GreatBay

MATTERS
Spring/Summer 2013

Promoting research, education
and stewardship throughout
the Great Bay Estuary

Volume 21 Number 2

Manager’s
Corner

GREAT BAY
NATIONAL
ESTUARINE

What’s it Worth?

H

ow much is a salt
marsh worth to
you? We know that
salt marshes provide
critical habitat for
important commercial
and recreational fish
and shellfish such as
striped bass and oysters. We also understand that they are
used as crucial respite areas for birds
and migratory waterfowl. Salt marshes
protect property from storm surge coming from the ocean, and help soak up
storm and rain water rushing down our
rivers. They absorb excess nutrients and
filter sediment to help improve water
quality in Great Bay. Emerging research
is showing that wetlands can also store
carbon, helping to reduce excess carbon
dioxide (CO2).
Articulating how these functions are
quantified and assigned a value, is very
tricky. If you ask most people about the
value of a salt marsh, they would say
that they are not worth much – they
are too wet for real estate development
which is considered the “highest and
best” use by professional assessors. Salt
marshes support economic sectors like
fisheries, but they do not contribute to
the GDP or job growth the same way
much of the built environment does.
Any attempts I have made to work with
existing economic data to show the
value of salt marshes feels false, as it
only captures a sliver of their true contributions to society.
What if we could develop a different
set of tools and protocols for assessing
the value of natural resources? This is
exactly what many natural resource scientists and economists are working on
now; a field called “ecosystem service
valuation”. Ecosystem services can be
thought of as any benefit humans derive
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from a natural system, and ecosystem
service valuation is an attempt to quantify how important those benefits are to
people.
In January, three staff members
attended a workshop held at the
Waquoit Bay NERR on Cape Cod.
WBNERR is leading a research project
to gain a better understanding of a salt
marsh’s ability to sequester carbon.
This information could be translated
into an economic value that might be
used in greenhouse gas policy. The day
was dedicated to understanding how we
might continue to conduct research that
expands our understanding of how people value and interact with our natural
systems. Our staff came back energized
about the potential for this type of work
in the Great Bay region, as we engage
with communities on issues like nitrogen reduction, climate adaptation and
restoration priorities.
As you read the pages of this issue
of Great Bay Matters, I encourage you
to think about how you value the saltmarshes around Great Bay. As I wrote
this article, I challenged myself to do
the same for one small marsh in the
Reserve: Bunker Creek Marsh along
Route 4 in Durham. I drive over it every
day, and it provides a reminder of the
tides and seasons, a glimpse of wildlife,
a few seconds of wonder and a motivation for the rest of my day. And that is
just what it does for one commuter. We
need a voice for this value and a more
consistent way to communicate what
the readers of this newsletter know in
our gut to be true: when you add up all
the ways individuals and communities
are connected to our marshes, the collective value is priceless.
Cory Riley
Reserve Manager, GBNERR
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comprised of 7,300 acres of tidal
waters and 2,935 acres of coastal land.
Acquired through land purchases and
conservation easements, GBNERR was
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preserved for the purposes of education,
research, and resource protection.
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ulling Together

I

nvasive plants can cause significant
ecological and economic harm and
are changing the face of America. They
are a leading threat to native biodiversity, second only to habitat destruction.
Native fish and wildlife are impacted as
the habitats and ecological processes to
which they have adapted, are disrupted.
Invasive plant growth can deprive wildlife of essential food sources such as
pollen, nectar, and seeds. They can also
directly alter habitat structure. Purple
loosestrife (Lythrum salicaria) inhabits
wetlands and may grow so densely it
physically blocks the passage of turtles
and fish.
Invasive plants have creative mechanisms to spread to new areas and seeds
that can stay viable in the soil, ready for
the right conditions to send up shoots
again, for as long as 50 years. Tenacious
Japanese knotweed can send out underground runners for up to 60 feet before
resurfacing to start a new colony. Its
shoots can even push up through inches
of asphalt! Oriental bittersweet’s heavy
vines can physically bring the tree it is
clambering up crashing to the ground.
The Seacoast is a hot spot for invasive
plants in New Hampshire. It is where
colonial settlers landed and they brought

Caption: Great Bay NERR, NH Fish and Game,
and NH Natural Heritage have worked
together to develop customized invasive
plant control strategies, indicating the most
important species and areas to target, for
each municipality in New Hampshire.

In the Field

with them plants from their European
homes valued for their aesthetic or
functional qualities. Many invasives are
expanding their northern boundary and
first reach New Hampshire along the
coast. The speed of their influx is likely
to be exacerbated by warmer temperatures predicted with climate change.
The importance of minimizing the
spread of invasive plants means they are a
common focus of control and restoration
projects. However, invasive plants know
no boundaries and can easily reestablish
from surrounding areas unless a landscape-scale strategic approach is taken to
prioritizing control projects. Great Bay
National Estuarine Research Reserve, New
Hampshire Fish and Game Department,
and the N.H. Natural Heritage Bureau
have teamed up with over 120 community
members, natural resource managers, and
academics to develop a strategic prioritization plan for the control of upland, wetland, and intertidal invasive plant species
throughout the state.
The strategy will soon be available
online at http://wildnh.com/invasives/.
On this page, you will be able to download a customized map for each New
Hampshire municipality, showing priority areas where invasive plant removal
will have the most immediate impact and
most effectively protect our native natural
resources for the long term. You’ll also
find a customized “early detection” list of
plant species just coming into each town
and a handbook that describes how to use
this strategy to prioritize projects right
down to the individual property level,
whether it’s town conservation land, a
school ground, or your own backyard.
Only by working together on shared
invasive plant “battles” across differing
land ownerships and political boundaries,
can we effectively protect our native plants
and wildlife habitat for the long term.
Rachel Stevens
Stewardship Coordinator, GBNERR

Invasive Plant Removal Tools
Available for Free Loan

G

roups working to combat invasive
plants in Great Bay’s watershed
can borrow some tough tools to make
their efforts more effective. The Reserve
hosts a storehouse of specialized tools
to be used as a community resource.
Called Weed Wrenches, these tools are
useful for manual removal of woody
stemmed invasive plants such as glossy
buckthorn, autumn olive, multiflora
rose and honeysuckles. Currently, a total
of 26 Weed Wrenches are available in
four different sizes – enough tools to
equip large work groups. There are also
several planting bars, or dibbles, which
make planting young native shrubs easy
once the invasives have been removed.

The goal of this program is to
provide an easy, free way for conservation commissions, land trusts, natural resource managers, restoration
ecologists, individual landowners
and other conservation partners to
carry out community invasive plant
control projects.
The tools are housed at the Great
Bay Discovery Center and are available on a first-come, first-served
basis. Loan of the tools is free but
a brief survey must be filled out at
www.greatbay.org/programs/Toolloan-program.htm describing the
project for which they will be used.

Stewardship
THE LAND STEWARDSHIP PROGRAM
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ox turtles lived in my neighborhood
when I was a kid. My brother Ron
and I used to catch them and paint small
numbers on their shells. My favorite
was X-1, named after Chuck Jaeger’s
experimental jet, a relished kid joke.
Our X-1 could move fast for a box turtle
and we occasionally raced the turtles
against each other. I loved tracking the
turtles in the neighborhood, though
finding them was a challenge. They
had a way of blending into the neighborhood that seems remarkable to me
today. The other night I remembered
how we would often find them under
my grandmother’s peonies. Often I
searched for them there and, as I think
about it now, I wonder if they were eating the flower petals, perhaps ants or
worms, or they provided just the right
kind of soil, temperature and shade
combination for burrowing.
In a neighborhood full of kids and
dogs, roads and cars, I am perplexed now
that these individual turtles survived at
all. Perhaps they were the wise old sages
– the last of their population. Today, the
fact I had box turtles in my boyhood
backyard seems almost unbelievable.
I grew up in Central Ohio, in a house
built by my great-grandfather. My dad
grew up in the house next door, and he
told stories of the farmer who grew and
sold vegetables on the land behind these
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homes. By the time
I was a kid, the farm
was long gone and
my friends were
living in the houses
that now occupied
the land. Today
Central Ohio, or the
greater metropolitan
area of Columbus,
has more people
than the whole state
of New Hampshire.
The
turtles
that lived in my
neighborhood were
Ron and Steve Miller, Bexley, Ohio, 1966.
the last of their
look at the landscape and could tell it
population. In the wild, box turtles can
had been through many hard uses that
live up to 100 years. The turtles that I
had changed it, and it was not natural.
knew as a boy were surviving, but not
But when you are a kid in the middle
reproducing. I have no proof of their
of it, it is just what happens. It is just
age, but I’d guess the turtles I knew were
what is.
anywhere from 30 to 60 years old given
Today, I lament how humans have
the land use history of the area. I do not
changed the earth on such a massive
remember ever finding a young turtle,
scale. I understand that I am part of
and I would have remembered if we
this process, and accept that change is a
had. I lived to be outdoors, my “home
necessary part of life. But I truly worry
range” growing as I grew. I knew every
about what we are losing and I work for
yard by its features and hiding places,
a better balance. I know that I can make
every dog by name, and every fruit tree
choices that can benefit the natural
by when it had ripe fruit.
world around me and restore some of its
As a kid I never thought about the
ecological function. I am still that kid
slow changes taking place in my town,
who tracked the turtles in his backyard,
the normal process of progress. The
and I am thrilled when I see wildlife in
building of new homes, the
my neighborhood. I don’t use model
squeezing of homes into smaller
paints to number them, but I register
lots, the loss of the woodlot and
them in much the same way. I search
farm stand, the loss of any open
for sign of skunks, opossum, and grey
or green space, and the slow but
fox. I yearn for a peek into the lives of
steady change of the land from
the voles who live behind my house.
natural to man made. I know
It makes me smile to see waxwings
these things had a dramatic effect
enjoying the fruits of the mountain-ash
on me. The Ohio landscape I
or holly in the yard. I need these things
grew up in had not been wild
in my life and I try not to take them for
for generations, and I saw the
granted.
subtle connections it still held
with the natural world quietly
Steve J. Miller
disappearing. As a kid, I would
CTP Coordinator, GBNERR

THE NERR COASTAL TRAINING PROGRAM
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eeting the needs of Teachers

T

he Next Generation Science
Standards have just been released.
Over the last several years, evidence
throughout our nation of sub-par science and technology student and
workforce performance, has led to the
development of these new standards.
In a 2009 standardized assessment,
the US ranked 14th in reading, 17th in
science and 25th in mathematics. Over
a third of our eighth-graders scored
below basic on 2009 NAEP Science
Assessment. Half of all patent applications in 2010 were filed by foreign
competitors.
Because of this and extensive work
by distinguished researchers, public and
private leaders, the need for new science
standards was blatantly obvious. In what
has been a national and international
effort, the new Next Generation Science
Standards (NGSS) are rich in content and
practice, arranged in a coherent manner,

across disciplines and grades
and will provide nationally and
internationally benchmarked
science education. The NGSS
are based on the Framework
for K–12 Science Education
developed by the National
Research Council.
In order to better meet the
needs of our teachers and students who
come to the Great Bay Discovery Center
for field trips, the Reserve will begin the
process of conducting a needs assessment and market analysis throughout
the region. Understanding what teachers and students need in environmental
science content will improve our ability
to develop new programs and enhance
existing ones, allowing a more seamless
dovetail into the new standards.
Currently, all of the school programs
offered in both the spring and the fall
have been developed with K-12 sci-

ence and social studies curriculum
standards in mind. Better understanding what teachers need and who in the
Seacoast region is offering what, will
help to guide future initiatives and work
plans for the education programs at the
Reserve.
If you would like to become more
involved in this process, please contact
Kelle Loughlin at Kelle.Loughlin@
wildlife.nh.gov.
Kelle Loughlin
Education Coordinator, GBNERR
Director, Great Bay Discovery Center

Spotlight

An Education Hero Retires

P

eople like Sheila Roberge are few
and far between. She joined the
Discovery Center as a volunteer, soon
after retiring from Sanborn Regional
High School as an English teacher.
Staff soon discovered what a gem she
was and hired her on as Volunteer
Coordinator for the Reserve in 2001.
It wasn’t long before we all realized
that Sheila had a heart of gold, the
energy of a teenager and interest in just
about everything the Reserve does! As
Volunteer Coordinator, Sheila recruited
volunteers, helped train them, organized recognition events, dinners and
brown bag lunches, and was the first
one to say I can do that, anytime she
was asked! Her familiarity with high
school aged students meant teachers

from various local high schools found
Sheila to be a welcoming presence for
their community service projects.
Sheila brought a spirit to the Center
that volunteers immediately were
drawn to. She embodied a genuine
caring and love for all kinds of people,
and would show that through birth-

day cards, poems, sympathy cards and
phone calls with well wishes for volunteers who were injured or ill.
She was a jack of all trades and
certainly a master of many! We will all
miss her professionalism and enthusiasm, but are thrilled that once again,
she will be joining us as a volunteer!

Education

FOSTERING UNDERSTANDING AND APPRECIATION OF ESTUARIES

“Once Upon
An Estuary”
A summer program for 2-5
year olds on Thursdays from
9:45 a.m. – 11:00 a.m.
The cost is $2 per child. Children,
with an adult, are invited to come
listen to a story, play games and make
a craft. Most activities will be outside,
so please come dressed ready to play
and have some fun! Children may be
registered for two programs at a time.
Featured stories are listed below.

“Box Turtle at Long Pond”
By William T. George
July 11th
“Pie in the Sky”
By Lois Ehlert
July 18th
“The Snail and the Whale”
By Julia Donaldson
July 25th
“Crab Moon”
By Ruth Horowitz
August 1st
“Are you a Ladybug?”
By Judy Allen &
Tudor Humphries
August 8th
“All Around Me I See”
By Laya Steinberg
August 15th

CHILDREN’S SUMMER PROGRAMS

BAYVENTURES 2013
New Extended Program Hours! Pre-care and After-care available. Regular camp
hours are from 9:30 a.m. - 3:00 p.m. Pre-care will be supervised activities in the
Discovery Center from 8:30 a.m. - 9:30 a.m. After-care will be an extension of
the Bayventures program called, Let’s G.O.! (Let’s Get Outside) on the grounds
of the Discovery Center from 3:00 p.m. - 5:00 p.m
JULY 10
SCALES & TAILS
Did you know there are 39 species
of reptiles and amphibians in New
Hampshire? We will spend the day learning
about these fascinating creatures and what they need to
survive. Special guests of the not-so-furry kind from the Massabesic Audubon Center will
be on hand to help us with our discoveries. Make a “toad abode” to take home.
JULY 17
WILD EDIBLES
Learn local wild edible plants with “Botany Beth” by your side. What can be tasted
around our yards and what should be left alone? Help prepare some tasty snacks with
locally gathered flora. Make blueberry jam to take home.
JULY 24
SHARKS IN THE ESTUARY?
Not in Great Bay, but in most other estuaries around the world, sharks can thrive. Let’s
discover important clues that help us to understand how a shark hunts, what it eats
and the role it can play in an estuarine ecosystem. Make a shark pillow to take home.
JULY 31
MYSTERY ON GREAT BAY
Join us for a day of mystery indoor and outdoor games and activities. If you like surprises, or even if you don’t, you will be sure to have a super day near Great Bay! Make
a mystery craft to take home.
AUGUST 7
INCREDIBLE INSECTS
Insects are everywhere! Join us in discovering terrestrial and aquatic insects that live
around Great Bay. We will view insects that we find under our video microscope. Sure
to be cool! Make a “glow-in-the-dark” firefly to take home.
AUGUST 14
SWEET TRAIL TREK
Grab your lunch, backpack and water bottle and join us for an adventure on the 4-mile
Sweet Trail that starts near the Great Bay in Newmarket and ends in Durham. We will
search for signs of local wildlife, complete a scavenger hunt and play games along the
way. Note: This is an off-site, all-day adventure. There will not be pre-care or after-care for
this program. Drop off will be at 9:30 a.m. at beginning of trail. Pick-up will be at 3:30
p.m. at end of trail. Directions for drop-off and pick-up will be provided at registration.

Bayventure programs are held on Wednesdays. Sign up for one of the “Super Six Summer Series”!
All programs are for children entering grades 1-6 in the fall of 2013. Please have children bring a lunch, a change of clothes and a
towel. Call (603) 778-0015 or email beth.heckman@wildlife.nh.gov to register. Each Bayventure program is $35 (or $200 for all 6
programs) for Great Bay Stewards members and $40 ($240 for all 6 programs) for non-members. There is a $5/sibling/day discount
for the normal program hours. Pre-care is $5/day. After-care is $10/day. The camper to staff ratio is a maximum of 7:1. Inquire about
how to become a member to get children’s program and other discounts. Make checks payable to GREAT BAY STEWARDS and send to
Great Bay Discovery Center, 89 Depot Road, Greenland, NH 03840. ATTN: Beth.

Activities
GREAT BAY DISCOVERY CENTER

Bay Views
BayViews is a free evening program series that is held in the Hugh Gregg Coastal Conservation
Center on Wednesday evenings at 7:00 p.m. No registration is required, and light refreshments
are served. Donations gladly accepted for all family programs.
A

Adult Program

June 26 - NH Turtles – A Wildlife Rehabilitator’s
Perspective
Featuring live, state-threatened animals, NH state
licensed rehabilitator Chris Bogard will talk about life
history traits, threats facing these ancient creatures,
and her work as a rehabilitator. F
July 17 - Wild Edibles
Russ Cohen and his
wife Ellen have hosted
eight “Harvest Parties”
for which they prepared
several dozen dishes
(appetizers, soups,
salads, main courses,
desserts, condiments,
and hot and cold
beverages), utilizing wild
ingredients they foraged
for themselves! Learn
how! A

F

Family Program

August 14 NH Mushroom
Company
Learn how to
grow your own
mushrooms from
our state’s premier
mushroom
grower! A

August 28 - Birds, Bats & Butterflies: Keeping
Common Wildlife Common

July 31 - An Exploration of Summertime Wildlife
A popular presentation, this family program features
live animal ambassadors from the Center for Wildlife in
York, Maine! F

‘Speaking for Wildlife’
volunteer Jean Eno will
highlight wildlife species
commonly seen in NH.
Learn how diverse habitats
in our state support
species such as American
woodcock, painted turtle,
pileated woodpecker,
wood frogs, little brown
bats and other captivating
creatures. F

KAYAK THE GREAT BAY ESTUARY
Join Great Bay Discovery Center
staff naturalists on a variety of
kayak trips throughout the Estuary.
Learn about the Bay’s unique
natural and cultural heritage,
fascinating wildlife and estuarine
ecology. Call (603) 778-0015 for
details.

Programs
GREAT BAY DISCOVERY CENTER
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f Butterflies and Rainbow Smelt

O

ften, the uglier the looming disasters, the more the public and my
own scientific interests are piqued. The
asteroid near miss and the direct hit of
Russia’s Chebarkul Lake by a showstealing meteor were the most recent eye
magnets. I wonder about the genesis of
these coincidental events, and whether
Lorenz’s butterfly effect theory (popularized in the Ashton Kutcher movie)
might be applied to space. A cosmic
butterfly creating meteor showers? Not
likely, but the abstruse flapping of jaws
here on Earth seems to obscure the reality of flapping butterfly wings; if not a
driver of cascading extreme weather and
other chaotic unintended consequences,
butterflies and meteors remain pretty
miraculous spectacles.
Climate change has been big news on
the heels of 2012, the warmest year in
recorded history, an unprecedented one
degree warmer than the next warmest
year (1998). One degree does not seem
like much, but in the inescapable precision of climate response, this is a rapid
change that strains organisms’ abilities
to adapt. Species able to expand their
ranges quickly enough (animals are
better at this than plants) might remain
within acceptable thermal tolerances,
but may not find sustenance and habitat requirements necessary to thrive.
Crabs are known to crawl onto shore
when waters are devoid of oxygen in
a fun-sounding shindig called a “jubilee”, attempting to reach oxygen-rich
air. Crabs do not live on oxygen alone.
Nature cuts its losses, and re-weaves the
fabric of the ecosystem. A new normal
is created – less diverse and less beneficial to our human needs and desires.
A scholarly group of 60 scientists,
the National Climate Assessment and
Development Advisory Committee
(NCADAC), recently released a draft
National Climate Assessment report.
The NCADAC affirmed findings of the

Intergovernmental Panel on
Climate Change. Temperature,
extreme events, and sea level
rise continue to loom. The
human equivalent of butterflies flapping their wings,
our behavior, is collectively powerful
enough to cause the increasingly apparent and troublesome changes in our
climate.
The NCADAC findings portend
alarming consequences for our society
and economy. Threats to human health
and well-being include “…impacts
from increased extreme weather events,
wildfire, decreased air quality, diseases
transmitted by insects, food and water
and threats to mental health.” Human
infrastructure, water supplies and food
security are threatened, especially as
the ecosystems that support us become
more alien to our success as a species.
Like crabs out of water, our responses
are often defiant, stumbling, reactionary and perhaps futile – cutting off the
butterfly’s wings is unlikely to resolve
the cascade of effects. The NCADAC
provides an ecosystem context for our
society and economy: 1) Multiple factors can affect climate change impact,
e.g., land use, local economies, air and
water pollution, sustainability practices;
2) Our behavior affects vulnerability to
climate change impacts; 3) It is a global
problem; 4) There will be unpredicted
consequences as thresholds and tipping
points are passed; and 5) Weather and
climate extremes each can have devastating consequences, and require different strategies of preparedness.
What about the Rainbow Smelt?
A Regional Conservation Plan for
Anadromous Rainbow Smelt in the
U.S. Gulf of Maine (www.wildlife.state.
nh.us/marine/marine_PDFs/Smelt_
Conservation_Plan.pdf) was recently
released. The plan concludes that this

Research

unique fishery is in decline, and like the
cascading effects of climate change, the
reasons are complex and interrelated.
Major threats include: spawning habitat
access and degradation, water quality
effects, especially to eggs and larvae,
fishing mortality, predator-prey relationships and climate change. There is
underlying uncertainty about how these
multiple stressors interact and contribute to rainbow smelt decline, and
limited ability to restore the ecosystem
integrity supportive of robust smelt
populations. Therefore, recommendations center on monitoring and research
to refine understanding of combined
human, ecosystem and climate change
impacts. Although recommendations
vary among states, best immediate
prospects for management reportedly
include spawning habitat restoration,
conservation measures, and stocking.
We have taken ownership, often at a
high cost and with uncertain outcomes,
of what Nature used to carefully and
optimally maintain for free.
This is the scientist’s and manager’s
dilemma – ecosystems have many
moving parts and interactive processes.
They vary widely from year to year,
even under relatively pristine conditions. Our challenge is to set the table
for successful recovery and adaptation
of ecosystems on a global scale and of
rainbow smelt at the local scale. Both
are at once challenging and burdensome
as healthy ecosystems are intricate and
may be irreparably altered by the press
of human activity, including the consequences attributed to climate change.
Paul Stacey
Research Coordinator, GBNERR
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elping Yourself While Helping Others:
The Benefits of Volunteering

W

ith bills to pay, family to care for,
or a home that needs constant
upkeep, it can be hard to find time to
volunteer. However, the potential benefits of volunteering can be enormous to
you, your family, and your community.
The right match can help you find new
friends, connect to your community,
learn a new skill, and even advance your
career. Volunteering can also help protect your physical and mental health.
It takes a village - One of the most
important benefits of volunteering
is the positive impact it has on your
community. Volunteers are often the
ones that truly drive the culture of a
community. Volunteering with others
you might run into at the grocery store,
the doctor’s office or the gym, allows
you to connect with people you may
help one day, or may help you in your
own time of need. Dedicating your
time as a volunteer helps you make
new friends, expand your network,
and boost your social skills.
Get out of your shell - While some
folks are naturally extroverted, others have a very hard time meeting
new people. Working alongside
other like-minded individuals gives
you time to develop your relationships organically without pressure
or time restrictions. Once you gain
momentum, opportunities abound
for meeting new friends and making
social contacts.
A family affair - While it might be
tricky to organize everyone’s schedules, volunteering as a family has
many far reaching and worthwhile
benefits. Children learn by example,
watching everything you do. By giving back to the community, you show
them firsthand how volunteering
makes a difference and how good it

feels to help others. It’s also a great
way for you to find resources and
activities that you can do as a family.
Volunteering is yoga for the mind
and body - Pure and simple, it is good
for you. Doing something good for
others increases your natural sense
of accomplishment, enhances your
self-confidence, self-esteem and
overall life satisfaction. Belonging
to a volunteer family can give you a
sense of identity and pride. And the
better you feel about yourself, the
more likely you are to have a positive
outlook on your future. Volunteering
combats depression by reducing
social isolation. Having friends and
a support system in place protects
you from the sense of stress and fear
that challenges all of us during difficult times. Lastly, it can help you
stay physically healthy. Studies have
shown that volunteers have a lower
mortality rate than non-volunteers,
even lessening symptoms of heart
disease and chronic pain.
Gain valuable career experience
- Looking to change careers or just
starting out? Try volunteering in
your intended line of work. Learning
all about a field before
you actually try to
get a job in it, can
enhance your interview performance and
give you a real sense
of whether or not you
truly want to pursue
that career. Also, if
you are volunteering
at an organization and
a job opens up, you
may have a leg-up
over competition for
the position.

Fun and fulfillment to your life Volunteering is a fun and easy way
to feed your true interests and passions. If you sit behind a desk all day
and yearn to be outdoors, combining
the two by volunteering to work in a
community garden for example, can
fulfill more than just your desire for
a hobby.
Consider your goals and interests
You will have a richer and more
enjoyable experience if you first take
some time to identify your interests
and goals. Are you a people person?
Would you rather get a tooth pulled
than stand up in front of a crowd? Do
you love the challenge of creating a
data base or technological solution for
an organization, or does the idea of
immersing your hands in the soil, while
beautifying a property interest you? If
you answered yes to any of these, the
Great Bay National Estuarine Research
Reserve may have your perfect match.
Visit www.greatbay.org to learn more
or call (603)778-0015 to explore your
volunteer opportunities.
Kelle Loughlin
Education Coordinator, GBNERR
Director, Great Bay Discovery Center

Volunteers

CONNECTING COMMUNITY AND ENVIRONMENT

P

resident’s Corner

I

around Great Bay and the entire state,
which speak to a growing awareness
of the need to monitor and protect our
precious water resources. At the end
of 2012, Newmarket agreed to accept
the EPA nitrogen limits for its wastewater treatment plant, and started the
process toward upgrading that plant.
This January, Exeter agreed to accept
the EPA’s limits as well. The hope is
that other communities around Great
Bay will follow suit (instead of filing
suits, as some have done). At the same
time, it was interesting to note that the
Gorham, NH wastewater treatment
plant was selected by the EPA for a 2012
Excellence Award. Clearly, exemplary
performance in wastewater treatment
is possible, and is already happening in
our state.
Nitrogen is recognized as one of the
leading causes of pollution of our water
resources, and there too, things are happening. The village of New Castle’s
Conservation Commission, in an effort
to combat non-point source nitrogen
pollution in the local waters, adopted

’d like to publicly
welcome the newest members of the
Great Bay Stewards
Board of Trustees:
Bruce Addison and
Laura Byergo. Bruce
Addison is a resident of
Greenland and works
in the financial services community in
Portsmouth. We are grateful for Bruce’s
willingness to take the lead role in our
fundraising efforts. Laura Byergo also
resides in Greenland, and is a member of
the Winnicut River Watershed Coalition
and the UNH Marine Docent program.
I would also like to welcome Katherine Irshad, our new
Administrative Coordinator. In addition to having considerable experience with the administrative functions
of a non-profit, Katherine is also an
accomplished oceanscape photographer. You can see her work at http://
kgendreauphotography.com.
There are a lot of interesting things happening
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the
Lawns
for
Lobsters
Program. This
program
was
developed by the
Kennebunkport
Conservation
Commission,
UNE,
and
the
Maine
Katherine Irshad
L o b s t e r m a n ’s
Program to help homeowners understand how to maintain a healthy lawn
with minimal impact to the environment.
The Great Bay Stewards are working
with NH Department of Environmental
Services to develop a similar program
for the communities around Great Bay.
The Portsmouth Herald highlighted
the partnership between TMS Architects
and Altus Engineering to design and
install rain gardens at various sites on
the Seacoast. The article pointed out
that rain gardens can be good for business, as well as good for managing
storm water runoff.
Three NH State Senators have proposed legislation (still in committee, as
of this writing) that will limit the nitrogen and phosphorous content of lawn
fertilizers sold in the state. New Jersey
enacted a similar law in 2011. And, as
of last year, at least 11 other states have
prohibited the use of fertilizers containing phosphorous, except in limited
conditions.
It is encouraging to see that more and
more communities and states recognize
that protecting our water resources
requires involvement and some time
investments on all of our parts if we
are to be successful. As those who live
around Tampa Bay and Chesapeake
Bay have learned, the cost of cleanup
and restoration is far, far worse than the
cost of prevention.
Jay Diener
President, Great Bay Stewards
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the currents to move them within the
water column, this stratification will
inevitably have adverse affects on
nutrient recycling and phytoplankton
populations. Since phytoplankton are
vital to the functioning of marine food
webs, this population shift could potentially affect hundreds of thousands of
species from minute zooplankton to
massive baleen whales.
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id you know that two-thirds of
the Earth’s photosynthesis occurs
in the ocean? Microscopic marine
phytoplankton are busy at work every
day absorbing carbon dioxide from
the atmosphere and nutrients from the
oceans. These tiny autotrophs create
oxygen that humans and other terrestrial animals need to survive and, like
any other living creature; their ability
to function is directly
related to the condition
of their environment.
Phytoplankton
are
the base of all marine
and estuarine food
pyramids and create
primary energy which
is transferred through
each trophic level of
the food chain. They
are incredibly sensitive
to environmental shifts
and are consequently
the first to be affected
by climate change.
Phytoplankton are the
present day “canaries
in the coal mine.”
Phytoplankton,
which
include
microscopic algae and bacteria, engage
in photosynthesis and are the primary
producers that support all other organisms in the food web. Without these
diverse organisms, marine life would
come to a halt. Phytoplankton drift
with ocean currents and photosynthesize in the upper strata of the water
column and absorb chemical nutrients,
such as nitrogen and phosphorous from
the lower strata. The cool ocean waters
contain the most nutrients and provide
the compounds necessary for photosynthesis. As the oceans are warming,
the water columns are becoming more
stratified, creating more distance that
plankton must travel for nutrients.
Because phytoplankton rely solely on

We are all familiar with the term
“red tide.” This type of harmful algal
bloom, or HAB, is triggerd by a sudden
increase in nutrients that causes microscopic algae to flourish in the uppermost strata of the water column. This
creates a red (green or brown, depending on the algae) blooming effect in the
ocean that causes shellfish harvesting
to shut down due to high levels of toxins in HABs. Many factors contribute
to this damaging spike in aquatic nutrients such as the use of lawn fertilizers,
sewer discharge and unsuitable farming methods. These introduce excess
levels of nitrogen and phosphorous into
coastal waters, thereby causing algae to
flourish. Many of these HABs have high
concentrations of toxic compounds that
accumulate in oysters and other filter

feeders; these toxins become magnified
in animals that feed upon them, such as
fish and shorebirds.
Are humans affected by phytoplankton? Yes – phytoplankton create
nearly 50% of the world’s oxygen.
Every living organism, from snails to
shorebirds to elephants owes their existence to autotrophic phytoplankton.
Without these critical primary producers, oxygen levels on
Earth would dramatically decrease. Locally,
shellfish harvesters are
affected by harmful
algal blooms, and in
southern states, beach
closures and occasional
upsurges in jellyfish
populations can cause
beach closures, significantly affecting coastal
tourism.
It is important that
we act locally to reduce
our global impact on
phytoplankton.
The
primary human sources
of phosphorous are detergents and
sewage. By reducing sewage runoff
(including pet waste), we will lessen
the chemical concentration in coastal
waterways helping to mitigate harmful
algal blooms and the significant affects
these have on marine life. Instead of
using traditional lawn fertilizers, which
introduce excess nitrogen into the soil
and groundwater, we can use naturally rich compost and lawn clippings.
Phytoplankton are critical to ocean
climate and ecological stability. Any
change in their productivity could have
a significant influence on biodiversity,
human food supply, and the pace of
global warming. Small local changes
can have major global impacts.
Nicole Andrews
Naturalist, GBNERR
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Destination: Rhode Island
Narragansett Bay National Estuarine Research Reserve
arragansett Bay Reserve is located on
four islands in the geographic center of
Narragansett Bay in Rhode Island. The Reserve
protects 2,533 acres of coastal and upland habitats
on Prudence, Patience, Hope and Dyer Islands,
as well as 1843 acres of water surrounding these
islands. Narragansett Bay was the first Research
Reserve be established in New England and was
designated by NOAA in 1980. Of the four islands,
all but Prudence are uninhabited.
Prudence Island is the largest of the islands
and 60% lies within the Reserve’s boundaries. The
remaining land supports the 150 year-round residents and 1500 summer residents. Ecologically,
Prudence Island is of great importance to the
Reserve with its richly diverse habitats. The Island
ranges from glacial till to pine barrens, from salt
meadows to cobble beaches with forested uplands in between.
These diverse habitats are home to many species, most notably the white-tailed deer. Prudence Island has the densest
herd of white-tailed deer in New England. These deer swim
between Prudence and Patience Island, a mere 900 feet to the
northwest. Red fox, Eastern cottontail rabbits and threatened
species of beetles all lay claim to Prudence Island. The large
salt marshes are feeding areas for many wading birds such as
herons, ibis, and great and snowy egrets. Pine warblers nest in
the Pine Barrens on the island, the only known nesting site in
Narragansett Bay.
NBNERR has some exciting advancements under way.
Most recently, a pole-mounted solar array was installed on
Prudence Island and will significantly reduce the Reserve’s
carbon footprint. In addition, the much anticipated education
classroom and pavilion is closer to completion. This new
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multi-purpose room will provide Reserve educators the opportunity to reach out to more visitors and school-aged children
about the importance of estuary stewardship. Groundbreaking
will begin this spring and the pavilion will be completed in
the summer.
Getting to Prudence Island is a quick ferry ride from nearby
Bristol, with ferries leaving at regular intervals. While cars are
not recommended on the island, visitors may bring bicycles
via ferry. Prudence is the only island that allows foot traffic,
as the other three islands are major nesting sites for migratory
and wintering shorebirds. Seal watching and guided tours of
Prudence are always a hit among visitors, especially in the early
spring. If you are interested in visiting this unique habitat, visit
www.nbnerr.org.
Nicole Andrews
Naturalist, GBNERR

