2:30 pm
Contact Scott Detwiler at 412-963-6100 ext. 20 for
further information and registration
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Pr ofessional Development
Pennsylvania Songbirds
Saturday, April 19 and Saturday, April 26 2008 
Incorporate the study of birds into your
curriculum through Pennsylvania Songbirds,
an interdisciplinary environmental curriculum
focusing on Pennsylvania bird species and
habitats. The K-12 resource guide contains
over 50 activities organized into 7 engaging
chapters devoted to biology, ecology, field
studies,research and more.Utilizing the
unique resources of Beechwood Farms Nature
Reserve,participants will learn background
information on our state’s songbirds as well
as participate in many of the multidisciplinary
activities from the curriculum. Participants
should dress for the outdoors (comfortable
shoes that may get dirty are a must!) and
bring a bag lunch.
1 credit/15 Act 48 Hours
AIU Course—Fee charged
Beechwood Farms Nature Reserve, Fox Chapel
8:30 am—4:30 pm
Visit  aiu3.net  for information and registration.

Adult EcoSeries are offered monthly
throughout the year. Visit aswp.orgfor
additional dates, times, and topics.

Food, Land and People
Saturday, March 29 and Saturday, April 5
Food, Land & People is an interdisciplinary
curriculum addressing the interdependence of
food production, environmental quality, and
the sustainability of human cultures.Today,
less than two percent of Americans live or
work on farms, and mainstream education
provides little information about the links
between food production and its connection
to population, soil, water, energy, and habitat
preservation.This program uses a variety of
skills to teach students how to apply the
knowledge base they have learned about food
and fiber into their everyday lives.Activities
emphasize the development of critical
thinking skills needed to balance an
understanding of the complex
interdependence of food systems and
environmental conservation.It can be infused
into other areas beyond environment and
ecology, such as science,language arts,social
studies,reading, mathematics,economics,and
technology. Participants should bring a bag
lunch and dress for the outdoors.
1 credit/15 Act 48 Hours
AIU Course—Fee charged
Beechwood Farms Nature Reserve, Fox Chapel
8:30 am—4:30 pm
Visit  www.aiu3.net for information and registration.

Upcoming Classes and Courses for 2008

May 3 & 10 Amazing Insects Workshop (1 credit/15 Act 48 hours)

May 22 Schoolground Habitat Enhancement and Restoration Symposium (6.5 Act 48 hours)

June Natural History for Educators Course (2 credits/30 Act 48 hours)

July Understanding Your Watersheds and Wetlands Course (2 credits/30 Act 48 hours)



Acr oss the State

Registrants receive a free PA Wild 
Resource Kit courtesy of a grant from 
the Pennsylvania  Department of  
Environmental Protection  8:30 am Registration 

9:00 am Welcoming Remarks 

9:15 am Integrating Herpetology into the Classroom with 
the Pennsylvania Online Herpetological Atlas 
Dr. Tim Maret 
Department of Biology, Shippensburg University  

10:45 am Honey Bees & Colony Collapse Disorder 
Jim Bobb 
President, PA State Beekeepers Association 
Chairman, Eastern Apicultural Society 

12:00 pm Lunch 

12:45 pm The American Chestnut—Restoring the Redwood 
of the East  
Sara Fern Fitzsimmons 
Northern Appalachian Regional Science Coordinator, 
The American Chestnut Foundation and  
The Pennsylvania State University  

2:00pm On the Trail of the Indiana Bat  
Calvin Butchkoski 
Wildlife Biologist, Pennsylvania Game Commission  

3:15 pm Wrap-up and Evaluation 

3:30 pm Optional Tour and Hike 

Space is limited—Register early! 

 

 PENNSYLVANIA’S  
 WILD RESOURCES  
    A symposium for educators and interested others 

 

PENNSYLVANIA’S WILD RESOURCES REGISTRATION FORM  
 

Last Name ______________________________________________  First Name_________________________________________ 
Mailing Address ____________________________________________________________________________________ 
City_________________________________  State_____   Zip __________  Daytime Phone (______) _________________   
Email Address ______________________________________________________________________________________ 
School/Organization_______________________________________ District/County________________________________ 
Grade Level/Position  _____________________________________   Are you seeking Act 48 hours?        YES         NO  
 

Payment  ___  Check (made payable to ASWP) 
  ___  Mastercard/Visa/Discover #_________________________________________________________  exp date________ 
            Name on card_________________________________________________________________________ 

 

Thank you for registering! Detach and return completed form with payment by February 14, 2008 to:   
Pennsylvania’s Wild Resources Symposium, Audubon Society of Western PA, 614 Dorseyville Road, Pittsburgh, PA, 15238  

PHONE  412-963-6100     FAX 412-963-6761    EMAIL toneill@aswp.org  
 Confirmation will be sent upon receipt of payment   

Broaden your knowledge of Pennsylvania’s native flora and 

fauna, learn about important research and protection programs, 

and meet environmental education resource providers in     

western PA——all to help you to build environmental literacy in 

your students. 

   Thursday, February 28, 2008  
   8:30 am - 3:30 pm 
   Powdermill Nature Reserve 
         The biological field station of Carnegie Museum of Natural History 
 

$40, includes lunch  

Brought to you by  



Special Opportunities
ASWP Partners with Fern Hollow Nature Center

Exploring Environmental Issues: Places We Live 
Saturday, January 19
Project Learning Tree (PLT) is a nationally recognized interdisciplinary, supplementary environmental and conservation
program which emphasizes the forest as a “window on the world. ” PLT’s newest secondary module,Exploring
Environmental Issues: Places We Live, connects students to their local community to help them care about and
influence the decisions being made there.Eight inquiry-based activities get students exploring their own
neighborhoods, learning about their community’s development and appearance through time,and involved in local
community action projects. Through indoor and outdoor activities facilitated by professional naturalists from ASWP
and Fern Hollow Nature Center, participants will become familiar with issues concerning the Little Sewickley Creek
watershed and how to use this module in the refinement of students’ critical thinking skills. Participants should bring
a bag lunch and dress in layers for indoor/outdoor explorations. (Act 48 hours: 5.5)
Audience: Upper Middle/Secondary Teachers
and Elementary Teachers interested in the content
6 Act 48 hours
$40 + $35 materials
Fern Hollow Nature Center
1901 Glen Mitchell Road, Sewickley, PA
9:00 am—3:00 pm
Contact Fern Hollow at 412-741-7536  to register

Turn your class into Citizen Scientists

The Great Backyard Bird Count
Friday, February 15  -Monday, February 18 
This project of Cornell Lab of Ornithology and National Audubon Society invites participants to count the numbers
and kinds of birds that visit backyard feeders,local parks or school yards on any or all count days. Datasheets can be
obtained at Beechwood during the GBBC weekend.Simply record the birds you see on our trails or your favorite spot
and return your checklist. Additional information can be found at www.birdsource.org.

Register your class for ASWP’s maple program

Maple Sugaring: Tapping Through Time
Weekdays in March
Students experience science and history as they discover the maple sugaring process.Maple tree structure and function,
as well as comparisons of production methods used by Native Americans,pioneers,and modern industry are explored.
This special program is available only in March.For more information, request ASWP’s Education Program Guide or
visit aswp.org.

Call for nominees

Betty Abbott Excellence in Teaching Award 
Presented annually, ASWP’s Betty Abbott Excellence in Teaching Award recognizes a southwestern PA classroom
teacher who uses environmental education to inspire students to become responsible stewards of the natural world.
Nominations are accepted throughout the year, and the award is presented at ASWP’s annual banquet in May. One-
page nominations should be sent to: Betty Abbott Award Nominations, Audubon Society of Western PA, 614
Dorseyville Rd., Pittsburgh, PA 15238 or aswp@aswp.org (subject heading: Betty Abbott Award Nomination).

Beulah Frey Environmental Scholarship 
ASWP awards $1,000 scholarships to graduating high school seniors from Allegheny, Armstrong, south Butler, Beaver,
north Fayette, northeast Washington, and Westmoreland counties.Students applying to two or four-year colleges to
further their studies in an environmentally-related field are eligible to apply. All applications must be postmarked on or
before March 31. Scholarships are presented at ASWP’s annual banquet in May. Applications are available beginning
in January at aswp.org or through your school’s guidance office.



Fr om Schoolgr ound to Classr oom

Thursday, May 22, 2008

Schoolground Habitat Enhancement &
Restoration Symposium 6

at Beechwood Farms Nature Reserve

Nominate a deserving school
for ASWP’s Schoolground
Habitat Merit Awards

SAVE THIS DA TE!

Presented in conjunction
with ASWP’s biennial
Schoolground Habitat
Enhancement and
Restoration Symposium,
the awards recognize
schools that
demonstrate significant
achievement in
schoolground habitat
enhancement and
curricular connections.
Award applications are
available at aswp.org.

Learn how students,teachers,administrators &
communities have worked together to improve the
habitats of local schoolgrounds & gather tips for
beginning or renewing your own school ground
restoration project. Indoor/outdoor breakout sessions
and experiential learning classes embrace the beauty
and natural resources of Beechwood Farms Nature
Reserve.

Keynote Speaker
Tim Grant

Co-editor, Green Teacher magazine,
and co-editor of Greening School
Grounds, Teaching Green—The
Elementary Years, Teaching
Green—The Middle Years, Teaching
Green—The High School Years,
Teaching About Climate Change,
and Des idées fraiches à l'école.

Registration materials
will be available at
aswp.org and in the
Spring 2008 issue of
Seasonings.




