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BEST OF SHOW 
Junior Duck Stamp Competition 

The acrylic painting shown above of Canada Geese 
by Michelle Gong was selected as Best of Show and will 
represent Massachusetts in the National Junior Duck 
Stamp Competition. 

The Massachusetts Junior Duck Stamp (iDS) Program 
celebrates the beauty of wildlife and the importance of 
conservation programs which secure wildlife habitat. 
Most notable among these is the nation's waterfowl res
toration program which has, since 1934, helped to bring 
back waterfowl and other forms of wildlife throughout 
the nation and the hemisphere. 

The JDS program is sponsored by MassWildlife and 
the u.s. Fish and Wildlife Service with support from the 
Massachusetts Sportsmen 's Council. Formore information 
visit mass.gov/ dfw/ jds. 
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l am retiring at the end of April after 
working for 30 years at MassWildlife 
and in fisheries and wildlife conser

vation for 42 years. When I began my 
career, I never thought for a moment 
that I would be fortunate enough to 
have this job, and I am grateful to have 
had this opportunity. In my view, on
the-ground conservation happens in 
state fish and wildlife agencies , and the 
opportunity to lead one represents any 
biologist's career goal. While serving 
as Director, the opportunity to work for 
the citizens of the Commonwealth and 
with the staff of MassWildlife has been 
most rewarding. Our exceptionally 
dedicated and committed professional 
staff is a benchmark against which all 
public employees should be measured. 
As this is my last editorial, I wanted to 
take this opportunity to make a few 
observations informed by my four 
decades working on conservation at 
the state level. My comments focus 
on the long term, the present, and our 
progress and challenges as we move 
into the future. 

It has been a continual frustration 
of mine that as a society we fail to 
recognize the importance of natural 
resources to our economy as reflected 
through the outdoor recreation indus
try. I understand that many members 
of the public may not have a personal 
connection to nature, but our political 
leaders should consider a new view of 
our natural resources and recognize 
their contributions to our economy. Our 
strategy during the 18th and the 19th 
centuries was based on the exploita
tion of natural resources to drive our 
economy, but today we need to under
stand and embrace the new role they 
play. As a society, we routinely provide 
incentives to corporations to locate in 
Massachusetts and it would be prudent 
to juxtapose those potential benefits 
against a comparable investment in our 
natural environment. At a minimum, an 
analysis should be done. For more on 
this issue, see my editorial in our No. 
3, 2017 issue. 

I think it would be wise to reexamine 
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the merger of the energy and environ
ment secretariats initiated by Gover
nor Patrick. While I think Secretary 
Matt Beaton has done a good job in 
reconciling the two interests , there 
may be circumstances as energy and 
environmental policy evolves where an 
inherent conflict emerges. There is no 
doubt that at times there are conflicts; 
for example, from the wildlife perspec
tive it is troubling to see forests and 
agricultural fields converted to solar 
arrays cast as environmentally friend
ly. Perhaps, reverting back to the old 
administrative structure of separate 
energy and environment secretariats 
would create a healthy tension leading 
to a more balanced policy. I could be 
wrong, but an independent analysis 
would be worthwhile. Any new forms 
of governmental organization should 
be road-tested and revisited. 

In the context of how we view our 
natural environment, we have made 
significant progress in a.rticulat.ing 
the importance of managmg habitat 
(forests and ~ras~lands) to. main
tain natural bIOlogical diversity. At 
MassWildlife, we have found ways to 
work constructively with the forestry 
industry on both endangered species 
protection and forest management. 
We have also taken important steps 
to educate the public and explain the 
need to proactively manage our forests. 
Site walks and demonstration sites are 
important tools in making our case. 
Through funding for agency steward
ship and grants to private landowners, 
the Secretary has initiated progress on 
land management on state and private 
lands that will create a lasting legacy. In 
addition to habitat management, we are 
beginning to see success in arti<:ulating 
a growing need to manage wI.ldlife pop
ulations in our highly urbamzed state. 
Balanced wildlife populations are cru
cial to maintaining and growing public 
support for wildlife and the habitat on 
which it depends. 

In the future , wildlife agencies need to 
continue adopting new technologies to 
do their work and communicate their 
message. A state agency, functioning 
as part of a governmental enterp~ise 
with built-in administrative constramts 

faces challenges in an unlimited mar
ketplace of technology and id~as. 
Social media (or the next new thmg) 
represents a challenge to ~ny organ~
zation advancing a complicated, SCI
ence-based initiative. While everyone 
has the right to an opinion, we need 
to find ways to validate the knowledge 
communicated by scientists who have 
devoted years of work to unders~a~d 
complex biological system~. Their I~
formation, clearly commumcated, ~Ill 
help us as a community to make Wise, 
informed choices about the future of 
our land and wildlife resources. 

As I leave MassWildlife, I see an agen
cy with a solid financial ~ase, a clear 
mission and an extraordmary staff as 
it move~ into the future. The best is 
yet to come. 

Jack Buckley, Director 
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(Above) Carp culture advertisements from the late 1800s.(Opposite page) Erik 
Grubb with a "fully scaled" Common Carp in Upton, Massachusetts. 

excellent qualities of carp such as " ... 
high fecundity, rapid growth, adaptability 
to nearly all the aquatic environments 
that could be found across the nation, 
posing no harm to existing species, and 
possessing fine table qualities that many 
of the immigrant populations were well 
accustomed to back in 
their motherlands." At 
this stage, the commis
sion knew there was a 
substantial demand for 
carp because Dr. Baird 
was receiving 2,000 or 
more letters per year 
from citizens request
ing carp for private 
ponds! 

In 1877, Congress was 
finally convinced to 
appropriate the money 
to import the Common 
Carp (Cyprinus carpio) 
into the United States 
from Germany to start a 
breeding program. 

ton D.C. the following year (current site 
of the National Mall). This importation 
was the beginning of a massive program 
of breeding, raising, and distributing carp 
to an ever-westward expanding nation. 

There were also some well document
ed carp stockings prior to this time by 

The commission im
ported 345 Common, 
"mirror" and "leath
er" Carp (all Cyprinus 
carpio) to the Druid 
Hill ponds in Baltimore, 
Maryland and into Bab
cock Lakes in Washing-

The man who officially 
brought carp to North 
America in the late 1800s: 

private citizens; most 
notably in Sonoma , 
California by Julius A. 
Poppe, who in 1872 trav
eled to a commercial 
carp fishery in Reinfeld , 
Germany where he pur
chased and imported 
83 carp. Unfortunately, 
only five of these carp 
survived the journey 
but they were hardy 
enough to eventually 
start a commercial food 
fish business that by 
1876 was a thriving fish 
farming operation that 
sold carp to farmers 
all over California and 
neighboring states . 

What soon followed 
was the biggest federal 
and state governmental 
fisheries effort ever un
dertaken to distribute 
carp to every state from 
coast-to-coast. 

Dr. Spencer F Baird, head 
of the Us. Commission of 
Fish and Fisheries. 
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Within the last 30 to 35 years, angling 
techniques and equipment specifically 
developed and designed to target carp 
have been imported from the United King
dom. These techniques and equipment 
have evolved with the safe, environmen
tally friendly, "Catch, Photo and Release" 
philosophy in mind, along with great 
stewardship of our waters. The indepen
dent thinker's sport of catch and release 
carp angling is now more popular than 
ever and growing by leaps and bounds. 
More anglers, each and every year, are 
proudly proclaiming their love of carp 
angling by saying, "Yes, I'm GUILTY .. I 
proudly fish for carpJ" 

This awesome fish has fed our nation 
in times of need-quite literally staving 
off starvation in many cases for some 
of our earlier generations. It has also 
provided much excitement and pleasure 
as a sport fish over the years and now 
again in its ascendancy in popularity. 

We believe our good friend the Common 
Carp has earned the right to call itself a 
naturalized citizen. 

About the Authors 
Sean Manning and Wayne Boon are the 

co-founders of The American Carp Society 
(see page II). Sean has been a passionate 
multi-species angler since the age of 6. He 
now focuses specifically on Cyrinus carpio 
in the United States and advocates the 
attributes of the species as a sport fish for 
all types of anglers to appreciate. Wayne 
is one of America 's most respected and 
traveled carp anglers. He caught his first 
carp at age II and has been passionate 
about the pursuit of his chosen quarry al
most continuously during the last 44 years 
in both the United Kingdom and across 
much of the United States. 

Columbo of 
with a rare 

"linear" Common Carp 
[with an unfortunate birth 
defect to its ' mouth]. The 
fish is known locally as 
Razor Face and has been 
re-caught and released 
several times over the last 
5 or6 years. Many anglers 
in the area are actively 
fishing for this one fish. 
It's a true testament to 
the merits of catch and 
release carp angling. 



by Evan Cartabiano 

Common Carp belong to the family 
Cyprinidea, which includes the 
carps and the minnows. The Com

mon Carp is the oldest domesticated fish 
species in the world and was also the first 
fish to bewidelyredistributed by humans. 
They are tolerant of a wide range of hab
itats and environmental conditions and 
will even tolerate brackish conditions 
however they don't typically choose t~ 
live in saltwater marshes as it is difficult 
for their bodies to cope with the salt 
for long periods of time. This tolerance 
allows Common Carp to survive in areas 

The author holds a 
"mirror" Common 
Carp he caught 
and released in 
Massachusetts. 

(in terms of oxygen, temperature, and 
muddy water) that would mean a quick 
death to many other species. Their upper 
tolerance of temperature is around 100 
degrees F and in low oxygen conditions 
they can rise to the surface and gulp 
air! While carp can live in some extreme 
conditions, they prefer to live in slower 
moving rivers, lakes, and ponds. 

Common Carp spawn in the spring when 
water temperatures reach at least 62 
degrees F and typically less than 80 de
grees. Day length is also a likely important 
factor, so long as the temperature is right 
spawning takes place over vegetation in 
shallow areas and is obvious-several 
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males will follow the female and since the 
water often does not cover their backs 
they splash a good deal! Like most fish, 
carp depend on quantity rather than 
quality when it comes to reproduction 
and even a small female can produce 
upwards of 50,000 eggs, with up to 2 
million being reported. These eggs are 
small and stick to the vegetation they 
were laid on and hatch in 50-90 hours 
depending on water temperature. Both 
the eggs and the newly-hatched fry are a 
food source for other fish species as no 
parental protection is provided. 

Are you familiar with the difference 
between a carnivore and an herbivore? 
Well, Common Carp feed on a variety of 
different invertebrates and are hence 
classified as an invertivore! Aquatic 
insects, mussels , clams, worms, snails, 
and crayfish make up the preferred carp 
diet. However, they are not confined to 
these food groups and will consume 
zooplankton in the middle of the water 
column, as well as algae and plants. They 
typically root for food in softer substrate 
and will "dig" in the bottom to get at clams 
and mussels that are completely buried. 
While Common Carp have been blamed 
for eating juvenile bass and raiding the 

Martin Columbo admires a 
"fully scaled" Common Carp 
he caught in Massachusetts . 
This is the most common 
scale pattern encountered 
by Bay State carp anglers. 

nests of other fish species, this is simply 
a myth as no evidence has been found to 
suggest that any fish are consumed on a 
regular basis. 

Carp Genetics 
One of perhaps the most interesting 

things about Common Carp is their genet
ics. No other fish has such a long history 
of domestication and the results are 
spectacular! We have all seen Koi , those 
supremely colorful fish that come in such 
variety. Koi are simply a highly domesti
cated Common Carp and not some type 
of goldfish. Not only do Common Carp 
come in different colors, but they also 
come in many different scale patterns 
(which makes for even more types of 
Koi!). The major scale patterns are fully 
scaled (this is the typical Common Carp), 
mirror (fewer scales, but much larger), 
linear (a stripe of scales along the middle 
of the fish) , and leather (very few, if any, 
scales-naked) . 

Now hang on for a bit of genetic talk! 
Common Carp scale patterns and their 
variants (what you can see in the live fish) 
is determined by two genes, the scaled 
gene and the naked gene. When you have 



Dean Brookes poses with an 
impressive "mirror carp" that 
comes as close to exhibiting 
the characteristics of a 
"leather" carp as he has seen 
in Massachusetts. 

a dominant scaled gene, and a recessive 
(not dominant) naked gene you have a 
fully scaled "Common Carp". If there is no 
dominant gene of either type you have a 
mirror. If you have one dominant gene of 
both, you have a linear, and if you have a 
recessive gene for scaled and a dominate 
gene for naked you have a leather, a naked 
carp! These patterns apply to both "wild 
carp" and Koi and the scale pattern on 
anyone individual fish is unique to that 
particular fish , like fingerprints for us. 
This allows for the identification of indi
vidual fish by anglers and has led to the 
carp-specific fishing practice of multiple 
anglers pursuing, catching, and releasing 
the same fish many times over. 

Although there are pockets of waters 
scattered around the country that hold 
many more mirror carp than average, pri
marily located in the northeastern states 
and Idaho/Wyoming areas ; generally 
speaking across the country, you might 
wonder why most carp you typically see 
are the fully scaled Common Carp type, 
and mirror type variants much less fre-

quently after that? The answer lies in how 
"robust" each type is. Scaled carp (and 
to a less extent mirror carp) are faster 
growing (at least in the first few years) 
and have a faster immune response, fast
er fin regrowth, and a higher tolerance 
for low oxygen compared to linear and 
leather. The result is that simply living 
in wild conditions has selected for the 
scaled carp genetics. So, if you catch a 
linear or leather it's going to be a fairly 
rare fish in the wild! 

About the Author 
Evan Cartabiano is a Fisheries Biolo

gist for Texas Parks and Wildlife and is 
also the official American Carp Society 
Fisheries Ecologist. An avid angler since 
the age of 3, his passion for carp and its 
biology, ecology and management have 
taken him overseas to fish for the species 
as well throughout the United States. As a 
professional biologist he understands the 
need for more education to help dispel 
much of the misinformation thatsurrounds 
the Common Carp. 
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AMER.ICAN CARP SOCIETY 
.: 
r I'!! 

The American Carp Society (ACS) 
connects anglers who are passionate 

about carp. 

It was founded in 2002 by lifetime an
glers, Wayne Boon and Sean Manning, 
for the betterment of carp, to assist in 
promoting the attributes of the species 
as a legitimate sport fish , and to help 
educate anglers throughout the U.S. on 
the stewardship of this natural resource 
for future generations. 

Membership of the ACS supports 
the goal of raising awareness of this 
hard-fighting freshwater fish to other 
anglers and members of the public. It 
is the co-founders' hope that with the 

-

continued education of others, better » v 
documentation through exquisite photos g 
and publications showing both care and [f) estewardship of the trophy fish, as well as '" 

u 
member's encouragement to new anglers ;a 
being introduced to the sport, that the .~ 
ACS will achieve this goal and lead with E 
the ongoing care and stewardship of ~ 
trophy carp in U.S. waters. ~ 

As a carp angler ... or 'soon-to-be' carp 
angler ... the ACS hopes you will join them 
in their cause! 

For membership information visit, 
americancarpsociety.com. 
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Waterbody / Total number of Massachusetts Freshwater Sport fishing 
Awards Program Common Carp pins awarded. 

Connecticut River 169 Merrimack River 108 

Quinsigamond Lake 56 Pontoosuc Lake 30 

Housatonic River 27 Onota Lake 26 

Charles River 23 Laurel Lake 20 

Sudbury River 18 Concord River 14 

Mill Pond 11 Woods Pond 11 

Hamilton Reservoir 10 Assabet River 7 

Brookline Reservoir 7 Watershops Pond 7 

Blackstone River 4 Nashawannuck Pond 4 

Quinebaug River 4 Curtis Pond 3 
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AJ a lifelong angler, I have always 
been drawn to catch and release 
fishing. I was born and raised in 

ngland where the vast majority 
of rivers and lakes are privately owned, 
and as such, are primarily catch and 
release waters. So when I moved to the 
United States over 20 years ago, I saw no 
reason to change my approach. Now I'm 
not suggesting that ALL angling should be 
catch and release, and I readily support 
responsible harvesting of fish , but my 
own preference is to return everything I 
catch back to their watery homes. 

With that said if you 
are planning to return 
the fish you catch 
you also want to give 
them the best possible 
chance for survival. In 
this article, I focus on 
how [ employ catch 
and release methods 
when fishing for Com
mon Carp, but many of 
these methods can be 
used for other species 
of fish , especially if , 
they are trophy-sized. 
I will also demonstrate 
how using these tech
niques help with fish 
mortality, and high
light recaptures of fish, 
many times at a larger 
weight. 

There are three ba
sic areas to consider 
when attempting to 
catch and release tro
phy carp: tackle and 
hooking the fish, landing and handling 
the fish safely, and finally, returning the 
fish to the water in good health. Let's 
look at each area separately as there 
are several important elements within 
each category. 

Tackle and Hooking 
When fishing for any species it is import

ant to match your tackle to the size of the 
fish you are targeting. For instance, the 
average size of carp in the waterbodies 

[ fish ranges from 15 to 25 pounds. Many 
of these fishing areas contain aquatic 
vegetation and underwater obstacles, 
such as sunken trees and rocks and other 
obstructions that will test the limits of 
your tackle. Carp are also a very hard 
fighting fish and if you are not prepared 
you will invariably lose fish. 

To start [ use a rod and reel similar 
to a surf casting outfit; a 9-12 foot rod 
with the capability to cast over 5 ounces 
of lead and a reel that will hold several 
hundred yards of 12-15 pound test line 

or 30-50 pound test 
braid. Heavier rods 
help control the fish, 
once hooked, and al
low the angler to cast 
further distances, if re
quired. Heavier line or 
braid is usually a must. 
As mentioned, you may 
be dealing with snags 
and weeds, so lighter 
lines (under 100b) are 
generally not strong 
enough when playing 
large fish, unless you 
are a very experienced 
angler. 

The next area I pay 
a lot of attention to 
are hooks . A light wire 
pattern will open and 
straighten fairly easily 
so [tend to use heavier 
gauge hooks in sizes 2 
to 8. You do not have 
to use carp-specific 
hooks but treble hooks 
are a definite no. [ use 

single hook rigs and rarely lose a fish 
once hooked, so treble hooks are just 
not needed. 

One other area to consider is where 
you hook the fish. By this I am referring 
to employing methods to avoid deeply 
hooking fish. This is a problem I've seen 
with many other species as sometimes 
the methods used give the fish too much 
time to swallow the bait, which usually 
means the fish will not survive the en
counter. If you are fishing with a tradi-
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Bolt Rig 
Semi-fixed sinker Rubber b/ ad Barrel swivel 
clip ensures that if a 
fish breaks the line, 
the sinker falls off 

Main line, threaded 
through about 2 feet 
of thin plastic tubing. 

Confidence Rig 

Sinker is not fixed in 
place but is allowed 
to slide freely. 

3t04 oz. 
sinker 

Stiff hook length makes it 
harder for fish to eject bail. 

Lead putty 

Two different rig set-ups that are commonly used for carp fishing. 

tional bobber or slip sinker then I would 
suggest setting the hook sooner rather 
than later, but in the case of carp fishing 
I tend to use the following approach to 
avoid a deep hook set. 

I set up my rig with a heavy sinker (2-4 
ounce) which is semi-fixed to keep it from 
moving up the main line. It's important 
that the sinker can move up the line if it 
becomes snagged because if you do lose 
the fish due to a line breakage the fish 
will not be able to get rid of the rig and 
sinker. The other benefit of having the 
lead semi-fixed is that when the fish picks 
up the bait (most of the time we fish for 
carp on the bottom) it will feel the lead 
immediately. Many people think this will 
result in the fish dropping the bait, but 
in fact the opposite tends to be true. The 
carp sucks in the bait, and the weight of 
the lead leads to the hook pricking the 
fish. Once this occurs the carp bolts 
and swims away, with the rig attached. 
This is referred to as a 'bolt rig' and with 
this set-up it is important the reel is in 
free-spool mode or the drag is loosened, 
otherwise you will lose your rod! 

Landing and Handling 
Once a carp 'bolts' it will be traveling 

with a lot of speed and velocity. At this 
point, if you attempt to tighten the drag 
of the reel too much it will most likely 
result in either breaking or bending the 
hook (assuming you are using a heavy 
enough line or braid) or the hook may 
be torn out of the fish's mouth. 

Typically, I pick up the pole and grad
ually tighten the drag until I feel contact 
with the fish . I then 'play' the fish into 
the bank, sometimes gaining line and at 
other times giving line, if the carp makes 
a strong run or sudden lunge. Once the 
fish is in the margins, I loosen the drag a 
bit more as this is usually where fish are 
lost . Rather than trying to drag the fish 
onto the bank, which again will result 
in a lost fish, I use a large landing net. 
This net has a 6-foot pole section and a 
42-50 inch triangular net screwed into 
the end of it. 

Once the fish is safely in the net, I 
dismantle the net and place it into a 're
taining sling'. The retaining sling is used 
to transport fish to the unhooking mat 
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and is also used to 'retain' the fish in the 
water for 5-30 minutes while I am setting 
up my weighing and camera equipment. 

Returning the fish to fight 
another day 

I then place the fish onto an unhooking 
mat. This is a padded 

One of the most important aspects of 

mat which prevents 
the fish from hurting 
itself if it flaps its tail 
or moves around. The 
mat has raised sides 
and usually a cover so 
the fish can be safely 
kept in place for a short 
period of time. Once 
the carp is on the mat, 
I unhook and weigh it 
(using the retaining 
sling, which doubles 
as a weigh sling). The 
unhooking mat is also 
used when taking pic
tures of the fish and 
many are designed to 
float so you can also 
use them in the water. 

managing fish mortality is making sure 

A heavy gauge wire hook in the 
size 2 to 8 range is essential when 
targeting large carp. 

the stress the fish is 
placed under is as 
minimal as possible. 
This means that before 
I take a carp out of my 
net and bring it onto 
the bank, all of my 
weighing and camera 
gear will be organized 
and ready to go. My 
goal is to have the fish 
out of water no more 
than 2-4 minutes. De
pending on the time 
of year, I may also put 
the fish back into the 
retaining sling for 5-15 
minutes after taking 
pictures to make sure 
it is fully recovered 
before releasing it. 

A large 30-pound plus carp resting on an unhooking mat, ready for photographs. 
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The "Carp Care" equipmentshown above, which includes (1) carp net, (2) unhooking 
mat, (3) weigh sling, and (4) carp sack are designed to reduce stress on trophy 
carp in order to increase survival rates upon release. See the Carp Care section 
at americancarpsociety.com for a complete description of these products. 

For example , during the summer 
months when oxygen levels in the water 
may be reduced , the fish may expend 
more energy during the fight. In this case, 
I reduce the time the fish spends out of 
the water and I take more time supporting 
the fish before releasing it. 

Ninety percent of the carp I catch are 
unhooked and released in the water, 
without ever bringing them onto the land. 
I only weigh and take pictures of carp I 
consider to be trophy size (25 pounds 
and up) although that does not mean I 
value the smaller ones any less, just that 
I do not need to take pictures of every 
fish I catch. 

Conclusions 
Hopefully, some of the areas I have 

highlighted will help you successfully 
catch and release carp or other types 
of fish . The singular goal of the methods 
and equipment described is to reduce the 
stress the fish will experience. This may 

sound counterintuitive as fish obviously 
experience stress while being played into 
the net , however, in most cases, it is bad 
handling techniques or deep hooking that 
generally leads to fish mortality. 

With some simple rig changes and the 
correct equipment, the carp you choose 
to release will have a much better chance 
of survival. It you are a catch and keep 
angler, none of the above may apply to 
you. However, catch and release anglers 
who take the time to follow these simple 
steps will greatly increase the chances 
of seeing a trophy carp again and again. 

About the Author Y 
Dean Brookes was awarded the Massa

chusetts Freshwater Sportfishing Awards 
Program's gold pin in the Common Carp 
category in 2015,2016 and 2017. The carp 
were 41, 41, and 39.5 inches in length re
spectively. Dean is also the editor of the 
North American Carp Angler, which is 
published by the The Carp Anglers Group. 
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A Pleasant Pheasant 
By Paul Baril 

[] 

woke to a cold, rainy November day 
in 1977 and started out for my reg
ular Saturday morning pheasant 
hunt. I collected my shotgun, rain 

gear, and my seven-year-old seasoned 
English Setter, Annie. She was a wonderful 
hunter, beautiful, and my best friend. As 
we started out for our favorite spot, Wini
musset Wildlife Management Area in New 
Braintree, I couldn't help but be excited 
hunting in the rain is always a challenge: 
and we were more than up for it! We 
started out into the field at 7:10am and 
Annie quickly went to work. The cold rain 
had no effect on her-I knew it wouldn't. 
S~e tirelessly worked the field for twenty 
mmutes, then spooked up her first bird. 
Wonderful Annie! How pleased I was! I 
placed the downed bird in my game bag, 
and continued on with her through the 
downpour. As I started guiding her back 
towards our truck, she caught a scent. 
She began working a hedgerow, through 
the sound of the heavy rain I could hear 
her bell, ding, ding, ding ... she was hot 
on the trail! Excitedly, I encouraged her 
on! I heard the rustle of twigs and fall 
leaves, and I followed her and the sound 
of action . Then I heard nothing . .. Annie's 
bell had stopped. She was on pOint! I 
worked my way carefully over toward 
her when suddenly this enormous bird 
darts out from behind the stone wall. It 
took to flight and almost hit me! I quickly 
gathered my wits, aimed and shot. Down 
came the bird. Annie happily ran and 
retrieved it. A victory for us both! She 
passed the bird over to me, and, as I 
took it from her, I felt its weight and was 
unsu~e if it was the rain or just the long 
mornmg that made it feel heavier. Then 
I tried to place it in my game bag, but it 
wouldn't fit. Maybe my bag was too wet? 
I thought. I carried the bird back in-hand 
instead. We were close to the truck any
way. While driving home, I praised Annie, 
she really came through. I couldn't wait 
t? show these magnificent birds to my 
httle five-year-old son Christopher. As we 
pulled into the driveway, there was my 
son in the window looking out into the 

PtNNtE 
rain for his Daddy the hunter. I carried 
in our feast. Christopher excitedly met 
us at the door. Annie was so happy to 
be home. She jumped all over my son 
as if to say:, "Look what we did for you , 
look, look! I held out the big one that 
wouldn't fit in my game bag and saw how 
big the granddaddy really was. Later that 
day, I took the birds to our butcher, who 
weighed them. It was then, in that moment 
with my son, that we realized I truly did 
have a trophy winner! A 5 pound 1 ounce 
pheasant! What a day, what a bird .. . and :0 
it was really one of my best memories of en 
my son, dog and family. After all , isn't that ~ 
what makes hunting great, providing for @ 

your loved ones , and all the wonderful ~ 
memories that follow. cE 

The author's son Christopher in 1977. 
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by Alex Entrup 

M atch is struck and a gloved hand 
lowers it to the forest floor. The 

ame comes into contact with a 
drop of fuel from a drip torch-poof! The 
transformative power of fire is now in the 
woods. To survive, like an animal, the fire 
must move, consuming oxygen and fuel as 
it seeks out, inhabits, and subsequently 
alters its environment. As the young fire 
crackles and a wisp of smoke rises into 
the still morning air, a woman wearing a 
hard hat and fire-resistant clothing uses 
the dancing flame to ignite her drip torch . 
She snaps her wrist and flings a line of 
fire into the woods. Looking back at a 
dozen of her fellow prescribed burn crew 
members, she yells , "Fire on the ground 
1O:14!" She expands the burning area 
along a trail. The crew watches intently 
as the fire grows and smoke ascends 
through the trees. A line of two-to-three 
foot tall flames marches into the wind, 
consuming all leaf litter, shrubs and 
grasses that lie in its path . Scribbling in 
his log is the Burn Boss who is overseeing 
this habitat management operation. He 
closely observes the smoke and fire and 
says, "Looks like today might be a good 
day to burn." 

Over the next six hours, the ll-acre 
'burn unit' will see its forest floor turn 
from brown to black. At days end, all 
'smokes' and 'smolders' will be extin
guished , the entrance gate closed, and a 
wildlands fire crew will return home dirty 
and tired. As rainfall softens cracked, dry 
earth and breeds new life, a new home 
for wildlife will be reborn through fire . 

In the weeks and years that follow, life 
will return to the landscape. Resident 
animals will emerge from their hiding 
places and resume their lives. Meanwhile, 
other kinds of wildlife will discover this 
newly created habitat, call it home, and 
raise their young. Bright green sprouts 
will push their way up from the ash. 
Flowers will bloom and set seed. 

While this fire seems to have started 
in an instant with the simple strike of a 
match, this was no ordinary fire. It was a 
prescribed fire started not with a match, 
but with a plan. The ultimate goal of this 
plan is to create habitat for wildlife and 
plants that depend on places which are 
periodically burned. In the short term, to 
actually execute a prescribed burn, the 
planning process begins months or even 



years before the spark hits the ground. 
Many questions must first be answered 
before it is determined how and when 
to burn. 

Planning begins with a walk in the 
woods by a trained habitat or restoration 
ecologist. A forest is not always as it 

rens Buckmoths, and an endangered 
plant, the Sandplain Gerardia. It takes a 
special eye to stand in a forest today and 
see not only what is, but what it was and 
what it could be. 

Fire was once common in many land
scapes in New England. NativeAmericans 

seems. Seeing the for
est through the trees is 
only the beginning. The 
restoration ecologist's 
job is to evaluate the 
potential shrubland, 
grassland, or pine bar
ren habitat within the 
existing forest . Years of 
fire suppression and fire 
exclusion have created 
densely packed forests 
where once there were 
few trees and more open 
spaces. Closed canopies 
now shade out sun-lov
ing plants and push 
out the animals that 
rely on those plants for 
survival. Less than 5% 
of the Massachusetts 
landscape consists of 
shrublands, young for
est or grasslands. This 
dearth of habitat has 
resulted in a negative 

A drip torch is used to light a fire 
line at the Francis A. Crane WMA 
in Falmouth. 

set fires to improve 
hunting grounds, in
crease yields in foraging 
areas, and to clear brush 
around their villages. 
Occasional lightning 
strikes would create 
free-moving fires, and 
many plant and ani
mal communities were 
formed with fire as a 
driving force as they 
followed the retreat of 
glaciers. Today, fire-in
fluenced natural com
munities such as oak 
forests, pine barrens, 
heathlands, grasslands, 
and fens are regional
ly rare. They support 
young forest, shrub, and 
grass habitats critical 
for wildlife in Massa
chusetts. These special 
habitats are host to 
many rare plants and 

impact on populations of wildlife that 
depend on these types of habitats , such 
as Whip-poor-wills, Ruffed Grouse, Bar-

animals, and game species. One of the 
primary reasons for the lack of these 
habitats is directly due to the lack of 



periodic fires which keeps the habitat 
at an earlier stage of growth. 

The first step is to identify an area 
suitable for implementing a prescribed 
fire. Once it is identified , the planning and 
paperwork begins. Prescribed fire was 
given its name because each fire must 
follow a carefully constructed prescrip
tion or treatment known as a prescribed 
fire plan (or burn plan). A highly-trained 
specialist, familiar with fuels and fire 
behavior, the Burn Planner, is required 
to write the burn plan. He or she works 
with a team of resource specialists and 
must consider numerous factors specific 
to the site and to the factors affecting 
crew and public safety. After decades 
of experience, protocols for conducting 
prescribed fires and training fire crews 
have been established by wildland fire 
professionals. The Burn Planner draws 
from these recognized protocols as the 
planning process unfolds. 

Working in collaboration with the land 
manager and other resource specialists, 
the Burn Planner will lay out what will be 
required to create the desired habitat and 
safety outcomes. First , he or she deter
mines the boundaries of the area to be 
burned (burn unit) , specifies where areas 

need to be cleared of flammable material 
along those boundaries and prepares a 
contingency plan to suppress any poten
tial escaping fires . The Burn Planner also 
studies nearby communities to identify 
smoke-sensitive areas, such as neigh
borhoods, schools or hospitals . Weather 
and wind conditions under which a burn 
can take place are spelled out in precise 
detail in order to limit potential impacts. 
The plan specifies the number and type 
of resources, strategies, expected fire 
behavior, hazards to the crew, and many 
other elements . 

With the plan in place, permissions and 
various permits to burn must then be 
secured by the landowner. Air quality is 
an important public health concern. The 
Department of Environmental Protection 
(DEP) is tasked with reviewing and issu
ing permits for any activities that impact 
air quality. DEP carefully reviews the burn 
application and issues a permit for the 
timeframe and environmental conditions 
under which they will allow the burn. The 
burn plan is reviewed by MassWildlife's 
Natural Heritage and Endangered Species 
biologists to assess potential impacts to 
rare or endangered species. If necessary, 
they may request changes in the plan. 

Continued on page 22 

A Burn Crew member ignites a fire line with a 
drip torch during a controlled burn in Southwick. 



It's not uncommon for a prescribed burn 
crew in Massachusetts to include staff 
from MassWildlife and the Department 

of Conservation and Recreation (OCR) , 
non-profit conservation staff from groups 
such as The Nature Conservancy and 
The Trustees of Reservations , municipal 
firefighters , the Massachusetts Army Na
tional Guard , AmeriCorps, U.S. National 
Park Service, and the U.S. Fish and Wild
life Service. Beyond habitat restoration, 
prescribed fire can help to protect people 
and property from uncontrolled wild 
fires. This is accomplished by reducing 
flammable debris (fuel load) in areas 
where there haven't been periodic fires 
for many years . 

One example is Montague Plains WMA. 
Left unmanaged, conditions on the dry, 
sandy Plains can lead to uncontrolled, 
potentially dangerous wildfire-as 
evidenced by a serious fire in the early 
1900s and several others that threatened 
the village in the 1930s and 40s. By 1999, 
when MassWildlife acquired the property, 
growing fuel loads and a history of fire 
suppression were leading to increased 
risk. Forest thinning operations com
menced almost immediately; followed 
by carefully executed prescribed fires in 
partnership with UMass Amherst, OCR's 
Bureau of Forest Fire Control , and the 
Montague and Turners Falls Fire Depart
ments. Cutting and burning operations 
have rotated across the WMA ever since. 
Recent computer modeling shows these 
activities not only Significantly reduced 
wildfire risks to people and property. As 
planned, these operations also benefited 
a host of less common wildlife and plants 
thriving in the restored habitat. 

Although partner missions and priori
ties may vary, they are united in recogniz
ing that by pooling resources, collective 
goals can be achieved. State and federal 
partners, conservation groups, and local 
fire departments provide critical person
nel, fire equipment support, technical 
advice, and training opportunities all of 
which is much appreciated by all parties 
involved. As Dave Celino, Massachusetts' 
Chief Fire Warden at OCR puts it, "Land
owners and land managers, communities, 
and citizens all share responsibilities 
for managing our lands, protecting our 
natural and cultural resources, and 
making our communities safe and re
silient for future generations." Periodic 
prescribed burns are and will continue 
to be necessary for both conservation 
and public safety on lands managed by 
conservation partners. 

His statement is true not only on the 
state level, but also on the regional and 
national scale. Celino serves as the Chair 
of the Northeast Regional Cohesive 
Wildland Fire Management Strategy 
Committee comprised of 20 Midwestern 
and Northeastern state partners , includ
ing MassWildlife. The Committee uses 
a collaborative approach to implement 
a wildland fire management strategy 
which accomplishes important goals : 
restoring and maintaining resilient land
scapes across all jurisdictions ; preparing 
communities so they can live with and 
withstand a wildfire without loss of life 
and property; and safely, efficiently, 
and effectively responding to wildfires 
when they happen. The Committee also 
provides a valuable forum for partners 
to share best practices. 
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Continued from page 20 

A local Conservation Commission may 
also review the burn plan for potential 
impacts to wetlands. Local fire depart
ments hold authority over all fires within 
their districts. Before any fire can be lit , 
the local fire chief must feel comfortable 
with the plan to issue a permit. 

With permissions, permits and a signed 
plan in hand, it is finally time to turn our 
attention back to the burn unit. A time 
window during which the best burn re
sults can be expected is chosen. Trails 
and fuel breaks are raked and mowed to 
prevent fire from easily crossing a control 
line to other flammable fuels outside the 
burn unit's perimeter. Neighboring land
owners near the burn unit are notified 
about the planned burn through news
paper and radio advertisements , door 
hangers, or social media posts. When the 
weather is finally right, crew requests are 
issued, and all other fire program man
agers in the area are notified . A meet up 
time and location are established, and 
the burn unit is scouted one more time 
to make sure conditions on the ground 
are as expected. 

Burn Crew members 
monitor the woodland 
edge at the Crocker 's 
Neck Conservation Area 
in BarnstabLe during a 
prescribed burn. 

The day of the burn finally arrives. 
Burn crews are often up and on the road 
before sunrise. In Massachusetts, it takes 
a village to safely burn the woods! Pre
scribed burn crew members come from 
a wide variety of locations , backgrounds , 
organizations and agencies (see inset on 
page 21). While there is a wide range of 
professions , skills , and experience pres
ent, through common training exercises , 
qualification requirements, and repeated 
experiences with burns , the burn crew 
operates with precision under the lead
ership of the Burn Boss . 

As the morning dew evaporates and 
vegetation dries , preparations are nearly 
complete. Everyone checks in, equipment 
is carefully inspected , and assignments 
are doled out. The Burn Boss leads a 
morning briefing that covers weather, 
hazards, tactics, contingencies, com
munications, and everything else that 
a prescribed burn crew needs to know 
or anticipate. After all questions and 
concerns are addressed, crew members 
leave the briefing, travel to their assigned 
positions and wait for the order to put 
fire on the ground. 

Which brings us back to where we left 
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off ... when fire hit the ground at Crocker's 
Neck Conservation Area in Barnstable 
that April morning, burn conditions were 
just right. The burn unit was bounded 
by the Popponesset Bay to the east, a 
small trail to the south, and a dirt road 
on the western boundary. Thevegetation 
was dry, but not too dry, and the wind 
was blowing gently from the northwest , 
pushing smoke out toward Popponesset 
Bay and the ocean beyond. 

After a wide area along the downwind 
firebreak was burned out and blackened 
to prevent wind from blowing fire across 
control lines, attention could be turned to 
burning the unit interior. The Burn Boss 
conferred with the Ignition Boss on an 
ignition strategy. A series of small dots 
of fire (often called point source fires) 
were lit in a grid pattern from the south 
end moving north allowing a slow burn 
to progress and come together within 
the unit . Working from the downwind 
side into the wind, the fire was kept from 
growing too large or escaping. The small 
shrubs , grasses, pine litter, and leaves 
were consumed by the fire, while the 
larger, more mature pitch pine and oak 
trees in the unit were left unharmed. 
Ignition team members moved along the 
dirt road on the western perimeter line 
at a pace that just kept up with the point 
source firing sequence within the unit. 
A OCR forest fire truck equipped with 
a tank and pump with hoses mounted 
in the pickup truck bed , followed along
side the ignition team making sure stray 
embers wouldn't start new fires on the 
other side of the road. With each point 
source firing or ignition dot , the fire's 
path takes another bite out of the unit. 
The holding crew reported no problems 
and the prescribed burn seemed to be 
going as planned. 

Then the wild card, New England weath
er came into play. An important and ex
tremelyvariable factor to monitor during 
any burn is wind, particularly wind speed 
and wind direction. Sudden changes in 
wind direction or speed can cause fires 
to escape the unit boundaries, endanger 
crew, or jeopardize community safety. 
On Cape Cod, and most other coastal 
areas, sea breezes can be a concern. As 

the land warms and the air rises , cool 
air is brought into the land from over 
the water. This can often cause a sudden 
change in wind direction. The signs of an 
impending sea breeze can be difficult to 
detect without considerable experience 
and attention. Fortunately, each burn has 
a crew member trained and assigned as 
the Fire Effects Monitor (FEMO). The 
FEMO monitors not only fire behavior 
and fuel conditions, but most impor
tantly the weather. The FEMO usually 
performs weather readings every hour, 
and communicates the readings to the 
Burn Boss and crew. On this particular 
day the FEMO noticed clouds moving in 
the opposite direction of the prevailing 
wind. He contacted the Burn Boss over 
the radio to inform him of a possible 
change in conditions. 

Recognizing there was the potential 
for a slow-moving backing fire to quickly 
turn into a faster-moving and more in
tense head fire burning with the shifting 
winds, the Burn Boss was concerned the 
fire could potentially jump the northern 
perimeter of the burn unit. Fortunately 
the fire break preparations were adequate 
and his well-staffed and trained crew gave 
the Burn Boss the confidence to complete 
the burn with a slight shift in strategy. 

The crew was split in two, one half of 
the crew moved along the side of the 
established fire to make sure it did not 
cross the road, and the remaining crew 
burned along the north boundary cre
ating a barrier of burned and blackened 
land . Within minutes of beginning the op
eration, the predicted sea breeze kicked 
in, winds shifted and the fire 's behavior 
changed. The slow-moving fire inside the 
unit began to move a little faster and the 
flame lengths grew a little higher. With a 
secure line on both ends of the unit, and 
two flaming fronts moving toward each 
other, there was little for the crew to do 
but watch and wait for the unit to burn 
out. As the fires came together, flames 
shot up to the tree tops for a brief mo
ment, and then everything settled down . 
The remaining stumps, logs and downed 
sticks continued to glow as they burned 
down and the grass and leaf litter slowly 
extinguished as it turned to ash. 

MASS WILDLIFE 23 



After a series of patrols around the 
unit boundaries to ensure no fire could 
escape, the crew convened for the usua l 
After Action Review to discuss the day's 
operation. The crew reviewed the burn 
goals, the decisions and tactics employed, 
and ta lked through what went well, what 
could have gone better, and what lessons 
could be carried into the future. Stories 
were shared and eventually some crew 
members were released to head home. 
The remaining members were assigned to 
seek out any remaining smokes and smol
ders-digging and spraying water until 
each smoke was snuffed out. Covered in 
ash from head-to-toe, the last of the c rew 
loaded up the remaining equipment as 
the Burn Boss gave the final "all clear". 
"Smoke Ahead" signs were taken down 
a nd returned to the equipment tra iler 
and everyone headed home. 

The next morning the Town Conserva
tion Agent visited the newly burned unit 
to evaluate the site and confirm there 
were no smoldering hotspots. Finding 
that all was in order the unit was officially 
declared out. Within a few days , green 
grass shoots began pushing up through 
the ash. A few weeks later, buds unfurled 

Popponesset Bay forms the eastern 
boundary of the burn unit at the Crocker's 
Neck Conservation Area in Barnstable. 

on shrubs and wildlife filtered back into 
the burn unit to feed on the succulent new 
growth. Burned landscapes experience 
a period of great productivity following 
a burn. Within two to three years, the 
renewed landscape will shelter and 
nourish the wildlife that calls this habitat 
home. Eventually the habitat will be too 
old and overgrown and will be in need of 
another "refreshing" burn . Once again 
a burn plan will be put into place and a 
prescribed burn crew will be called upon 
to bring fire back to where it is needed, 
restarting the cycle. 

About the Author 
Alex Entrup is a Senior Specialist for 

Northeast Forest and Fire Management, 
LLC, a natural resources management 
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Massachusetts, that specializes in a range 
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Of Mice and Man 
by David Brownlee 

Only a mile or so upstream of the 
Connecticut River's famous Oxbow, a 

term coined by 19th century Amherst Col
lege geologist Dr. Hitchcock, lies Rainbow 
Beach. This long, graceful arc of sand lies 
deposited on the so-called short-shore 
of another impressive, broad sweep (or 
"meander" as Dr. Hitchcock would prefer I 
say) of the river at Northampton. A flood
plain-vast and fertile-first attracted 
the Nonotucks, then the English (1654) , 
and today a tidy airport bounded in miles 
and miles of mounded rows of potatoes. 
Distant, muffled, green or red tractors 
tend to this scenic productivity. 

Between this agricultural bounty and 
Rainbow, a crescent of green 
appears on topographic 
maps-a bottomland 
forest less-visited 
than some tracts 
of Costa Rican 
eco-tourism 
rainforest. 
Cottonwoods 
and silver 
maples of ca
thedral scale 
dominate, 
forming col
umns , arches, 
and a towering 
ceiling. Ostrich ferns 
shoot from the floor, 
feathery and so artfully 
clustered as to be set in subterra
nean vases, one could imagine. Stinging 
nettle-don't wear shorts!-forms the 
coarser carpeting. Mostly it's easy walk
ing, or in winter, cross-country skiing, but 
shallow depressions-to the joy of Wood 
ducks-collect spring flooding, each of 
which I have dubbed the "Pool", "Pud
dle", "Basin", etc .. It continues to amaze 
me how unvisited this neighborhood of 
popular "Noho" remains ... no Dunkin' 
Donuts as of this report! 

While plodding quietly beside the 
Basin, I caught a stir of motion within a 

shallow cavity of a Catalpa tree, some 
20 feet ahead. As I bent to eye-level, and 
commenced to light tapping just above, I 
surprised myself. How infrequently has 
this optimism led to reward? (Years past, 
the surprise of a pair of flying squirrels 
popping to view at their front door was 
sufficient to keep me at it all this while!) 
But as I spied-unwelcome visitor though 
I knew I was-glimpses of pretty light
brown fur shifted about within ... then 
a dangling bicolor tail twitched momen
tarily, inches from my nose! With only 
a bit more motivation (substitute "mild 
harassment", if you will) , White-foot shuf
fled in close view between three crude 

alcoves within the hollow. He slowed 
and peered back at me. "As it 

seems by now that you're 
not set on eating me," 

his expression 
might have said, 

"What's up?" 

As a reward 
for his neigh
borly toler
ance, as a lure 
for perhaps a 

final , closer 
study of his 

handsome ways, 
wedged a large 

piece of chocolate 
bar into his threshold, 

and stepped away. Behold , a 
second, more timid mouse appeared, 

huddling towards the first! 

A polite visit should last but ten minutes, 
and my time was up. Their furry faces , 
their bulging eyes, were no longer on me 
... they seemed to savor their future prize ~ 
just beyond the limit of their daring ... ~ 

o 
"When will he go away? " eli 

About the Author 

"0 
.~ 

Cl 
@ 
c 

h 
David Brhownlee iS

d 
a llifelong, natural ~ 

istoryent usiast an exp orer 0 western ;;; 
Massachusetts ' wilder realms. ~ 

MASS WILDLIFE 25 



F or wild , fish-eating creatures, feeding themselves and 
their progeny is no easy task. As with many of us active 

in fishing , there are many near misses. Success varies with 
an individual 's skill levels and abundance of prey. All are 
persistent, driven to feed themselves, their mates and their 
young. Below is a Double-crested Cormorant eating a Sea 
Robin and a Great Blue Heron with a Bullhead. 



Feeding three hungry Osprey chicks close to fledging re
quires both adultOspreyto work constantly in daylight hours. 



Some Red-tailed Hawks will consume fish , if readily avail
able. The Mink below had a great day along the Cape Cod 
Canal when voracious schools of Striped Bass drove Atlantic 
Mackerel up against the rocks! 



Nesting Common Terns are busy from dawn to dusk in an 
effort to fledge their hatchlings and prepare for their long 
journey to wintering areas in South America. 



For most of the 20th century, 
gypsy moths (Lyman tria 
dispar) were by far ~_.,. ......... 

the most serious insect 
threat to forests and 
shade trees across 
the Northeast. Gyp
sy moth caterpi llars 
feed on the leaves of 
many tree species , 
especially oaks , and 
this defoliation can 
resuttin reduced tree 
growth and eventu
al mortality. Eighteen 
months ago, Joe Elkinton 
and Jeff Boettner wrote 
an article in Massachusetts 
Wildlife (No.3, 2016) describing 
the recent outbreak of gypsy moths 
in Massachusetts. This outbreak came 

'Vi' 
as a surprise to the authors because 0) o gypsy moth populations had been at :;;. 
low-density, non-outbreak status in New .§' 
England almost everywhere since 1981 , '" 

~ due to a fungal pathogen Entomophaga 
.§, maimaiga that was accidentally intro- " 

duced into New England in 1989. Prior . ~ 
to that year, gypsy moth outbreaks had E: 

occurred about every 10 years. ~ 
~ Entomophaga maimaiga spores spread E: 

all over New England in 1989 and 1990. ~ 
~ This fungus, which kills gypsy moth .>: 

larvae, does not kill the vast majority ':¥
of other moth and butterfly caterpillars, ~ 
making it an ideal biological control ~ 
agent. We thought the effects of this ~ 
fungal biocontrol would persist indefi- f 
nitely and prevent outbreaks from ever c.. 

occurring again in New England, but we 
were wrong! The Achilles heel of E. mai
maiga is that it requires rainfall in May 
and June for successful transmission of 
the airborne fungal spores from gypsy 
moth cadavers killed by the fungus 
to healthy caterpillars. Under normal 
rainy conditions, this process happens 
repeatedly week by week through May 
and June. However, in 2014, drought 
conditions in May and June began (Fig. 
1) and persisted through 2015 and 2016. 

In 2016, Elkinton and Boettner predict
ed that if rainy conditions returned to 
normal in 2017, a widespread epidemic 



caused by the fungus would kill 
off gypsy moth larvae and the 

population would collapse 
back to low density. With 

any luck, gypsy moths 
would then retreat to 
non-pest status in the 
future. Elkinton and 
Boettner also pre
dicted, however, that 
high density defoliat
ing conditions would 
recur in 2017, because 

mortality from the fun
gus usually reaches a 

peak at the end of the 
larval stage in late June 

after defoliation has already 
occurred. Both predictions were 

borne out in 2017. 

A Tale of Two Pathogens 
[n May and June 2017, there was ample 

rainfall , indeed higher rainfall than nor
mal for the period. As predicted, however, 
widespread defoliation was observed 
across southern New England, even more 
widespread than in 2016. [t was also clear 
there was a major epidemic among gypsy 

moth caterpillars caused by the fungus . 
Homeowners from all across Massachu
setts observed thousands of caterpillars 
dying head down at the base of their trees, 
a behavior most commonly associated 
with mortality from the fungus (pages 
30 and 32). Though most caterpillars 
appeared to have died from the fungus, 
another pathogen, a virus disease known 
as Lymantria dispar Nucleopolyhedrosis 
Virus (LdNPV), was also present. The 
virus also causes the caterpillars to die 
either head down or in an inverted "V" 
shape in various locations, however, old
er larvae were mostly observed on the 
trunks of trees. The larvae killed by the 
two pathogens look very similar, but the 
pathogens can be easily distinguished by 
dissecting the cadavers and examining 
them under a microscope (Fig. 2). 

Larvae killed by the fungus can be veri
fied by the presence of spores. E. maimai
ga produces two kinds of spores. Younger 
or midsize gypsy moth larvae infected 
with E. maimaiga produce conidia (Fig. 
2A), short-lived spores that blow in the 
wind and infect other caterpillars. When 
the conidia land on a healthy caterpillar, 
the spores germinate and penetrate the 

Figure 1. Massachusetts Rainfall in May and June 2013-2017 
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Gypsy moth larvae killed in 2017 by 
the fungal pathogen Entomophaga 
maimaigaand/ orthe Lymantriadispar 
Nucleopolyhedrosis Virus hang on an 
oak tree. Cadavers need to be dissected 
and examined under a microscope to 
determine the exact cause of death 
(Fig. 2). 

skin of the caterpillar, provided it is we t. 
This is why rainfall is so important. Old
er caterpillars infected with the fungus 
produce resting spores (Fig. 28) , which 
can persist in the environment, mostly in 
leaf litter, for decades . These spores are 
the overwintering form of the fungus. The 
spores fall to the forest floor inside the 
larval cadaver and germinate when wet 
conditions are favorable (the following 
spring or even many years later) to infect 
a new generation of gypsy moth larvae. 
These spores have a clear double-walled 
character, shown in Fig. 28, which allow 
them to survive for many years. 

Larvae killed by the LdNPV virus can 
also be verified under a light microscope 
(Fig. 2C ,0) because, although the viruses 
themselves are too small to see, they are 
embedded in a protein matrix called an 
occlusion body. The occlusion bodies 
serve to protect the virus particles when 
they are released into the environment. 
These occlusion bodies are large enough 
to see under a light microscope (Fig. 2C), 
but they are significantly smaller than 
the spores produced by the fungus . This 
virus has been present in gypsy moth 
populations since the early 20th century. 
Prior to the introduction of E. maimaiga 
in 1989, it was the main agent responsible 
for the collapse of gypsy moth outbreaks. 
Unlike the fungus, however, whose spores 
are blown in the wind, the virus is only 
transmitted when the gypsy moth cat
erpillar consumes foliage contaminated 
with the LdNPV from other cadavers. 
The virus actually contains a gene that 
dissolves the gypsy moth skin and causes 
the cadaver to liquefy and spread occlu
sion bodies over the foliage. 

Gypsy moth caterpillars in outbreak 
populations occur in very high densities 
with many thousand larvae per tree 
or one or more caterpillars per leaf. In 
such populations , gypsy moth larvae 
frequently encounter cadavers infected 
with LdNPV, and as a result , epidemics of 
the virus exceeding 90% mortality often 
occur in high-density populations. In 
low-density populations , you might have 
a handful of caterpillars per tree, one for 
every 10,000 leaves. In that situation, gyp
sy moth larvae almost never encounter 
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Figure 2. Entomophaga maimaiga (A) airborne conidia and (B) resting spores. 
LdNPV (C) occlusion bodies and (D) occlusion body cross section at higher 
magnification showing virus particles inside. 

<ii' cadavers and there is little to no mortality 3 in low-density populations . By contrast, 
.,;, E. maimaiga is transmitted via airborne 
is spores or long-lasting spores in the leaf 
~ litter. Even in low-density populations , 
.", 
J: it is the main cause of gypsy moth mor-
g tality. E. maimaiga has served to keep « 

(QI gypsy moth population at low density for 
:g more than 30 years nearly everywhere 
] in New England. 
0.. 

Prognosis for 2018 
Defoliation in 2017 was more wide

spread than in 2016. However, analyses of 
potential gypsy moth damage conducted 
by Valerie Pasquarella at the University 
of Massachusetts Amherst using imagery 
from Landsat satellites (inset, page 34) 
revealed that the overall intensity of de
foliation in 2017 was less severe than in 
2016 (more yellow, less red). This pattern 
makes sense because in most places, 
most of the larvae died at the end of June 
before defoliation was complete. 

data on larval survival and cause of 5' 
death week by week from 10 sites across S 
Massachusetts and Rhode Island through .,;, 
the month of June. They found high levels S 
of mortality, mostly from E. maimaiga, ~ 
but also from the virus , that exceeded 2. 
90% in the vast majority of populations . ,g 
This occurred in addition to mortality ~ 
that would have occurred in May among ~ 
younger larvae and also among pupae ~ 
in July. "0 

c: 

'" Vl 

Mortality from fungus and virus during ~ 
the larval stage of gypsy moth coupled ~ 
with mortality during the pupal stage i3 
(mostly from predators) exceeded 99% ~ 
in many populations. These populations, ~ 
particularly those in southeastern Mas- £ 
sachusetts which have been defoliated :g 

'0 for several years in a row, are likely to it 
retreat to low density next year, and little 
defoliation is expected. Indeed, in some 
of these populations mortality among 
gypsy moth caterpillars was sufficiently 
high in May 2017 to prevent defoliation 
from occurring at all. In other locations, Elkinton and his colleagues collected 
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Using Landsat time series to map gypsy moth defoliation 

Mapping the location and severity 
of defoliation is critical for under

standing gypsy moth outbreaks and their 
long-term impacts on forest health. The 
Landsat series of satellites have been col
lecting regularly repeated observations 
of the Earth's land surface since the 1970s. 
However, most previous efforts using 
Landsat data to map gypsy moth defolia
tion have relied on only a few high-quality 
images acquired before and after defo
liation. In 2008, a change in data policy 
made the entire Landsat archive open for 
free public use, and it is now possible to 
use the complete record of Landsat ob
servations to understand subtle changes 
in forest canopies. The defoliation maps 
shown here were produced bycomparing 
newly acquired Landsat images to a his
toric baseline to detect changes in forest 
"greenness". These changes in condition 
are mapped for each individual 30-me
ter-by-30-meter pixel (about the size of 
a baseball diamond) each time a new 
image is acquired, then all non-cloudy 

especially in central Massachusetts, how
ever, mortality from all these agents was 
less than 99% and the density of gypsy 
moths will be even higher in 2018. At one 
research site in Amherst , for example, we 
observed only 40% mortality from the 
fungus and virus in June, and densities 
at this site are expected to be many-fold 
higher in 2018. This occurred even though 
we saw lots of dead caterpillars at the 
base of trees at this site. There were many 
more live caterpillars that remained out 
of sight up in the trees. This illustrates 

Non·forest (masked) 

Near normal 

Slight change 

Moderate change 

Large change 

Very large change 

assessments are averaged for the whole 
.outbreak period. Areas mapped in blue 
were found to be close to historic levels 
of canopy greenness, while areas shown 
in yellow, orange, and red had much lower 
than usual canopy greenness. In 2016, the 
majority of damage occurred in Rhode 
Island, with smaller hotspots present in 
eastern Connecticut and south-central 
Massachusetts. In 2017, these isolated 
patches of defoliation increased dramat
ically in extent, and the total defoliated 
area mapped for 2017 was 2.1 times the 
area of damage in 2016. However, most 
of the 2017 damage was only slight to 
moderate severity. This agrees with field 
observations of higher gypsy moth mor
tality due to E. maimaiga and LdNPV in 
the middle of the growing season. 

that seeing dead caterpillars at the base of 
trees, which occurred nearly everywhere 
across Massachusetts, does not neces
sarily mean that gypsy moth densities 
everywhere will be low in 2018. 

Thus, the prognosis for 2018 varies 
from one site to the next. You can predict 
what may happen in your neighborhood 
by looking for gypsy moth egg masses 
on the trunks of trees. These were laid 
in July or August, after the larval and 
pupal mortality had occurred. The egg 
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masses are tan in color and about the 
size of a quarter. This year's egg masses 
(laid in 2017) can be distinguished from 
last year's egg masses (laid in 2016) by 
touching them. The 2016 egg masses, 
which hatched in May 2017, and which 
may still persist on some trees, are very 
soft. This year's egg masses (hatching 
in May 2018) will be firm to the touch. 
Homeowners with many fresh egg masses 
on their backyard trees might consider 
protecting their most valuable shade 
trees with pesticide sprays when the 
~aterpillars hatch in May 2018, especially 
If the trees were defoliated in 2017. Trees 
that are defoliated two or more years in 
a row are especially prone to mortality. 
We recommend that homeowners who 
wish to take preventative action should 
confer with local arborists or tree-care 
professionals. These individuals have 
both the training and equipment to apply 
the pesticides safely and correctly at the 
right times after hatch. They also have 
the training to select the appropriate 
pesticides with limited impact on other 
species, and to properly dispose of any 
unused material. 

The locations and severity of gypsy 
moth defoliation in 2018, of course, 
will again depend on getting a normal 
amount of rainfall during May and June. 
If rainfall is at or above average during 
these months , we expect gypsy moth 
populations to return to low-density, 
non-outbreak levels. Even before E. mai
maiga was introduced , there were many 
years when gypsy moth densities were 
low and no defoliation occurred. With 
E. maimaiga present, those intervals be
tween outbreaks extended over several 
decades. Some climate models for New 
England predict that, if anything, we will 
get more rainfall in May and June in the 
future. If this prediction holds true, we 
can expect that gypsy moth will once 
again retreat to non-pest status. It may, 
however, take another year or two for 
populations to decline across all of south
ern New England , so we may continue to 
see Significant gypsy moth defoliation in 
some areas in 2018. 

Flightless female gypsy moths leave 
their pupal casings and walk just a few 
inches up an oak tree to lay their eggs. 
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FACES ~ CO" m~ 710N 
Botany Volunteers Go Wild with Mass Wildlife! 

Pictured here are two botanically-ori
ented volunteers, Christine Brena-Cofsky 
and Ashlin Treadway. These dedicated 
women are working with MassWildlife 
State Botanist, Bob Wernerehl, on rare 
plants. The trio met one 
another during a rare-plant 
survey Bob was conducting 
with a host of partnering or
ganizations at MassWildlife's 
Francis A. Crane Wildlife 
Management Area in Fal
mouth. 

The majority of their vol-
unteer time has been spent 

~ in the lab at MassWildlife's 
~ Field Headquarters in cre
~ ating a new herbarium 
"' ~ (plant library) of rare plants 
~ collected by agency staff. 
<I) 

E One of the great attributes 
» 

c:l of the new Field Headquarters building 
iii is a dedicated space allowing for plant 
E collections to be professionally dried, 
~ stored, and catalogued in an insect-proof, 
if climate-controlled environment. Using 

the traditional tools of the herbarium 
trade; glue, brittle plants, and paper, they 
painstakingly mount and label the speci
mens. In these days of electronic images 
and databases, herbarium specimens 

still serve an important role, 
says Wernerehi. "Photos 
don't always provide some 
of the fine details and plant 
characteristics needed to 
determine the exact spe
cies." He noted that the her
barium will help verify plant 
distribution across the state 
and assist less-experienced 
employees and volunteers in 
plant identification. Herbar-
ium specimens are also use

-=:;J.:;'",.. ful for new research in DNA 
~ .. ~~;~.:" mapping. Older and recent 
- -""" plant specimens are also 

being studied to compare 
differences in carbon isotopes, deter
mining the kind of carbon present and 
taken up by plants long ago, compared 
to current environmental conditions. 

36 MASS WILDLIFE 



Christine Brena-Cofsky developed a 
passion for plants through her outdoor 
experiences. She took botany classes 
th rough the New England Wildflower 
SOCiety and volunteered at Garden in the 
Woods in Framingham. She took land
scape-design classes and started her own 
residential garden design and care busi
ness. With a goal of contributing to native 
plant conservation, Christine volunteers 
for The Trustees of Reservations, New 
England Wild Flower Society, and more 
recently, MassWildlife's Natural Heritage 
and Endangered Species Program. Most 
of her volunteer time has been spent in 
the lab where she is mounting and la
beling rare plant specimens with a very 
artistic flair. "I've really enjoyed the time 
I've spent volunteering at MassWildlife ," 
says Christine. "Bob makes every day a 
learning experience by sharing his wealth 
of botanical knowledge and interesting 
plant anecdotes . I've also enjoyed getting 
to know so many other people who share 
my passion for the natural world. " 

Ashlin Treadway graduated from the 
University of Vermont in 2016 with a 
degree in Environmental Science fo-

MassWildlife volunteer Ashlin 
Treadway explores a roadside rock 
face and discovers Mountain Fir
moss (above) which is a MESA-listed 
endangered plant. 

cusing on Conservation Biology. She 
worked summer jobs at the U.S. Fish and 
Wildlife Service Hatchery in North Attle
boro, served as a Research Assistant in 
Burlington, Vermont for both the Gund 
Institute on bees and plants and Carbon 
Dynamics Lab collecting data for tree and 
forest development. Her latest stint as a 
Biological Technician was at Joint Base 
Cape Cod. To help avoid damage to rare 
plant populations from military training 
activities, Ashlin conducted rare plant 
surveys on the Base. While on the hunt 
for a full-time job, Ashlin volunteers her 
services with MassWildlife both in the lab 
and in the field . She too has been working 
with Christine on herbarium collections. 
Of her experiences with MassWildlife, 
Ashlin has been enthusiastic. "I have 
explored many wonderful and surpris
ingly diverse areas in search of rare 
plants in Massachusetts. We had some 
fun scrambling around on a rock face on 
the roadside to count Mountain Fir-moss 
(Huperzia selago)! These plants can be 
hard to find, but it is always an adven
ture." By the time you read this article, 
Ashlin's next professional adventure will 

be working as a Seasonal Wildlife 
Technician for MassWildlife this 
spring! 

We appreciate and thank you 
Christine and Ashlin, for your 
passion for plants and your 
contributions to conservation in 
Massachusetts! 
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For over 50 years, each spring, MassWildlife celebrates the angling achievements of 
the participants of the Freshwater Sportfishing Awards Program. For 2017, 1,280 bronze 
pins were awarded along with gold pins and plaques for the anglers with the largest of 
each species and trophies were awarded for the Angler of the Year winners. Over 170 
winning anglers and their guests attended the ceremony. Highlights of the 2017 season 
include two new state records for Adult Catch & Keep for Bowfin caught days apart 
by a father and son, David Souza and Jake Souza-their bowfin each weighed Bibs 1 
oz and were caught in the Taunton River. The year 2017 also marked the third year of 
the catch & release component of the program with 12 new records set. Additionally, 
Youth Angler of the Year, Jason Bunar caught 21 of the 22 eligible species, Catch & 
Release Angler of the Year, Michael Nee caught 21 of the 22 eligible species, and Catch 
& Keep Angler of the Year, Mark Mohan, Jr. caught 12 of the 22 eligible species in 2017, 
but he has caught all 22 species in his lifetime. Photo by Bill Byrne/ MassWildlife 
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