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Finding Protection in a Predator
umass amherst entomology professor Joseph 
elkinton has recruited a first class coach in 
building a dream team to fight the european 
winter moth, an invasive import that has been 
defoliating trees in eastern massachusetts at 
an alarming rate in recent years.

That recruit just happens to be Mother 
Nature herself.

The team includes Cyzenis albicans, a 
parasitic fly common in Europe where it 
generally controls winter moth outbreaks. 
In May, Elkinton’s research team released 
2,000 of them in Wellesley’s Centennial 
Park with the hope of establishing the 
parasite in the local moth population. 

the goal of umass extension’s work 
on ecosystem management, pro-
tection and restoration – featured 
in this issue of in common – is to 
protect and manage land while 
minimizing the negative impacts of 
development. this subject is one of 
extension’s seven issue areas, one in 
which we focus on creating networks 
of community leaders to work with 
landowners to ensure that accurate 
information informs their decisions.

our role in this area – as with much 
of what we do – is to provide a pro-
ductive linkage between the public 
and the academic resources of 
umass amherst. in fiscal year 2008, 
we logged nearly 200,000 direct 
public contacts about ecosystems, 
and spent nearly $1.5 million on 
work in this area. more than 5,200 
of those contacts involved support-
ing teachers and students to address 
these topics. 

in this issue, you can read about 
research into nudging a system 
back into balance following the 
invasion of an alien insect. see 
how extension specialists, a plant 
researcher, and a nursery profession-
al collaborated to stop the spread of 
invasive plants. find out about how 
information technology is helping to 
keep our transportation system from 
impeding the movement of aquatic 
species.  finally, join 4-h members 
as they learn a deep approach to 
observation of the natural world.

— nancy garrabrants, director 
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as spring blooms across the massachusetts 
landscape, it’s hard to feel anything but love 
and respect for the pageantry of color, 
scent, and form that is new england’s flora 
– unless, that is, you happen to be randy 
prostak and you are eyeing a newfound 
patch of Japanese knotweed.

To Prostak, and other volunteer mem-
bers of the decade-old Massachusetts 
Invasive Plant Advisory Group (MIPAG,) 
such innocent-looking specimens are 
about as welcome on Massachusetts soil 
as Attila the Hun. 

While a crawling tree killer like the Asian 
longhorned beetle grabs all headlines –  
as it should – prolific plant invaders such 
as Japanese knotweed, purple loosestrife, 
burning bush, or Norway maple are 
quietly infiltrating, and in some areas, 
obliterating native plant communities. 
MIGPAG has classified 84 such species as 
invasive in Massachusetts.

“Insects can be dramatic,” acknowledges 
Prostak, a weed scientist and Extension 
specialist at UMass Amherst. “Plants are 
slower. Lots can happen when people 
aren’t paying attention.” 

Of over 2200 documented species of plants 
that exist “in the wild” in Massachusetts, 
about a third are “naturalized” non-native 
species that arrived here by various means 

People
assembling a Strong Defensive Line-up

but are now firmly rooted in the landscape. 
While only 84 of those non-native plants 
are currently considered harmful invaders, 
those few present a dire threat to local spe-
cies and ecosystems. One recent study 
found that over a third of New England’s 
rare plants – over 200 native plants in 
Massachusetts alone – are threatened by 
invasive species. While it’s hard to put a dol-
lar value on the total damage done each 
year by invaders, says Prostak, it’s even hard-
er to assign a dollar value to what is ulti-
mately at stake: biodiversity, the biological 
richness that is the life blood of ecosystems. 
“You can’t put a value on that,” he adds. 

Since 1999, the Massachusetts Invasive 
Plant Advisory Group has gathered 
together stakeholders from both public 
and private sectors – scientists, landscap-
ers, nursery owners, land and wildlife 
conservationists, public utility and state 
natural resource officials, to name a few 
– to organize an effective defense and to 
mount a counterattack. 

In 2005, after years of painstaking 
research and deliberation, the group issued 
two landmark reports on the evaluation 
and management of invasive plants in 
Massachusetts. Following MIPAG’s rec-
ommendations, the state’s Department of 
Agricultural Resources issued a ban on the 

importation and cultivation of over 80 
invasive plant species, becoming one of 
the first states in the nation to do so. 

How the group got from that first meet-
ing to the present is a case study in con-
sensus building. Every detail from devising 
an action plan to deciding what recom-
mendations to make had to be hammered 
out and voted upon. While the diversity 
of its membership was a plus, scientists, 
businesspeople, advocates and regulators 
did not always see eye to eye on solutions.

“We had lively discussions,” recalls 
Prostak, who regularly makes invasive 
plant recommendations. “We had two 
different sides that came together to 
work very effectively. There were times 
when people disagreed, but there was 
always respect for other opinions.”

No matter what the particular bone of 
contention, says Prostak, science always 
carries the day. “It’s a democracy only 
in the sense that we vote, but there is an 
overwhelming majority every time.”

Playing a central role in building consen-
sus was Rena Sumner, executive direc-
tor of the Massachusetts Nursery and 
Landscape Association and MIPAG’s 
long-serving co-chair. Since the group’s 
inception, says Sumner, the process has 
been cooperative and deliberative, even 
in the beginning when passions ran high. 
“I’m very proud of our collaboration,” 
she admits. “There were always differ-
ences of opinion, since livelihoods were 
involved. But people put away personal 
agendas for the greater good.” 

 Sumner agrees that the group’s string 
of successes would have been impossible 
without the participation – and where-
withal – of industry associations. Those 
entities, along with state agencies, pro-
vide funding for research. 

“Industry wants to be part of the solu-
tion. As stewards of the environment, 
the bottom line for us is to do the right 
thing,” says Sumner.  n

Randy Prostak and Rena Sumner 



have a huge impact on the movement of vari-
ous species,” continued Jackson. “But if it is 
done well, the impact can be relatively small.”

That’s where UMass Extension’s River 
and Stream Continuity Project is making 
a difference. Advances in electronic map-
ping techniques, database management, 
and community monitoring, along with 
a new understanding of exactly of how a 
proper crossing should look, are coming 
together to create a huge regional inven-
tory of crossings.

At the heart of the project is a process by 
which observers gather raw data regarding 
the size, shape, construction, and setting 
for any stream crossing. Coordinators 
then input the data into an online data-
base where a scoring algorithm developed 
by Scott Jackson and his team attaches a 
numerical rating to each crossing, flagging 
the crossings most in need of an upgrade. 
A score of 0-1 means that a crossing is a 
severe barrier and is woefully inadequate; 
9-10 means that almost any critter out 
there can breeze through.

That process has been quietly gathering 
steam since 2000, when it was launched 
in conjunction with the Massachusetts 
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averting a Collision on new England’s aquatic highways 
there is a huge, hidden transportation system 
in new england, made up of critical highways 
and byways that exist alongside and rival 
our more familiar asphalt arteries, and that 
remain just as critical to the health and wel-
fare of large communities.

Where the two transportation systems 
intersect, the result, too often, is a silent 
but disastrous pileup – disastrous, most 
immediately, for aquatic dwellers.

“Fish and other wildlife rely on the 
continuity and connectivity of rivers 
and streams just as we rely on continu-
ity and connectivity in our roadways,” 
explains Scott Jackson, who directs 
UMass Extension’s Natural Resources & 
Environmental Conservation Program 
(NREC). “Wherever they meet, the water-
way is in danger of being fragmented, and 
that can really harm the larger ecosystem.”

There are over 28,500 such road and rail 
crossings in Massachusetts alone, many 
incorporating older culverts designed 
simply for moving water. Decidedly 
low-tech, culverts are often hidden and 
largely, for many of us, forgotten as long 
as the traffic continues to roll.

“The design of a crossing, its size, shape, 
method of installation, and maintenance can 

Watershed Initiative. Jackson has f ine-
tuned the algorithm and his team has 
worked to make the data gathering 
as accessible as possible. Extension’s 
partners in the project now include 
The Nature Conservancy and the 
Massachusetts Riverways Program. 

The project, however, is about to take a 
big step forward with the introduction 
of new database software tools, allow-
ing a more user-friendly interface for the 
volunteers and coordinators who gather 
and provide data, improved verification 
and cross checking, and the potential to 
dramatically increase the number of sites 
inventoried. With the anticipated addi-
tion of the state of Maine to the mix, 
the River and Stream Continuity Project 
will cover all of New England, even as 
other states and federal agencies inquire 
about the system and how it might be 
applied to their states.

Critical to the expanded scope of the 
project have been two self-professed 
“techies,” neither of whom normally 
works with things like rivers and 
streams, but both of whom acknowledge 
a deep commitment to the ecological 
integrity that this project embodies. 

Places 



g
said Molly Vollmer, Plymouth County 
4-H Extension Educator. 

“My big push with the 4-H members 
and with anyone who will stand still is 
to make them aware of their surround-
ings by honing their senses and observa-
tion skills and also giving them a taste 
of the different disciplines involved in 
science,” noted Fragata who is joined by 
husband and wife team Charlie and Peg 
Chace in leading the club.

Art, observation and nature, for instance, 
come together in the club sketchbook. 
Each member records drawings of a par-
ticular place, along with elements like 
weather conditions, time of day, and 
season. The sketchbook is then passed 
to another member until it has made it 
through all members, illustrating the 
connection between creative skills and 
science skills as the observations evolve.

“It’s a great way for the kids and their 
families to have fun with art, under-
stand observation skills, and learn more 
about science at the same time,” said 
Charlie Chace. n
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Making Science Fun, One Vernal Pool at a Time 
certifying vernal pools, building wood duck 
nesting boxes, and participating in ocean 
clean-ups may challenge the idea of spare 
time fun for many young folks. not so if you 
are a member of the nature’s navigators 4-h 
science club of middleboro. the club’s 16 
members, ages seven through 16, relax into 
all of the above with joy and enthusiasm.

“Science experiments and scientific jobs 
are multifaceted, involving several dis-
ciplines, skills and most importantly, a 
healthy dose of enthusiasm,” notes Carlos 
Fragata, one of the club’s three leaders. 

Within the last year, the club has 
partnered with state agencies like 
the Department of Environmental 
Protection and the Division of Fisheries 
and Wildlife, and national organizations 
like the Ocean Conservancy, to help  
protect native wildlife and areas vulner-
able to overdevelopment and to maintain 
the integrity of local ecosystems. 

“Nature’s Navigators have a history of 
participating in a ton of community ser-
vice projects. They do great work for the 
environment and are a wonderful exam-
ple of what 4-H can do in a community,” 

“In some ways, it makes you want to run 
right out and start measuring culverts,” 
notes David Ruderman, a software engi-
neer for UMass Amherst Outreach, who 
is working on the technical side of the 
project with Michael Muller, a consultant 
well-versed in the database management 
software called Cold Fusion. A big part 
of Ruderman’s job is to accommodate the 
small differences in each state’s approach.

“This is a simple relational database in 
many respects,” he said, “but there is the 
potential here for a much broader appli-
cation, and the chance to make a differ-
ence to a critical area.” 

Muller’s job is to make all that data easier 
to extract and interpret on the Web. 

“This project is expanding, and as it does, 
there will be all kinds of new input. It’s 
important to make that additional input 
more user friendly, and to create a com-
munity of sorts,” he said. “With Cold 
Fusion, it’s good to have a consultant who 
can take a step back from the issue itself, 
and look carefully at access and usability.”

The community component has been 
essential to the development of the 
project, says Jackson, especially since 
the on-the-ground observers are often 
volunteers from watershed associations, 
stream teams, and local chapters of Trout 
Unlimited, with coordination, training 
and technical assistance from the UMass 
Amherst Water Watch Partnership.

The data those observers provide, and 
the added accessibility and capabilities 
for parsing, will be important as the 
project focuses on its two other goals: 
promulgating standards for crossings, 
and helping to prioritize improvements. 
UMass Amherst’s ground-breaking com-
puterized Comprehensive Assessment 
and Prioritization System (CAPS), 
which allows planners to develop maps 
that gauge the impact of a project on an 
ecosystem, takes setting priorities “to a 
whole new level,” says Jackson.

“For this kind of work, CAPS is a tool 
like no other,” said Jackson. n

Things 
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This kind of biological control pro-
gram – using natural predators to 
manage pests – is at the heart of 
Elkinton’s work. He has spent much 
of his career studying enemies of the 
gypsy moth, a menace that has sub-
sided in recent years thanks largely 
to a naturally occurring fungus. 
He is also researching Laricobius 
nigrinus, a beetle found in Idaho 
that appears to attack the woolly 
adelgid, which has destroyed entire 
hemlock forests in the mid-Atlantic 
states and continues to threaten 
trees in western Massachusetts. 

Elkinton was also part of the team, along 
with UMass Extension specialists Deborah 
Swanson and Bob Childs, who first iden-
tified the winter moth in this region.

Hidden in a maze of hallways in UMass 
Amherst’s Agricultural Engineering 
building, Elkinton’s lab is a hive of activ-
ity. Post-doctoral researcher Dave Mausel 
hauls in armloads of hemlock branches 
bearing the distinctive white cottony 
adelgids he just collected on Mount Tom, 
while grad student Artemis Roehrig 
examines fly eggs under a microscope. 
Insectariums that are used to store and 
transport the flies and wasps called 
Agrypon flaveolatum (another winter 
moth predator) are stacked in a corner 
and are mostly empty after the recent 
release in Wellesley. Trays of winter moth 
cocoons infected with Cyzenis ablicans 
are also neatly stored and waiting to 
hatch the small moth-killers. 
Elkinton’s research team has collected 
as many as 250,000 winter moth cat-
erpillars from a single tree in some of 
the most highly infested areas along the 
state’s coastal rim from the North Shore 
to Cape Cod, where millions of trees 
have been stripped of their foliage. 

“The densities are huge,” Elkinton says. 
“There are trillions of winter moths out 
there.” The lab has been racing to pro-
duce enough of the tiny flies to have an 
impact on the winter moth population in 

Massachusetts. The flies attack the moth 
by laying their eggs on leaves, which are 
then eaten by the green inchworm cater-
pillars. Once inside the caterpillars, the 
eggs hatch and the parasites devour their 
host, eventually emerging from the dead 
moth’s cocoon in spring. 

Initially, Elkinton and his researchers 
removed fly eggs under a microscope 
and fed them one-by-one to the caterpil-
lars, which were kept in his lab’s growth 
chamber until they pupated, but that 
method of propagation was slow and 
labor-intensive. Now he collects moth 
caterpillars already infected with the par-
asite in British Columbia where an earlier 
infestation of winter moth was success-
fully controlled by the fly.

“We think this will solve the problem 
completely because it has already worked 
in Canada,” Elkinton explains. 

The winter moth arrived in 
Nova Scotia in the 1950s and 
in British Columbia in the 
1970s, but the pest has been 
completely controlled by the 
introduction of Cyzenis albicans 
there, a process that took about 
five years. Concerned that 
Massachusetts’ cold climate 
may prove too harsh for the f ly, 
Elkinton is planning a trip to 
northern Norway this summer 
to study a winter moth out-
break there and to search for 
predators that might favor the 
moth in a harsher environment. 

Compared to using pesticides, bio-
logical control is a natural, non-toxic, 
and relatively inexpensive method of 
managing pests, but it can sometimes 
have adverse side effects. Elkinton’s 
research has found that a parasitic f ly 
released in 1906 in an attempt to con-
trol gypsy moths also attacked other 
moth species. As a result, glimpsing 
the colorful and benign luna moth 
today is a rare treat.

“It’s a diff icult and lengthy undertak-
ing to understand the dynamics of a 
population,” Elkinton explains, “but 
it’s very important to study the natu-
ral enemy and its host range. This f ly 
is very specif ic to the winter moth – 
it won’t even attack other kinds  
of inchworm caterpillars,” he adds. 
Even the Bruce spanworm, a native 
species, which has hybridized with 
winter moths in some parts of the 
state but has its own set of predators 
keeping it in check, seems immune to 
Cyzenis albicans.

Elkinton says the foundation of his 
research on the winter moth has been 
an in-depth study done in the 1950s 
at Oxford University where the moth 
was “famous.”

“It’s neat to be working on this 
famous insect in a completely new sit-
uation and redoing this classic work in 
a different context,” Elkinton adds. n

“It’s a difficult and 
lengthy undertaking to 

understand the dynamics 
of a population,”  
Elkinton explains,  

“but it’s very important 
to study the  

natural enemy and  
its host range.”
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gonna Make This garden grow
gardens are sprouting everything, everywhere.  
With renewed interest in home gardening for health, 
sustainability, and simple peace of mind, there is likely 
to be a bumper crop of questions about gardening 
techniques and problems. harvest your questions and 
consult http://www.umassextension.org/index.php/
information/25-gardening-home-horticulture.




