


Sirs: I was not aware that you had a photo contest. Other
wise, you would have been inundated with my MA photos. 
Can you tell me when entries can be sent to the contest? 
Honorable Mention, Don Boulanger, is an old friend whom 
I have lost contact with. Glad you included him. I've been a 
lifelong sportsman and shooter. Love photography. Won a 
few times in the MA calendar contest that used to be run. 
Thanks for the great magazine. You'll be seeing more of me. 

Dave Sherman 
Greenfield, MA 

Based on the tremendous response we got from both contes
tants and readers, we plan to hold another wildlife photo con
test next year. We are currently reviewing our entry and judg
ing procedures, and will make an announcement in the maga
zine sometime in the first half of 2012. You can also subscribe 
(free) to the Mass Wildlife Newsletter, where contest details will 
also be announced as soon as they are avai/able. Presumably 
the resulting photo contest magazine will be the No. 4 issue of 
2012. So, readers, get out there and start photographing (hint: 
we hardly got any [underwater] photos of fish in the last con
test, so that may be a rich area to explore). Good luck! PG.M. 

Dear Editor; I have a question . The day after our near-torna
do (it didn't hit Leominster), about 8 AM, our yard seemed to 
be alive with squirrels jumping all over oLlr big trees. After 
awhile it appeared that a particular branch had become a 
main route for one squirrel after another. We normally have 
2 or 3 squirrels in our yard, and it seemed like these squir
rels were chasing these other squirrels out of our yard. Do 
you think this had anything to do with the tornado? 

Another question: Is it ever possible for a rabbit to mate 
with a squirrel? I thought years ago I saw a squirrel that 
seemed to hop more like a rabbit. We enjoy and subscribe to 
your magazine. We loved the issue with all the prize photo
graphs. 

Mrs. Marilyn Carter 
Leominster, MA 

The tornado (presumably you are referring to the major one 
that struck Springfield and points east this year) occurred on 
June I, right at the peak of the gray squirrel's second mating 
season of the year. My best guess is that what you witnessed 
was a classic, typically convoluted, squirrel mating chase: a 
female in estrous pursued by a group of up to a dozen excited 
males. It is unlikely it had anything to do with the tornado, but 
weather probably played an indirect role: We have had back
to-back, extremely abundant, hard mast crops (acorns and oth
er nuts) for the past two autumns (likely produced by the trees 
in response to the December, 2008, ice storm's "Swiss chees
ing" of the forest canopy) and as a result, squirrel and rodent 
populations are now exceptionally abundant. That means lots 
more squirrels to observe, and higher than average numbers of 
squirrels engaged in mating chases. In answer to your second 
question, squirrels and rabbits are far too distantly related spe
cies to interbreed. However, a squirrel that recovered from an 
accident (most likely a car strike) could end up with skeletal or 
spinal defects that might force it to move/ jump in an abnormal 
manner. PG.M. 

Continues, page 36 

DEVAL L. PATRICK, Governor 
COMMONWEALTH Of MA.'lSACHIllETTS 

RICHARD K. SULLIVAN JR., Secretary 
E).'[C. OFC. Of E,'ERGY & L'<\IIIIONMENrAl. AffAIRS 

MARY B. GRIFFIN, Commissioner 
DEPARUlE~T Of FISH & GAME 

WAYNE F. MacCALLUM, Director 
DIVISION Of FISHERI£'! & W,LDUfE 

FlSHERlES & WILDLIFE BOARD 
GEORGE L. DAREY, Chairperson (Lenox) 
BONNIE BOOTH (Spencer) 
JOHN F. CREEDON (Brockton) 
JOSEPH S. LARSON, Ph.D. (Pelham) 
MICHAEL P. ROCHE (Orange) 
BRANDI VAN ROO, Ph.D. (Douglas) 
FREDERIC WINTHROP (Ipswich) 

NATURAL HERITAGE & 
ENDANGERED SPECIES 
ADVISORY COMMmEE 
KATHLEEN S. ANDERSON, Chairperson 
(Middleborough) 
MARILYN .J. FLOR (Rockport) 
JOSEPH S. LARSON, Ph.D. (pelham) 
MARK MELLO (South Dartmouth) 
GLENN MOTZKlN (Shutesbury) 
THOMAS J. RAWINSKI (Oakham) 
.JONATHAN A. SHAW (SandWich) 

EDITORIAL STAFF: 
PETER G. MIRICK. Editor 
BILL BYRl'lE, Feature PhotoRrapher 
DAVID GLASSBURN GABRIEL, Art Director 
JILL DURAND. Circu/atian ManaRer 

MassWildli£e 
The Division 01 Fisheries & Wildlife is an 

agency 01 the Executive Olfice of Energy and 
Environmental Alfairs and does not discriminate 
on the baSis of race, creed. color. nationaJ origin. 
dlsabilily. age. or sex. II you helieve thaI you 
have been discriminated against in any DiviSion 
program. activUy. or fllcility. contact : Office 
01 Equal Opportunity. U.S. Department 01 Ihe 
Interior. Office of the Secretary. Washington. 
D.C. 20240. 
M ... " ,< o ,"I W II Iff (ISSN 0025-4924) i. 

publlshed quarterly by the Massachus(ltts 
Division 01 Fisheri.,. & Wildlife. Inlormation & 
Education Section. Fisheries & Wildlife Field 
Headquarters, We.,borough, Mil 01581. Tel.: 
(508) 389-6300. Subscriptions: ,Ii / year: ., 10 / 2 
years. Checks or Money Orders only. Canadian 
subscribers add 53.00 per y~ar. Foreign orders 
other than A.P.O. will not be accepte", Notify 
us at once when your address changes: send 
Ihe label oft your magazinc along with th" 
nt"w address. Magazines not delivered through 
failure to send change 01 iJ<ldress six weeks in 
advance cannot bf' replaced. Not re."ponsible for 
unsolicitt"d material. No advertising accepted. 
Articles may not be reprinted withuul priOr 
permission. except that photocopying tor 
pducational USl" is permitted. All material 
copyrighl of Ma&sttJldllleor I'hp author. artist or 
photographer of the works. Printing and postage 
costs are paid by subs:ulpHlin revenue. 

Publication of th i:t document is 
approved by the StotL Purchasing Agent. 

25M 09/11 



MASSACHUSETTS 
_WILDLIFE 
Vol. LXI No.3 

FEATURES 
BIOCONTROL COMES OF AGE 

~ Annie Reid 
Purple loosestrife is a beautiful but invasive species 
that dominates wetland habitats at the expense of 
many native species, but with community involvement, 
biocontrol in the form of loosestrife-consuming beetles 
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is proving to be an effective way to limit its dominance ... 

WHITE NOSE: DISASTER 'FOR THE BATS 14 
- Peter G. Mirick 

It is hard to imagine that the most common bat in New 
England, along with several of its relatives, may soon 
be extinct, but a deadly, rapidly spreading, emerging 
disease introduced from Europe 5 years ago has already 
killed a million bats, and the prognosis remains grim ... 

COASTAL OFFICER: A DAY IN THE LIFE 30 
- Tara Carlow 

An Environmental Police Officer assigned to coastal 
duty actually enjoys spending most of her days on 
the ocean checking commercial and recreational 
fishermen and enforcing the laws and regulations that 
protect our marine resources ... 

On the Cover: Fading icon of summer evenings in New 
England, a Little Brown Bat photographed in winter 
hibernation deep within an abandoned mine in western 
Massachusetts is suddenly in harm's way due to a dead
ly fungus somehow imported to a New York cave from 
Europe 5 years ago. The fungus thrives only in cold, 
very humid environments - exactly the habitat most 
of our hibernating bats seek out to remain hydrated 
and torpid in winter. This bat, torpid and displaying 
tiny water dropl'ets that indicate high ambient humid
ity, is also showing signs of infection: white, cottony 
excrescences around its nose and on parts of its wing 
membranes. Like a million of its relatives, it likely died 
before spring after using up its winter energy reserves 
trying to battle the infection. Photo © Bill Byrne 

TO SUBSCRIBE OR BUY A GIFT SUBSCRIPTION 
PLEASE VISIT www.mass.gov/masswildlife 

OR CALL (508) 389-6300 ANY WEEKDAY 

Questions about your subscription? 
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Editorial 

Standing Up for Turtles 
For aliSO state fish and wildlife agencies, 

2011 is the Year of the Turtle. It isn't that 
we have switched from the Gregorian 
calendar to the Zodiac calendar (this 
is , in fact, the Year of the Rabbit on the 
Chinese calendar); rather the state fish 
and wildlife agencies have joined with 
other conservationists to raise public 
awareness about the precarious status 
of many of the world 's turtles. 

This effort is being led by Partners in 
Amphibians and Reptiles (PARC). Formed 
in 1999, PARC is a non-governmental or
ganization that has partnered with the 
Association of Fish and Wildlife Agencies 
to further the conservation of herptiles. 
It has become a respected and effective 
leader in this effort. 

Globally, nearly half of all living turtles 
are considered by the International Union 
for the Conservation of Nature (IUCN) to 
be on the verge of extinction. This is par
ticularly sad and ironic because turtles, 
with a lineage that dates back some 215 
million years , are one of the oldest reptile 
groups on earth . Since evolving their 
unique, protective shells and somehow 
managing to get their shoulder blades 
under their ribs around that time, turtles 
have changed little. They simply came 
up with a superb armored body design 
early on, and it has served them well for 
millennia. 

Over the past 200 + million years turtles 
have survived the catastrophic meteorite 
collisions and volcanic eruptions that 
spewed so much debris and ash into the 
atmosphere that incoming solar radiation 
was blocked , causing the extinction of 
many species (including all of the dino
saurs). But turtles never faced a thing so 
intractable, pervasive, and destructive 
as roads and vehicles, nor did they ever 
have to deal with the technologically bril
liant, highly effiCient, predatory collectors 
known as human beings. 

Today, turtles are disappearing faster 
than any other animal group. Human ac
tivities are the causative factor drivingtur
tles (and manyother animals) towards ex
tinction. Specifically, there is an enormous 
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and growing human consumptive demand 
for turtles , especially in increasingly 
affluent Southeast Asia, and ever-increas
ing worldwide habitat alteration and loss 
from development. 

Massachusetts has 10 native and at 
least one introduced turtle species. In 
addition, at least 3 species of sea turtles 
are commonly found in our coastal waters 
during the summer and early fall. These 
seasonally-occurring sea turtles are all 
federally listed as Endangered or Threat
ened, as is one of our inland species. Six 
of the 11 turtles permanently resident in 
Massachusetts are state-l isted under the 
provisions of the Massachusetts Endan
gered Species Act (MESA). 

The Division of Fisheries and Wildlife 
became concerned about the threats 
facing turtles and other reptile and am
phibian species in the 1970s, and after a 
comprehensive review the first regula
tions protecting turtles and other reptiles 
and amphibians were put in place in early 
1980. Among other things, the regula
tions specifically ended the commercial 
collection and sale of any of our native 
turtles for the pet trade, and limited the 
legal possession of both our common 
and rare species. 

In 1983 legislation established the Non
game Advisory Committee and placed the 
Natural Heritage and Endangered Species 
Program within the Division of Fisheries 
and Wildlife. The voluntary income tax 
check-off was also established to help 
fund nongame work, and some of that 
work was directed to the conservation 
of turtles. Here are some examples of 
steps we have taken to improve turtle 
conservation ever since: 

1) In 1985 the DFW began a restoration 
program in partnership with Worcester 
State Biology Professor Terry Graham 
for the Northern Red-bellied Cooter 
(then called the "Plymouth Red-bellied 
Turtle") . This program "head started" 
the growth of hatchlings by raising them 
in heated fac ilities through the winter 
and releasing them into the wild the 
following spring. Since then more than 



3 000 headstarted hatchlings have been 
r~leased and both the population and 
range of the Red-bellied Cooter continues 
to increase. 

2) This past August the Fisheries and 
Wildlife Board adopted a staff-recom
mended conservation plan for the East
ern Box Turtle, a MESA-listed species. 
Primarily an upland species, th~ box 
turtle requires fairly large blocks of In~act 
habitat to sustain a viable population. 
The plan is based on the establishment of 
box turtle Conservation Protection Zones 
(CPZs) containing the ~ost. important 
remaining box turtle habitat In the state. 
A conservation permit for a development 
or other impacting activity on property 
supporting box turtles requi~es MESA 
"net benefit" mitigation that Will now be 
directed towards the permanent protec
tion of 175,000 acres of habitat in the CPZs 
for the box turtle. This is 85 percent of 
the total 206,472 acres that will be in a 
CPZ. Implementation of this conservation 
plan will result in more effective and ef
ficient protection and regulation of the 
box turtle in Massachusetts. 

3) The DFW has ente:ed apartnership 
with Mass Highways to Identify measures 
that can be taken to reduce vehicle col
lisions with wildlife and improve public 
safety. Turtle roadway mortality moni
toring is a specific focus of t~is e.ffort. 
With the assistance of the University of 
Massachusetts we are using volunteers to 
document road kill mortalities to develop 
a statewide data base on the location 
and number of turtles killed, which can 
then be used to develop measures (cul
vert/ bridge designs, fencing, road layout 
and the like) that will reduce turtle road 
crossing mortality 

4) The Division is participating in ?e
velopment of an explicit conse~vatlOn 
plan to maintain viable populations of 
Blanding's Turtles in the Northeast. 
Supported by a Fede:al.State Wi.ldli!e 
Grant the Fish and Wildlife agencies In 
Main~ Massachusetts, New Hampshire, 
New Y~rk, and Pennsylvania are working 
with the University of Massachusetts 
and USGS cooperative Fish and Wildlife 
Research Unit to identify and rank region
ally important Blanding's Turtle sites and 
develop management plans to maintain 
those sites most critical to sustaining the 
Blanding's Turtle. 

5) We have hired four profes.sional 
biologists with graduate degrees In her
petology and are proactively engaged 
in research and management for the 
conservation of turtles and other reptiles 
and amphibians. 

The extinction of turtles would have cul
tural as well as ecological consequences. 
The subjects of painters, photographers, 
poets, songwriters, and sculptors, tu~t1es 
have been a part of human cultures since 
the dawn of civilization. The Tortoise and 
the Hare is one of the best known Greek 
fables. The turtle is one of the most sa
cred animals in Chinese mythology and 
one of the 12 animals designating years 
in the Chinese calendar. 

It is incumbent on us to take steps to 
preserve turtles, and fortunately there is 
still time to apply our scientific and tech
nological capabilities to maintain a.nd 
restore viable populations of our native 
species. But turtles need help worldwide 
as well as here in the Commonwealth. 
Public awareness of their plight, and 
public support for their conservation, is 
critical if we want to ensure that all our 
turtles will still be present in the world 
of future generations. 

~F~~m~ 
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by Annie Reid 
Has biocontrol come of age? To see a Environmental science students from 

class of high sC '~ool students wadin~ in Westborough High School dig Purple 
a .ma.rsh of cattail a~d purple loosestr~fe, Loosestrife root balls in a flooded 
dlggmg roo~ baUs m ~pnl or countmg cattail marsh in April 
and measunng stems m September, you . 
might begin to think so. the quality of the natural environment in 

Biocontrol is the use of one organism Westborough, a town blessed with sev-
-thebiocontrolagent-tocontrolanother era I ponds, five major swamps, and the 
organism that is a pest to humans. In headwaters of the Assabet and Sudbury 
this case, the pest is the invasive wet- Rivers. Purple loosestrife had invaded 
land plant, purple loosestrife (Lythrum our wetlands over the past 20 years. With 
salicaria) , and the biocontrol agent is a biocontrol project like the one we had 
loosestrife-leaf-eating Galerucella bee- read about, we could also bring a real, 
ties. Both purple loosestrife and these hands-on environmental project to the 
beetles are originally from Europe. next generation of environmentalists, 

The Westborough Purple loosestrife the town's young people. 
Biocontrol Project began when a few We instantly had second thoughts. A 
members of the Westborough Commu- biocontrol project using a non-native 
nity land Trust (WClT) read a newspaper organism is fraught with perils. The past 
articlein2008aboutahighschool teacher provides scary examples of non-native 
and class in Uxbridge who were raising plants or animals being introduced inad-
and releasing beetles to control purple vertently or deliberately (for biocontrol 
loosestrife. It inspired us. or other purposes) and going on to cause 

Our first thought was that a similar major environmental harm. 
project would fitthe land trust's environ- An infamous case is the Indian mon-
mental and educational aims. Bycontrol~ goose (Herpestes javanicus) , introduced 
ling purple loosestrife, wecould improve from Asia to the Hawaiian Islands in 
4 



the 1880s to control rats on sugar cane 
plantations. Things did not go as planned 
because the mongoose hunts during the 
day while the rats come out primarily at 
night. It turned out that the mongoose 
hunted many native Hawaiian ground
nesting birds and their eggs. These birds 
include Hawaii 's state bird, the Hawaiian 
Goose or Nene (Branta sanduicensis) , 
which is today a state and federal endan
gered species. 

Even purple loosestrife could be con
sidered an example of an introduced 
species gone wrong. The plant arrived 
on North American shores in the early 
1800s, probably as seeds in the ballast 
of ships and as an import for people who 
wanted it in their gardens for medicinal or 
ornamental uses. It outcompetes native 
wetland plants here and has become a 
major invasive species. 

A dramatic example that New England
ers are Quick to bring up is the gypsy 
moth (Lymantria dispar). Its caterpillars 

defoli-ate trees in the northeastern U.S. 
on a large scale during outbreaks. In 
1869 E. Leopold Trouvelot, then an art
ist and amateur entomologist (and later 
an astronomer and faculty member at 
Harvard), first brought gypsy moth cat
erpillars from Europe to Medford, MA. 
There he tried to breed them to produce 
silk, but some escaped into his neighbor
hood and spread from there. By 1889 
the Massachusetts State Board of Agri
culture was already trying to eradicate 
the gypsy moth, but its efforts proved 
futile. Today, invasive gypsy moths have 
spread throughout the northeastern U.S. 
and parts of the midwest, southeast, and 
eastern Canada. 

A less well-known part of the gypsy 
moth story involves a non-native tachinid 
fly, Compsilura concinnata, which was 
introduced as early as 1906 to control 
the gypsy moth. This fly is a parasitoid 
that injects its larvae into caterpillars 
of the gypsy moth (and many other 

Purple Loosestrife typically dominates wetlands, forming dense monocultures. 
Bees love it (inset), but it suppresses many native plants and animals. Scenes 
similar to this one are common in many areas of Massachusetts. People brought 
this invasive plant from Europe in the early 180005 for ornamental and medicinal 
uses, and seeds are also likely to have arrived in ships' ballast. 

5 



insects), where the larvae feed and de
velop, eventually killing the caterpillars. 
Unfortunately, this Compsilura fly has 
recently been implicated in the decline in 
the northeastern U.S. of our showy native 
giant silk moths, such as the cecropia 
moth (Hyalophora cecropia), promethea 
moth (Callosamia promethea), and buck 
moth (Hemileuca maia maia). (These 
moths are not closely related to the do
mesticated Asian silkmoth, Bombyx mori, 
which humans have bred to produce silk 
for 4,000 years.) 

Overcoming Reservations 
The basic concerns about biocontrol 

are three. Two of them focus on the risks 
associated with introducing a non-native 
organism. The problem is often that a 
non-native organism is, or proves to be, 
a generalist where food is concerned. In 
other words, plants other than purple 
loosestrife might be at risk from a non
native biocontrol agent. 

A generalist diet is much of the problem 
both with the inadvertently introduced 
gypsy moth caterpillars and the Compsi
lura fly that was intended to control them. 
Gypsy moth caterpillars prefer to feed on 
oaks (Quercus species) but also eat many 
other species, even conifers. The Comp
silura fly uses gypsy moth caterpillars as 
hosts for its larvae, but also attacks 200 
other North American insects in this way, 
including the lovely giant si.lk moths . The 
danger is that a non-native biocontrol 
agent for purple loosestrife might feed 
on more than one species of plant in its 
new environment. That is, it might not be 
adequately host-specific. 

One precaution would be to use a bio
control agent that is host-specific . We 
would need one that has been proven 
to specialize in eating only the purple 
loosestrife. 

The second concern is long-term. Even 
biocontrol agents that are host-specific 
might eventually adapt and evolve to at
tack a broader group of organisms. We 
would want to know that a host-specific 
biocontrol agent had been tested with oth
er plants, including those closely related 
to purple loosestrife, and found safe. 

Finally, a third concern that we had to 
answer, both for ourselves and for oth
ers, was: Why resort to biocontrol at all? 
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Why not use conventional weed control 
methods against purple loosestrife, such 
as pulling it up, mowing or chopping 
it down, or burning it? Or why not use 
herbicides? 

To address these three concerns, we 
checked into the research that had been 
done. We learned quite a bit about what 
makes purple loosestrife so invasive 
and so hard to control, and about what 
makes the Galerucella beetles suitable 
as a biocontrol agent for it. 

Starting with the third concern , we 
found out that conventional weed control 
methods such as pulling, mowing, chop
ping, and burning are not only expensive 
and labor intensive, but also don't work. 
Or rather, they might work only for small, 
isolated infestations in well-defined 
areas. Purple loosestrife is a perennial 
wetland plant that can sprout from pieces 
of roots or stems. Unless control efforts 
remove all parts of the plant from the 
ground, it just comes up again. And of 
course it also grows from seeds, which 
it produces in mind-boggling numbers 
- up to 2-1/2 miUion seeds per year for 
a bushy, multi-stemmed plant. Its seeds 
also last several years in the soil's seed 
bank. 

Because purple loosestrife is a wetland 
plant, chemical control is also out. Herbi
cides aren't suitable for use in wetlands 
or near our water supplies. 

Regarding the first and second con
cerns, we learned that researchers had 
started screening European insects as 
possible biocontrols for purple loose
strife in the 1980s. Investigators eventu
ally focused on six insects: two leaf-eating 
Galerucella beetles, a root-mining weevil, 
a flower-feeding weevil, a seed"feeding 
weeVil, and a gall midge. Finally, after 
six years of research in the U.S. on the 
safety and efficacy of the two Galerucella 
beetles, in 1992 the U.S. Department of 
Agriculture approved their use as a bio
control for purple loosestrife. The two 
species, Galerucella calmariensis and 
Galerucella pllsilla, are closely related 
and similar"looking. They are typically 
used together. 

These Galerucella beetles are tiny, 
delicate-looking, tan beetles measur
ing only 3/16 of an inch long. There's 
no confUSing them with the big inch-



Galerucella beetles are tiny, delicate-looking, tan beetles measuring only 3/16 
of an inch long. They mate and lay eggs on purple loosestrife in the spring after 
overwintering in the nearby soil. 
long invasive Asian long-horned beetle 
(Anoplophora glabripennis) , a generalist 
that threatens maple, elm, willow, birch, 
horse chestnut, poplar, ash , and other 
trees in the Worcester area and in the 
forests beyond. 

The Galerucella live about a year and 
are active in spring and summer when 
purple loosestrife plants come up and 
bloom. The beetles overwinter in the 
soil in fall and winter when the purple 
loosestrife plants go dormant. 

These beetles are very host- specific. 
They specialize in eating purple loose
strife in more than one life stage. The 
adult beetles eat purple loosestrife 
leaves, but it's their immature eating-and
growing stage- the caterpillar-like larvae 
- that does the major damage to purple 
loosestrife while feeding voraciously on 
new growth in the spring. 

Not only do these Galerucella eat purple 
loosestrife, but their whole life cycle 
also revolves around the plant. Like 85 
percent of insects, Galerucella beetles 
go through four life stages : egg, larva 
or caterpillar, pupa, and adult. First, the 

adult beetles lay their eggs on the stems 
of purple loosestrife in May-June. When 
the larvae hatch a few weeks later, their 
food supply is right there, and they eat 
the leaves and especially the new growth 
of purple loosestrife - the meristematic 
tissue. 

When the larvae are ready to pupate, 
they go into the soil near their host plant. 
After a metamorphosis that's similar to 
the process of caterpillars becoming 
butterflies, new adult beetles emerge 
from the soil in July-August , when purple 
loosestrife is blooming. At this pOint, they 
may fly up to two-thirds of a mile to find 
purple loosestrife leaves to eat. Then at 
summer's end, as the purple loosestrife 
plants die back, the beetles go back into 
nearby soil to overwinter. Finally, when 
the beetles emerge again the next spring, 
they may disperse up to 10 miles to find 
purple loosestrife. They again eat purple 
loosestrife leaves and then get on with 
the business of mating and laying eggs 
before they die. 

How readily might these Galerucella 
switch to new host plants? We learned 
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Purple Loosestrife flowers produce abundant nectar that attracts bees and 
wildlife such as this Hummingbird Clearwing Moth, as well as Monarch and Black 
Swallowtail butterflies. Charles Darwin studied pollination in Purple Loosestrife 
in England in the mid-J800s. 

that researchers tried raising Galerucella 
on closely related native plants, including 
Decodon verticillatus, often called swamp 
loosestrife or water-willow, and Lythrum 
alatum, known as winged loosestrife. 
They found that the Galerucella might 
sometimes nibble other plants, but the 
larvae do not grow to maturity or com
plete their life cycle on them. Basically, 
the larvae don't survive unless they have 
a diet of purple loosestrife. 

Like many of our friends and fellow 
townspeople, we wondered what would 
happen if Galerucella beetles worked so 
well as biocontrol agents that they ate 
all the purple loosestrife in the local 
area. On one hand, we learned that the 
beetles disperse considerable distances 
to find their specific host plant - up to 
two-thirds of a mile when the new adults 
first emerge and up to 10 miles when the 
overwintering adults re-emerge- so they 
would likely fly off to new locations. 
8 

On the other hand, we also found that 
we could expect the beetle population 
to be regulated in a density-dependent 
manner, varying with the size of its 
food supply. If the beetles ate most of 
the purple loosestrife, there would be 
less food available and the size of future 
beetle populations would diminish. If the 
purple loosestrife population started to 
recover when there were fewer beetles, 
there would be more food and the beetle 
population would consume the bounty 
and increase rapidly. 

We realized that Galerucella beetles 
would not eradicate purple loosestrife. 
The plant is probably here to stay. But 
we figured we might reasonably expect 
the Galerucella beetles to reduce the 
size and dominance of purple loosestrife 
populations. In our minds, this outcome 
would be satisfactory. In spite of its 
status as an invasive, purple loosestrife 
has its fans. For example, in addition 



to its beauty and traditional medicinal 
uses, it produces abundant nectar and 
is valued by beekeepers and farmers 
who keep bees. It would be fine with us 
if purple loosestrife were to .b~c~m~e one 
wildflower among many, as It IS In ItS na
tive Europe. We would be glad if it were 
no longer the "pretty purple plague," as 
one newspaper article dubbed it. 

We were surprised to discover that the 
Galerucella beetles had already been in 
use in Massachusetts for at least a dozen 
years. In the mid-1990s the U.S. F!sh 
and Wildlife Service started releasIng 
them in two national wildlife refuges in 
eastern Massachusetts, Great Meadows 
and Parker River. Starting in 2000, the 
Massachusetts Wetland Restoration 
Program (WRP) began using them, and 
Mass Audubon and the Mass Department 
of Conservation and Recreation (OCR) 
started doing so in 2006. By 2008, the 
beetles had already been released in at 
least 43 sites in eastern Massachusetts. 
In our area of central Massachusetts, 
not only had the high school class in 
Uxbridge released Galerucella, but the 
conservation commission in neighboring 
Grafton had also done so. 

We knew that the beetles were already 
out of the bottle, so to speak. It was clear 
that they would follow the loosestrife 
and eventually spread to Westborough. 
This knowledge made it easier for us to 

decide to hurry the process along by 
undertaking our own purple loosestrife 
biocontroJ project. 

Starting the Project 
Our first step was to get various approv

als and permissions. We discussed plans 
for the project with the Westborough 
Conservation Commission and sought 
permission from the landowners of the 
properties where ~e wanted. to. release 
the beetles. We obtaIned permIssIon from 
Mass OCR, which controls the shoreline 
of Mill Pond, a SUASCO flood control 
reservoir built in 1968-70 at the south 
end of town and now lined with purple 
loosestrife. The Mass Division of Fish 
and Wildlife (DFW) gave us permission 
to release beetles at its Westboro Man
agement Area in the north.end of town. 
This area included a cattaIl marsh that 
purple loosestrife was taking over - a 
classic example of the struggle between a 
native wetland plant and invasive purple 
loosestrife. One of the town's conserva
tion commissioners also offered the farm 
pond on his property as a release site. 

These approvals and permissions en
tailed getting others. We needed approval 
from the Mass Historical Commission 
to make sure we would not be digging 
root balls at any historically important 
locations. Just to be on the safe side, 
we checked with the Mass Natural Heri
tage and Endangered Species Program 
(NHESP) and found them to be very 
encouraging. They had already used 
Galerucella beetles in various locations 
to prevent purple loosestrife from o~er
whelming endangered wetland specIes. 

We sorely needed practical advice and 
guidance regarding the "how to" aspects 
of the project. The Mass Wetlands Resto
ration Project was already winding down 
in 2009 but pointed us to their guidelines 
and p;otocols for purple loosestrife 

Five years before this photo was taken, 
this marsh in the DFW Westboro 
Management Area was dominated 
by native cattails. NC?lfJ it is '!I0~tly 
purple loosestrife. Imtwl momtormg 
data collected by Westborough High 
School students showed that purple 
loosestrife stems outnumbered cattail 
stems by 5 to I. 
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The Purple Loosestrife biocontrol project is low tech and inexpensive. Each spring, 
Westborough High School students raise a new generation of Galerucella beetles 
in simulated wetlands created by placing potted Purple Loosestrife plants in plastic 
wading pools half-filled with water. Net prevents the beetles from escaping. 
10 



bi"ocontrol. They recommended that we 
contact the regional watershed organiza
tions with whom they had worked. They 
also assured us that we would be able to 
order "starter beetles" under their Mas
sachusetts license. 

We ended up working with the Neponset 
River Watershed Association (NepRWA), 
based in Canton, which was running its 
own large-scale biocontrol project with 
50 volunteer "beetle ranchers" from the 
community. NepRWA kindly invited us 
to their training sessions and included 
our small order for starter beetles with 
their own much larger one (from the 
New Jersey Department of Agriculture). 
In return, we helped with some related 
tasks, such as dividing up shipments of 
thousands of chilled Galerucella beetles 
and placing them into hundreds of plas
tic cups containing 15-20 each. We also 
got good practical advice from a middle 
school teacher in Sudbury who had been 
raising and releasing Galerucella beetles 
with seventh-graders. 

Back in Westborough, we were excited 
to find enthusiastic partners at Westbor
ough High School (WHS). Ms. Anita Lotti, 
a chemistry teacher who also taught 
environmental science and advised the 
environmental club, was interested. The 
chairman of the science department was 
very supportive. As luck would have it, 
the high school had a small greenhouse 
on the third floor that was not in use. 

Eventually, in the second year of the 
project, we also welcomed participa
tion by a Girl Scout who raised beetles 
out-of-doors and supplied 30 percent of 
the beetles released that year as part of 
her Gold project (the equivalent of a Boy 
Scout Eagle project). 

Combatting 
Purple Loosestrife 

In 2011 we are in the third year of 
a planned 5-year biocontrol project. 
Each spring, Westborough High School 
students raise a new generation of Gale
rucella beetles. Westborough Community 
Land Trust volunteers release these 
beetles in wetlands during the summer 
when school is out. To monitor progress, 
students and land trust volunteers collect 
field data each spring and fall, using the 
same standard forms and protocols as 

do other purple loosestrife biocontrol 
projects throughout the state. 

The project is low-tech and inexpen
sive. So far it has cost us less than $500 
a year. The closely entwined life cycles 
of purple loosestrife and the Galerucella 
beetles determine the timing of various 
activities . 

Every April, the students create a 
simulated wetland in the greenhouse by 
digging up purple loosestrife root balls, 
planting them in pots, and then setting 
the pots in plastic wading pools half-filled 
with water. After the plants have grown 
for about a month, students introduce 
starter beetles onto each plant and cover 
the plants with sleeve cages of netting 
to keep the beetles from escaping. These 
beetles eat some loosestrife, mate, lay 
eggs, and die. Larvae hatch, eat, grow, 
and pupate to yield a new, much larger 
generation of beetles. The new beetles 
begin to come out of the soil in midsum
mer, when purple loosestrife is typically 
in bloom. Land trust volunteers transport 
the potted plants to our release sites, 
remove the netting, and leave the pots 
in place for several weeks as beetles 
continue to emerge. 

As expected, the greatest damage 
to purple loosestrife takes place each 
spring. In the wild, the new beetles over
winter in the soil and crawl back out in 
May to eat, reproduce, and die. Their 
larval offspring - yet another, even larger 
generation - destroy growing plant tissue 
as they eat their way to maturity. 

Every spring and fall, WHS students 
and WCLT volunteers collect monitor
ing data for the project. We have set 
up square-meter quadrat frames at our 
release sites and use protocols and 
reporting forms (originally designed at 
Cornell University) from the Wetlands 
Restoration Project. Spring monitoring 
involves looking for Galerucella beetles, 
eggs, and larvae within the quadrats. 
Fall monitoring focuses on counting and 
measuring stems and inflorescences of 
purple loosestrife, cattail, and other 
plant species. Comparisons over five 
years should give us a formal view of the 
effects of the project. 

Informally, we've seen some interesting 
progress so far. In spring 2010, the year 
follOWing our first release, we noticed 
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GaLerucella beetles eating and mating 
on purple loosestrife at many locations 
around town. We were excited to see that 
beetles had indeed overwintered and 
were busy reproducing in the wild. By 
late summer, the purple loosestrife on 
part of the Mill Pond shoreline, down
wind from our release site, was visibly 
damaged. The plants were brown and 
stunted. We've noted the same effects in 
spring 2011. It's possible that the beetles 
we saw came from out of town as well 
as from our releases. But one way or 
another, biocontrol of purple loosestrife 
is underway in Westborough. 

We are pleased to have received local 
funding for our biocontrol project, includ
ing a Staples Education Grant and a West
borough Civic Club grant. Ms . Lotti also 
obtained a grant from the Westborough 
Education Fund, which enabled her to 

outfit the students with hip waders and 
purchase other supplies for her class. We 
are grateful for donations of gently used 
wading pools and 3-gallon plant pots from 
families , individuals , Bigelow Nurseries 
of Northborough, and members of the 
Westborough Garden Club. 

What do our student partners at WHS 
get out of the project, besides muddy 
feet? Their teacher, Ms. Lotti, sums it 
up best : 

"The project gives students a unique 
hands-on way to apply concepts they 
have learned in class - biodiversity, ecol
ogy, and invasive species - to real life. 
They also gain real experience in collect
ing and analyzing field study data . And 
they develop a sense of what it might be 
like to work as an environmental scientist. 
The project is also part of their service 
learning - they're learning to take care 

The greatest damage to Purple Loosestrife plants comes when the caterpillar
like Galerucella larvae feed voraciously on growing plant tissue in the spring. 
The larvae are gold-colored and about 0 inch long by the time they are ready to 
pupate in the soil and transform into adult beetles. 
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The Westborough High School environmental science class of spring 2011 was 
the third group of "beetle ranchers" in the Purple Loosestrife biocontrol project 
undertaken by the Westborough Community Land Trust and Westborough High 
School. 

of their own community, to give back to 
their community." 

We are taking local action to combat 
purple loosestrife, but a walk past just 
about any wetland ,in nearby towns 
reminds us that purple loosestrife is a 
regional problem. For this reason, the 
Westborough Community Land Trust 
recently joined the SuAsCo Coopera
tive Invasive Species Management Area 
(SuAsCo CISMA). This new organization 
brings together conservation co'lleagues 
from a variety of non-profit, municipal, 
state, and federal organizations and 
agencies to form new collaborations 
and exchange information for more ef
fective invasive species control. Several 
members of this group have engaged in 
their own beetle ranching and purple 
loosestrife biocontrol projects, as well as 
control efforts targeting other invasive 
species. 

We are hopeful that collective efforts 
at controlling invasive species will help 
to preserve the wonderful natural en
vironments of New England for future 
generations. We've been interested to 
learn that research efforts are under 

way to find and test biocontwl agents for 
the woolly adelgid that is destroying our 
hemlocks and for the non-native phrag
mites that continues to spread through 
our wetlands. 

Has biocontrol come of age? If high 
school studentst:an do it, and if research
ers can provide tested, host specific 
biocontrol agents for other high-profile 
invasive species, perhaps so. r 

The Westborough Community Land 
Trust (WCLT) is a member-supported, all
volunteer nonprofit organization dedicated 
to preserving open space and furthering 
environmental education in Westborough, 
MA. Annie Reid is an active member who 
writes a Nature Notes column for WeLT 
in the Westborough News and works as 
a freelance college textbook editor. Garry 
Kessler is an amateur natllre photographer, 
past president of WeLT, and software engi
neer. The couple has lived in Westborough 
for more than 30 years. Vivian Kimball is a 
director of WeLT and graduate student in 
conservation biology. Anita Lotti has taught 
chemistry and environmental science at 
Westborough High School for 7 years. 
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by Peter G. Mirick 

While there is always hope, there is no 
putting a positive spin on this: Weare now 
witness to one of the most severe, acute, 
and geographically wide-ranging wildlife 
population collapses on record. Some are 
saying it will go down in history as the 
worst North American wildlife tragedy 
of this century. I'm not quite willing to 
agree just yet - there's still a bunch of 
decades to go and a lot of threats, known 
and unknown, bubbling in that unbanked 
fire - but there's no denying this is bad, 
the next big thing in a tragically long line 
to earn a place in the "worst cases" file of 
the wildlife conservation archives. 

It appears this catastrophe will be an 
ongoing, spreading affair from which 
several species may never recover. While 
the devastation will likely be compared 
in scope to the loss of the Passenger 
Pigeon or the American Bison - millions 
of formerly common animals winking out 
of existence in a short span of history 
- it is actually more analogous to chest
nut blight or the amphibian-consuming 
chytrid fungus in pattern and pathol
ogy: A deadly, exotic agent of disease is 
unintentionally introduced from another 
continent, and it spreads rapidly through 
a population (populations in this case) 
that did not evolve in its presence and 
therefore has never developed any natu
ral resistance to its infection and lethal 
pathology. 

Since the introduction of the disease, 
which we think occurred just 5 years 
ago at a tourist destination cave in 
eastern New York, more than a million 
ultrasonic navigators have perished due 
to its lethal effects. Caves and mines 
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across the entire Northeast are littered 
with their skeletons. As you read this, 
the populations of at least four species 
of native, North American mammals - the 
Little Brown Bat, Tri-colored Bat, Small
footed Bat, and Northern Long-eared 
Bat - appear to be collapsing along an 
ever-expanding front; the Indiana Bat, 
already endangered for decades, is sud
denly facing a significantly heightened 
threat of imminent extinction; and no 
one yet knows how many other bat spe
cies are likely to fall within the blast zone 
of this contagion - to varying degrees 
of population depression, extinction, 
or even expansion - before it is fully 
assimilated into the ecosystems where 
hibernating bats spend their winters and 
some form of ecological equilibrium is 
again restored. 

(ird:tu.id.Ze,.t;{) 
The fir~t ~~idence of the newh; e~~rging 

disease was reported in 2006. Aspelunker 
photographing hibernating bats in a New 
York cave noticed that several of the ani
mals displayed a peculiar, fuzzy-looking 
white substance on their muzzles; he also 
noted several dead bats in evidence. As 
best we have been able to determine, 
that was ground zero: a cave that attracts 
some 160,000 tourists each year. 

The following winter, biologists with 
the NY Department of Environmental 
Conservation (DEC) documented bats 
behaving erratically, bats with white 
noses , and a few hundred dead bats in 
several caves. That same winter, and the 
one that followed, bats displaying iden-



tical symptoms, bats flying in daytime 
in frigid temperatures, and numbers 
of emaciated bats dying outside in the 
snow in the vicinity of caves and mines 
were also reported in Massachusetts, 
Vermont, and Connecticut. 

It appeared that some sort of ghastly 
epizootic was getting underway, but bi
ologists had never seen anything quite 
like it. Needing a name to discuss the 
still-unknown agent that was killing the 
animals, a NY DEC biologist dubbed the 
puzzling, fast-spreading malady "white
nose," or "white-nose syndrome" (WNS) 
in reference to its most conspicuous 
indicator, and the scientific community 
was soon alerted that this mysterious, 
emerging disease was expanding rapidly 
through the bat populations of New York 
and New England. 

As the alarm bells began to sound with 
the realization that a never-before-seen, 
spectacularly fatal , and apparently highly 
communicable disease was devastating 
hibernating bat populations across the 
Northeast , it was obvious that no state 
would have the resources or ability to ad
dress the situation alone. Bat populations 
do not recognize political borders, and 
with the disease spreading so rapidly, it 
was abundantly clear that the situation 
was likely to have serious national and 
international implications in short order. 
As a result, the professional wildlife 
community readily acknowledged that 
the U.S. Fish & Wildlife Service (USFWS) 
would have to take the lead role in orga
nizing and coord inating a comprehensive 
plan to address the issue . 

The USFWS, much to its credit, has done 
a commendable job, providing leadership 
and millions of dollars in research and 
personnel to investigate and identify the 
disease organism, track its spread, and 
try to find ways to stop or slow its seem
ingly inexorable, deadly march through 
the bat hibernacula of the eastern United 
States and beyond. An extraordinary ar
ray of state, federal, and private sector 
researchers, institutions, and universi
ties has been mobilized to studyvirtualiy 
every aspect of the disease, bat biology 
in general, and almost any avenue of 
research that might hold some promise 
to improve our understanding of the 
processes that allow the illness to inflict 
so much harm. The effort is facilitated 

by an international symposium that has 
brought WNS researchers together to 
compare and discuss their discoveries 
each year since 2009. 

Thanks to this enormous effort we 
have learned much, and the U.S. Fish & 
Wildlife Service, after receiving approxi
mately 17,000 comments on a draft plan in 
2010, unveiled a national plan to combat 

Heartbreaking portrait: a doomed 
Little Brown Bat near the entrance 
to an abandoned mine in Rowe, 
MA, early 2009, displays the cottony 
excrescences, damaged wing mem
branes, and winter activity that are 
the hallmarks of deadly WNS. 
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WNS this year. The plan (visit www.fws. 
gov/whitenosesyndrome/pdf/WNS· 
nationalplanMay2011.pdf to view a 
copy) "provides a coordinated national 
management strategy for investigating 
the cause of the syndrome and finding 
a means to prevent the spread of the 
disease ." The cause of the syndrome is 
now pretty much settled - an amazing feat 
of scientific investigation given the short 
amount of time involved - but whether it 
will be possible to slow, let alone prevent, 
the continued spread of the disease re
mains highly uncertain. Further, given the 
country's current political and economic 
situation, adequate funding for the inten
sive research required to have a fighting 
chance at success is hardly a given. But 
this is no false alarm being hyped up as a 
fund-raising ploy: As of this writing WNS 
has been detected in 19 U.S. states and 4 
Canadian provinces, it is typically killing 
90-100% of the hibernating bats within 
its expanding range, and it is still very 
much on the move. 

HY~~~,hr,.·li·:l~~~ 
The cause of WNS is a newly discovered 

"cold-loving" soil fungus called Geomyces 
destructans . While the fungus was im
plicated in WNS almost immediately 
- it is in fact the microfilaments of the 
fungus that emerge as white, cottony
looking excrescences on the infected 
animals - it was initially thought to be 
a secondary infection that presumably 
attacked bats already burdened with 
compromised immune systems due to 
other infection (s), environmental toxins, 
or emaciation. Fatal fungal diseases are 
rare in warm-blooded animals because 
most fungi can't tolerate high body tem
peratures . (There is even a theory that 
warm-bloodedness may have evolved, at 
least in part , to evade fungal infections.) 
As a result, scientists were reluctant to 
believe that a fungus was the causative 
agent of the disease. Today, however, the 
evidence is overwhelming: The fungus is 
not some sort of subordinate assassin's 
helper. It's the killer. 

While it is silly to impart motivations 
beyond growth and reproduction to a 
fungus , G. destructans is truly insidious, 
seemingly ideally adapted to destroy 
hibernating bats. It cannot live at tem
peratures above 68°F, and it thrives 
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in dark, cold (40-55°F), high humidity 
(>90%) environments; the exact same 
environmental conditions most our hi
bernating bats typically seek out when 
they are ready to enter winter dormancy. 
The fungus is apparently incapable of 
infecting physiologically active bats, 
which have a higher body temperature 
(95 to 102°F) than the fungus can tolerate. 
But when the bats enter hibernation and 
their body temperature drops to 50°F or 
below, falling to the ambient temperature 
of the cave or mine where they have 
gathered , they become perfect hosts for 
the fungus. 

Our hibernating bats evolved their 
wintering behavior as a survival mecha
nism. Insectivorous bats in temperate 
climates have only two choices to avoid 
starvation when their flying insect prey 
disappears for the winter: migrate to 
warmer climates , or store enough energy 
to stay alive until spring. Some species 
evolved to migrate - our Red, Hoary, and 
Silver-haired bats are good examples of 
migratory species that are only here in 
the warmer months - while others took 
the path to winter torpor. Hibernating 
bats pack on the fat in late summer and 
fall, then migrate to caves, mines, and 
other dark, typically humid, undisturbed 
habitats with stable temperatures no 
more than about 10 or 15 degrees above 
freezing. When they enter hibernation, 
their respiration, heartbeat, body tem
perature and many other bodily func
tions (including, probably, their immune 
responses) are greatly reduced, hence 
they are able to last the winter on noth
ing but their stored energy reserves and 
perhaps a drink or two of water (often 
condensation licked directly from their 
fur). They remain in this dormant state 
forweeks at a time (although, for reasons 
which remain unknown, they periodi
cally rouse from torpor for brief periods 
throughout the Winter) , and it is while 
they are in this vulnerable state that the 
fungus attacks, the only time of the year 
they are susceptible to its invasion. 

The fungus kills almost all of its hosts , 
but exactly how remains a point of sci
entific argument. One school holds that 
the fungus so disrupts the fragile skin 
membranes of the wings that crucial 
wing-dependent physiological functions 
are lost. While some infected bats suffer 



Bats enter hibernation with large but limited fat reserves to sustain their torpid 
bodies through the winter. It is thought that, while the fungus may be capable of 
killing them outright or by destroying their ability to fly, most fatalities are due 
to starvation because the infection interferes with their ability to remain torpid, 
causing them to expend all their energy reserves prematurely. 

extensive structural damage to wing 
membranes as the fungus assaults this 
delicate skin - enough to prevent flight in 
some cases (a certain death sentence for 
a creature of the air) - the more typical 
fatal effects are thought to be disruption 
of the ability of the animal to regulate 
such important things as electrolytes, 
body temperature, gas exchange (respi
ration through the skin) and hydration . 
Catastrophic disruption of these critical 
regulatory systems causes the animal 
to lose both water and energy at much 
increased rates, and eventually it dies 
as a result of electrolyte imbalance, de
hydration, and/or starvation. 

The other school holds that the fungus 
does not kill directly, but causes so much 
irritation or painful tissue damage that 
the animal is continually disturbed and 
cannot remain torpid for sufficiently 

long periods. It simply burns up its en
ergy reserves prematurely and dies of 
starvation. The bats enter hibernation 
with only so much stored energy (fat), 
and every time they are aroused from 
dormancy, they burn that energy. Years 
ago bat researchers discovered that if 
they disturbed hibernating bats in winter 
(and the mere presence of humans in 
bat hibernacula is sufficient to disturb 
them), mortality increased significantly. 
As a result, authorities have generally 
been reluctant to authorize any research 
that may disturb hibernating bats. Here 
in Massachusetts our own Division of 
Fisheries & Wildlife (DFW) biologists, 
cognizant of the potential impacts of 
disturbance, did not conduct winter bat 
population surveys in consecutive years 
to monitor numbers and look for rare 
species until the advent of WNS. 
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The fungus, of course, has no scruples; 

it is as merciless, relentless, and im
mortal as an international banking 
corporation. Based on the still-limited 
information available, here's what we 
can best surmise is its apparent MO : 
It may live in the soil and substrate of 
the cave or mine, feeding on detritus or 
guano, but it appears more likely that 
in the absence of bats it may exist only 
in its microscopic, inert form: tough, 
resilient , asexual spores called conidia. 
But if torpid bats are present, it infects 
them, grows rapidly, and feeds off their 
skins, fruiting enormous numbers of 
resilient spores that become airborne 
and settle onto surrounding surfaces. 
There the spores await a victim to trigger 
their growth. 

Then a luckless bat arrives; let's say 
an old veteran with 15 years under his 
wings. He's traveled a hundred miles 
from his summering area down by the 
coast, and he arrives at the mine in late 
October, maybe early November, just 
as he has every fall for his entire life. He 
ensconces himself in a slight niche in the 
cold, grainy stone of a wall or ceiling, and 
soon settles into dormancy. 

A fungus spore or spores on the surface 
where the bat has settled - or perhaps 
some spores from an adjacent female 
that visited an infected cave a few days 
before and brought some conidia along 
with her - come in contact with the bat's 
skin . This causes them to activate, and 
they immediately send microfilaments 
called hyphae into the animal. Feeding 
off specific lipids and proteins in the 
skin tissue, they spread across the bat's 
body, and tendrils eventually erupt from 
the animal's face , wings, and other ex
posed, hairless areas, producing fuzzy 
white halos. 

The bat is disturbed by the invasion of 
its skin. We can imagine it must experi
ence the equivalent of having a severe 
case of athlete's foot or pOison ivy all 
over its body. Think it might be hard to 
remain in a torpid state under that kind 
of continuous, itching stimuli? Irritated, 
perhaps dehydrated, the bat rouses and 
flies . It laps some water from a puddle 
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Bat 
White Nose Syndrome (WNS) 

Occurrence by County/District· 
(or portions thereof) 

. 0 Feb. 2006: 1 st detected 
in Schoharie Co., NY 

• Mortality-lMnter 2006-07 

Confirmed 

2008-2009: Confirmed 

f == =:!Suspect 

2009-2010: Confirmed 
t:::: I Suspect 

2010-2011: Confirmed 

_ Suspect 

·Confirmed 
Confirmed by 
State / Province. 
(outline color-suspect year) 

·Suspect 
WNS symptoms reported 
but not confirmed by 
State I Province. 

on the floor. It grooms itself, ingesting 
huge numbers of conidia that will pass 
unharmed through its digestive system 
and be deposited below to await new 
victims. It senses instinctively that it is 
burning too much energy, and it soon 
settles into a new location and goes 
into torpor again. The fungus continues 
to consume its skin tissues, releasing 
spores that land on the surfaces in the 
area where the bat clings. Many of these 
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The rapid spread of WNS 
since its initial discovery in 
New York in 2006 is almost 
unprecedented, and its expan-

I sion is expected to continue. 
A million bats have already 

I perished, and millions more 
are likely to ,be swept away 
by this horrific disease in the 
years ahead. 
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spores are encountered by neighboring 
bats, which also become infected. (While 
bat-to-bat contact probably allows WNS 
to spread extremely rapidly through a 
dense, classic "shoulder-to-shoulder" 
colony, it is likely that many initial infec
tions are contracted directly from the 
substrate.) 

Eventually, after an unknown (but cer
tainly small) number of arousals, the bat's 
energy reserves are all but expended. 

Emaciated and desperate, its formerly 
supple wings perhaps marred with inelas
tic scar tissue and damaged nerve and 
support structures, it flies c1umsi'ly to the 
entrance of the mine where it joins many 
other bats in similar condition. Some 
have such dry, brittle wing membranes 
they cannot fully open their wings or 
fly at all. Near death, our bat flies out 
into the cold, sterile air of a February 
morning in search of non-existent win-
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It appears that all of the hibernating bat species in New England, like these Little 
Brown Bats, are highly susceptible to rapid infection (below) by the fungus that 
causes WNS. The fungus does not appear capable of infecting healthy, active bats, 
but when their body temperature is lowered to 50°F or below during hibernation, 
they become ideal hosts and the fungus invades with fatal results. 
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ter food sources, and soon succumbs to 
exposure or starvation. Perhaps it has 
the strength to instinctively return to 
the mine entrance before it dies . 

Multiply that story a million times and 
you have some idea of what has hap
pened, and is continuing to happen, along 
an ever-widening front. The most likely 
vectors of the fungus from one hibernacu
lum to the next are the bats themselves . 
A bat which does not contract the fungus 
until late in the wintering season may 
survive and resume its elevated, active 
body temperature in the spring, killing 
the fungal infection, and recover. Viable 
conidia have been swabbed from active 
bats bearing the scars of previous WNS 
infection, however, and survivors such as 
these could be the vectors that introduce 
the fungus to uninfected hibernacula. 
However, bats form mating swarms at 



The DFW's Western District Wildlfie Biologist Tony Gala and technician Tammy 
Ciesla survey the hibernating bat population in a mine in Cheshire, MA last winter. 
The DFW has decades of survey data indicating our bat populations have been 
slowly increasing in numbers, but since the introduction afG. destructans, more 
than .95% of the bats at the major hibemaculums we :>urvey have perished. 
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the entrances to caves and mines in the 
fall, and some individuals visit multiple 
caves and spend time roosting in each 
one . These bats, it would seem, are even 
more likely to be the primary vectors of 
the disease. Because the conidia are so 
persistent, once the fungus is introduced 
to a hibernaculum, even if bats are en
tirely absent for years, infection is likely 
to reoccur as soon as they return. 

Rapld.·Re~·dnse · · 
WNS ' moved so ' ea~iy ancl';o· rapidly 

through the major hibernacula of Mas
sachusetts that our biologists had no 
time to do much more than document its 
destruction. We had decades of survey 
data indicating that our hibernating bat 
populations had been slowly increasing 
for the last half-century (stable popula
tions are typical of long-lived, low repro
duction species) but when WNS came, it 
took 90 - 100% of the bats in our major 
hibernacula in just two years. The DFW 
owns the two largest hibernacula in 
the state (both abandoned mines - our 
geology ,is not conducive to natural cave 
formation) and the results of surveys at 
those sites were more than discouraging. 
Our largest dropped from a multi-species 
wintering population of 8-10,000 animals 
to 14. A smaller, nearby mine dropped 
from 1,200 bats to 1. These are the sorts 
of figures that are being reported from 
almost every site C. destructans has in
vaded, and some of those sites are larger 
than our largest by a factor of ten. 

Mortality rates caused by disease that 
approach (and in several cases of WNS, 
actually reach) 100% are almost unheard 
of in nature. Extinctions are rarely caused 
by disease. In recent times, only the 
chytrid fungus , which has decimated or 
completely eliminated dozens amphib
ian species worldwide, stands out as a 
lone rival to the mortality rates associ
ated with WNS. But chytrid's hosts are 
cold-blooded amphibians: How could a 
warm-blooded mammal with a highly 
evolved immune system be overcome 
by a fungus? The answer, we now know, 
is that the bats are essentially "cold
blooded" when they are hibernating, and 
thus readily susceptible to invasion by 
the fungus . 

Once C. destructans was isolated and 
identified, researchers soon discovered 
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that it was also present in bat hibernacula 
in more than a dozen countries in Europe. 
European bats do not seem to contract 
it with the fatal results we witness here, 
however. In fact, European bats have 
been observed successfully grooming the 
white fuzz off their bodies and faces, and 
appear to emerge from hibernation with 
no trace of infection or scar tissue. This 
suggests a high level of immunity to C. 
destructans, and co-evolution with it. 

The most likely explanation is that the 
fungus originated or has long been estab
lished in Europe, and it is quite plausible 
that the European bats experienced their 
own devastating epizootic thousands of 
years ago. Whatever the case, the circum
stantial evidence that WNS came from Eu
rope - probably on a caver's equipment, 
but maybe just clinging mundanely to a 
tourist's sneakers - is so overwhelming 
that one of the first management actions 
in regards to WNS in many states has 
been to close caves to all visitors, or at 
the very least request that cavers subject 
themselves and their gear to prescribed 
decontamination procedures before they 
enter any cave. 

The Division of Fisheries & Wildlife has 
installed modern, bat-permeable gates 
at the entrances of our three largest hi
bernacula. These gates will keep people 
from enter,ing and picking up fungal 
spores that could be transported on gear 
and clothing to uninfected sites in other 
states. Unfortunately, the horse is already 
out of the barn , the fungus is already 
established, and gates cannot prevent 
bats from carrying the fungus in or out. 
However, the primary purpose of these 
gates is to reducedisturbanceofhibernat
ing bats, and with populations reduced to 
such a shocking degree, almost anything 
that can potentially lessen mortalities 
among the survivors, however margin
ally, is a wise investment. 

Other states on the expanding front of 
the disease which support much larger 
wintering bat populations than Massa
chusetts have taken more drastic steps to 
prevent the fungus from invading certain 
caves. State biologists in Kentucky have 
systematically removed and euthanized 
every infected bat (60 so far) they can 
manage to detect in a large hibernaculum 
that supports relatively large numbers 
of the federally endangered Indiana 



The installation of steel gates that will prevent unauthorized human access to the 
three largest bat hibernacula in Massachusetts (all abandoned mines) is one of 
the few management actions the DFW has been able to take in response to WNS. 
While this closure cannot protect our aLready-devestated bat populations from 
WNS, it will prevent people from carrying the fungus to other locations, and it will 
prevent stress-inducing disturbance of any surviving bats during hibernation. 
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Bat. (The Indiana was thought to be 
particularly susceptible to the fungus, 
not only because it is of the same genus 
as the other species that have proven 
most highly susceptible, but because it 
forms the densest hibernating clusters of 
any bat known to science, theoretically 
providing the fungus with the most ideal 
transmission opportunities imaginable. 
So far, however, mortality levels for the 
Indiana have not approached those for 
the Little Brown, and it may be that the 
Indiana possesses some natural resis
tance.) The Kentucky biologists shield 
the areas where the infected bats were 
roosting with physical barriers to dis
courage other bats from roosting in the 
same, presumably infective, locations. 
The question of whether or not these 
intensive techniques will be effective in 
preventing the massive bat mortalities 
recorded elsewhere will probably be 
answered this winter. 

l:I-~p~~·:~· Jjr~~ 
Behavioral differences may help the 

European bats (which tend to winter in 
smaller, more dispersed, less huddled 
groups than our hibernating bats) avoid 
prolonged infection or transmission of 
the fungus. Our own Big Brown Bats 
die of WNS just like the other species 
if they winter underground in caves or 
mines, but the overall population of Big 
Browns has probably declined by less 
than 30% within the WNS range while 
other species have all but disappeared. 
The reason seems to be that Big Browns 
don't hibernate exclusively underground; 
a high percentage of them prefer attics, 
church steeples, and other relatively dry, 
fungus-free sites. 

Despite these examples, it appears that 
some form of genetic immunity, rather 
than behavior, plays the largest role in 
fungus resistance among the European 
hibernating bats. They simply lick it off! 
The hope is that a small percentage of 
all our hibernating bats (or if we're really 
lucky, a whole sub-population or two) will 
also have the genetic variations to resist 
the infection, and those survivors, like 
the humans who survived the crucible 
of the Black Plague, will pass on their 
genes and gradually rebuild their popu
lations anew. 
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So far there are tantalizing hints that 
some individuals of some species may 
have varying degrees of immunity, but 
it's just too early to make any definitive 
statements on the subject. Research
ers at Fort Drum in northern New York, 
studying a summer maternal colony 
of Little Brown Bats, have observed a 
continual decline in numbers since WNS 
arrived, but have also documented at 
least 12 individual females that survived 
over multiple years despite exposure to 
the fungus, with evidence that several 
had successfully reproduced following 
infection. An unusually small decline of 
Tri-colored Bats was documented at 2 
Virginia hibernacula for the last 2 winters, 
and if this does not reflect a defect in the 
survey procedures or a shift of animals 
from other hibernacula, there is hope it 
could indicate the presence of a resistant 
population. 

It is clear that mortality rates vary 
between species and between sites, 
and several analyses indicate that Little 
Brown and Northern Long-eared bats 
appear to be the most susceptible to 
rapid and near-complete eradication by 
the fungus. But are the "higher survivor" 
species immune, or do they simply avoid 
the highest infection rates because they 
hibernate in drier, more temperature
variable locations that the fungus finds 
difficult to invade, or do they evade 
high transmission rates because more 
individuals among these species prefer 
solitary hibernation, and thus avoid 
proximity to other bats that would infect 
them? As with most things in science, the 
questions just keep rrlUltiplying... _ _ _ 

L~~lUPg.-~-~~~~d 
Wildlife scientists aren't ready to wave 

the white flag just yet, but most will admit 
that at this point in the battle the out
look for stopping WNS and reversing its 
damage anytime soon is grim. Now that 
we understand so much more about the 
disease and its pathology, the strategy 
of the campaign is starting to shift away 
from trying to find a quick cure (such as 
fungicides, inoculations, etc.) to tryingto 
devise management strategies that might 
allow the survivors to flourish again. 
The odds are stacked against recovery 
because the species involved have natu
rally low reproductive rates (typically 



Big Brown Bats that hibernate in caves and 
mines appear to be as susceptibLe to fataL fungaL 
attack as our other hibernating bat species, but 
because t his species dispLays a strong preference for 
h;bernating in buildings rather than underground"; 
it avoids the.high humidity the fungus req Llires and ' 
t hus avoids infection. 

one young per year), and environmental 
threats to bats - from automobiles and 
wind turbines to pesticides and habitat 
loss - are now so numerous and pervasive 
it seems unlikely that the tiny remnant 
populations likely to survive the holo
caust of WNS will be able to surmount 
t he classic threshold level of "more births 
than deaths over time" that is necessary 
for a population to increase in numbers 
a nd recover. However, since bats typi
ca lly live 20 - 30 years , we may have a 
li ttle more time to test and implement 
promising management tactics than we 
would have for more short-lived species 
in similar circumstances. 

There is considerable hope in well-de
vised management strategies, and if there 
is a good side to this terrible plague, it 

is that a great deal of scientific attention 
is now focused on bats as never before. 
Throughout the range of hibernating 
bats citizens are volunteering to drive 
acousHc transects, providing a moving 
platform for a machine that records and 
identifies the ultrasonic "signatures" of 
any bat within earshot , documenting 
their species, numbers, and flight pat
terns. Research to develop ever more 
sophisti cated recording devices to 
remotely monitor bat movements and 
numbers discretely within or at the 
mouths of their hibernacula continues 
even as such devices are already being 
utilized in the field . As the data mount 
thanks to an ever-improving ability to 
monitor our bats in terms of numbers 
and species and discern their major 

25 



Little Brown Bats often roost in 
buildings during the warmer months, 
forming both maternal and bachelor 
colonies, but because they hibernate in 
cold, damp, subterranen environments, 
they are highly susceptible to contact 
and in fection with WNS 

flight paths, it will be of immense help 
in analyzing and understanding how we 
can best conserve them. 

There is reason to hope that artificial 
hibernacula offer a particularly pro
ductive line of study. Researchers in 
New Hampshire have documented two 
abandoned WWIl concrete bunkers that 
support four species of hibernating bats. 
So far not one individual of any species 
wintering there has exhibited any sign 
of WNS. The bunkers appear to experi
ence greater fluctuations in humid ity and 
temperature than is typical of most caves 
and mines, and that may well be why the 
fungus has not invaded them. The survey 
at the bunkers last winter indicated that 
bat numbers had actually increased; prob
ably the only evidence of bat population 
growth in all of New England. 

Down in Maryland, where severe popu
lation declines on the same scale as those 
witnessed in New England have been 
reported in several caves, the Indigo Tun
nel, an abandoned railroad tunnel now 
owned by the U.S. Park Service, supports 
the largest and most diverse assemblage 
of hibernating bats in the entire state. 
WNS has yet to be detected there,leading 
some to hope that the artificial nature of 
the structure will somehow confer im
munity to WNS invasion. Unfortunately, 
it's a little too early to tell. Regardless, 
the design and construction of artificial 
hibernacula would seem a prudent 
experiment to get underway as quickly 
as possible, and even if WNS eventually 
invades such structures, they could be 
treated with fungicides that could not 
be used in the sensitive ecosystems 
indigenous to caves. 

Obviouslywe can and are discouraging 
people from entering bat hibernacula 
and potentially spreading the disease 
into uninfected caves, but there are 
other steps everyone can take to help 
any bats that survive WNS. First off, 
we can protect our bats from summary 
extermination when they invade our 
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attics, barns, and garages, and instead 
harmlessly exclude them and perhaps 
provide more convenient, alternative 
roosting sites. Bat Conservation Interna
tional (www.batcon.org/), the USFWS 
( www.fws.gov/whitenosesyndrome/), 
and the DFW (www.mass.gov/dfwele/ 
dfw/wildlife/living/living_wilh_bats. 
hIm) all provide information on how and 
when to safely exclude bats from living 
and work areas, as well as designs for 
artificial roosting habitats that could 
be particularly important for improving 
the productivity of summer maternity 
colonies. 

The DFW is asking anyone with a sum
mer or winter colony of 10 bats or more on 
their property, even if only historically, to 
convey that information to us. Please re
port the colony's location and an estimate 
of how many bats are in (or have been in) 
the colony by calling (508) 389-6300, or 
simply email us at mass.wildlife@state. 
ma.us. Meanwhile, the DFW is propos
ing to list the Little Brown, Tri-colored, 
Small-footed, and Northern Long-eared 
bats as state-endangered species (along 
with the already-listed Indiana Bat), pro
viding them with a higher degree of legal 
protection from disturbance and outright 
killing. It seems very likely that some, or 



all, of these species will soon qualify for 
listing under the US Endangered Species 
Act as well. 

From a scientific perspective, it will be 
very interesting to see how this all plays 
out in the years ahead. Will the migra
tory or WNS-resistant species increase in 
numbers in response to the decrease in 
competition? The Red Bat, for instance, 
is a migratory species that typically 
roosts in trees and doesn't hibernate in 
caves or mines. It is our only bat with 
four nipples (most species have only 
two) and one of the few that frequently 
gives birth to 3 or 4 young per year. Will 
it or other "tree bats" take advantage of 
the vacant ecological niches created by 
the fungus? Will Big Brown Bats, with 
their fungus-avoiding , building-loving 
ways, undergo a population explosion? 
Will our Little Brown Bat, once the most 
numerous of all the bats in New England , 
truly go extinct? 

Op~ti:Sky 
Barring some entirely novel, deviant 

disease pattern, all we can really predict 
for now is that species will recover or 
perish, and eventually, given enough 
time, some form of equilibrium will again 
be restored . The fungus will become 
less lethal of its own accord; it will be 
suppressed by native communities of 
microflora that live on the surface of cave 

walls or symbiotically on the ski n of bats ; 
and/or, most likely, genetic variation 
within the bats themselves will insure 
that some individuals will be conferred 
with varying degrees of immunity. These 
will breed and confer that immunity on 
all future generations, or they will die 
out, unable to reproduce fast enough to 
surpass their mortality factors , during 
the crucial decade or two following this 
appalling conflagration . We may eventu
ally attempt to save some in zoos that can 
provide captive breeding programs. 

There are no guarantees. Right now 
there are encouraging signs and hypoth
eses that the fungus will wither out as 
it encounters the warmer, drier, even 
ammonia-filled caves of the Deep South 
and the Southwest. While the hibernat
ing forest and river bats of New England 
and the eastern U.S. are not thought 
to play any keystone role in our local 
ecosystems (we are probably going to 
find out for sure very shortly), the loss 
of bats in the prairie states could have 
serious environmental impacts because 
of their enormous numbers and insect 
consumption , and the loss of bats in the 
southwestern states, where several spe
cies are key pollinators, could cause the 
collapse of multiple species of plants and 
animals . Keep your fingers crossed. 

For many people, it is hard to compre
hend the enormity of this disaster or its 
seriousness . Some will understand only 
the dollars involved : Because bats con
sume vast numbers (estimated in tons!) 
of flying insects annually, the current 
and expected declines in WNS-affected 

This "cave moth" covered in water 
droplets that illustrate the high 
humidity that allows G. destructans 
to flourish , was discovered in one of 
our hibernacula. Every cave sustains 
its own unique ecosystem, typically 
including a host of highly specialized 
invertebrates. This is the main reason 
fungicides, which can be toxic to 
many species (including harmless but 
important fungi) cannot be used to 
treat natural or even long-established 
artificial hibernacula to combat WNS 
Such management could, howeve1; be 
an option for treating certain artificial 
hibernacla on an experimental basis. 
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Providing artificial, summer roosting 
sites for evicted or resident bats can 
help insure maximum survival and 
reproduction of WNS survivors. 

bats are predicted to have severe conse
quences for North American agriculture. 
It is already estimated that increased 
pesticide use and reduced production 
of forest and cropland will amount to 
billions of dol lars . That means some 
agricultural products will soon have a 
higher environmental cost as well as a 
higher price. 

Others folks will notice nothing, mostly 
because the victims of this plague, 
though [formerly] abundant and almost 
ubiquitous, are small , aerial, and ac
tive in twilight and darkness, while we 
are large, terrestrial , and most active 
in daylight. Our paths rarely cross. So 
these victims have always been easy to 
overlook, and people don't miss what 
they never noticed in the first place. I am 
reminded of Robert Pyle's quote : "What 
is the extinction of the condor to a child 
who has never known the wren?" 

For some of us , though, there is no 
species more iconic to summer twilight 
in New England than the Little Brown 
Bat. They flew over the ball fields , they 
danced over the backyards of suburbia, 
and they swarmed over farmlands, rivers, 
lakes and ponds. Pretty much wherever 
you were in Massachusetts in summer, if 

you were out and about around sundown 
and you could find some open sky, it was 
a given that you were going to see bats. 

But thanks to WNS, not so much any
more. The Little Brown Bat population 
of New England is now mostly ghost. For 
a wildlife biologist , or anyone who has 
long nurtured a strong affinity for wildlife, 
it's like falling into nightmare, the sort of 
wildlife disaster one might expect in a 
history book, but not in the present day 
with modern scientific technology and 
knowledge. No matter how clever we get, 
it seems we cannot protect ourselves and 
our native wildlife species lrom invasive 
species and emerging diseases: It's just 
a price we involuntarily pay to move 
ourselves, and all of our stuff, all around 
the world . 
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Those who want to review and follow current research on WNS would do well to 
review the most recent symposium on the subject (held last May) from which much of 
the information in this article was obtained. See www.fws.gov/whitenosesyndrome/ 
pdf/2011WNSSymposiumAbstracts.pdffor a copy of the abstracts of the papers and 
poster sessions. A great site fm those who want to track the geographical spread of 
the fungus and the ongoing research surrounding it is the National Wildlife Health 
Center at www.nwhc.usgs.gov/disease_information/white·nose_syndromej USGS 
provides an outstanding series of maps at www.fort.usgs.gov/wns/ that show the 
winter ranges of both hibernating and non-hibernating bats; a sequential, animated 
map showing how the disease has spread over time, superimposed on the ranges of 
the 4 bats curently listed as federally endangered (the Indiana being the only one that 
ranges (or ranged) into Massachusetts); and by far the most thorough Ubrary of links 
and references concerning WNS available. For a non-government site with a different 
but still conservation-focused voice, check out the cavers' National Speleological 
Society webpage at www.caves.org/WNSj 
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Book R@vi@"'8 
While hundreds of books have been written about 

bears, most have focused on either their natural 
history and biology, or on the more sensational but 
rare attacks by bears on people. In Bear Country 
[Lyons Press/Globe Pequot Press, 262 pp., 2011, ~ .. ~~~~-.~ .. ~.~ 
$18.95] by Jake MacDonald is both entertaining 
and very informative, and can't be pigeon-holed 
into either category. If you're looking for some great 
story telling mixed smoothly with well balanced 
perspective on the three bears of North America 
- Black, Brown, and Polar - this one fits the bill. It 
isn't about the natural history of bears, or how to 
hunt them, or even how to avoid attacks; it's just 
an excellent interviewer, writer, and thinker look
ing at bears nonjudgementally through many eyes, 
including his own and those who have survived 
bear attacks, those who live amicably with bears, 
those who hunt bears, those who manage bears 
(and people), and even those who exploit wild bears 
as tourist attractions. Thanks to the interspersion 
of many interviews with these invariably origina'l, 
sometimes eccentric, bear-focused characters, plus 
the author's own obsession with tweezing out the 
unreachable, ultimate truths about bears, the result is a profound and immensely 
enjoyable reading experience. Whatever your current perception of bears, this book 
will change it. 

If you've loved the outdoors and wildlife for any 
Significant amount of time, its almost inevitable that 
you have collected a small library of field gUides. 
Invaluable for identifying almost anything that may 
be encountered outside, field guides are the bibles 
of outdoor adventure and learning, and by now you 
probably figure you have everyone you will ever need. 
Then, inevitably, along comes a new one that you won
der how you ever got along without. Bark [University 
Press of New England, 280 pp. 2011, $24.95] by Michael 
WOjtech, is just such a field guide. Subheaded "A Field 
Guide to the Trees of the Northeast," it will allow you 
to readily and correctly identify each of 67 native and 
widely introduced species. Written by a Massachusetts 
native who clearly has acquired an intimate working 
knowledge of New England trees, this book, unlike any 
other we have encountered, is focused on identifying 
all our forest trees by their bark. This makes a great 
deal of sense in the Northeast, where our trees lack 
leaves for a Significant chunk of the year. Few guides 
have managed to carry it off, but thanks to a couple 
of introductory chapters that introduce the reader 
to the basics of bark and why it looks the way it does 

i.e. smooth, vertical strips, plates, etc.), it's an easy field guide to use. The concise 
information bolstered by maps, keys, line drawings (including leaves), and actual 
photos of trees of various ages (young, mature, old) allow for fast and efficient tree 
identification. In short, this is a "must have" book to bring along on your next woodland 

ike or while scouting to select the ideal location for a tree stand. 
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by Officer Tara Carlow 
Massachusetts Environmental Police 

While many people think of the Environmental Police as traditional "Game 
Wardens" who spend their time out in the woods tracking down poachers, game 
hogs, and scofflaws 'who take more than their limits of fish and game, few real
ize that our Environmental Police Officers are also our "thin, green line" on the 
ocean, enforcing the regulations that protect public safety and conserve our pre
cious marine resources. It's not a job tor everyone ... 

As I crest the next hill heading east
bound on Route 2, I conclude that this 
is my favorite part of the long commute 
to my post on Boston Harbor. The sky
scrapers, with their lights still on, are 
enveloped at their bases by an orange
pink glow of morning while their tops are 
still surrounded by the darkness of night. 
For a few seconds I see Boston, almost in 
its entirety, bathed in the early morning 
light. The bustling giant is still asleep at 
5:00 AM. It seems I am the only one on 
the road. I'm driving an 8-year-old Ford 
F150 with forest green paint and a gold 
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"Massachusetts Environmental Pol'ice" 
insignia on the tailgate. The truck has a 9-
foot radio antenna waving in the wind, like 
an oversized remote-controlled car. 

It is 28 degrees and as the heat kicks on 
in my cruiser, I catch the faint, all-too-fa
miliar smell of rotten fish emanating from 
the floorboards. I think of the numerous 
fishing boats and seafood businesses 
that I've inspected while wearing these 
duty boots, and I scold myself for walk
ing through the house this morning with 
them on while getting ready for work. I 
drive on, listening to officers sign on for 



duty across the state. Our force is made 
up of around 80 officers -- hardly a huge 
multitude -- so I know most of them and 
it's easy to put a name with each call sign 
that comes over the radio. 

Route 2 leads me to the Charles River. 
I scan the river; flat as glass, with a thin, 
ghostly fog layer floating a foot above its 
surface. Glowing green and red naviga
tion lights wink from small boats as they 
creep and bob within the black shadows 
cast in the reflection of the city on the 
water. Intuitively, I filter out the early
riser-health-conscious souls pounding 
the pavement that flanks both sides of 
the river, and look for my "customers": 
the people engaged in the recreational 
and commercial activities that are my 
primary focus. I search for profi ,les of 
people with fishing poles, the usual 
flocks of urban Canada geese, and spot 
a kayak amidst the stick-like crew boats 
getting in an early morning row. Life 
jacket? Check. 

I reach the Museum of Science. No 
fishermen today. It is mid-November: all 
the river herring have stopped running 
and, therefore, so have the striped bass 

and the fishermen. Near the end of my 
commute, I spy a truck backed in where 
people commonly fish the bridge over the 
Charles River locks. I safely maneuver a 
u-turn and as I approach, unbuckle and 
turn on my portable radio. We are taught 
to make a quick dismount to make sure 
the individual doesn't cut any lines or 
kick anything over the side upon first 
sight of an officer. An elderly gentleman 
is standing on the bridge next to a fishing 
pole, trying to shield himself from the 
brisk, early morning air. He introduces 
himself with an outstretched, wrinkly 
hand. Without hesitation, I grab his hand 
and deliver my rankand name. When you 
are an Environmental Police Officer, first 
impressions can go either way. 

He confirms that all the bass have gone 
and this will probably be his last trip to 
the bridge this season. In the short time 
that we speak, the fisherman relates that 
he grew up in Charlestown many years 
ago, once caught a 47-inch bass from the 
bridge, and he is now getting his 6-year
old grandson into fishing. I thank him for 
getting the younger generation involved 
in outdoor sports and walk around his 
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truck before I leave so that I can look in 
and check for any fish or contraband. 
Before I leave, he shakes my hand again 
and tells me to "be safe." I can't help but 
smi,le at these unexpected words and am 
grateful for his respect and concern for 
the general welfare of an Environmental 
Police Officer. 

It is 6:30AM as I arrive at our docks in 
Charlestown. The late-autumn sun is part
way up over East Boston and illuminates 
a tug and barge slowly transiting the still 
harbor waters across from the knife-like 
'bows of the 270-foot Coast Guard cutters 
poised and sleeping in their berths. I can 
see all the way to the monstrous, steel 
lifting cranes at Conley terminal that 
remind me of the Imperial Walkers from 
Star Wars. There is a cormorant perched 
upon every dock post, most drying their 
outstretched wings as the constant and 

familiar sight of incoming planes at 
Logan Airport transpires overhead . A 
commuter ferry swims by and rocks our 
patrol boats with a gentle wave . Tied up 
side-by-side, the boats jump up and down 
like ponies at the starting gate pawing at 
the ground. 

I get out of the cruiser and hear the 
low, steady, throaty rumble of our 40-
foot, 30-year-old retired Coast Guard 
boat, brought back to life with two new 
diesel engines. I grab my Toughbook® 
duty computer, lunch, sunglasses, life 
jacket, and gear bag. The bag is heavy 
and clanks as I hoist it over my shoulder. 
It's busting with hardcopies of marine 
regulations and fishing guides, violation 
ticket books, camera, gloves, flashlights, 
a Leatherman all-purpose tool, and vari
ous metal gauges for measuring lobster, 
shellfish, and sea urchins. 

One of the many things that officers look for when checking lobster boats are 
the presence of female lobsters carrying eggs (above) which must be marked by 
lobstermen with a V-notch on the tail (facing page). Such lobsters are protected 
and must be released immediately until the mark has molted out (becomes smaller 
than the "V" on the gauge shown below the notch). These prolific females insure 
the lobster population remains productive and can continue to sustain itself 
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The lines on the boat are let go and 
with one, long blow from the horn the 
boat chugs out of the berth and we head 
east . Shortly, a lobster boat is sighted. 
Sergeant Powers hails the captain over 
the radio, directing him to maintain his 
course and speed and notifying him that 
we plan to board the boat for a fisheries 
inspection. 

As we cautiously come alongside the 
lobster boat, I grip the outside, salty-cold 
railings. I see a bearded, tattooed crew 
member standing with outstretched arms 
as if to catch me. Waving him away, I shout, 
"I got it, thanks," and climb aboard. The 
patrol boat veers off a little, but maintains 
a reassuring presence. In an olive green 

uty uniform and black boots that weep 
salt no matter how many times I polish 
them, I introduce myself to the captain 
and ask to see his fishing permits and 
vessel registration. 

After copying the pertinent information 
down, I tell the captain that he can con
tinue to haul traps as I inspect his gear. 
I check off items as I go. Escape vents. 
Ghost panel. Trap tags. Buoy with permit 
number. Display buoy. Midline red mark. 
Sinking line. Whale breakaways. Check. 

I remove the metal lobster gauge that 
I keep on my duty belt to measure their 
catch. Legal size. No V-notched tails. No 
eggs. Check. 

Feeling something slippery underfoot, I 
look down and see the big eye and head 
of a long deceased Atlantic herring, now 
used for lobster bait, peeping out from 
underneath my boot. I make a mental 
note to myself to take my boots off before 
going into the house tonight. Then I catch 
a glimpse of the large, green hull of the 
patrol boat porpoisingnearby alongwith 
the Sergeant's watchful eye. I give him the 
thumbs-up and say thank you, good luck, 
and goodbye to the lobster boat captain. 
While I wait for the patrol boat to pick me 
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Boarding a large commercial vessel at sea - especially if the sea is rough - always 
presents the first challenge an officer faces when checking a boat for fishing 
violations, but it is absolutely necessary for effective enforcement. 

up, an unexpected wave rocks us. 'I grab 
onto the gunwale for stability and wonder 
how long I will have to work on the ocean 
before my sea legs are fully developed. 
To avoid injury, or worse, falling between 
the boats, I make the transition from one 
to the other quickly but smoothly, trying 
not to get my uniform wet. 

We depart, still heading east, and as I 
watch the city grow smaller in the dis-
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tance, I think of how you will never catch 
me behind a desk in an office again. I 
wonder how my skin will look in 20 years, 
after many Fe bruarys of measuring cold, 
wet lobsters, and many 8-hour days on a 
boat in the burning, summer sun. I wonder 
how the ocean can appear to be a differ
ent color every day. My mind drifts to a 
police academy instructor who taught me 
a tactical exercise using an "if and then" 



scenario thought process: What would I 
do if I find a violation? If they have a knife 
on board?lftheyofferme fish fillets?lfthey 
push me overboard? If their boat breaks 
down? If our boat breaks down? 

And so it continues for the rest of my 
shift: Vessel boardings. Mental scenarios . 
Whale sightings. Boat driving. 

When J get home at end of the day, after 
washing off the fish scales, .Iobster slime, 

nd marine diesel fuel from my boots, I 
can't stop my body from swaying as if I'm 
still among the waves. I wouldn't have it 
any other way. r-

Photo courtesy Mass. Environmental Police 

Tara Carlow (formerly Tara Wooley) has 
been a Massachusetts Environmental 
Police Officer for 3 years. Prior to that she 
was a Wildlife Technician with the Division 
of Fisheries and Wildlife's Wildlife Research 
Section, where she worked on numerous 
research projects involving various game 
species, and particularly distinguished 
herself as a skilled deer anatomist. You 
can find her article on learning how to 
be a fur trapper in our No.4, 2005 issue. 
We expect to hear a lot more from her in 
the future. 
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··C"rre5p"n~ent5·· 
Continued from Inside Front Cover 
Hi everyone, my name is Crystal Brooks . 
I am almost 10 years old and my favorite 
hobby is fishing with my dad . I started out 
fishing when I was about 2. We do a lot of ice 
fishing and I have won many derbies. I also 
love fishing off shore and on my dad's boat. 
Right now I have 9 state pin fish: I horn pout, 
5 calico bass, 1 white perch, and 2 pickerel. 
I hope someday I will get a state record or 
gold pin or even a world record. My biggest 
fish so far is a 41/2 lb. pickerel (which I plan 
on beating this year) . My favorite place to 
fish is South [Quacumquasitj Pond in Brook
field . On my dad's boat we troll around with 
shiners. You never know what kind of fish 
will be on the other end of your line til you 
get it in. Plus there are lots of record fish in 
there. Someday I would love for me and my 
dad to have our own fishing show. 

My name is Jordan Brooks and I am Crystal's 
father. I couldn't ask for a better fishing 
partner, and if somebody has to out-fish 
me every time, I'm glad it is her. Nine out 
of ten times she win hook into the first fish. 
All my fishing friends make jokes when they 
see Crystal show up at the derbies, saying 
things like "I'm not getting in the derby, 
Chrystal's here," or "Should we just hand 
the money over to her now?" But they all 
love watching the excitement of her pulling 
in fish. She does it all by herself whether 
it is on the ice or on shore, or on my boat. 
She is a true outdoors girl. I hope she sticks 
with it and hope her great luck continues. It 
would be great to see her photos end up in 
your magazine or even next year's abstract. 
Here are a few pictures of some of her big
ger catches. Thanks for your time. 
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Jordan and Crystal Brooks, 
West Brookfield, MA 

As you two so aptly demonstrate, almost noth
ing bonds generations together like fishing 
together. Crystal, we have no doubt you will 
someday land a gold pin, state or world re
cord fish. Dad, with this kid you might as well 
put your rods and tip-ups away and recognize 
that you will always be just the chauffer, gear 
carrier, hole cutter, boat driver, and cheer 
leader. Nice job. Sorry we could only fit one 
~o~ PGM 

Dear Mr. Mirick; I have just received the 
Mass. Wildlife with the photo of the two 
dead coyotes. I am not in favor of killing any 
animals whether for meat or nuisance. I am 
not a vegetarian, as I believe humans need 
animal protein. However, I can tell you first
hand of the horror coyotes are causing in 
our lives. 

I am in my 80s. In my lifetime I have owned 
and loved II dogs and several cats. As most 
people, they were my children rather than 
household "pets." Since the proliferation of 
coyotes in my rural area, I have had a most 
wonderful spaniel killed and eaten virtually 
before my eyes. I always supervised her out
side "duty," but this one night in mid Sep
tember, it was misty rain , and I put her on 
her tether (25') while closing windows be
fore going to bed. I heard a yelp - but before 
I could get outdoors, the coyote had taken 
her, pulled her out of the collar, and ran off 
with her. Because of the darkness, I couldn't 
follow, though I screamed my heart out. The 
next day my son, who lives in another area, 
followed the tracks, found the den, and all 
that was left of my beloved 12 year old dog. 
It was just the fur and the feet, or so he said. 
I suspect it was more gory than he wanted 
his mother to know. 

At about this same time a stray cat, buff with 
large blue eyes (and neutered) sought sanc
tuary in my garage. He was almost vicious, 
so I named him Godzilla the Monster. After 
a few weeks he accepted me, and my house. 
He became a loving lap cat. But he insisted 
on not using a litter-box, so days he went 
outside. Nights he slept on my bed. One day 
he didn't return . A neighbor told me he saw 
a large coyote (are there any other kind?) 
running with my buff cat in its mouth. 

I now have another spaniel which is never 
out of my sight. The coyotes howl and yip 
around my property - and my neighbors'. 
We have become prisoners, hUmans and 
pets alike. I am always looking over my 
shoulder when I'm in my yard or walking my 
dog. So, as distressing as those 2 dead coy
otes are, I fully understand why they were 
shot. And if I were younger, I would buy a 
gun and kill- yes KILL- every coyote I could 
possibly aim at. And I would probably leave 



them just as the photo. They don't deserve 
a burial. My dog didn't get a burial, nor did 
Godzilla. 

Most sincerely, 
Elizabeth Lawrence 
Granville. MA 

As a lifelong dog and cat owner who also 
loves his pets ( but not as children - unlike 
some members of my family I try to maintain 
at least somewhat of a fanner's perspective 
toward all domestic animals) I certainly sym
pathize with you over the loss of your pets. 
However, declaring you would shoot ALL coy
otes on sight and leave them where they fall 
because a few (or perhaps only one) of your 
local coyotes killed an elderly dog and a free 
roaming cat might be a little over-reaction on 
your part. It 's an understandable, emotional 
reaction, one with which most people who 
have lost a pet to a coyote (or fisher, fox, car, 
hawk, owl, etc.) will immediately recognize. 
but try to see it from the coyote's perspective; 
that of a wild predator that has to /?iII and eat 
other animals on a near-daily basis in order 
to survive. Like any predatol; it was instinc
tively attracted to an elderly victim (weak; 
starting to lose its ability to see, heQ/; and 
run; easy to kill without a significant threat of 
retaliatory injuries; an animal that IInder th e 
rules of the wild is basically wearing a sign 
saying "Ripe for Predation' ''). As for the cat 
- a species that with combined feral and free
roaming pet populations is estimated to kill 
hundreds of millions of birds and more than 
a billion small mammals including rabbits 
and squirrels, nationwide, each year - well, 
from the coyote's perspective (if coyotes were 
rational beings), killing a cat is acquiring. a 
highly nutritious, disease-free meal while 
eliminating a human-subsidized competitor. 
(Remember: A free-roaming cat is a member 
of the food chain, and the food chain goes lip 
as well as down.) But of course a coyote is 
not a rational being; it killed YOllr pets to feed 
itself and/ or its young, to continue living; it 
did not kill your pet out of hatred, or to settle 
a score, or to cause you emotional suffering. 
Hating all coyotes for these upsetting acts is 
no different than hating an otter for killing 
a fish, a mink for killing a muskrat, a robin 
for killing a worm. The coyote was only do
ing what its training,. a.bilities, and evolution 
directed it to do; fulflllmg Its role as a preda
tor. I wish you peace and the continued en
joyment of your pets, and I fLllly support your 
right to become a. predator of coyotes. All I 
ask is that you do It legally, wlthm the season, 
and report the kill(s) so we can maintain ac
curate harvest records. If you don 't want the 
pelt or the skull, I know plenty of people who 
would make whatever effort was necessary to 
acquire them. 

PG.M. 

Good PM: My name is Sheila Grace Carson 
from the Philippines, married to Richard 
Carson Jr. of Westfield , MA. Our fishing 
started when I moved to MA in July of 2006, 
although Richard started fishing since he 
was 8 years old . We purchased a fishing 
boat in year 2009 and since then we fish al
most every weekend day and night rain or 
shine. Fishing is our sports. It is our qual
ity time together. We even take a trip to 
upstate NY every fall to catch Brown trouts 
and Salmon. Some of the fish we caught this 
year are catfish (12 Ibs.), yellow pirch, eels, 
trouts, stripers and the latest is our 4 lb. and 
5 lb. bass which we thought readers might 
enjoy seeing our latest catch. We mostly fish 
at the Connecticut River within the area of 
Northampton and South Hadley and that's 
where we caught the bass. I hope you can 
publish my letter. Please check my gram
mar and English, I'm not really good at it. 
I tried my best. My husband doesn't know 
about this and it will be my surprise gift on 
his birthday. 

Sheila Grace Carson 
Westfield , MA 

Sheila: Thanks for sharing your photos and 
enthusiasm for fishing. Richard: I think I 
speak for all our readers in saying "YOLI are 
one mighty lucky fis/lerman' " PG.M. 

Have a question about wildlife? Catch an 
unusual fish? Have a gripe or a compliment 
for tbe magazine, or perhaps some ideas 
for future articles? We want tom hear from 
you! Drop a line to: Correspondents, DFW 
Field Headquarters, 1 Rabbit Hill Road, 
Westborough, MA 01581. Unless otherwise 
stated, we assume that all letters we receive 
are intended for publication. 
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Surveying for hibernating bats in the dead of winter can present some interesting 
chaHenges. Here the DFW's Western District Wildlife Biologist Tony Gola gingerly 
extrictes himself from an ice opening at an abandoned mine in Rowe, MA. The high 
humidity that contributes to the ice formation, and the cold, but not freezing, tem
peratures deeper inside the mine, provide ideal habitat conditions for hibernating 
bats to remain hydrated and torpid for long periods, but have also also proven ideal 
for a deadly, exotic fungus that has killed a 'i most all of the h ibernating bats in Mas
sachusetts in just the past 5 years... Photo © Bill Byrne 
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