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�  he first national environmental edu-
cation week is scheduled for April 
10-16, 2005 and you can be a part 

of it! National Environmental Education 
Week seeks to prepare the nations citi-
zens for Earth Day, April 22, and hopes 
to involve some 400,000 educators and 
15 million students nationwide.  

National Environmental Education 
Week is being coordinated by the National 
Environmental Education & Training Foun-
dation (NEETF), in cooperation with Alli-
ance for New Jersey Environmental Educa-
tion (ANJEE) and hundreds of other organi-
zations that support environmental educa-
tion throughout the country. Visit www.
eeweek.org for details and a list of partici-
pants. Every year, millions of students and 
educators participate in the annual obser-
vance of Earth Day. Earth Week is the week 
in April that includes Earth Day. Across the 
United States, organizations, schools, state, 
and federal agencies, and citizens will come 
together for a week of education, steward-
ship, and celebration for the environment 
and all that it provides us on a daily basis.  

The first Earth Day took place on 
April 22, 1970 when 20 million Ameri-
cans took to streets, parks, and auditori-
ums to demonstrate for a healthy environ-
ment. This first Earth Day event led to 
the creation of the United States Environ-
mental Protection Agency that same year, 
and stimulated passage of the Clean Air, 

Clean Water, and Endangered Species 
Acts. Thirty-five years later, we are still 
celebrating and this year’s celebration 
strives to be the biggest and best!  

In New Jersey in 1988, the NJ DEP, 
NJ Commission on Environmental Edu-
cation, and ANJEE had proclamations 
signed that declared NJ EE Week as the 
last week in April, with Earth Day kick-
ing off the celebration.  

Each year dozens of local Earth Day 
events are sponsored by schools, nature 
centers, municipalities, and community 
organizations. This year the celebration 
and preparation start one week earlier. 
For a comprehensive list of professional 
development opportunities and events 
visit http://www.state.nj.us/dep/seeds/
earthday/eday.htm. See page 12 for par-
tial listing of professional development 
opportunities. Also check the calendar of 
events at your nearest nature center for 
additional workshops. 

We, as fellow ANJEE members, all 
know that “Earth Day is Everyday” but 
some people need a nudge or two to get ac-
tive and really do something to make a dif-
ference. So rally the troops and get out there  
to prepare with professional development 
workshops during National EE Week and 
then, share your newly acquired knowledge 
and ever-present caring with your students 
during Earth Week…because there is only 
one Earth.  �  
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�  n Thursday, April 21, 2005 the 

Alliance for New Jersey Environ-
mental Education will be pre-

sented with one of the Environmental 
Protection Agency’s Environmental 
Quality Awards for improving the envi-
ronmental quality in the region (NJ, NY, 
PR and VI). 

 “ANJEE was nominated and will 

receive its award in the ‘Environmental 
Education’  category because of its years 
of excellence in promoting and support-
ing environmental education in New Jer-
sey.”  according to Terry Ipplito, EPA re-
gion 2 representative. 

An EPA panel reviewed the nomi-
nees and selected ANJEE as one of this 
year’s recipients. �  
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�  he companies, agencies, organiza-
tions, and individuals listed below 
donated items, products, or services. 

Their donations were used to raise funds for 
ANJEE through silent auctions held during 
the annual environmental education confer-
ence in January and the leadership retreat in 
March. Over $1,100 were raised this year. 
Auction funds were committed to the AN-
JEE endowment, which will be used to help 
further the delivery of environmental educa-
tion in NJ. 

Academy of Natural Sciences; Acorn 
Naturalists; Battleship New Jersey; C.D. 
Meyer, Inc. - Point 2 Nature.com; FirstEn-
ergy Corp.; Garden State Discovery Mu-

seum; George Street Playhouse; Green 
Mountain Coffee Roasters; Green Teacher 
magazine; Homasote Co.; Jennifer Morgan 
and Dana Lynn Andersen, Author and Art-
ist; Lakewood Blue Claws; Marcal Paper 
Mills, Inc.; Marine Academy of Science and 
Technology; Morris Museum; New Jersey 
Audubon Society; New Jersey Devils; New 
Jersey Division of Fish and Wildlife, DEP; 
New Jersey Forest Service, DEP; New Jer-
sey Geological Survey, DEP; New Jersey 
Nets; Paper Mill Play House; Philadelphia 
Phantoms; Project U.S.E.; Terracycle, Inc.; 
Violet Debbie, Retired Naturalist; and Wet-
lands Institute. 
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 � �" 	 � #� � Alliance for New Jersey 
Environmental Education 
P.O. Box 693, Bernardsville, NJ 07924 

www.ANJEE.net 
ANJEE_president@yahoo.com 

 

Purpose: To provide a structure, for its 
members, which facilitates the improve-
ment of environmental education efforts. 
  

Executive Board 
Rebecca Lesko, President 

Endless Mts. Nature Center 
 

Marc Rogoff, President-elect 
NJ DEP Environmental Educ. Unit 

 

Dr. Patricia Skelly, Past President 
Eco-Living Fellowship 

 

Carmen Pirotte, Vice President  
Gill St. Bernard’s School  

 

Dave Orleans, Membership Secretary 
Camden Co. Environmental Studies Ctr. 

 

Douglas Vorolieff, Treasurer 
Morris Co. Parks Commission 

 

Tanya Oznowich, Recording Secretary 
NJ DEP Environmental Educ. Unit 

 

Elizabeth Faircloth, Finance Chair  
NJ Division of Parks and Forestry 

 

Diane Hewlett Lowrie, Planning Chair 
NJ Division of Parks and Forestry 

 

Dave Orleans, Programs—South 
Camden Co. Environmental Studies Ctr. 

 

Regina Kelly, Public Relations 
MSU, NJ School of Conservation 

 

Janice Reese-Berardo, Web Site Chair 
Environmental Education Consultant 

 

Advisory Council Members 
Mike Anderson, Susan Bartol, Phil 
Broder, Patricia Croisier, Maria Du-

Bois, Bill Haines, Liz Johnson, Penny 
Jones, Rick Lear, Elizabeth “Beff”  
Mancini, Sandy Sandmeyer-Bryan, 

Jerry Schierloh, Sue Ann Slotterback, 
Michael Skelly, Jenny Spiegel, and 

Kelly Wenzel 
 

Editors 
The Daily Planet: Rebecca Lesko 

ANJEEonline: Bill Haines 
ANJEEgram: Jacki Dickert 

 

Publications Committee Members 
 Phil Broder, Lisa Coffey, Maria DuBois, 

Penny Jones, and Carmen Pirotte. 
 

�  he 20th Annual New Jersey Envi-
ronmental Education Conference 
was another smashing success! 

Over 350 people participated in the 
workshops, explored exhibits, attended 
special presentations, and networked 
from January 6-8 at Rider University. 

Dr. Henry Horn of Princeton Uni-
versity gave an enlightening and enter-
taining keynote address on Friday. We’ ll 
look for more adventures of his LiWA. 

ANJEE’s own Liz Johnson re-
viewed the basics of biodiversity, and 
Joan Elliot, chair of the NJ Commission 
on E.E. previewed the coming revision 
of the NJ Plan of Action for Environ-
mental Education. Larry Niles, chief of 
the NJ DEP’s Endangered and Nongame 
Species Program discussed the status of 
endangered species in NJ during Satur-
day’s keynote address. Forty-two concur-
rent sessions cover topics from brownfields 
to wetlands.  

Many people deserve special recogni-
tion. First is Dr. Richard Alexander, who is 
the liaison between ANJEE and Rider Uni-
versity. Next is all of the volunteer present-
ers. Our gratitude also goes out to all the 
conference volunteers who monitored 
rooms, registered participants, set up, 
cleaned up, and assisted when anything 
needed to be done. Next is the conference 
committee who deserves a special thank 
you. Please be sure to say “thank you” 
when you see the following ANJEE mem-
bers: Pat Croisier, Chair; Mike Anderson; 
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Geological and Marine 
Sciences Department & 
Biology Department 

Elizabeth Faircloth; 
Chri sti na Hagan; 
Penny Jones; Rick 
Lear; Rebecca Lesko; 
Amy Messeroll; Tara 
Miller; Dave Orleans; 
Tanya Oznowich.; 
Steve Raphael; Janice 
R eese- B er ar d o ; 
Patricia Skelly; Karen 
Timmons; Douglas Vorolief; Kelly 
Wenzel; and Laura Zelenka. 

Finally, thank you to the confer -
ence sponsors: Rider University, Geo-
logical and Marine Sciences, and Biol-
ogy Departments; Glinda Garbahj; New 
Jersey Commission on EE with the In-
teragency Work Group; Princeton Uni-
versity, Princeton Environmental Insti-
tute; Acorn Naturalist; Camden Chil-
dren’s Garden; and Stony Brook-
Millstone Watershed Association. 

Dr. Henry S. Horn 
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These awards were presented during the Annual Awards Banquet held January 7, 2005 at the Palmer Inn in Princeton, NJ.  
Congratulations to all of these outstanding NJ environmental educators. Please consider nominating 

those who inspire you. 
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Since 2002 Joseph has worked for TransOptions as the Community Affairs Coordinator. Over the past three 

years he has taken a simple Power Point presentation about energy conservation and transportation and transformed 
it into an engaging, hands-on program for all ages. He’s even convinced a few drivers to buy hybrids! 
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Since 1999 Hugh has worked for the Hackensack RiverKeeper as the Program Di-
rector. Hugh is best known for his Eco-Cruises and Walks which have inspired many 
citizens, both young and old, to become advocates for wetlands preservation in the 
Meadowlands. Hugh is pictured here with Capt. Bill Sheehan, his friend and boss. 
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A new, surprise award was presented to Dave Orleans 

for his long-term dedication to environmental education in 
New Jersey, and his outstanding commitment to ANJEE. 
Dave has been a NJ environmental educator for 31 years, 
and he’ ll soon be leaving his home state to retire on the west 
coast. He was the driving force behind the creation of the 
“ANJEE song,”  which has a verse for many of the EE sites 
across NJ. Dave was honored with special plaque and a sere-
nade of an ANJEE song verse written for the occasion.  
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For the past 34 years Carolyn has been dedicated to integrating en-
vironmental education into the classroom.  Her lessons are creative, 
hands-on and meaningful but most of all inspire students, teachers, 
parents, and community partners to care about the environment. 
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Thirty-five years ago Phil and his partner Jose had a vision:  Use the environment as a 
setting where children and adults can develop self-confidence, teamwork, and trust.  While 
experiential education may not be “environmental”  in the traditional sense, what makes 
Phil’ s programs so wonderful is that he exposes students to the beauty outside them-
selves—mountains, rivers, caves—in order for them to discover the beauty inside them-
selves. Phil accepted his award from ANJEE president, Rebecca Lesko. 



By Fred Schaaf, reprinted with permission from Mother Earth News Issue #81- March/April 1983  www.motherearthnews.com 
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of visible l ight (colors) bend at differ-
ent angles when passing through the 
droplets—the colors separate and 
spread out in a band that©s about three 
times wider than the sun or moon 
(when these heavenly bodies are 
viewed from the earth). The result is an 
astonishing circular spectrum, which is 
cut into an arch by the horizon and 
which ranges from red on the top, 
through a series of hues, to violet on 
the bottom.  

Normally, we think of a rainbow as 
being made up of seven different colors, 
but this isn©t strictly true. The variety of 
hues will depend upon a particular bow©s 
visibility and upon the color recognition 
of the observer.  

The common, or "primary", rainbow 
curves around a place op-

posite to the sun©s po-
sition in the sky (this 
i s cal l ed t he 
"antisolar point") at 

an angular distance of 
about 42° from that 

spot. And, since your 
f ist—held at arm©s 

length—is about 10° 
wide, 42° will equal 
approximately four 

widths of your fist. To 
locate the antisolar point, just stand with 
your back to the sun, and the point will 
be at your head©s shadow. Then, holding 
your arm straight out in front of you, you 
can measure four fist-widths up from that 
shadow to find the most likely location of 
the bow.  

You©ll note, too, that the largest arcs 
are seen when the sun is setting, be-
cause—at that time—the antisolar point 
draws closer to the opposite horizon, and 
fully half of the rainbow©s circle can be 
visible. On the other hand, when the sun 
is at an angle greater than 42°, the rain-
bow will be completely below the hori-
zon. Therefore, these colorful arches can 
never-in the U.S. and much of Europe, at 
least—be glimpsed around noon on a 
summer day. However—if the conditions 
are just right—as the sun descends a bit, 
you may be lucky enough to actually see 

�   rainbow is one of those delicate 
miracles that teaches that a greater-
than-human mind had a role in the 

Creation. And, regardless of our religious 
beliefs, most of us find it astonishing that 
simple raindrops, falling in the rays of the 
sun, can separate white light into colors . . . 
and suspend those vivid, glowing hues in a 
vast arc across the sky! What©s more, some 
of the scientific aspects of rainbows—and of 
their relationship to the environment in 
which they take place—are equally fascinat-
ing, particularly since having a better under-
standing of the whys and wherefores of 
these fleeting bridges in the sky can help us 
to find and enjoy more of them. And there 
are an amazing number of different kinds of 
rainbows . . . which, together, make up a 
wealth of wonders to equal any imagined 
pot of gold.  

In this journey 
through the realm of 
rainbows, we©ll dis-
cover that many of 
the colorful arcs can 
appear in the sky at 
one time, and we©ll 
learn what happens to 
them as the sun sets. 
We©ll meet rainbows 
that lie on the ground 
and seem to stretch to 
infinity . . . rainbows that are as close as 
spiderwebs and lawn sprinklers . . . and 
others that can be seen a state away. 
There©s a red rainbow . . . a white version 
(which sometimes shows orange and 
blue) . . . a rainbow pillar . . . a "rose" of 
rainbows . . . and a rainbow for each per-
son (and even each individual eye)! 

  

WHERE TO LOOK 
Rainbows seen in the western 

morning sky wil l usually mean that 
precipitation is headed your way. But 
the phenomena can be expected to ap-
pear most often on summer afternoons 
when a shower or thunderstorm—
hastening away to the east—is sud-
denly i l luminated by the sun. They©re 
formed, you see, when light is re-
fracted and reflected in raindrops, 
and—because the various wavelengths 

the top of a rainbow begin to appear on 
the eastern horizon . . . swelling into 
beauty like a sunrise.  

Another strange sight sometimes oc-
curs when you view a rainbow at sunset. 
As old Sol drops lower in the sky, the 
arch©s colors will fade, one after another, 
until only the red band remains. This 
scarlet rainbow can even be seen for a 
while after the sun goes down, because 
some of the raindrops are far above 
ground level and are thus still illumi-
nated. Finally, however, the ends of the 
red band will slowly disappear . . . until 
only the peak of the bow is left as a 
shrinking, glowing red spot in the dark-
ening east.  

The only way to see the bottom 
curve of a rainbow (or perhaps the full 
360 ° circle of it) is to be in a position 
that places a great many rain droplets be-
tween you and the ground . . . as might be 
the case when looking down on a shower 
from the vantage point of an airplane. 
Don©t be fooled, however, if you notice 
several small, concentric circles of vivid 
color floating on the clouds below your 
window. They represent another won-
drous (but far more common) sky phe-
nomenon called "the glory". And, since 
only red and green blue are visible in that 
strange sight, it can©t be classed as a full-
circle rainbow.   

 

MULTIPLE RAINBOWS 
Many people are amazed when they 

observe a second rainbow above the first, 
but traces of a "secondary" bow are al-
most always visible if the primary phe-
nomenon is clearly seen. This second 
arch is usually fainter and wider than is 
the main one, though, and has the order 
of its colors reversed . . . with red on the 
bottom and violet on the top. (Look for 
its red band about 51° from the antisolar 
point.)  

The secondary bow is caused by 
light which is reflected not once, but 
twice inside the raindrops . . . and it©s 
even possible to have more reflections 
and, therefore, more bows. The "higher-
order rainbows" are, however, many 

Continued, next page 
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Another interesting rainbow-related 
phenomenon, which is frequently—and 
sometimes spectacularly—visible, is 
"Alexander©s dark band". First recorded a 
few centuries after Christ (by Alexander 
of Aphrodisias), this is a darker-than-
normal patch of sky which occurs be-
tween the primary and secondary bow. 
(Even if the secondary is not visible, you 
should be able to see that the area just 
outside the top of the primary rainbow is 
darker than that under the arc.) This oc-
curs because both the primary and secon-
dary bows are refracting light away from 
this area, making it appear comparatively 
dark. (Whenever Alexander©s dark band 
is not clearly seen, it©s because the bright-
ness or darkness of the background 
clouds masks the effect.)  

 

VERY SPECIAL SIGHTS 
Seeing rainbows in strange settings 

can be a special thrill ... and not many 
such sightings could be more unusual 
than viewing a multicolored arc at night. 
(This phenomenon bears no close relation 
to the arcs or full circles which are fairly 
often seen around the moon and are 
known as lunar halos.) The moon is 
bright enough to create a night rainbow 
only when it©s full or nearly so, and even 
then the arcs will usually be too dim to 
show much color. But just imagine how 
mystical and delicately enchanting it 
would be to see one of these rare moon 
rainbows...with a few stars peeking 
through the clouds, or maybe even 
through the bow itself! Remember to 
look for night rainbows in the same posi-

times fainter than even the secondary 
types, and are rarely observed in nature. 
The third bow has supposedly been seen 
by a small number of people . . . the 
fourth—which, it©s been theorized, falls 
directly in front of the sun—by no 
one . . . and the fifth by (perhaps) only 
one person, the nineteenth century scien-
tist Mascart.  

The individual who first calculated 
where the third rainbow should appear 
was Edmund Halley, the great English 
astronomer, whose famous comet will be 
returning in a few years. This third arc, it 
turns out, is also seen between the viewer 
and the sun . . . but not as directly in front 
of that blazing orb as is the fourth bow.  

As many as 19 rainbows were visible 
in a special apparatus made by the nine-
teenth century scientist Felix Billet, who 
was able to make a beautiful diagram of 
where all those bows might appear in the 
sky. Each higherorder arc is wider than 
the one before it, and if we were able to 
see them in nature all at once, we©d find 
that virtually the whole sky would be 
filled with them! Billet called his circular 
diagram "a rose of rainbows".  

Although these higher-order phe-
nomena are extremely rare, there©s a com-
mon type of addition to the primary bow 
which consists of extra bands of color. 
These alternate pink and green stripes are 
found just under the violet (bottom) band 
of the primary and are called 
"supernumerary arcs". They should not 
be considered true rainbows or even parts 
of a bow, because they©re actually caused 
by the wave nature of light and are re-
lated to the small rings of red and green 
which are sometimes seen whole (but 
often in patches) when clouds float over 
and around the moon©s face. These super-
numerary arcs seldom extend along the 
entire length of the rainbow, but are more 
often seen under the highest point of the 
bow©s arch. However, as many as five 
have been seen with a primary rain-
bow . . . their number and spacing de-
pending upon the size of the rain droplets 
involved. When these are quite small, the 
first arc sometimes appears to be continu-
ous with the bottom of the primary, but it 
should still be quite distinguishable by its 
difference in color from the primary©s 
violet band. At other times, these super-
numerary arcs can appear as virtually col-
orless curves of light.  

tion in the sky relative to the moon as the 
daytime arcs are to the sun.  

If you©re anywhere near a calm body 
of water, you may have a chance to see 
yet another marvelous sight . . . a re-
flected rainbow. There are actually two 
major kinds of phenomena that can be 
classed as such. The less frequent type is 
caused by the sun©s bright image reflect-
ing off the water to produce a rainbow 
from moisture in the air. A primary "sun-
reflection" bow is always higher than the 
"regular" primary type . . . so that, if both 
occur at the same time, an observer can 
see the almost unbelievable pattern illus-
trated in Fig. 2 laid out upon the face of 
water and sky. (Of course, even more in-
tricate patterns may occur if secondary 
rainbows are visible!)  

Quite often, however, only parts of a 
sunreflection bow are seen. (When a single 

Continued on p. 10 

There will be a two-week summer course called Environmental Education: Pine-
lands (EDUC 5510) that will be offered by the Environmental Studies faculty of Richard 
Stockton College of New Jersey through the education program. It will be scheduled 
Monday through Fridays, July 18th through 29th from 8 AM to 12:30 PM.  

The course can be used for teachers enrolled in the Masters of Education degree pro-
gram or as a stand-alone course. It’s geared for teachers in the K-8 group. A forest ecologist, 
Dr. George Zimmermann; a wildlife ecologist, Susan Canale from New Jersey Fish and Wild-
life; an entomologist, Dr. Jamie Cromartie; and a hydrologist,  Dr. Claude Epstein will team 
teach. The course will focus on ways to teach environmental studies in a creative and engaging 
way. The instructors will tailor their material in ways that are useful to the teachers taking the 
course and their students. For additional information please contact George Zimmermann 
at zimmerg@stockton.edu or call 609-652-4308. 
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Watersheds, Aquatic Monitoring and 
Pond Study, and Birds of the Seashore. 

Also participate in specially tailored 
classroom sessions on: Marvelous Marine 
Animals, Teaching Opportunities with 
Sand and Sediment, NEW from Project 
Learning Tree: “ Sense of Place”  Module, 
Butterfly Gardening on School Grounds, 
Fishing Fundamentals, and Much More! 

All of the activities and field studies 
will be suitable for integration in school-
yard and classroom settings.  Visit our 
website at www.ocscd.org for more infor-
mation and a registration form. Ques-
tions?  Call Christine Raabe at 609-971-
7002 or email: info@ocscd.org �  

�  he Ocean County Soil Conservation 
District and the affiliate members of 
the Barnegat Bay Watershed Environ-

mental Educators Steering Committee 
proudly announce our 8th Annual Barnegat 
Bay Watershed Environmental Educators 
Roundtable to be held Thursday, April 21 
from 4 – 7:30 pm. This year at a new loca-
tion: Lighthouse Center for Natural Re-
source Education in Waretown, NJ. 

Plan to join us to explore this unique 
95-acre site and facility while you experi-
ence hands-on field investigations with 
experts on such topics as: Maritime For-
ests and Historical Settlement, Terrapin 
Research efforts, Hydrology and Coastal 
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Submit an article about your education 
center, classroom activities, useful web 
resources, contests, grant opportuni-

ties, or suggest readings.  
Email MS word documents to Lisa Cof-

fey at lisacoffey28@hotmail.com 
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�  he Pinelands Preservation Alliance 

(PPA) has announced that a teach-
ers’  guide to the film, The Pine Bar-

rens: Up Close and Natural, is now 
available to educators, schools and librar-
ies at no charge. The 52-page guide, dis-
tributed as an acrobat file  on CD-ROM, 
provides a strong introduction to the ecol-
ogy, human settlement history, and con-
servation of the New Jersey Pine Barrens. 
It incorporates beautiful still images from 
the film with detailed chapters expanding 
on the film’s themes. 

The Guide can be viewed on the 
computer, enabling the reader to jump 
from the film script to detailed back-
ground discussion on each topic, as well 
as to relevant web sites. The Guide can 
also be printed in whole or part at the 
readers’  option.  

The half-hour film, produced by PPA 
and created by Natural Art Films, ex-
plores the magnificent orchids, tenacious 
carnivorous plants, secretive snakes, and 
a host of other rare and endangered plants 
and animals that live in the Pine Barrens 
ecosystem. It is a celebration of a wilder-
ness in the most urbanized state in the 
nation. Through stunning aerial and 
close-up photography, the New Jersey 
Pine Barrens is shown as a rich and col-

orful region and a haven for biodiversity 
with a fascinating natural history.  

“The Pine Barrens: Up Close And 
Natural teacher©s guide is an outstanding 
resource for teachers who want to enrich 
their students by bringing an extraordi-
nary part of New Jersey into their class-
rooms," reports Dayna Mennen, a biol-
ogy teacher at New Egypt High School.  

Says Bunny Jaskot, a teacher at 
Scotch Plains-Fanwood High School and 
President of the Biology Teachers Asso-

ciation of New Jersey, “The Pine Bar-
rens: Up Close And Natural and the new 
teachers’  guide provide students with just 
the right balance of information to engen-
der pride and environmental concern for 
this unique eco-system.”   

The guide, written by Carleton 
Montgomery, PPA’s executive director,  
and Russell Juelg, PPA’s director for out-
reach and staff naturalist, was funded by 
a generous grant from the J.M. Huber 
Corporation, headquartered in Edison, 
New Jersey. J.M. Huber Corporation also 
helped fund The Pine Barrens: Up Close 
And Natural film and the creation of 
Pinelands lesson plans for high school 
teachers, which will be available in mid-
2005.  

Now in its 15th year, PPA is a non-
governmental, charitable organization 
devoted to preservation of the natural and 
cultural resources of the Pinelands Na-
tional Reserve through advocacy and 
education. PPA is headquartered at the 
historic Bishop Farmstead in Southamp-
ton, New Jersey.  

To obtain a copy of the Teachers’  
Guide or The Pine Barrens film, or to 
learn more about the Pinelands Preserva-
tion Alliance, please contact Diana Byrd 
by e-mail at diana@pinelandsalliance.
org, or call PPA at (609) 859-8860. �  
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       If you wish to participate in the ANJEE listserv, an email communication list, 
simply send a blank email to join-anjeegram@gselist.org. You’ll receive an auto-
mated confirmation email to which you must reply. That©s it!  To send an email to 
the group, address it to anjeegram@gselist.org and it will automatically get sent 
to the other subscribers.  
        Some things to know: if you wish to get no email, but instead read the messages 
on the website, you still need to subscribe in the above way. Then, go to the ANJEE-
gram website at http://www.gselist.org/cgi-bin/lyris.pl?enter=anjeegram and enter the 
list by typing in your email address.  
        You can make changes to your subscription at any time. (For example, if you are 
going on vacation, you can change to “no email” while you’re away to avoid buildup in 
your inbox. Or you can unsubscribe and re-subscribe.) It’s all automated. 
        There are a few other things to know about using the list, but they will be sent in 
a separate welcome message that subscribers receive when they join. 

flowers and crops,”  continued Flicker. 
“We simply cannot afford to ignore the 
state of the birds.”  

Audubon’s “State of the Birds”  sum-
marizes the status of nearly 700 birds 
species native to the continental United 
States, focusing on the condition of spe-
cies in each of five habitat types: grass-
lands, shrublands, forests, wetlands, and 
urban areas (the fastest growing habitat 
type in the U.S.). 

A digest of the report was published 
in the October issue of Audubon maga-
zine. Further analysis is available on the 
Audubon website, http://www.audubon.
org/bird/stateofthebirds . 

High-resolution bird images are 
available for media at www.audubon.org/
bird/stateofthebirds/birdpics.html. �  

Birds not only serve as reliable indica-
tors of environmental conditions, they also 
contribute greatly to the U.S. economy. 

Keeping birds – and their home habitats—in 
good condition is not only a good conserva-
tion policy, it is also good business. 

According to the U.S. Forest Service, 
69 million Americans—one-third 
of all adults in this coun-
try - call themselves bird-
watchers. The U.S. Fish 
& Wildlife Service notes 
that they contribute at least $32 
billion in retail sales, $85 billion 
in overall economic output, and 
$13 billion in state and federal 
taxes, creating 863,406 jobs. An 
analysis of expenditures is available 
on a state-by-state breakdown. 

“Birds also contribute to the 
bottom line in more subtle ways, 
providing free pest and weed con-
trol, distributing seeds, and pollinating 

�  he National Audubon Society has re-
leased the first national “The State of 
the Birds” report documenting the 

health and abundance of North America’s 
birds. Appearing in the October issue of 
Audubon Magazine, “The State of the 
Birds” paints a disturbing picture. Almost 
30 percent of North America’s bird species 
are in “significant decline.” The overall state 
of the birds shows: 

· 70 % of grassland species are in sta-
tistically significant declines 

· 36 % of shrubland bird species are 
declining significantly 

· 25 % of forest bird species are de-
clining significantly 

· 13 % of wetland bird species are de-
clining significantly 

· 23 % of bird species in urban areas 
are declining significantly 

 

According to the “State of the 
Birds,”  these declines are abnormal. Not 
part of the natural cyclical rise and fall in 
bird populations, “statistically significant 
declines”  are due to outside factors such 
as loss of native grasslands, overgrazing 
of grassland and shrubland, development 
of wetlands, bad forest management, in-
vasive species, pollution, and poor land 
use decisions. 

“Like the canary in the coal mine 
warning the miner of danger ahead, birds 
are an indicator of environmental and 
human health,”  said Audubon President 
John Flicker. “Birds signal that we are at 
risk next.”  Flicker went on to say, 
“People created these problems and peo-
ple can solve them if we act now.”  

Compiled by Audubon Scientist 
Greg Butcher, the “State of the Birds” 
analysis makes the case for private and 
public action, especially in strengthening, 
not weakening, existing environmental 
protections and more rigorously supervis-
ing their enforcement. Based on the re-
port’s findings, Audubon is advocating 
for improved grassland, forest, and wet-
land protection, stronger pollution con-
trols, partnerships with private landown-
ers, and backyard habitat programs for 
homeowners. 

� � � � ) 	 
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Nearly 30 percent of North America’s 
Birds are in significant decline, signal-
ing degraded environmental conditions.�
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�  s the amount of daylight increase, 
we look forward to the garden 
catalogues that make their way 

into our mailboxes. We envision where 
the plants will go. We decide which flow-
ers and vegetables will be started from 
seed and which will be transplanted. We 
anxiously await the time when the ground 
can be worked with a pitchfork or a tiller. 
How many of us give as much thought to 
the ground in which our gardens will 
grow?  

Soil is one of our most important natu-
ral resources. There are over 700,000 soil 
types around the world and nearly 21,000 
soil types in the United States. Soil directly 
and indirectly provides us with food, cloth-
ing, shelter, support, clean water, and pig-
ment. Soil supports and nourishes plants, 
which in turn, provide food and clothing. 
Carbon, nitrogen, phosphorus, and other 
nutrients are stored, transformed, and cycled 
through soil. 

Clothes are made of cotton, flax, 
hemp, rayon, silk, leather, wool, or syn-
thetics. Bricks, terra cotta tiles, concrete, 
metals, and lumber are made and ex-
tracted from or grown in soil. Soil pro-
vides support for buildings and archeo-
logical artifacts are protected in soil. Soil 
texture and porosity regulate water flow. 
Dissolved solutes- whether organic or 
inorganic, natural or synthesized- are 
buffered, filtered, immobilized, and de-
toxified by the minerals and microbes in 
soil. Soil colors pigments in bricks, pot-
tery, and artwork.  

 

What is Soil? 
Soil is a naturally occurring mixture 

of air, water, organic, and inorganic mat-
ter. Its average composition is 45% min-
eral, 25% water, 25% air, and 5% organic 

� � � ��� 	 ��#� �6	 �� � � � � � �� � :�
By Carmen Pirotte, ANJEE vice president and Gill St. Bernard’s School 

Receive training and grant opportuni-
ties, job announcements, and other EE 
resources in ANJEE’s electronic news-
letter. Distributed the 1st & 15th of each 
month. Members, send your email ad-
dress to WEarthwise@aol.com 

matter. Usually, its organic volume in-
creases with moisture content. Water and 
air occupy the spaces between the min-
eral particles. 

Soil is formed over millions of years 
when rock is eroded by various physical 
and chemical processes. Mechanical 
weathering (lightning strikes, glacial 
grinding, and the freeze-thaw cycle) and 
biological activities (plant root growth 
and burrowing animals) break down the 
parent material. Chemical weathering 
(carbonation, hydration, and oxidation) 
wears away the rock. Organisms living, 
eating, and dying in the soil improve its 
quality by adding organic matter. 

The inorganic matter in soil consists 
of gravel, sand, silt, and clay. These parti-
cles vary in size and are what gives soil 
its texture. Soil texture in measured in 
millimeters. A soil’s texture affects the 
amount of water it can absorb and hold.  

Soil color is dependent upon the par-
ent material and the amount of organic 
material. Dark gray or black soil may be 
high in magnesium or manganese or it 
may have a high organic content. A red-
dish-brown color results from iron oxides 
being present in the soil. This indicates 
good drainage and aeration. Gray or mot-
tled colors indicate wetland or poorly 
drained soil. Yellow soil is less aerated 
than red but more aerated than gray soil. 
Whitish or off-white soil is common in 
desert areas. Soil color affects the amount 
of sunlight absorbed, which in turn, af-
fects the soil’s temperature.   

  
Microscopic Wonders Below 

Bacteria are one-celled organisms 1 
� m wide (4/100,000 of an inch) and just 
slightly longer. One teaspoon of produc-
tive soil contains between 100 million 
and one billion bacteria. There are four 
groups of bacteria: decomposer, mutual-
ists, pathogens, and lithotrophs. Decom-
posers consume simple carbon com-

pounds. This converts the energy in 
the soil’ s matter into a form that can 
be used by other organisms. A 
number of decomposers can break 
down pesticides and pollutants in 
soil. Nitrogen-fixing bacteria are 

the 
most well known of 

the mutualists. Three 
species of pathogens group cause 
plant gall formation. Lithotrophs or 
chemoautotrophs, obtain energy from 
elements other than carbon. Some of 
these species are important for the nitro-
gen cycle and breaking down pollutants.  

Plant communities are dependent 
upon the bacteria communities living in 
the soil. Various bacterial species thrive 
on different food sources. As a particular 
plant community becomes established, 
the varying organic matter alters the food 
available to bacteria. The bacterial com-
munity changes with its food supply, 
which in turn, changes the soil structure 
and the environment for plants. 

 

Three Cheers for  Soil!  
Most of us overlook the natural 

beauty of soil because we see it everyday. 
Its importance is undervalued and ig-
nored. While enjoying the preparation of 
garden and anticipating its bounty, think 
about the medium in which it was pro-
duced. As you walk about, think about 
the support underfoot. Soil is definitely 
an undervalued natural resource that is 
worth getting to know. �  



Alliance for New Jersey 
Environmental Education 

proudly announces  
 
 

The 21st Annual New Jersey 
Environmental Education 

Conference 

� 
 � 
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�

at Rider University,  
Lawrenceville, NJ 
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Wetland Education 
Ducks Unlimited site provides a variety of 
resources on wetland education. Three new 
units developed for grade levels 4-6, 7-8, 
and 9-12, in wetland ecosystems series con-
sists of an educator©s guide and accompany-
ing student journal, experiments, and activi-
ties. http://www.greenwing.org/dueducator/
lesson_plans.html  
 

Aquarium Web Site Video Library 
Monterey Bay Aquarium Web Site Video 
Library includes over 30 videos about 
animals, exhibits and conservation re-
search programs at the aquarium. Re-
quires QuickTime or Windows Media 
Player. Site also offers activities, materi-
als for the classroom materials, and ma-
rine science career information http://
www.mbayaq.org/efc/video_l ibrary/
video_library.aspx  
 

National Geographic Cranecam 
National Geographic Education Foundation 
project offering live CraneCam on Ne-
braska©s Platte River. As part of this project, 
the website is offering six new weekly edu-
cational video lessons. http://magma.
nationalgeographic.com/ngm/cranecam/  
 

PBS The Shape of L ife 
Public Broadcasting System (PBS) hosts 
the Shape of Life website, a project of 
Sea Studios Foundation, features activi-
ties, explorations, and experiments for K-
12 formal and informal educators, stu-
dents, and families. Includes accompany-
ing downloadable activity guide. http://
www.pbs.org/kcet/shapeoflife/resources/
index.html  
 

Seminars For Teachers—Online 
June 27 - August 6, 2005 ~ Online Early 
Bird Registration: May 6, 2005 From the 
American Museum of Natural History, 
Seminars on Science offer graduate-level 
Earth and physical science professional 
development for K-12 Teachers. Earn up 
to 4 graduate credits for each course. 
Email seminfo@amnh.org or call  
(800) 649-6715 http://learn.amnh.org/  

Little Green School House Report 
Report from the Green Schools Initiative, 
The Little Green Schoolhouse: Thinking 
Big About Ecological Sustainability, 
Children©s Environmental Health and K-
12 Education in the USA establishes a 
framework that brings together a variety 
of school-related environmental health 
and sustainability issues under one con-
ceptual and strategic roof. Report pre-
sents a vision of green and healthy 
schools and offers policy recommenda-
tions. http://www.greenschools.net/
report/index.html  
 

Music &   
Envi r onmental 
Studies 
“Music and Environ-
mental Studies” in The Journal of Environ-
mental Education 36(1): 45-52. This paper 
by Kate Turner and Bill Freedman is a pub-
lication of the Canadian Environmental Lit-
eracy Network (CELP). It analyses histori-
cal and contemporary connections between 
music and nature, and examines how music 
can be harnessed to teach about the natural 
world and inspire conservation values. A 
corresponding teaching module, including 
an interactive PowerPoint presentation, can 
be accessed by educators on the website. 
Requires Registration. From http://www.
celp.ca go to: Educators/Presentation Mod-
ules/Music and Nature http://celp.ucis.dal.
ca/Educators/login.php  
 

Survey Results on Public Atti-
tudes on Natural Resources 
Responsive Management specializes in 
opinion and attitude research on natural 
resource and outdoor recreation issues. 
The 2004 e-reports are on how the public 
values natural resources; what the partici-
pation and attitudes are toward specific 
issues such as the management of wild-
life, endangered species issues; and many 
more. To view reports visit the website 
and click on Natural Resources and Out-
door Recreation Research link. http://
www.responsivemanagement.com/  

NJ DEP EARTH DAY RESOURCE 
Professional development opportunities, 
family activities, service projects, and more 
can be found at http://www.state.nj.us/dep/
seeds/earthday/eday.htm 
 

EE-LINK EARTH DAY RESOURCES 
Are you looking for ways to celebrate 
Earth Day with your students? Check out 
the EE-Link Earth Day Activities page 
with over 40 links to help you plan activi-
ties for the day, week, or celebrate all 
month!  
http://eelink.net/eeactivities-earthday.html  
 

NSTA EARTH DAY RESOURCES 
National Science Teacher Association 
(NSTA) lists a number of Earth Day teach-
ing materials and activities for students of all 
ages. http://science.nsta.org/nstaexpress/
nstaexpress_2005_02_28_esteme.htm 18  
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son—in effect—his or her own rainbow. 
Even the ones seen by each of your two 
eyes won©t be quite the same. (Sometimes 
when swimming or looking at a lawn 
sprinkler, it©s possible to get close enough 
to a light-dispersing spray to actually see 
twin rainbows . . . one for each eye!) 

 

NEAR AND FAR 
As you can imagine, given the rain-

bow©s elusive nature, it©s difficult to say 
exactly where one is! Many folks assume 
that the phenomenon takes place in the 
rain that©s producing it. In fact, though 
the processes that make a bow possible 
do occur in the downpour, the 
amazing display result-
ing from raindrops 
and sunlight is 
visible only at 
the apexes of 
cones al ong 
which the rain-
bow©s light trav-
els from the drop-
lets to the viewer. 
Each storm with an 
abrupt clearing behind 
it is trailing several cones at 
whose tips different rainbows can be 
viewed.  

This strange situation doesn©t prevent 
us from ascertaining approximately how far 
away a certain rainbow is . . . if we under-
stand that we©re actually determining the 
distance to the moisture that©s causing it. In 
such a case, we know (for example) that the 
pretty arches can occur just a few feet from 
us . . . in fountains, waterfalls, lawn sprin-
klers, or dewy spiderwebs.  

But if these are the closest rainbows, 
at how great a distance can the arcs be 
seen? Well, generally speaking, the aver-
age distance of the rain causing a bow is 
about 1/2 to 1-1/2 miles from the viewer, 
but a friend of mine observed—in the 
clear air and flat landscape of the Mid-
west—a section of a rainbow in a storm 
that was a full 80 miles away (and he 
doesn©t claim that it would be any sort of 
record)! Furthermore, though most rain-
bows have rather ephemeral existences, 
one was seen in Dover, England (on May 
7, 1953) that lasted over an hour!  

Finally, the rainbows that can occur 

piece appears above the primary, this is 
called a "rainbow pillar".) Such effects can 
be caused by the location of the body or 
bodies of water involved. These lakes, 
ponds, etc. may be several miles from the 
observer and hidden from his or her view. It 
follows, then, that if pieces of a sun-
reflection bow are missing, it might actually 
be possible to determine, from the bow, 
where the ponds or lakes that create the 
mini-arcs are located. Thus, little bodies of 
water can conspire to paint sections of a 
rainbow in the sky, which—in turn—reveal 
information about the local geography!  

Though bows caused by a reflected 
sun are rather rare, the other kind of re-
flection rainbow shown in Fig. 2 isn©t. It©s 
simply the reflected image, on the water, 
of a rainbow in the sky. But, strange as it 
may seem, the reflected rainbow that you 
see in the water is not the mirror image of 
the bow that©s visible in the sky . . . it©s 
the reflection of another one that you 
don©t see!  

Before I make this phenomenon sound 
even more astonishing (and perhaps confus-
ing), let me try to explain it. The reflection 
shows us what we would see if we were 
looking at the rainbow in the sky from that 
point out in the water. (Actually, this is only 
approximately true, but it©s sufficiently cor-
rect for our purposes.) That©s because a rain-
bow is not an object in space. Instead, it©s 
simply a function of light that©s coming to us 
from a certain angle. Therefore, if we were 
observing the light from that point on the 
water, the rainbow we©d see in the sky 
would be a different one from that seen in 
the sky by a person back on the shore. So if 
you ever spot such a reflected rainbow, you 

might want to note the often dramatic differ-
ences between it and the one up above. (It©s 
even possible for a sky rainbow to disap-
pear, while what seems to be its reflection 
on the water remains visible!)  

As a matter of fact, the bows seen by 
two people standing side by side will also 
be slightly different, giving each per-

in dew or fog are fascinatingly different 
from those that appear in the sky. When 
the sun is low behind you, the dew bows 
on the ground typically form a wide-open 
curve . . . their ends stretch off into the 
distance, and you can see all of the vari-
ous rainbow colors.  

This is not the case with the fogbow, 
since the minute diameter of fog droplets 
causes the refracted colored rays to over-
lap, forming what©s sometimes quite ac-
curately called "the white rain-
bow" (though orange and blue can appear 
around its edges). Fogbows—appearing 
as phantom circles and misty arches—can 

be seen surprisingly often, on 
foggy nights, against dark 

backgrounds that are 
opposite streetlights.  
It seems almost eve-
ryone has a memory 
of a favorite rainbow 
that was seen in a par-
ticularly beautiful set-
ting (or during a spe-

cial moment). One of 
my most memorable oc-

curred when—in upstate New 
York—I saw the many-hued bands in 
front of a forested hill about a mile away. 
It was in October, and the trees on the hill 
were near the height of their autumn col-
ors, so I was able to see the flame of or-
ange and red foliage through that won-
derfully transparent thickness of red, yel-
low, blue, green, and violet light!  

Such spectacular displays have made 
the rainbow a rich subject for legend. It 
was said to be the bridge of the gods in 
Norse mythology . . . and was called the 
pathway of Iris—goddess of the rainbow 
and messenger of the gods—by the an-
cient Greeks. (Her name has come to de-
scribe the colored part of the eye and a 
genus of perennial plants, as well as be-
ing the root of the adjective "iridescent", 
meaning "rainbow colored".) In the Bi-
ble, the rainbow represents a pledge of 
peace after the flood of wrath . . . and, to 
this day, the colorful phenomenon can fill 
observers with deep peace and perhaps 
precisely because it has no "practical" 
function—stir a sense of the mystery and 
wonder beyond our common day-to-day 
world. �  
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Mail check for $25 dollars, payable to ANJEE, to ANJEE Membership, P.O. Box 693, Bernardsville, NJ 07924 
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cut here 

Name: __________________________________________ Position: _____________________________  

Employer : _____________________________________________________________________________  

Address:  ����  work  or  ����  home ____________________________________________________________  

City: ___________________________State ______Zip _____________County ____________________  

Day Phone: __________________________________ Evening Phone: ________________________________________ 

Email (to receive ANJEEonline): ___________________________________________________________  

I  would like information regarding… 
� � �  Joining a committee                           �  ANJEE Online                      �  ANJEEgram 
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The Alliance for New Jersey Environmental Education (ANJEE) is a non-profit organization supported by 
memberships, donations, and program fees.  Becoming a member  puts your  money to work immedi-
ately on promoting and improving environmental education.  Contact information is not shared.   
Questions? contact membership chairperson, Dave Orleans at 856-768-1598 or earthsinger@comcast.net 
PLEASE PRINT CLEARLY. 
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�  lease consider joining an ANJEE committee in order to advance EE in NJ. You’ll also 
make great connections, and build your skills.  Contact the committee chair to learn how 
you can help. Information about each committee’s responsibilities is available at www.

ANJEE.net. Follow the members link to the handbook. If have questions or you are interested in 
a committee, which needs a chair, contact Rebecca Lesko at ANJEE_president@yahoo.com.  

Awards: Sandy Sandmeyer-Bryan 
phone: (609) 628-4429 
email: sandy23@comcast.net 
 
Curr iculum and Training: Jerry Schier loh 
phone: (973) 293-3145 
email: jtsgreen@warwick.net 
 

EE Resource Directory: Pat Skelly 
phone: (609) 586-6992 
email: ecolivingexec@yahoo.com 
 

Finance: Elizabeth Faircloth 
phone: (732) 833-9816 
email: elizabfair@aol.com 
 

Membership: Dave Or leans 
phone: (856) 768-1598 
email: earthsinger@comcast.net 
 
Planning: Diane Hewlett Lowr ie 
phone: (732) 462-5868 
email: dhlowrie@optonline.net 
 

Programs, South: Dave Or leans 
phone: (856) 768-1598 
email: earthsinger@comcast.net 
 
Web Site: Janice Reese-Berardo 
phone: (732) 441-0248 
email: jabber1@verizon.net 
 
Committees in need of a chairperson: 

Conference 
Programs, Northern Region 
Programs, Central Region 
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include, but are not limited to: 
· Networking, connect with like-

minded people. 
· The Annual New Jersey Environ-

mental Education Conference 
held each January. 

· ANJEEonline, a semi-monthly 
online newsletter  

· ANJEEgram, a listserv of people in-
terested in environmental education. 

· The Daily Planet, a quarterly print 
newsletter. 

· Suppor ting the improvement and 
promotion of EE in NJ. 
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Apr il 13 ..........Project Learning Tree Workshop .................9 am-3 pm ........... Somerset County 4-H, Br idgewater;  
K-12 workshop; $20 includes lunch. Call Rachel Bijaczyk at (908) 526-6644 to register. 
  

Apr il 19  .........Project Wild .....................................................9 am-3 pm ........... Buttinger  Nature Center  in Pennington 
Educators of K-12th; $15; Contact Shelly Hawk 609-737-7592 or email shawk@thewatershed.org to register. 
 

Apr il 20 ..........A Sense of Place, Coastal New Jersey ............9 am-2:30 pm ...... NJAS Sandy Hook Bird Obs. 
Upper middle to high school educators. $35; Contact Tara Miller at 609-897-9400 or visit www.njaudubon.org to register. 
 

Apr il 20  .........Project Learning Tree Workshop .................9am - 3pm ........... Atlantic Co. Util. Authority, Egg Harbor Twp 
Educators: 3rd-12th; FREE; Call Michele Bellinger at (609) 272-6937 or  mbellinger@acua.com  to registration.  
 

Apr il 20  .........A Sense of Place, Ridge and Valley ...............9 am-2:30 pm ...... K ittatiny Valley State Park 
Educators of upper middle to high school; $35. Contact Tara Miller at 609-897-9400 or visit www.njaudubon.org to register. 
 

Ear th Week ....Dive In To Ear th Day is an international Earth Day celebration of coral reef and marine conservation activities 
that take place during the week of April 22 and are focused on a common theme: to remind the public that more than 70% of our 
planet is covered by water and our marine resources need to be protected. http://www.coralreefalliance.org/divein/  
 

Apr il 27 ..........Project Wild .....................................................9 am-3 pm ........... Great Swamp Outdoor  Ed. Center , Chatham 
Educators of K-12th;  FREE;Contact Rob Jennings at 973-635-6629 or gsoec.mcpc@verizon.net  
 

Apr il 28  .........Aquatic Wild ...................................................9 am-3 pm ........... Buttinger  Nature Center  in Pennington 
Educators of K-12th; $15; Contact Shelly Hawk 609-737-7592 or email shawk@thewatershed.org to register. 
 

Apr il 29 .... Reptiles and Amphibians of NJ ....9 am-3 pm ....The L ighthouse Ctr . for  Natural Resource Educ., Waretown 
Educators 5th-9th. $40. Contact Maria DuBois at (609) 984-0621 or maria.dubois@dep.state.nj.us. 

ANJEE winner of the EPA Environmental Quality Award! 


