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Everyone wakes 
up each day and 

needs to take care of 
something; children, 
a pet, parents, your 
health, your home. 
We are better at taking 
good care of these 
things when we are 
not in crisis mode; 

when we take the time to plan, be pro-
active, and analyze options before we 
act. We are also usually better at taking 
care of things when we seek the advice 
of experts, when we listen to those we 
trust, and when we take and give support 
for the sake of that which we are caring 
for. To do this sincerely, we need to get 
some value out of this relationship. To 
care for something is to value it and 
trust that our efforts are worthwhile. 

When I think about the stewardship 
of Great Bay, I think about all of you. 
You receive this publication because 
you value Great Bay. Your membership 
with the Great Bay Stewards and sup-
port of the Great Bay National Estuarine 
Research Reserve are testimony that 
you want to help us steward this amaz-
ing resource. As individuals there are so 
many small ways to take good care of 
the Bay; we can stop using fertilizer on 
our lawns to help limit nutrient inputs, 
we can use rain barrels and rain gardens 
to slow storm water flows, we can plant 
native species to attract wildlife, pull 
invasive weeds in our yard, put conser-
vation easements on our land, or even 
grow mussels from our docks. But, as 

with the other important things we take 
care of in this lifetime, we can do better 
if we work collectively, think long term, 
explore creative ideas, and listen to each 
other. Together as Great Bay Stewards 
we need to actively participate in the 
community dialogue that is happening 
around Great Bay’s health. To be effec-
tive advocates for water quality, wildlife 
habitat and outdoor recreation we need 
to get better at articulating the value of 
natural systems and understanding how 
those values fit into the overarching 
goals of our community and the inter-
ests of people who do not yet see them-
selves as stewards of Great Bay.

It is a new year, and a good time 
to commit or recommit ourselves to 
things that matter. Here at the Reserve, 
our staff is going to try to better under-
stand the estuary and better understand 
how to create a culture of stewardship 
of Great Bay from toddlers all the way 
through elected officials. We know the 
first step is to illuminate the personal 
connection to Great Bay and the ser-
vices it provides to all of us every day. 
For some this will come from a kayak 
tour, and for others it will come when 
the marshes surrounding their home 
protect them from a storm. This year, 
please take a friend fishing in the Bay 
or bring a child to our Discovery Center. 
Help us connect Seacoast residents to 
Great Bay, help them fall in love with 
the Bay, and help us build the commu-
nity of stewards. 

Building a Community of Stewards
Great Bay National Estuarine Research 

Reserve (GBNERR) is an estuary 
comprised of 7,300 acres of tidal 

waters and 2,935 acres of coastal land. 
Acquired through land purchases and 
conservation easements, GBNERR was 
designated on October 3, 1989 to be 

preserved for the purposes of education, 
research, and resource protection.
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inter Birding

Winter in New England evokes 
many images – skiing on snow 

covered mountains, ice skating on frozen 
ponds, over-wintering birds. Wait, over-
wintering birds? Winter offers a unique 
opportunity to see several species of 
birds that are not here during the warmer 
seasons. These birds are primarily Arctic 
breeders that migrate south to over-
winter in the northern United States. 
Beginning in mid-to-late fall, these 
birds begin arriving from their northern 
breeding areas and by mid-spring they 
are gone, returning north to prepare for 
the coming breeding season.

The official New Hampshire State 
Bird List cites 399 birds as present in 
the state during some part of the year. 
Some, like the American Robin and the 
Bald Eagle, are here year round, while 
others, like the Osprey and the Piping 
Plover, spend their breeding season with 
us then migrate south for the winter. 
But, did you know that New Hampshire 
is actually the winter habitat to several 
species of birds?

Great Bay is one of New 
Hampshire’s hotspots for waterfowl. 
Many of the species of duck that reside 
in the state overwinter on the Bay as 
large sections of it remain open and 
free of ice throughout the winter. These 
species include common species like 
the Mallard and the American Black 
Duck, both of which are regularly seen 
on many of the state’s waters ways 
and are important species for hunters, 
and several species which are rarely, if 
ever, seen in or near Great Bay during 
the breeding season. 

For example, the bufflehead is a 
common resident of the Great Bay 
area during winter months and is rarely 
seen during the summer. The buffle-
head breeds near freshwater lakes in 
the Arctic, nesting in tree cavities, and 
over-winters in shallow, saltwater bays, 

much like Great Bay. Male Buffleheads 
have a unique black-and-white pat-
tern on their heads making them easy 
to spot from shore. These ducks often 
disappear under the water for several 
minutes to feed then reappear near their 
previous location. To find these ducks, 
search the open waters of Great and 
Little Bay. Scammell Bridge in Dover 
is a great place to find these ducks 
along with many of the other species 
mentioned.

Snowy owls have been making the 
news of late. Winter 2011 saw reports 
of snowy owls taking in the sights along 
the Hampton Beach boardwalk. These 
large white owls breed in the Arctic, 
taking advantage of the long summer 
days to hunt for lemmings and other 
small mammals to feed their young. 
During the winter, they migrate south, 
some as far as Oklahoma, to find food 
and warmer temperatures. These birds 
have been seen around the seacoast and 
Great Bay areas of New Hampshire 
during past winters, most often in the 
coastal marshes.

Winter in New England is a good 
time to see larger birds like owls and 
ducks. However, many song bird spe-
cies over-winter in New Hampshire 
too, utilizing the free food provided 
by humans via bird feeders to augment 
their diets during the leaner winter 
months. Dark-eyed Juncos begin arriv-

By Kellee Duckworth: 
Stewardship Assistant, GBNERR

ing in the Great Bay area during mid-to-
late October. These little grey and white 
birds, nicknamed snowbirds within 
their winter range, breed in the conifer 
forests of Canada and the Rocky and 
Appalachian Mountains, and then over-
winter throughout the United States and 
southern Canada. These little seed-eat-
ing birds are a very common sight on 
the ground under bird feeders. While 
watching for the Dark-eyed Juncos 
under your feeder, keep an eye out for 
American Tree Sparrows and Evening 
Grosbeaks, two other bird species 
that frequent backyard feeders within 
the Great Bay area during the winter 
months. 

Winter birding can be a great way to 
get out during the colder months with-
out having to dedicate a whole day or 
extensive funds. Grab your binoculars 
and head to the Bay for a walk along 
the trails that run through the conserva-
tion lands surrounding Great Bay. Even 
if you don’t see the winter only birds, 
you’ll still have a chance to enjoy the 
area during a season you may not think 
to do so. And, if you have bird feeders, 
you may be able to see some winter 
birds without braving the elements; just 
remember; there are bears around Great 
Bay too –so don’t forget to take down 
your feeders in the spring.

Snowy owls have been showing 
up in areas around Great Bay 
in recent years.
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The mission of the GBNERR 

Coastal Training Program (CTP) is 

to help drive informed decision making 

by transferring technical information 

and science-based training to target 

audiences. The overarching goal of the 

GBNERR and the CTP is to establish 

a sustainable Great Bay Ecosystem that 

provides abundant natural resources 

for society and nature. The primary 

issues challenging this are develop-

ment, population growth and climate 

change. New Hampshire has been and 

is projected to remain the fastest grow-

ing state in New England. From 1995 

to 2005 population growth was about 

16.5%, and the projection for the next 

three decades is 25.3%. The coastal and 

southern counties of Rockingham and 

Strafford, which cover the majority of 

the Great Bay Watershed, are a major 

portion of the fastest growing area in 

the state. Development or land use 

change, increased stormwater loads, 

and increased nutrient pollution are all 

fueled by this growth.

Climate change is now exerting its 

effects on all human and natural sys-

tems. In NH it is dramatically expressed 

in changes in seasonal rates of precipi-

tation and volume of water released per 

storm, accelerated rates of sea level rise 

and range expansion of invasive species 

including diseases and their vectors. In 

NH the challenges of managing the 

effects of climate change fall mainly on 

municipal governments. Municipalities 

must begin preparing for the unavoid-

able effects of climate change or suffer 

repeated potentially catastrophic eco-

nomic loss. 

The GBNERR CTP has been 

actively engaged in several collabora-

tive efforts to develop new methods and 

resources to help municipal govern-

ments meet these challenges. Recently 

the Reserve, as part of a comprehensive 

team, was awarded three new grants 

by the National Estuarine Research 

Reserve Science Collaborative (the 

Science Collaborative). The Science 

Collaborative administers an annual 

Request for Proposals (RFP) that awards 

an average of $4 million annually to 

projects that incorporate collaboration 

and applied science to address a coastal 

management problem identified as a 

priority by a Reserve and the commu-

nity it serves. The three projects funded 

in this area are briefly described below:

•  The Massachusetts Institute of 

Technology will work with the 

four New England Reserves 

(Narragansett RI, Waquoit MA, 

Great Bay NH and Wells ME) to 

engage four New England commu-

nities in testing the use of role-play 

simulations to help them explore 

ways to enhance resilience against 

the impacts of climate change. In 

NH the project will occur in the 

City of Dover. The first step is 

to prepare risk assessments that 

highlight critical vulnerabilities 

and opportunities to enhance 

resilience. The assessments will 

inform stakeholder interviews 

that allow the team to understand 

how these impacts affect different 

members of the community, their 

views on climate adaptation, and 

barriers to action. This information 

will be used to design the role-play 

simulations which will be used to 

create broad community dialog.

•  A multi-disciplinary team from 

UNH leads the second project. This 

project will use the principles of 

participatory action research to 

design a water resources focused 

climate adaptation plan exclusively 

for the town of Exeter. Working 

with Exeter staff, boards and 

elping Municipalities Use Science

Steve J. Miller
CTP Coordinator, GBNERR

commissions, as well as broad 

representation from citizen groups, 

the team will develop an integrated 

climate adaptation plan that will 

feature management of stormwater, 

non-point source pollution, land use 

and habitat change and restoration. 

•  The third project will work 

throughout the coastal watershed. 

This project led by researchers 

from UNH will create a framework 

of resources to manage stormwater 

and runoff that will build resilience 

and municipal capacity in coastal 

watershed towns. The project 

will offer a variety of tools and 

resources to assist municipali-

ties to enhance and better utilize 

ecosystems services. The project 

will help municipalities to reduce 

non-point source pollution and 

help them meet their stormwater 

permit compliance requirements. 

Municipalities will be able to 

apply for the no-cost assistance 

on a competitive basis, with the 

team hoping to work with as many 

communities as possible.

The Reserve, along with its many 

partners, is working hard to meet the 

needs of municipal governments in the 

watershed. The Great Bay Stewards 

have been critical to securing these 

grants by helping administer the funds 

and hiring a part time contractor, Chris 

Keeley, to assist in getting the work 

done. These projects represent part of 

the tools and resources we help to bring 

to the area. Establishing a sustainable 

Great Bay Ecosystem for this and future 

generations requires long term thinking 

starting today. Visit neers.noaa.gov/

ScienceCollaborative.aspx to learn 

more about these projects. 
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The National Estuarine Research 

Reserve (NERR) education pro-

grams are pleased to announce the release 

of a new online, multi-media product for 

educators; Estuaries 101 Middle School 
Curriculum. The free curriculum pro-

vides interactive learning tools that teach 

fundamental concepts in science and 

develop scientific thinking skills, while 

helping students discover and explore 

our nation’s biologically rich estuaries. 

The curriculum engages students in 

real NERR research through interactive 

classroom activities and user-friendly 

real-time water quality and weather data 

exercises. Videos, simulations, teacher 

activity downloads and interactive maps 

ew Estuary Science Curriculum 
for Middle School Students

are all available to help students visual-

ize the inner workings of an estuary. 

The curriculum was written by 

NERR educators from around the coun-

try and is divided into six units based 

on six estuary literacy principles – earth 

science, physical science, life science, 

the need for research and monitoring, 

human interaction, and stewardship. 

Some of the fifteen activities in the cur-

riculum focus on topics such as sharks 

in the estuary, oil spills, mangroves, and 

oysters. A number of activities also help 

students understand how climate change 

is affecting estuaries. The curriculum 

also meets National Science Education 

Standards for grades 5-8 and can be read-

ily aligned to meet all state standards. 

In addition to teachers, researchers 

will find the “graphing application” a 

wonderful resource for displaying water 

quality, weather and nutrient data in a 

way that is visually pleasing and easy 

to understand. To learn more about the 

curriculum visit http://estuaries.noaa.

gov/Teachers/Home.aspx.

Kelle Loughlin
Education Coordinator, GBNERR
Director, Great Bay Discovery Center

Sal inty and Air  Temperature in Great Bay: 
Summer,  2012

Estuaries 101 
Middle School 
Curriculum 
provides a 
user-friendly 
website that is 
packed full of 
learning tools 
and materials 
for students and 
teachers includ-
ing videos, maps 
and a graphing 
tool (below).

The Evelyn Browne 
Conservation Winner 

The 2012 Evelyn Browne 
Conservation winner was G. 

Ritchie White of Rye. As a saltwa-
ter angler for over 50 years, White 
has always been a persistent and 
staunch advocate for science-
based management of marine 
resources. He is a founding mem-
ber of the Coastal Conservation 
Association of NH and has served 
on its Board of Directors since its 
inception. Throughout the 1990’s 
White served as the Coastal 
Commissioner for the NH Fish and 
Game Commission. He advocated 
for the Reserve very early on and 
helped to generate financial sup-
port for many of the early pro-
grams through the Wentworth 
Striped Bass Tournament.

In 2000 he was appointed to 
be NH’s Governor’s Appointee to 
the Atlantic States Marine Fisheries 
Commission and currently serves 
as the Chair of the Winter Flounder 
Board. He played an important role 
in garnering support for passage 
of the Atlantic Coastal Act. Most 
recently, he is a founding member 
of Rescue Great Bay an advocacy 
group to clean up the Great Bay 
Estuary and to protect it for future 
generations.

Spotlight



FEBRUARY 7 TH 
UNDER THE SNOW 
BY MELISSA STEWART
At the end of a day playing in the 
snow, we get to go home and warm 
up, but where do the animals go to 
get warm? Come prepared to play 
in the snow and get cold! 

FEBRUARY 21ST

THE ANIMALS WINTER NAP 
BY LYNDA GRAHAM-BARBER
Do you have a favorite blanket or 
snuggly? Where do deer, skunks 
and chipmunks curl up on a cold 
winter night? Compare your winter 
clothes and house with theirs! 

JANUARY 17 TH 
STRANGER IN THE WOODS 
BY CARL R. SAMS II 
AND JEAN STOICK
Who’s out and about visiting the 
woods this winter? Bundle up for 
a nature walk as we search for 
signs of animal activity.

JANUARY 31ST

BUGS AND BUGSICLES: 
INSECTS IN THE WINTER
BY AMY S. HANSEN
Every fall insects disappear, but 
where do they go? Come ready for 
a walk to search for where bugs 
might be spending the winter.

Once Upon a Winter Estuary 
for ages 2-5  

9:45 am-11:00 am on select Thursdays in January and February
Come dressed ready for some winter wonderland fun outdoors! We’ll 
start each program outside with activities, games and wintery walks. 
Following our outdoor exploration, we’ll move inside our pavilion to 

warm with up with a story, craft and hot cocoa!   

$2 per child participant. 
Pre-registration required.

Winter Bayventures 2013
CHILDREN’S  WINTER  P

Art of Great Bay
Re-imagined Art 
and Fine Crafts: May 3 -5
Opening reception for the 
public, artists and families: 
May 3, 6pm

Great Bay Discovery Center 
Volunteer Trainings 

School Program Educator Training: 
April 10, 9:30 am – 4 pm

Exhibit Room Educator Training: 
April 12, 10 am – noon

Great Bay Discovery Center 
Opens for the Season! 

Saturday May 4th – 10 am

SAVE THE DATE!

ActivitiesG R E A T  B A Y  D I S C O V E R Y  C E N T E R

GREAT BAY DISCOVERY CENTER PRESENTS

©
 D

AV
ID

 K
AY

 / 
D

RE
A

M
ST

IM
E.

CO
M



Winter Bayventures for ages 6-11

Winter Bayventures 2013

For all programs, to register call 
(603) 778-0015 or email 

beth.heckman@wildlife.nh.gov 
Send checks payable to Great Bay 

Stewards to the address below 
marked ATTN: Beth

Great Bay Discovery Center 
89 Depot Rd

Greenland, NH 03840
www.greatbay.org

WINTER  PROGRAM  SCHEDULE

ProgramsG R E A T  B A Y  D I S C O V E R Y  C E N T E R

GREAT BAY DISCOVERY CENTER PRESENTS

FEBRUARY 25, 26, 27 , 28, 
OR MARCH 1 
ANIMAL AUTOGRAPHS
Join us for a day as we look for ani-
mals and their “autographs” in dif-
ferent habitats around the Discovery 
Center...on snowshoes! Over the 
last couple of years we have identi-
fied deer tracks in the marsh, cot-
tontail rabbit scat, otter slides and 
a majestic bald eagle soaring just 
above our heads!  Take part in win-
ter activities and games and make a 
cool craft to take home. 
9:45 am – 2 pm
Bring a lunch and dress for 
extended outdoor play!
$12 GBS members
$15 non-members

FRIDAY, MARCH 15 
(SAU16 TEACHER WORKSHOP 
DAY)

WE WILL SURVIVE!
How do animals survive in the win-
ter when everything is covered in a 
blanket of snow and ice?  Where do 
they find food, shelter and water? 
Help us create survival shelters to 
compare how we endure the cold. 
Make a fleece hat to take home. 
9:45 am – 2 pm
Bring a lunch and dress for 
extended outdoor play!
$12 GBS members
$15 non-members

SELECT THURSDAYS: 
JANUARY 17  AND 31 
FEBRUARY 7  AND 21 
LET’S G.O.! (GET OUTSIDE!)

Do your kids prefer to play inside 
when it is cold out? How about writ-
ing “Get Outside” on your calendar? 
Natural landscapes in the outdoors 
provide rich, diverse, multisensory 
experiences for free play. As part of 
a national initiative, let our natu-
ralists provide the opportunity for 
well supervised, but unstructured 
play around the Discovery Center. 
Bundle them up and send them 
outside with us!  Sign up for one or 
the series of four. 
3:15 pm – 4:15 pm
$5/session  

DISCOVERY CENTER 

BROWN BAG 
LUNCH LECTURES

Hugh Gregg Coastal 
Conservation Center

All Programs Begin at Noon
Dessert and Drinks Provided

JANUARY 23
 (snow date 1/25)

Reid Bunker:  

“A Photo Adventure in 
America’s Southwest”

FEBRUARY 13
 (snow date 2/15)

UNH Professor, 
Hetty Startup:

“Collectors and Collecting”

MARCH 13

Staff Naturalist, Jean Eno: 

NH’s Wild History: 
350 Years of NH’s Wildlife

All programs are free 
and no registration is required
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The Cake out in the Rain

The 50th anniversary of Rachel 
Carson’s Silent Spring slipped 

past me with barely a tweet. I may not 
have noticed at all but for a happen-
stance reading of a month-old (October 
1, 2012) Time magazine article by 
Bryan Walsh, “Rites of Spring.” At 
50, Rachel Carson’s ecology classic is 
still under attack. Being old enough to 
recall the awakening of public interest 
in environmental matters that her book 
inspired, but too young to be aware of 
the corporate and political pressure that 
Silent Spring brought into Carson’s life, 
Walsh’s title caught me by surprise. 
Who would challenge such convinc-
ing science linking DDT to widespread 
environmental and human health risks? 

Apparently, many would, and have, 
and continue to. According to Walsh: 
“Whether it’s pesticides, asbestos or air 
pollution, the battle plan is the same: 
question the science, attack the scien-
tists’ credibility and warn of unbearable 
costs.” Now I’m on familiar terrain. 
Despite controversy and lawsuits, prog-
ress reducing risks from our most toxic 
pollutants has been remarkable. Yet, 
the struggle to balance environmental 
health, economy and lifestyle continues 
and contentious lines drawn in the sand 
have morphed, but have persisted since 
Carson’s alarm was sounded.

Although Carson only lived another 
two years after publication of Silent 
Spring, her work was an important cat-
alyst in the environmental movement 
and the shaping of legislation. It’s been 
40 years since President Nixon signed 
the federal Clean Water Act (CWA) into 
law. But, for all its success with reduc-
ing risks from toxic pollutants, the CWA 
has been a difficult fit for controlling 
pervasive effects of nutrients, which 
are also important to our health and the 
health of our ecosystems. Unlike toxic 
chemicals, identifying the “lethal dose” 
that provides a bright line in law for 

nutrients has been elusive.
Nutrients are the “diet” for 

ecosystems and parallel the 
concept of how human diet 
shapes our health. The EPA 
calls the management plan for 
Chesapeake Bay a “nutrient 
diet.” However, the analogy 
diverges around a nutrient tar-
get endpoint that can successfully 
define a desired ecosystem outcome. 
Ecosystems, like humans, have vary-
ing sensitivities and pre-dispositions to 
changes in nutrient loading depending 
on their character, and a one-size “diet” 
does not fit all. Ecosystems reflect a 
compilation of evolved interactions of 
chemical, physical and biological attri-
butes; nutrients, however important and 
necessary, are not the only ingredients 
in Nature’s very complex recipe for a 
healthy ecosystem.

Science and management are often 
toe-to-toe on nutrient issues, much 
as DDT and toxic pollutants were the 
focus in Carson’s day. But the tone of 
the discussion shows long overdue signs 
of a new direction in water resource 
management. The recent findings and 
recommendations of the NH Water 
Commission speak to an ecosystem-
based approach that considers broader 
indirect benefits of preservation and 
repair that can offset the direct cost of 
infrastructure upgrades or environmen-
tal remediation. We all reap benefits 
from a healthy environment (examples: 
food, water, fiber, flood mitigation, fish 
and wildlife, pollutant control).

We must find creative ways to use 
Nature to resolve our problems. We’ve 
replaced Nature’s “infrastructure” with 
engineered infrastructure that provides 
convenient and ample ecosystem ser-
vices that were once provided for free. 
It is no surprise that our infrastructure 
not only compromises ecosystem 
health, but is costly and cannot sustain 

the same quality of service as Nature. 
Green practices that take advantage of 
Nature are becoming more prominent, 
not only for their effectiveness but also 
for their economic, social and cultural 
value. And good planning will allow us 
to preserve those features up front rather 
than costly re-engineering of the land-
scape that causes more problems than it 
solves, and then trying to recapture the 
genie by restoring natural conditions. 
This was Carson’s dilemma with DDT, 
and remains our challenge today. 

Nitrogen (it always comes back to 
nitrogen!) is only one ingredient in that 
recipe for a healthy ecosystem. So, I’m 
reminded of the song “MacArthur Park” 
released by Richard Harris a mere 45 
years ago.

MacArthur’s Park is 
melting in the dark,
All the sweet, green icing 
flowing down.
Someone left the cake out 
in the rain,
I don’t think that I can 
take it,
‘Cause it took so long to 
bake it,
And I’ll never have that 
recipe again!

Oh, no! (Sorry, folks – the song is 
about the environment, isn’t it?).

By Paul Stacey:
Research Coordinator, GBNERR
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I came to the Discovery Center in 

1999 after I had read a short article 
in the paper about volunteers needed 
for the Great Bay Discovery Center. I 
called, came in for an interview with 
Rachel Stevens, and started volunteer-
ing that very week. I loved it. I loved 
meeting all the volunteers, working 
with staff like Beth Kane, meeting the 
people who came through the Center 
and I loved the view. On quiet days in 
the Exhibit Room, I would read through 
some of the information at the desk, but 
I mostly looked out the window. I’m a 
late morning person so I liked working 
in the afternoons and watching the Bay 
and sky turn toward evening. It was a 
real joy.

We always emphasize the view to 
people who are planning to visit the 
Center or who are interested in volun-
teering. There are so few places around 
the Bay where you can actually walk 
and have views of the opposite shore 
while observing the change in habitat 
from upland forest to fresh water marsh 
and salt marsh to open water. The board 
walk makes it easy for people to get out 
and see for themselves the ever chang-
ing nature of the Bay and the flora that is 
found here. The boat launch and sandy 
beach offer another view and habitat. 
Working year round at the Center, we 
get to see some dramatic changes from 
one season to the next. 

In late spring through early October, 
when you are sitting at the desk in 
the Exhibit Room, you can barely see 
the water and you can only point out 
glimpses of it through the leafy veg-
etation. But the contrast of blue sky, 
brown earth, green leaves with hints of 
blue between the leaves and trunks of 
trees is striking. And even though the 
Bay is obscured, you know it is there. 
When visitors come back into the 
building from going to the waterfront 
and boardwalk, they always comment 

on how big the 
Bay looks when 
they actually can 
see it. In sum-
mer evenings, 
the sunsets bring 
photographers 
and others down 
to the waterfront 
to watch the 
colors change as 
night falls.

As fall and 
winter approach, 
the view changes 
and more and 
more of the Bay 
becomes vis-
ible. The water 
seems a lot 
darker now and 
the reflections 
of dark clouds 
make it appear as 
though the water 
is deeper and 
moving more 
quickly. Soon the 
flocks of Canada 
geese and ducks drop down and their 
bobbing bodies ride the waves with an 
occasional bald eagle flying overhead. 
When the ice forms along the shore, 
there are dramatic changes in the view. 
Depending on how far out the ice goes, 
there are ribbons of white and grey 
stretching horizontally as far as one can 
see. Eagles come down on the ice and 
in the river channel there are still ducks 
and geese.

Spring comes and all along the 
boardwalk the woods look a hazy yel-
low as the early shrubs start to come 
out. The season at the Center begins 
again and the horseshoe crabs come up 
on the cobble beach. From the Exhibit 
Room the boat launch area is barely vis-
ible, but the Bay can still be seen and 

he Changing View

VolunteersC O N N E C T I N G  C O M M U N I T Y  A N D  E N V I R O N M E N T

Sheila Roberge
Volunteer Coordinator, 
GBNERR

even some of the salt marsh. Leaf buds 
and new leaves on the mugwort and 
shrubs just outside the window and on 
the distant trees are ready to burst out 
and block the view once more.

 The view from the window at the 
Discovery Center is really always the 
same just the seasonal “decorations” 
change. So when I retire as Volunteer 
Coordinator at the end of February, I 
know the Center won’t change its view, 
it will just add a new decoration. I will 
miss watching the seasons come and 
go from my window and I will miss all 
the volunteers, staff and friends I have 
made here.

©
 K

EL
LE

 L
O

U
G

H
LI

N



race was on October 
27th. The race was 
won by Nate Jenkins, 
who had set a new 
course record in 2011, 
and Heidi Westover, 
who is one of the 
most highly-regarded 
female runners in New Hampshire. 
Stephan Mayeux and Brenda Donroe 
were winners of the competitive walk-
ing division. 957 runners and walkers 
finished the race, which is 140 more 
than in 2011. After expenses, the race 
generated over $20,000 in revenue for 
the Great Bay Stewards! We are very 
grateful to the sponsors for this year’s 
race, including Sprague Operation 
Resources, Coca-Cola Bottling Co. of 
New England, Federal Savings Bank, 
The Exeter Area New Car Dealers 
Association, and Durham Marketplace. 
Sprague has been the lead sponsor for 
all 14 Great Bay 5K races. Coca-Cola 
not only provided financial support 
for the race, but they also donated all 
the bottled water for the race, a van to 

GBSG R E A T  B A Y  S T E W A R D S

President’s Corner

At the October, 2012 
Annual Meeting of 

the Great Bay Stewards, 
some changes were 
made to the Board of 
Trustees. The officers 
for the new year are 
President, Jay Diener; 
Vice President, Jack 
O’Reilly; Treasurer, 

Edward Caito; and Secretary, Joe 
Stieglitz. Bill Kath and Wes Elmer 
retired from the Board after many years 
of dedicated service to the Great Bay 
Stewards. We will miss their thoughtful 
and enthusiastic contributions. We 
also welcomed Bruce Addison to the 
Board of Trustees. Bruce is a Greenland 
resident, and works in the financial 
community in Portsmouth. We look 
forward to working with Bruce, and 
to his input and ideas about ways that 
we can continue to strengthen our 

organization.
The 14th run-

ning of the Great 
Bay 5K road 

PLEASE JOIN US!
All interested parties are cordially 
invited to become Great Bay Stewards. 
Members receive Great Bay Matters and 
other pertinent mailings.

name                                                                                                                          

address                                                                                                                       

town                                                                                                                           

state                                                                          zip                                                  

email                                                                                                                          

Q Guardian $150     Q Protector $75  

Q Steward/Family $35    Q Student $20    Q Other $_______

shuttle racers clothing bags from the 
start area to the finish line, and two 
bicycles that were awarded in a raffle at 
the race’s award ceremony. We are also 
grateful to First Student Bus Company 
for providing the shuttle bus at the race, 
and to Domino’s Pizza of Stratham for 
providing dozens of pizzas for the rac-
ers, especially as they are just coming 
back from a devastating fire earlier this 
year. We are very grateful to all the vol-
unteers who donated their time on race 
day to ensure that all of the racers had 
an enjoyable and a safe race. 

Every year, after the race, we hear 
comments about how friendly and 
enthusiastic the volunteers were, and 
this year is no exception. Lastly, we 
owe credit for the success of this race 
to the hard-working members of the 
race committee, including Wes Elmer, 
Carolyn Fetter, Peter and Laura Flynn, 
Natalie Fortin, Kelle Loughlin, Joe 
Stieglitz, Paul St. Pierre, Kathleen 
Leavitt, Marie Hussey and Peter 
Wellenberger.

Your Board of Trustees is working 
hard to improve and increase the Great 
Bay Stewards’ community outreach 
efforts, to improve and strengthen 
our relationship with the Great Bay 
National Estuarine Research Reserve, 
and to streamline and strengthen our 
organization. We will continue to pro-
vide you with updates on these efforts 
through this column, as well as through 
the monthly electronic newsletter that is 
sent to all members.

Jay Diener
President, Great Bay Stewards

Annual dues may be paid by check made payable to 
the Great Bay Stewards and sent to: Membership 
Committee, 89 Depot Road, Greenland, NH 03840
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ourney of the American Eel

Until recently, eels, seeming to live 
in the depths of mud and sediment, 

have been mysterious creatures. Lately, 
however, scientists have unlocked the 
dynamic lives of these enigmas and they 
are anything but boring. 

American eels (Anguilla rostrata) 
have been important in the commercial 
fishing industry for hundreds of years, 
but well before that, Native Americans 
relied on eels for food as part of their 
diet. During the time of the Abenaki and 
other native tribes, eels saturated Great 
Bay. Today, however the American eel is 
in trouble. Since the 1970s, the popula-
tion has declined by a staggering 99% in 
parts of their range. Factors devastating 
the population are pollutants, parasites, 
over-harvesting and climate change as 
well as significant habitat loss due to 
artificial obstacles in waterways (i.e. 
dams and culverts). 

The American eel begins its life in the 
Sargasso Sea, a 2-million square-mile 
area near Bermuda where they spawn. 
Eggs hatch into small transparent lar-
vae and drift with the Atlantic currents 
for about a year, until they reach the 
Atlantic coast. This journey can bring 
larvae anywhere from Brazil, to the 
Gulfs of Mexico and Maine, or as far 
north as Greenland. By this time, larvae 
have developed fins and appear similar 
to adult eels, although still transpar-
ent. “glass eels”, as they are called are 
highly prized on the Asian market and 
were over-harvested in the United States 
in the 1970s (Maine and South Carolina 
are the only states that still have glass 
eel fisheries.) 

As soon as the glass eels arrive at 
an estuary, they begin their ascent up a 
freshwater river where they soon begin 
to develop a yellow-green pigmentation. 
These juveniles are referred to as yellow 
eels and are found in rivers, lakes and 
estuaries. Interestingly, eels do not dis-
play male or female characteristics until 

the yellow eel stage and new research 
has discovered that density drives 
sex determination within this species. 
Densely populated areas tend to sup-
port males, while less densely populated 
areas support females. Loss of habitat 
and consequently an increase in popula-
tion density will likely have a long-term 
impact on the reproductive success of 
the American eel.

The transformation of yellow eels 
into sexually mature “silver eels” is one 
of the most fascinating of all stages. This 
final metamorphosis is a gradual process, 
changing eels from freshwater-inhabiting 
fish into marine travelers. During this 
mutation, an eel’s fat reserve increases 
to fuel the impending ocean journey and 
their gut begins to degenerate, as they do 
not eat during migration. Blood vessels 
that feed their swim bladders increase in 
number, which allows for increased gas 
absorption and reduced gas loss, both of 
which are important for buoyancy. An 
eel’s eyes double in size and become 
more sensitive to blue, thereby improving 
their vision in deep waters. On dark, rainy 
nights from September to December, 
silver eels begin their migration down-
stream towards the Sargasso Sea, back to 
the warm water spawning grounds where 
it all begins and ends; for American eels 
only spawn once in their lifetime. 

This migration downstream is by far 
the most important and unfortunately, 
the most treacherous leg of their journey. 
Hydropower plants have created a gaunt-
let of turbines and dams in waterways. 
Half of all eels passing through certain 
types of turbines die, and it is estimated 
that 80-100% are injured. These injured 
eels are unable to survive the long migra-
tion and do not contribute to the breeding 
population. Climate change has altered 
the strength of westerly winds that affect 
ocean currents and precipitation in the 
North Atlantic. Larvae that are carried 
back from the Sargasso Sea rely solely on 

ocean currents to deliver them safely to 
the coast. If these currents are altered due 
to climate change, this could have a dev-
astating effect on the population. Also, 
variability in ocean current makes the 
migration of silver eels that much more 
strenuous and unpredictable. With a lim-
ited fat reserve and a degenerating gut, an 
adult eel has a very small time frame to 
reach the Sargasso Sea to reproduce. 

It is imperative that local, regional 
and international groups work together 
to protect the American eel through con-
servation of migratory waterways and 
a focus on mitigating climate change. 
Collectively, we can ensure that these 
incredible creatures are protected and 
able to do what we are all trying to do: 
Survive.

Nicole Andrews
Naturalist, GBNERR

Top: A single yellow eel mingles with a 
croud of early stage “glass eels.” 
Above: Fisheries biotechnician Tyson 
Morrill holds a silver eel killed in a N.H. 
dam turbine in August 2010.
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Destination: California
Tijuana River National Estuarine Research Reserve
The Tijuana River National Estuarine Research Reserve 

(TRNERR) is located 15 miles south of San Diego and 
immediately adjacent to Tijuana, Mexico. This Reserve covers 
2,531 acres and preserves one of the few salt marshes remain-
ing in southern California. Most of the land within the Reserve 
is held in public ownership for resource conservation with 
three quarters of the watershed in Mexico. The diversity of 
habitats and the range of human and physical problems facing 
the Reserve make it rich in both biological and social science 
study opportunities. TRNERR is also recognized as a “wetland 
of international importance” by the Ramsar Convention. 

The TRNERR was designated in 1982 and is managed by 
California State Parks. The estuary connects fresh water from 
the Tijuana River and salt water from the Pacific Ocean along 
the Pacific Flyway, providing a sanctuary that gives shelter 
to over 370 species of birds, 320 of which are migratory. The 
Reserve is also home to four federally listed endangered birds, 
the light-footed clapper rail, least bell’s vireo, California least 
tern and the California brown pelican. 

Stream flow in the San Diego region is the most variable 
in the nation. There are some months where the Tijuana River 
does not flow at all; causing drought for the surrounding area. 
At other times of the year, the very same area may flourish with 
the extensive stream flow. 

The Reserve’s Coastal Training Program understands 
that intense pressures in communities on both sides of the 
U.S./Mexican border result in significant impacts to coastal 
resources. A strong program to deliver sound information to the 
local decision makers has been crucial to this delicate coastal 
management challenge. 

The Reserve boasts an ecologically sustainable visitor cen-
ter, which houses the primary education center for the public 
and school groups. There is also a training center, research 
laboratory and a shaded outdoor amphitheatre for exhibits. 

The visitor center is free and open year-round from Wednesday 
through Sunday. Four miles of trails will lead you through the 
Tijuana Reserve, either on foot or by horseback. If you would 
like, docents will happily escort you along the trails and binocu-
lars are provided free of charge. 

A number of trails at TRNERR provide excellent wildlife 
viewing opportunities within the estuary. The North and South 
Beach Trails are wonderful for taking leisurely strolls, where 
you are likely to see dolphins, pelicans and terns. Make sure to 
take in the breathtaking view from Monument Mesa while you 
are there! 

Whatever you choose to see while visiting TRNERR, you 
are sure to be impressed by this unique and diverse estuary 
along the southern California coast. For more information about 
Tijuana Estuary, visit their website at www.trnerr.org.

Nicole Andrews
Naturalist, GBNERR
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