
 

Rain Garden construction in Monmouth County has accelerated consid-
erably since the early planning days in 2003 with our local Watershed 
Partnership ɀ NJDEP Watershed Management Area 12.  Most of the 
county committee 
members were both 
puzzled and pleased 
by our Rain Garden 
proposal to take a new 
tact in stormwater 
management and envi-
ronmental outreach. 
In targeting both agri-
cultural zones and the 
coastline, our prelimi-
nary studies clearly 
showed that the great-
est threat to our 
drinking water sup-
plies and shore tour-
ism industry came 
from people pollution 
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Fig. 1. The Monmouth County Rutgers Extension rain garden 
won a national USDA People's Garden award as part of our 
outreach program with the Master Gardeners. Signage in-
cludes info from RU Water Resources and Plant identifica-
tion by number. 

{ǳƴƴȅ 5ŀȅǎ ŎƻƴǘƛƴǳŜŘ ƻƴ ǇŀƎŜ н Ҧ 

For the latest news and eventsɀ visit the Green 
knight Blog http://greenknightnewsletter.tumblr.com/  
or subscribe to RSS  http://salem.njaes.rutgers.edu/

http://greenknightnewsletter.tumblr.com/
http://salem.njaes.rutgers.edu/greenknight/events.html
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in the concentrated coastal suburbs with high impervious surface rather than the rural regions.  Our 
Rain Garden Fact Sheet (Sciarappa,  Obropta  & Quinn, 2006, http://njaes.rutgers.edu/pubs/
publication.asp?pid=FS513)    and an amazing Rain Garden demonstration project at our county office 
(Fig. 1) kicked the program into a higher gear.  Several thousand Rutgers Extension fact sheets were 
ÄÉÓÔÒÉÂÕÔÅÄȟ ÆÏÌÌÏ×ÅÄ ÂÙ 4ÈÅ #ÏÕÎÔÙ 0ÌÁÎÎÉÎÇ "ÏÁÒÄ ÖÅÒÓÉÏÎ ÅÎÔÉÔÌÅÄ Ȱ%ÃÏ-tips ɀ Building A Rain Gar-
ÄÅÎȱ ×ÈÉÃÈ ÌÅÁÄ ÔÏ ÄÉÓÔÒÉÂÕÔÉÏÎ ÏÆ ÓÅÖÅÒÁÌ ÔÈÏÕÓÁÎÄ ÁÄÄÉÔÉÏÎÁÌ ÃÏÐÉÅÓȢ  )Î-kind advice and assistance 
from the County Planning Board, Freeholders and work crews, Master Gardener volunteers and com-
mercial landscapers set the stage as a working model for RCE to coordinate the fledgling rain garden 
program. Local newspaper articles and interviews followed our progress and partners ɀ especially the 
Coast Star and the Asbury Park Press/Gannet News which strongly pressed forward with numerous 

Fig. 2.  Locations, by municipality, of rain gardens installations coordinated  and completed by Rutgers Cooperative Extension, 
Monmouth County office, as of August 2012.   
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Sunny Days... continued 
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7ÈÁÔ ÃÁÎ ÙÏÕ ÄÏ ÔÏ ÈÅÌÐ ÔÈÅ ÅÎÖÉÒÏÎÍÅÎÔȩ  )ÔȭÓ Á ÑÕÅÓȤ
tion that American middle school students have pon-
dered since they entered the educational system in an 
era replete with concerns about global warming.  Ask 
ÔÈÏÓÅ ÓÁÍÅ ÓÔÕÄÅÎÔÓ ÁÂÏÕÔ ÃÁÒÂÏÎȭÓ ÐÁÔÈ ÁÓ ÉÔ ÍÏÖÅÓ 
from the atmosphere to the ocean, though, and you 
will likely be answered with confused fidgeting.  Ten 
years later, their knowledge base will have scarcely 
grown, indicates an article published in BioScience 
this January.  Researchers found that college biology 
students could not explain processes that transform 
carbon, and were resultantly unable to understand the 
carbon cycle.  When talk of carbon emissions domi-
nates environmental debate, it is hardly comforting to 
know that even those with a science degree may be 
fundamentally misinformed. 

With that in mind, policymakers may need to add 
some new names to their next climate change summit: 

the participants of Morris County 4-(ȭÓ ÆÉÒÓÔ 3ÃÉÅÎÃÅ 
Adventures program. This May and June, thirteen stu-
dents in grades 4-6 became junior climate scientists 
through a series of interactive lessons and challenges.  
The program consisted of three sessions, each lasting 
two and a half hours, and was open to 4-H members 
and non-members.  By actively engaging students, Sci-
ence Adventures aimed to impart an understanding of 
climate change from a molecular level, introduce par-
ticipants to career options in the sciences, and inspire 
them to mitigate their personal impact on climate 
change.  These goals support 4-(ȭÓ ÐÒÏÍÏÔÉÏÎ ÏÆ 3ÃÉȤ
ence, Technology, Engineering, and Math (STEM) 
fields.  

Science Adventures began, like any good study, with defini-
tions.  Participants learned the difference between climate 
and weather, then studied National Oceanic and Atmospheric 
Administration (NOAA) forecasts and a USDA plant hardiness 
map to find examples of each term.  The junior scientists then 
pulled their heads out of the clouds and zoomed in on carbon.  

Climate Science Learning Gets Hands-on with iPads 

Kathleen Onorevole, Program Associate, Morris County 4-H Program 
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The Carbon Cycle.  Poster was utilized to help middle 
school students understand the Carbon Cycle.   Developed 
for the Northeast Science Center Collaborative Clean Air 
Cool Planet Climate Change Back pack Presenters Guide.   

Poster to help explain Greenhouse gas effect to Middle 
School students. Poster sources Okanaguan University 
College, Canada, University of Oxford,; US EPA, Cam-
bridge University Press, 1996.  Developed for the North-
east Science Center Collaborative Clean Air Cool Planet 
Climate Change Back pack Presenters Guide 



 

Faced with a variety of items and the knowledge that all living 
things contain carbon, participants attempted to determine 
which objects were carbon-free, with some surprising results.  
Twigs and cotton rags were quickly eliminated, but who knew 
that plastic cups, clearly never alive themselves, contained 
hydrocarbons? 

After learning about various carbon compounds, the 
ÊÕÎÉÏÒ ÓÃÉÅÎÔÉÓÔÓ ÅØÐÌÏÒÅÄ ÃÁÒÂÏÎȭÓ ÔÒÁÎÓÆÅÒ ÔÈÒÏÕÇÈ ÁÎ ÅÃÏȤ
system via the carbon cycle.  Students broke into four groups 
modeling the ocean, atmosphere, soil, and plants, and passed 
pieces of paper, representing carbon units, to an appropriate 
part of the biosphere.  When carbon diffused from the ocean 
to the atmosphere, for example, the ocean group handed a 
carbon unit to the atmosphere, who in turn passed it to plants 
during photosynthesis.  The system remained in equilibrium 
until the introduction of the dastardly fossil fuels, who, in the 
words of one child, acted as thieves who repeatedly stole carbon from the soil.  By the end of the fossil fuels 
round, the atmosphere was happily counting its eight pieces of paper, while soil jealously guarded its single 
sheet. 

Science Adventures incorporated iPad technology to further engage students.  Using a carbon footprint 
app, junior scientists compared the carbon emissions of famous climatologists living before the Industrial Revo-
lution, such as James Hutton, to those working today, like Bill McKibben.  They were shocked to realize that mod-
ern transportation resulted in a nearly 100x larger footprint, and were similarly taken aback when they used the 
app to calculate their own footprints.  Based on the relative contributions of emission sources like car trips and 
food choices, the students proposed everyday ways to reduce their impact on climate change.  They were also 
encouraged to better the environment through careers in science, which were demonstrated by short videos pro-
filing international scientists at work. 

At the final session, it was obvious that the junior scientists were excited about science and their more 

ÓÏÐÈÉÓÔÉÃÁÔÅÄ ËÎÏ×ÌÅÄÇÅ ÏÆ ÃÌÉÍÁÔÅ ÃÈÁÎÇÅȢ  Ȱ)ȭÄ ÓÁÙ ÔÈÁÔ ÉÔȭÓ ÁÎ Á×ÅÓÏÍÅ ×ÁÙ ÔÏ ÌÅÁÒÎȟȱ ÐÒÏÃÌÁÉÍÅÄ ÏÎÅ ÐÁÒÔÉÃÉȤ
ÐÁÎÔȟ ×ÈÉÌÅ ÁÎÏÔÈÅÒ ÒÅÐÌÉÅÄ ÔÈÁÔȟ ÁÆÔÅÒ ÈÉÓ ÅØÐÅÒÉÅÎÃÅȟ Ȱ) ×ÏÕÌÄ ÔÅÌÌ ɍÁ ÆÒÉÅÎÄɎ ÁÂÏÕÔ ÓÃÉÅÎÃÅȟ ÁÎÄ ÈÏ× ÍÕÃÈ ÆÕÎ ÉÔ 
ÃÁÎ ÂÅȟ ÁÎÄ ȣ ÈÏ× ÍÕÃÈ ÆÕÎ ÉÔ ×ÁÓ ÔÏ ÌÅÁÒÎ ÁÌÌ ÔÈÅÓÅ Á×ÅÓÏÍÅ ÆÁÃÔÓȢȱ  !ÎÏÔÈÅÒ ÓÔÕÄÅÎÔ ÎÅÁÔÌÙ ÓÕÍÍÁÒÉÚÅÄ ÔÈÅ 
ÉÎÔÅÒÓÅÃÔÉÏÎ ÏÆ ÇÌÏÂÁÌ ×ÁÒÍÉÎÇȭÓ ÓÃÉÅÎÔÉÆÉÃ ÁÎÄ ÓÏÃÉÁÌ ÁÓÐÅÃÔÓȢ  Ȱ#ÌÉÍÁÔÅ ÉÓ ÂÅÉÎÇ ÁÆÆÅÃÔÅÄ ÂÅÃÁÕÓÅ ÏÆ ÇÌÏÂÁÌ ×ÁÒÍȤ
ÉÎÇȟ ÁÎÄ ÇÌÏÂÁÌ ×ÁÒÍÉÎÇȟ ÔÈÅ ÒÅÁÓÏÎ ÉÔȭÓ ÔÈÅÒÅ ÉÓ ÂÅÃÁÕÓÅ ÏÆ ÕÓȟ ÁÎÄ ×Å ÓÈÏÕÌÄ ÓÔÁÒÔ ×ÏÒÒÙÉÎÇ ÁÂÏÕÔ ÔÈÅ ÅÁÒÔÈ ÍÏÒÅ 
ÔÈÁÎ ÔÈÉÎÇÓ ÔÈÁÔ ×Å ÄÏÎȭÔ ÒÅÁÌÌÙ ÎÅÅÄȢȱ  7ÉÓÅ ×ÏÒÄÓ ÆÏÒ Á ÐÌÁÎÅÔ ÖÅÒÙ ÍÕÃÈ ÉÎ ÎÅÅÄ ÏÆ ÓÕÃÈ ÁÎ ÏÕÔÌÏÏËȢ 

4-H Science Adventures was developed by Rachel Lyons, the Morris County 4-H Agent, and coordinated 
by 4-H staff members Kathleen Onorevole, Kelly Allison, and Christen Harm.  Nearly five million boys and girls 
are in 4-H nationwide. Locally, 4-H serves over 1,000 youth in Morris County. Children from all backgrounds and 
interests are involved in 4-H. Projects and activities are as diverse as community service and leadership, animals, 
outdoor education, science, and foods. 4-H youth are assisted by more than 500 adults serving as volunteers in 
Morris County. 

The 4-H Youth Development Program is part of Rutgers Cooperative Extension of Morris County, an educational outreach pro-
gram of Rutgers University in partnership with federal and county governments and private sector support. Cooperative Extension pro-
grams are offered without regard to race, color, national origin, sex, age, disability or handicap. 

A generic picture of an iPad.  Picture from chibiayu via 
Flickr: July 2012.   
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Climate Science learning gets hands-on with iPads... continued 



 

              

Yuck τ Is That Rock Snot on Your Waders?  

Pat Rector, Environmental and Resource Management Agent, Morris and Somerset Counties 

Page 5 

What is Didymosphenia geminata (commonly Di-
ÄÙÍÏȟ ÓÏÍÅÔÉÍÅÓ ȰÒÏÃË ÓÎÏÔȱɊȩ !ÎÄ ÍÏÒÅ ÉÍÐÏÒȤ
tantly, why should you care what it is?  It is yet an-
other aquatic invasive species and it does cause 
nuisance algae blooms, but with several differ-
ÅÎÃÅÓ ÆÒÏÍ ÔÈÅ ȰÔÙÐÉÃÁÌȱ ÁÌÇÁÅ ÂÌÏÏÍȢ  4ÈÅ ÁÌÇÁÅ 
ȰÂÌÏÏÍÉÎÇȱ ÉÓ Á ÄÉÁÔÏÍȢ  $ÉÁÔÏÍÓ ÁÒÅ ÍÉÃÒÏÓÃÏÐÉÃ 
golden-brown algae (Bacillariophyta ) that form a 
highly ornate siliceous (made of silica) cell wall 
rather than green or blue-green algae.  Diatoms 
are not usually associated with nuisance blooms in 
freshwater lakes and streams.  Didymo is native to 
cool northern water regions of Europe and Asia.  
The other atypical aspect is that large nuisance 
blooms of Didymo with mat formation seem to oc-
cur under low nutrient conditions in the stream.  
We tend to associate excess algal growth with ex-
cess nutrient concentrations, especially phospho-
rus.  Despite its atypical characteristics a Didymos-
phenia gemianta bloom will impact the ecosystem 
by interfering with the benthic macroinvertebrate 
(bottom dwelling insects) community in a stream, 
and thereby impact the fish community. 
 
Didymo forms a stalk of polysaccharides (carbohydrates) to attach to the substrate and some re-
searchers suggest this may provide partial answers to mat formation under low nutrient concentra-
tions.  One theory being investigated is that stalk formation, since it is carbohydrate based, can occur 
even when phosphorus is limiting to cell division.  The stalks may bring the diatom higher in the wa-
ter column where nutrients may be more readily available.  There is also discussion of a chemical re-
action when iron is available in the water that allows for the binding of phosphorus on the stalk, 
thereby providing an even greater competitive advantage.  Under high phosphorus conditions Di-
ÄÙÍÏ ÓÔÁÌËÓ ÄÏ ÎÏÔ ÇÒÏ× ÁÓ ÌÏÎÇȟ ÔÈÅÒÅÆÏÒÅ ÔÈÅ ȰÍÁÔȱ ÄÏÅÓ ÎÏÔ ÒÅÁÃÈ ÎÕÉÓÁÎÃÅ ÖÁÌÕÅÓ ÁÎÄ ÃÏÍÐÅÔÉÔÉÏÎ 
from other benthic algae may also help to keep Didymo within acceptable bounds. 
 
/ÎÅ ÏÆ ÔÈÅ ×ÁÙÓ $ÉÄÙÍÏȭÓ ÒÁÎÇÅ ÉÓ ÉÎÃÒÅÁÓÅÄ ÉÓ ÔÒÁÎÓÐÏÒÔ ÂÙ ÐÅÏÐÌÅ ÁÓ ÔÈÅÙ ÍÏÖÅ ÂÅÔ×ÅÅÎ ×ÁÔÅÒÂÏÄȤ
ies.  Didymo can survive outside of a stream in cool, damp and dark conditions for at least 40 days.   
 

A Scanning electron microscope image of Didymosphenia gemi-
nata, a diatom that has become a nuisance species in various 
areas of the globe.  D. geminata has been found in the Dela-
ware River by Dr. Erik Sildorf, Delaware River Basin Commis-
sion.  ( Public domain photo by Sarah Spaulding, USGS 2010. 
Location USA.  http://gallery.usgs.gov/
photos/06_08_2010_vaq1Thf6SN_06_08_2010_0) 
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Transport can occur on fishing and boating equipment such as: 
�x��Neoprene waders 
�x��Wetsuits 
�x��Felt-soled wading boots 
�x��Fishing tackle 
�x��Compartments on boats or other aquatic equipment 

 
 
Ways to decontaminate equipment (links courtesy of Delaware 
River Basin Commission): 
 
�x�� Disinfection Techniques for Fishing and Boating Equipment 

- http://www.dec.ny.gov/animals/50267.html  New York 
State Department of Environmental Conservation 

�x�� Attention Boaters and Anglers: Don't Spread Invasive Spe-
cies - http://www.dec.ny.gov/animals/48221.html  New 
York State Department of Environmental Conservation 

�x�� Didymo: A Nuisance and Invasive Freshwater Alga. U.S. Envi-
ronmental Protection Agency. http://www.dnr.state.md.us/
invasives/Didymo_EPA_Fact_Sheet.pdf 

�x�� Didymo Decontamination Recommendations. National Park 
Service. http://www.nj.gov/drbc/library/documents/
didymo-decon_npsdewa.pdf 

 

Didymosphenia geminata has been found in nuisance densities 
in the Delaware River (Erik Sildorff pers. communication).  For 
more information on D. geminata, its occurrence in the Dela-
ware River, to view a video and for links to more information 
please visit the Delaware River Basin Commission website at 
http://www.state.nj.us/drbc/home/spotlight/
approved/20120531_didymo.html  
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Colonies attached to plant stems form long, 
rope-like strands. (Image: U.S. EPA). 


































