


Saving the 
Woodcock 

by Alan Birrille 

E It was early evening on Octo
~ ber 27, 2011. A big snowstorm 
li was imminent for the area 
Co. overnight. At dinner I told my 

wife that Dick's Sporting Goods 
was having a sale on shotgun 
shells and I wanted to get a 
case while the price was right. 
She told me she could use a few 
items in Kohl's, so after dinner 
we cleaned up and headed over 
to the stores in Leominster. 

It was around 7:30pm by the 
time we got there and the snow was coming down hard. I got 
my shells in record time, packed them in the truck, and went 
to find my wife. As we walked back to the truck, something 
came from behind and over my left shoulder, approximately 6 
feet high and away. With the snow coming down hard and at 
an angle due to the wind, it was difficult to make out, but I 
said to my wife "That looked like a woodcock!" 

I could tell she had doubts about my field identification. The 
only thing I was 100% sure about was that it was a bird - and 
that it had landed in the middle of an active parking lot! "Come 
on," I said. "We're going to save that woodcock!" 

We got in the truck and pulled down the lane where we 
thought it had landed. There it was in the middle of the lane. 
We pulled over and I got out to see if I could grab it before an 
approaching car got too close. As I reached down, it took off 
and flew right into the front wall of the building! It dropped 
like a rock, hit the concrete below, and didn't move. 

As I approached, I could see it was lying on its back with one 
wing spread out and no sign of life. Then I heard a squeal and 
saw it was shaking and trying to right itself! I reached down 
and grabbed it. As I started toward the truck, dazed bird in 
hand, I heard a whistle from above. I looked up and another 
woodcock fell from the sky! When this one hit the pavement, 
it ran right over and crouched beside the curb stone not more 
than 10 feet from me. I walked over and picked it up: Two 
woodcock! "Get the truck," I said, "We're going to get these 
birds to safe cover." 

I got in the passenger seat and off we went. As the birds 
warmed in my hands, they became alert, but made no attempt 
to get loose or fly. When we reached the cover I walked them 
in about 100 feet, knelt down, and opened my hands. One of 
the birds walked about 5 feet and took off. I watched him go 
up and come down about 20 yards away. The other stood for 
a minute or two, then scurried under a small hemlock tree 15 
feet away. I stood there for a few more minutes watching the 
snow come down, thinking to myself: 'What a wonderful way 
to put a capstone on this hunting season .. . : 
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THERE'S A REASON THEY CALL IT A 
"LIFE PRESERVER" 

- Officer Mike Camire 
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Accidents can happen on the water just as they do on 
our roads. Other than remaining constantly alert, there 
is one simple thing you can do that will greatly increase 
everyone's odds of surviving any mishap .... 

HIGH SCHOOL ENVIRONMENTAL EDUCATION 10 
- Gilbert Newton 

One teacher can make a huge difference when it 
comes to providing students with the freedom and 
opportunity to conduct environmental research and 
be of genuine service to their local communty. .. 

HAMMER HEADS 
- Scott Melvin 

Six species of woodpeckers are common residents 
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of Massachusetts, while another is considered rare. 
Here's how you can identify and enjoy (and avoid any 
problems with) all of them ... 

SLOW NATION 24 
- Lee Stephanie Roscoe 

Horseshoe crabs, which have been around for roughly 
half a billion years longer than liS, playa crucial 
role in benthic and shorebird communities, and also 
provide us with lifesaving biochemical products .. . 

On the Cover: An adult male Pileated Woodpecker 
(Dryocopus pilestus) feeds a meal of ants to one of three 
hungry chicks that fledged from an old cherry snag 
in Oakham, MA. Our largest woodpecker, the PiUated 
is known for its affinity for Carpenter Ants. It nests 
in cavities the adults excavate in dead or dying trees 
and limbs. Such cavities are in turn utilized by many 
other species for nesting and shelter. The birds were 
photographed from an ground blind with a Nikon 0300 
camera and a 550mm Nikon lens . Photo © Bill Byrne 
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Editoria~~ 

This past October residents of Zanes
ville, Ohio were warned to stay in their 
homes as officers fanned out through 
fields and woods to hunt down potentially 
dangerous exotic animals that were turned 
loose by Terry Thompson, a private exotic 
wild animal collector. All told, 49 of the 
released animals were killed, including 18 
tigers, 15 African lions, 3 mountain lions, 2 
grizzly bears and 6 black bears . Heavily in 
debt , Thompson had been actively solicit
ing donations to support his collection, 
but his finances had apparently reached 
the point that he was unable to adequately 
feed and care for the many large carnivores 
that he had acquired. After releasing the 
animals, he committed suicide. 

On February 16,2009, Charla Nash was 
nearly killed when attacked by her friend's 
chimpanzee. Ms. Nash lost both hands, 
her eyes, nose, lips, ears, and mid-face 
bone structure during the attack, and 
also sustained some brain tissue injury. 
She underwent more than seven hours 
of emergency surgery that saved her life, 
and in May, 2011, became the recipient 
of the third successful face 
transplant ever performed 
in this country. 

The chimpanzee had been 
acquired in 2001 by its 
owner, Sandra Herold, when 
it was only three days old. 
Mrs. Herold and her late 
husband, Jerome, referred 
to the acquisition of the 
chimp as an "adoption" ~"' -""'IP 
and hand reared it in their 
home. The Herolds and their' 
chimp were well known in 
their hometown of Stam
ford, Connecticut, as the 
animal was their constant 
companion and would often 
accompany them to work 
at their towing company. A 
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2003 incident involving the Herold's chim
panzee gettillg out of a truck and chasing 
a man led to passage of a Connecticut law 
prohibiting people from keeping primates 
weighing more than 50 pounds as pets. 
Unfortunately, the Connecticut DEP (no 
doubt under political pressure from the 
community) exempted the Herold's ape 
because they had possessed the chimp 
since its birth and it was thought to be 
safely socialized to people. 

On July 13,2004, after a 26 hour search, 
an adult tiger was shot by Florida Con
servation officers. The tiger had escaped 
from Steven Sipek's five-acre compound 
near West Palm Beach. At the time, this 
was the third incident involving an exotic 
large cat owned by Sipek.lncredibly, since 
his acquisitiol1 of the compound more 
than 40 years ago, Sipek has owned a total 
of more than 100 tigers and lions. 

On January 27, 1999 officers had to kill 
a tiger in Jackson, New Jersey. Officials 
assumed that the animal had escaped 
from an II-acre compound owned by Joan 



Byron Marasek, as she had been involved 
in litigation involving her possession of 
multiple tigers. Referred to as the "Tiger 
Lady" by the press , she insisted that the 
tiger had not come from her property. 
After a four-month investigation, the New 
Jersey Division ofFish, Game, and Wildlife 
de~ermined through DNA analysis that 
hair samples taken from the dead tiger 
matched tiger hair samples found on 
her property. New Jersey then engaged 
Marasek in a protracted , five-year court 
battle seeking to remove all tigers from 
the premises . When the state finally won 
the court case, it removed two dozen 
Bengal tigers from the property. 

It is indisputable that exotic animals are 
inherently dangerous to the individuals 
who possess them, to their neighbors, 
and to the community at large. In addition 
to the innate physical danger presented 
by exotic pets, many are also carriers 
of zoonotic diseases such as herpes B, 
Monkey pox, and salmonellosis all of 
which are communicable to huma~s (see 
Massachusetts Wildlife No.3 , 2003). 

For all of the above reasons , it is illegal 
to possess most exotic wild animals as 
pets in Massachusetts. Unfortunately it is 
relatively easy for someone to purchase 
exotics in states allowing their sale and 
possession, and then to bring the animals 
Into Massachusetts. Some of our experi
ences with exotic pets acquired in this 
manner have been quite serious. 

In the mid-1980s, a mailman was 
shocked to see a male lion inside a house 
in Brookline. The occupant of the house 
had brought this animal into Massachu
setts and was allowing it to roam freely 
throughout the house. The Environmen
tal Police had to safely remove the large 
carnivore from the home. It was subse
quently placed in a licensed zoo. 

The most frequently reported cases of 
illegally possessed exotic animals in Mas
sachusetts are reptiles, especia'lly snakes 
and crocodilians. Acquired as juveniles 
"cute" baby alligators or caimans typi~ 
call.y grow much faster and larger than 
their owners ever anticipated. They be
c?me increasingly more dangerous and 
difficult to keep, and often end up being 
released into ponds in public parks or 
other easily accessible bodies of water. 
If large enough, these released animals 
can pose a threat to people and animals, 

especially young children and dogs that 
may walk along or wade into the ponds. 
For the most part , the released alligators 
are captured and placed in appropriate 
fa~i1ities . If they are not removed, they 
wIll not survive the winter cold. 

In 1996 an illegally possessed "pet" 
Egyptian cobra that had been put out to 
sun in its owner's backyard created a mini 
frenzy in the town of Stoneham when it 
disappeared. Three months later it was 
found in the Robin Hood Elementary 
Scho?1 when a fourth grader reaching 
for hiS Ju.nc~ box saw the snake lying 
next to It In hiS locker! In addition to this 
incident , we have records of at least three 
people in metropolitan Boston who have 
suffered life-threatening bites from exotic, 
venomous snakes they had in their pos
session illegally. 

Individuals possessing dangerous 
exotic pets have no excuse, as our law 
is straightforward and unambiguous -
we don't allow it! If you should observe 
someone with a dangerous exotic pet, 
please take the time to report them to 
the Environmental Police. This protects 
both people and the animals. 

~F~~m~ 
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~"~'s a REASON 
tMY call it a 

"IJie Preserver" 
by Officer Mike Camire 

Massachusetts Environmental Police 
Boating is, for the most part, sup

posed to be a "fun" recreational and 
enjoyable pastime. Millions of boaters 
go out every year to enjoy their time on 
the water with their family, friends, and 
co-workers . People go out on the water 
and maybe go fishing, or just cruising, 
or sailing, on the high (or preferably, not 
so high) seas. What a feeling it is to have 
a warm summer wind in your face or to 
have the calm of a lapping sea splash
ing against the side of you boat. Or how 
about watching a beautiful sunset drop 
down on the horizon with its spectacular 
array of colors; nature's way of painting 
a picture for us on as wide a canvas as 
any artist could dream of. It truly can 
be a relaxing venue that can calm your 
nerves and put all your troubles on hold 
for a few hours. 
4 

But boating can and should be serious 
business. Now I'm not goingto bore you or 
drag you down with a bunch of sobering 
and scary statistics, but there are some 
numbers that we absolutely should talk 
about: Over the last six boating seasons, 
Massachusetts has had 426 reported 
boating accidents, or 71 per year. Worse, 
the number of boating fatalities during 
that period was 67, or an average of 11 per 
year. Of those 67, almost 75% WERE NOT 
wearing life jackets and about half of the 
426 accidents involved small boats.* 

* "Small boats" are generally considered to be 
vessels less than 20 feet in length. Under Mas
sachusetts regulations, 'Class A ' boats are less 
than 16 feet. and Class r boats are 16 feet 
to less than 26 feet. Most boating accidents 
involve vessels from these two length classes. 



The message to me seems clear: Wear 
your life jacket and you stand an excellent 
chance of not only enjoying your time on 
the water, but in the event of a mishap, 
you'll be able live to tell about it! Despite 
the herculean Boating Education efforts 
of such organizations as the U.S. Coast 
Guard, Coast GuardAuxiliary, U.S. Power 
Squadron, U.S. Army Corps of Engineers, 
and the Massachusetts Environmental 
Police, however, the message is not al
ways received. 

With today's computers and advanced 
communications technology (can you say 
Twitter?) how is it that we cannot get the 
public to pay attention to our lifesaving 
message? Well, we are all desperately try
ing to get the word out, but sometimes it 
is just not enough. It is incumbent upon 
each and everyone of us who steps loot 
aboard a vessel to make the right choice , 
and the right choice is to WEAR YOUR 
LIFE JACKET! 

When I was a young sailor attacking 
the challenges of Buzzards Bay, my Dad 
made a deal with me. He helped me buy 
an old clunker of a boat which I fixed 
up and spent almost every conceivable 
minute of the summer on, fishing and 
boating. But there was one big caveat that 
my Dad required. I had all of the safety 
gear imaginable (no cell phones back 

in the '70s, folks!) for the boat , but the 
most important one was my life jacket. 
He bought me a Type III life jacket and 
the deal was , you go out on the boat, 
you wear your PFD (Personal Flotation 
Device). Now maybe there were some 
things that I cut corners on when it came 
to curfews or chores, but this one was 
non-negotiable. 

So without hesitation I wore my PFD 
whenever I went out on my boat and , 
being a teenager, there were more than 
a few times I was glad that my Dad made 
the deal with me . Like the time I was 
on my brother's sailboat and the boom 
swung across unexpectedly, bashed me 
in the head and sent me flying, leaving 
me in the water, trapped under the sail, 
and a bit woozy. 

I didn't really think I was in any danger; 
my brother pulled me out from under the 
sail. I was a bit groggy, but we had a good 
laugh and continued on with our sail. 
But maybe it would have been a whole 
different story if I hadn't been wearing 
my jacket. It kept me afloat, making me an 
easy target for my brother to spot so he 
could then pull me back on to the boat. 
A different story or outcome it indeed 
could have been ... 

After graduating from high school I 
joined the Coast Guard and served for 22 
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years before retiring in 1998 .. N?t surpris
ingly, I spent my career drIvmg boats, 
conducting law enforcement (mostly 
Boating Safety and Maritime Fishery Law 
Enforcement) and in the latter stages of 
my career I was an instructor for the Coas t 
Guard , teaching Boating, Search and 
Rescue , and Fisheries Law Enforcement. 
It seemed like a natural progression for 
me, and oh what a Wikipedia chest of sea 
stories I accumulated over the years! 

I remember one rescue case at the haz
ardous inlet in Shinnecock, Long Island, 
New York, whereasailingvessel sank and 
capsized trying to make it across the surf 
breaking over a treacherous sand bar. 
When we retrieved the victims from the 
water the first survivor handed one of 
our c~ew members his cat! Now that 's 
dedication to your pet , and no, neither he 
nor the other survivors (nor the cat) was 
wearing a life jacket. Now that story had 
a good ending, as everyone was rescued. 
Unfortunately, many of the stories did 
not end with such joy. 

After my stint in the Guard, I made the 
transition in 1998 to the Massachusetts 
Environmental Police (EPO) . I was for-

For information on MEP Boating 
Safety Classes, please visit 

www.mass.govjdfwelejdlej 
boatrvsafe.htm 

or call 508-564-4961. 

tunate to land in such a good spot, and 
after completing the police academy, I 
was assigned as a Coastal Officer to the 
New Bedford area. I served there for my 
first 8 years and was then assigned to 
Cape Cod , w'here I have spent the last 6 
years. So as far as Boating Safety go~s , I 
went from the frying pan and nght mto 
the fire . Now a fair portion of my job is 
boatillgenforcement and education. This 
is something I truly enjoy and am proud 
to be a part of. Now I have my 22 years 
of Coast Guard sea stories (which are all 
true!) to add to my 14 years of EPO stories 
to share with everyone and anyone who 
will listen . So here's my story (message) 
and I'm sticking to it! 

But first let's discuss a little more about 
your best friend on the boat, your I.He 
jacket! First , check all the safety equlp-

Thinl? before you say, ,,/,11 have mine On thf! Rocks ... " When a boatJs accidently 
nm aground or strikes another ~essel or object, pf!ssen~ers can be ejf!cted. If they 
are already wearing PFDs, their chances of survIVal Will be greatly Improved. 
6 





~~ 
What One Teacher [and a Communif!!] Can Do 

A veteran Cape Cod science teacher explains how he has managed to get 
his students excited about the outdoors, engrossed in environmental 
studies, and equipped with useful knowledge and a love of learning 

that will serve them and their communities for the rest of their lives ... 

by Gilbert Newton 
[ am often asked why I enjoy 

teaching high school science 
so much. All my life I have been 
interested in sharing my interest 
and passion for the outdoors. To 
see others enjoying the study of 
environmental science for the 
first time is a very rewarding 
experience for me. 

My goal has always been to 
recreate the science experi
ence for all students. For many 
years I have been teaching a 
senior class at Sandwich High 
School entitled "Environmental 
Technology," in which the stu
dents acquire and use multiple scientific 
inquiry and learning strategies. Rather 
than reading about science in a textbook 
or listening to a science teacher lecture 
all day, my students develop their own 
field environmental research projects. In 
our fast-changing world, ifwe are to make 
rational decisions concerning environ
mental issues , we need a citizenry that 
has an understanding of basic ecological 
principles. Environmental education at 
the high school level is essential if we are 
to conserve and protect diminishing and 
threatened natural resources. 

The experience of discovery and t he syn
thesis of information give the students in 
Environmental Technology the skills and 
background to contend with a challenging 
world. Once they have completed ET, many 
students have pursued additional studies 
at the college level, and even careers, in 
the environmental field. As Citizens, they 
have a greater appreciation of complex 
and current environmental issues such as 
nitrogen loading, endangered species, or 
wetland protection. And because many of 
them work with local officials, they gain a 
greater understanding of town agencies 
and regulations. 
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Most environmental topics are compli
cated and require knowledge in several 
disciplines , including the sCiences, eco
nomics , and the historical context for 
the issues involved . Today, it is more 
important than ever that young people 
acquire an understanding of scientific 
concepts while developing critical in
quiry skills. Experiential learning en
gages the student in research studies 
that will often integrate the life, physi
cal, and earth sciences. Such learning 
should be collaborative, involve the use 
of current technologies, and employ 
the assistance of professionals in the 
targeted discipline area. The nature of 
such studies involves problem solving, 
usually of a local environmental topic, 
and critical-thinking skills, including 
asking questions, making observations, 
and drawing conclusions. 

The students work collaboratively in 
small teams of three to four. They identify a 
topic or question that theywish to explore, 
and then develop and submit a proposal as 
if they were applying for a research grant. 
The initial proposal is fairly basic. The 
students list the location and estimated 
study sites. They design a data sheet for 



their field work and identify the equipment 
that will be needed. They also begin their 
background research, which may require 
visiting and interviewing various profes
sionals in different disciplines. 

Once their project is clearly outlined, 
the students have permission from the 
school and their parents to visit their field 
sites for observations and to collect data. 
Each student fills out a specific contract 
that outlines their responsibilities. Viola
tion of any part of this contract forfeits 
their privilege to leave the school. I have 
had over 1,000 students take this class 
and have had very few problems. The 
students are screened by me and the 
administration prior to their enrollment. 
I have found that the vast majority of our 
students live up to our expectations and 
often exceed them. 

The project continues throughout the 
semester with a daily review by me and 
written bi-weekly progress reports by 

Private 
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the students. Some of the concepts that 
the kids learn at the beginning is how 
to develop a good hypothesis , what 
equipment to use to analyze a field site, 
and the importance of keeping accurate 
records. They learn to trust their data 
collecting, and that it is possible to refute 
their hypothesis. Forexample, one group 
conducted a salinity profile at a creek 
near the Sandwich Boardwalk. They 
hypothesized that salinity would consis
tently increase towards the ocean side 
and, consequently, that the Phragmites 
population would decrease. However, 
it turned out to be more complicated 
than that. 

The students found that the salinity 
fluctuated due to several environmental 
factors, such as the influence of freshwa
ter runoff and tidal change. They located 
freshwater influence at sever,al sites along 
the transect. This accounted for the varia
tions in their measurements. The group 

LEGEND 
Benc hes 4) D.H miles 
Oa k Rid ge Trail _ ••••• 0.6 miles 

Ho xi e T ra il _ - - - - 0.6 mil e~ 
Marsh vicw Trail II II IIII I r IIII 0 .7 miles 

Brid ge Trail 0 .6 miles 
[{OAD O.7S mile s 

Sandwich HS students developed this interactive map of key sites at the former 
Sandwich Game Farm, a conservation area managed by the Thornton Burgess So
ciety. It can be viewed at http://sites.google.com/ site/ gamefarmmap/home. 
Viewer can click in black shape outlines and see pictures of area, with captions. 
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realized that they had to alter the schedule 
and locations of their field measurements 
and conduct complete profiles under dif
ferent tidal conditions. I remember that 
they were so excited about this discovery 
that they borrowed the equipment and 
spent several hours at the site during 
their school vacation week. 

After returning from the field, the stu
dents input their data into a computer 
p rogram, making it easier to provide 
updated progress reports. The products 
of this project includes a research paper 
(after three drafts that are also peer-ed
ited), and a formal presentation at the 
annual spring Expo. This is conducted 
during the school day and is attended 
by parents , teachers, and their classes, 
and a group of over two dozen reviewers 
that include scientists, public officials, 
and educators. 

There are several essential questions 
that the student groups address: How can 
we understand the ecological importance 

of a site in the local community? How can 
such a site be measured and analyzed? 
What are the components of a long-term 
environmental field study? How do the 
different ecological levels of organization 
interact? And what are the effects of a 
disturbed natural community? 

One of the most valuable experiences 
for the students is the collaboration with 
experts in a variety of disciplines. We 
have been very fortunate that so many 
people in the community have shared 
their time and expertise with us. One 
student-group worked closely with the 
Sandwich Engineering Department on 
stormwater mitigation. The students 
conducted a survey of Spring Hill Road 
and the surrounding area. Using a hand
held GPS coordinator, they determined 
exact locations of high and low points. 
They measured the distance between 
these points using a trundle wheel and 
created maps to determine sources of 
runoff. These maps are currently used by 

This vernal pool along the edge of Hoxie Pond in Sandwich received state protection 
after an Environmental Technology class discovered and documented the required 
number of Spotted Salamander (Ambystoma maculatum) egg masses needed to 
meet certification requirements as a vernal pool. 
10 



the town to monitor storm water runoff 
and its effects in the area. Such interac
tions have enhanced the projects while 
providing positive role models for those 
students seeking careers in environmen
tal science. 

Another group enthusiastically exam
ined the development of sea glass on five 
local beaches. The students researched 
the history of the Sandwich Glass Fac
tory and the site where it existed. They 
obtained information from the staff of 
the Sandwich Glass Museum and then 
collected samples from five different 
locations. They determined that the sea 
glass did not vary in color or shape due 
to the similar sediment composition on 
the beaches; although the frosting on 
the glass increased the longer it was in 
the ocean. To convince themselves of the 
processes involved, the students also 
made their own glass using a rock tumbler. 
Again, this was a group of students who 
combined their environmental work with 
a study of the rich history of Sandwich. 

Some of this professional mentoring 
has come from the Thornton W. Burgess 
Society; the Massachusetts Audubon 
SOCiety; the Cape Light Compact; the 
Environmental Protection Agency; and 
the Sandwich engineering, health , con
servation, and planning departments, 
as weJJ as the town's energy and beach 
committees. We've also had support 
from the Waquoit Bay National Estuarine 
Research Reserve, the Barnstable Land 
Trust, the Cape Cod Community College, 
the Sandwich State Fish Hatchery, Barn
stable Meetinghouse Farm, Sandy Neck 
Beach, and the Massachusetts Division 
of Fisheries and Wildlife. 

Because of time constraints, the stu
dents stay primarily within the confines 
of Sandwich. Fortunately, this town is rich 
in natural resources and conservation 
land. There is never a shortage of topics 
to explore. We have conducted several 
baseline studies of wood land, freshwater, 
and marine areas. Some of these projects 
may focus on a single species, while oth
ers are more generalized and identify all 
the plants and animals in an area, their 
interactions, and the physical conditions 
that affect them. 

Here is a short list of some of the topics 
recently explored by the students: 
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TOTAL accumulation from Town 
Neck Beach 

• Cans 

o Styrofoam 

• Wrappers 

• Cardboard 

• Cloth 

C Other 

o Plastic 

TOTAL accumulation from East 
Sandwich Beach 

7,11% . Cans 

C Styrofoam 

• Wrappers 

• Cardboard 

• Cloth 

! B Other 

D Plastic 

Students conducted a survey of lit
ter washed up on two local beaches 
and discovered there was consider
able variation in the composition of 
the trash (above) as well as the total 
quantity (below). 

Town Neck Vs. East Sandwich 
Beach 

• Town Neck 
• East Sandwich 

1) Beach profiling of Hemisphere Beach 
in Sandwich, to determine the 
impact of the canal jetty. 

2) A population survey of the common 
periwinkle (Littorina littorea) and 
how temperature affects its 
distribution . 

3) The development of a virtual map 
of key sites at the Sandwich Game 
Farm, a conservation area managed 
by the Thornton Burgess Society. 
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One of the most valuable experiences for the students is collaboration with 
experts in various disciplines. One group worked with the Sandwich Engineering 
Department on storm water mitigation and created maps like this one - currently 
used by the town to monitor storm water runoff and its effects in the area. 

4) Working with the EPA to measure 
energy use in the four schools and 
recommending ways to conserve 
energy. 

5) The certification of a vernal pool for 
wetland protection. 

6) Monitoring the recently-opened 
shellfish beds in town, after they had 
been closed for 39 years. 

7) Assisting AmeriCorps with various 
projects, including an annual canal 
clean-up. 

8) The construction of informational 
trails at the Green Briar Nature 
Center and the Oak Ridge K-8 School. 

9) An archaeological dig at a conserva
tion site. 

10) Monitoring the populations of sever
al animal species, including coyotes, 
white-tailed deer, box turtles, and the 
invasive Asian shore crab. 

11) The design and planting of gardens 
in the community. 

12) The formation of a recycling 
program in the high school. 
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This is just a sampling of projects con
ducted over time. Some are continued by 
the next group of students the following 
year in order to collect long-term data. 

Probably the most rewarding part of 
this class is to witness the student pre
sentations at the spring Expo. For several 
hours they discuss their research with 
hundreds of visitors. The more than two 
dozen reviewers mentioned earlier give 
the students their feedback, which is very 
helpful for the final report. 

Many of my students have gone on 
to major in environmental science and 
related subjects as a result of their 
experiences in this program. But even 
when they don't pursue an environmen
tal degree, I am always encouraged and 
pleased when students visit from col
lege and tell me how ET changed their 
lives by making them more aware of the 
natural environment. Many tell me that 
they enrolled in other science classes 
because of their experiences in mine. 
Several are scientists and teachers today. 
I hope that I can continue to create this 
level of excitement and success in my 
students for years to come. y 



Living with Woodpeckers in Massachusetts 
by Scott Melvin 

Woodpeckers are fascinating and strik
ingly colored birds that can often be 
closely observed right in our backyards 
and neighborhoods. This article is in
tended to increase your knowledge and 
appreciation of woodpeckers, while also 
offering suggestions for discouraging the 
occasional bird whose pecking behavior 
may cause damage to property. 

Six species of woodpecker (Family Pici
dae) breed commonly in Massachusetts: 
Downy Woodpecker, Hairy Woodpecker, 
Northern Flicker, Pileated Woodpecker, 
Yellow-bellied Sapsucker, and Red-bel
lied Woodpecker. A seventh species, the 
Red-headed Woodpecker, is a rare nester 
in Massachusetts and is occasionally 
seen during migration or in winter. All 
have distinctly patterned black or brown 
and white plumage and are relatively easy 
to identify. All seven species have bril
liant red markings on the head, at least 
in the adult males, and the sexes can be 
distinguished by differences in these 
markings in all but the Northern Flicker 
and Red-headed Woodpecker. Experi
enced birders can often identify species 
by their calls or patterns of "drumming". 
Woodpecker flight is also distinctive: 
usually undulating, caused by the wings 
being briefly folded tightly against the 
body after each series of wing beats. 

Woodpeckers are uniquely adapted to 
life in forested habitats, and their natural 
history is centered on tree trunks and 
limbs. They are small to medium-sized 
birds, ranging from 7-15 inches long. 
They have short legs and, in the species 
listed above, feet with four sharp-clawed 
toes, two that point forward and two that 
point backward, a design ideally suited 
for clinging to the bark of trees. Their 
stiff, pOinted tail feathers help to prop 
them upright on tree trunks , and their 
strong, pOinted bills are used to chisel, 

peck, and pull away bark and wood in 
search of insect prey, to excavate cavi
ties in trees for nesting or winter roosts , 
and to communicate by "drumming" on 
trees or other resonating objects. A rein
forced, shock-absorbing skull and strong 
neck muscles power the bill and help to 
cushion the shock of repeated blows to 
wooden surfaces. As ornithologist Ed
ward Howe Forbush wrote in 1927: "The 
highly specialized apparatus that will 
permit of such constant hammering of 
beak and head against the trees without 
producing concussion of the brain or the 
least inconvenience or injury to the bird, 
is certainly among the most wonderful 
features of bird anatomy." 

Woodpecker tongues are also unique 
features of evolution. They are extend
able , barbed , and coated with bristles 
on the tip, and can be used to spear and 
extract wood-boring insects, as a brush 
for licking sap, or, when coated with sa
liva, as a "sticky trap" for catching ants. 
With the exception of the Yellow-bellied 
Sapsucker and its shallow-hole feeding 
habits, woodpecker tongues are about 



Illustration © Debra Silva 

Woodpeckers have highly reinforced skulls equipped with shock-absorbing fea
tures to protect their brains from the concussive forces involved in chiseling 
wood with their bills. This illustration of a Northern Flicker skull also displays 
the structure of the remarkably long, barbed tongue that can impale and ex
tract insects from cavities lip to three times deeper than the bill can reach. The 
Northern Flicker (female), below, is one of our most common woodpeckers. This 
species often feeds on the ground, typically while raiding ant nests. 

three times longer than their bills. To 
accommodate that 'Iength, the tongue 
actually curls around the outer surface 
of the skull when retracted. 

As a group, woodpeckers inhabit the full 
extent of treed habitats in Massachusetts, 
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including deciduous, coniferous, and 
mixed forests and woodlots, forested 
swamps, suburban yards, orchards, golf 
courses, cemeteries, viUage greens, and 
city parks . Woodpeckers thrive in habi
tats with older,larger-diameter trees with 
characteristics that usually indicate the 
presence of insect prey and opportunities 
for excavating cavities, such as rough, 
scaly, or irregular bark, dead or dying 
limbs, and damage caused by insects, 
disease, fungus, fire, or snow and ice. 

In Massachusetts, woodpeckers nest 
during April, May, or June in cavities 
that they typically excavate in trees . 
Diameters of entrance holes range from 
1.25 inches for Downy Woodpeckers up 
to 2-4 inches for Northern Flickers and 
3.5-4.5 inches for Pileated Woodpeck
ers. Depending on the species, 3-10 eggs 
(usually 4-6) are laid in a cavity lined 
with wood chips. Incubation periods 
range from 11-18 days, generally longest 
for the largest species . Sexes share 
incubation duties, with males usually 
incubating eggs at night. Young develop 
rapidly and are fed by both parents, and 
typically leave the nest cavity 3-4 weeks 
after hatching. 

Woodpeckers are usually seen singly or 
in pairs and seldom in flocks, presumably 
because of competition for food and tree 



A '!1ale Hairy Woodpecker passes a large woodboring beetle grub to one of its 
chl~ks. All of our woodpeckers nest in cavities they excavate themselves, and 
which are later often used for various purposes by other species. 

cavities. Most Northern Flickers and Yel
low-bellied Sapsuckers are migratory in 
Massachusetts, while the other species 
are year-round residents of the state. 

Woodpeckers excavate wood not just 
for nest cavities, but also to obtain 
insect prey and to create or enlarge 
cavities used for winter shelter. Cavities 
excavated by woodpeckers may later 
provide nest sites or shelter for a variety 
of other animals, including Black-capped 
Chickadees, White-breasted Nuthatches, 
Eastern Bluebirds, Eastern Screech Owls, 
Wood Ducks, and flying squirrels. 

Woodpeckers feed primarily on tree
dwelling insects, including the adults, 

larvae, pupae, and eggs of species that 
are wood-boring or live on or under bark. 
Biologists suspect that woodpeckers 
detect some of their prey acoustically, 
by hearing sounds that insects make 
chewing or moving about in wood. Yel
low-bellied Sapsuckers are specialists 
that feed on tree sap and insects that 
are attracted to it, and Northern Flickers 
often feed on ground-dwelling insects, 
especially ants. Woodpeckers also feed 
on a variety of berries and other fruits, 
nuts, and seeds. 

Woodpeckers do not have true "songs," 
but instead use sharp calls and rapid, 
rhythmic drumming with their bills on 
wood and other resonant surfaces to 
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The Downy and Hairy woodpeckers are very similar in appearance, although 
the Hairy is about half again as large as the Downy. When in doubt, look at the 
bill:the Downy:'} is only about half the length of the head, while the Hairy's is 
about the same the length as its head. 

attract mates and announce territorial 
boundaries, especially from late winter 
through the spring. Both males and fe
males drum. Drumming is usually done 
on resonant, often dead or hollow, tree 
trunks or limbs . Occasionally, wood
peckers will drum on buildings or other 
wooden or metal structures such as 
siding, gutters , downspouts, or chimney 
caps. Loud drumming can sometimes 
be annoying, especially when it occurs 
nearby in early morning. I recall a Memo
rial Day weekend years ago, at a camp
ground in Maine, when an enterprising 
Yellow-bellied Sapsucker broadcast an 
early and unexpected "wake-up call" by 
hammering loudly and repeatedly on a 
metal propane tank! 

Massachusetts 
Woodpeckers 

The Downy Woodpecker (Picoides 
pubescens) is our most common and 
smallest woodpecker, so named because 
of the soft appearance of its feathers. 
16 

Also common and similar in appearance 
- but slightly larger and with a longer, 
more dagger-like bill - is the Hairy 
Woodpecker (Picoides villosus). Telling 
these two species apart can be challeng
ing for the novice birder; the best clue 
is bill size. The Downy's thorn-like bill is 
only about half as long as the length of 
its head, while the Hairy's bill is stockier 
and almost as long as its head. 

Both species have white fronts, black
and-white-patterned backs with a large 
white patch in the center, black caps 
and cheeks, black-and-white-checked 
wings, and a red patch on the back of 
the head in adult males. Immature birds 
of both species display a red cap on top 
of the head, in a different location than 
the adult male's red patch on the back 
of the head . Both species drum as part 
of courtship and territory maintenance, 
and both sexes drum and excavate nest 
cavities . Hairy Woodpeckers give a 
loud , sharp peek cali , in contrast to the 
Downy's softer, flatter pik. Both species 



also give a hoarse, high-pitched rattling 
call or "whinny"; Downy's descends in 
pitch at the end, while Hairy's remains 
on one pitch. Drumming is a long, rolfing 
trrrrrrrrrrrrr. 

Downy and Hairy Woodpeckers nest 
throughout Massachusetts in forested 
habitats ranging from extensive decidu
OllS or mixed deciduous-coniferous for
ests to small woodlots, suburban yards, 
and city parks. Both species are common 
visitors to winter bird feeding stations, 
where they are especially attracted to 
beef suet. 

Unlike our other woodpeckers, the 
Northern Flicker (Colaptes aumtus) is 
frequently seen on the ground, foraging 
for ants, beetles, and other insects. Flick
ers can sometimes be observed hammer
ing into ant hills like other woodpeckers 
hammer into dead trees, and one early 
study reported over 5,000 small ants in 
the stomach of just a single bird! The 
flicker's name comes from one of its calls, 
a loud flicka-flicka-flicka, which Thoreau 
described as a welcome and rejuvenating 
sign of spring. 

The Northern Flicker ranges across 
much of North America. It was once 
divided into two separate species, the 
Red-shafted Flicker of the western 
states and the Yellow-shafted Flicker of 
the eastern states, because it occurs in 
two very different, range-specific color 
variations. The undersides of the wings 
and tail are distinctly yellow in the one 
that occurs in Massachusetts and the 
feather shafts are bright yellow, while 
the same body parts in populations 
in western North America are salmon 
red. Northern Flickers are handsomely 
plumaged with black spots and bars on a 
brown back and lighter belly. Both sexes 
display a black gorget and a red nape, but 
males also sport a black (red in western 
populations) "mustache" or malar stripe 
that extends back and down from each 
side of the bill. 

Flickers breed commonly throughout 
the state in both deciduous and mixed 
forests and in habitats where stands of 
trees are interspersed with more open 
areas such as parks, golf courses, cem
eteries, and suburban yards. They nest 
in cavities which they excavate in live or 
dead trees. During fall migration, they are 
sometimes seen feeding on the ground 
near roadsides or in yards, flashing their 
distinctive white rump patch when they 
take flight. 

The Pileated Woodpecker (Dryocopus 
pileatus) is our largest woodpecker. It is 
a conspicuous, memorable bird, nearly 
crow-sized, with a large, red "Woody 
Woodpecker" crest ("pileated" means 
"crested" or "capped"), black-and-white
patterned face, black back, and flashing 
white underwings that are visible in 
flight. Males also exhibit a narrow red 
malar stripe. This species uses its chisel
shaped bill to powerfully strike, chip, and 
pry off chunks of bark and wood in search 
of ants, beetles, and other wood-boring 
insects. Foraging Pileated Woodpeckers 
chop large, distinctively shaped oval 
or oblong holes in trees, and will also 
search for prey in stumps and logs and 
on the ground. The sounds they make 
while chopping away on a dead snag 
can mimic those of a woodsman hewing 
with an axe! 

Care continues beyond the nest: a 
Downy male feeds one of its grown 
young well after the chick has fledged. 
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Nest cavities are excavated in both 
deciduous and coniferous trees, typically 
large ones at least 15 inches in diameter, 
so it is not surprising that the species 
tends to inhabit older-aged forests . How
ever, they may also be present in younger 
forests with scattered large, dead trees. 
Pileated Woodpeckers mate for life and 
maintain pair bonds throughout the 
year. Territories may exceed a square 
mile in area. Calls are similar to those 
of Northern Flickers , but louder, and 
were sometimes used as background 
sound effects in old jungle movies. The 
Pileated's drumming is distinctive: a 
"slow, sonorous drum-roll" that becomes ~ 
softer and more rapid at the end. g 

o 
The Yellow-bellied Sapsucker (Sphy- Cl 

rapicus varius) does have a yellowish 
belly, as well as a brilliant red crown, 
red throat (in males), black bib, and 
white wing patches. It nests commonly 
in Massachusetts, especially west of the 
Connect icut River, and seems to be most 
abundant in younger forests dominated 
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by birch, beech, aspen, and maple . Both 
sexes drum, and the pattern is diagnos tic 
- a short roll followed by several distinct, 
measured taps, slower at the end . Sap
sucker calls during the breeding season 
are emphatic squeals or mewing notes, 
repeated several times. 

Sapsuckers tap out shallow "drillings" 
on tree trunks that are easily recognized: 
parallel, horizontal lines of small, evenly 
spaced holes that wrap around and down 
the trunk. Sapsuckers drill these small 
holes or slits to make the sap flow, and 
may later enlarge them to small, square
shaped holes to keep the sap flowing. 

" They feed on sap that oozes from these 
~ "sap wells" and on insects attracted to 
~ the flowing sap. Trees dri l'led by sapsuck
ro ers include birches, aspens (poplars), 
~ maples, oaks, hickories, hemlocks, and 
~ pines. If you have a mature apple tree 
,; on your property, chances are good it 
E displays evidence of visits by sapsuckers. 
:g Hummingbirds, Red Squirrels, Eastern 
] Chipmunks, and other small birds and 
0.. 
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mammals sometimes feed at sapsucker 
drillings. [n fact, Ruby-throated Hum
mingbirds sometimes nest selectively 
near sap wells and may even follow sap
suckers in their daily movements. 

The Red-bellied Woodpecker (Melaner
pes carolinus) has a somewhat misleading 
name , because the pale pinkor red patch 
on its lower belly, from which its name 
is derived , is seldom visible in the field . 
More distinctive are its neon red nape, 
red crown and (in males) forehead, and 
the striking black and white "ladder" 
pattern on its back. 

This species has rapidly expanded its 
range northward into New England since 
the 1970s, and has become increasingly 
common in Massachusetts, both as a 
nester and during winter. The Red-bel
lied Woodpecker is unique among our 
woodpeckers in that its diet is weighted 
more toward nuts, seeds, and berries 
than to insects, although a wide variety 
of insects are eaten and it is also attracted 
to suet feeders. This species sometimes 
stores food items in the cracks and bark 
crevices of trees. It seems to be highly 
adaptable and opportunistic in both diet 
and habitat selection, and those traits 
have undoubtedly helped drive its range 
expansion. It is also a very vocal species ; 
the most frequently heard call is a loud 
churr-chur-churr or kwirr. 

Our rarest, and perhaps most beautiful, 
resident woodpecker is the Red-headed 
Woodpecker (Melanerpes erythrocepha
Ius). Its entire head , neck, and throat are 
a brilliant red, contrasting with a black 
back and outer wings, white undersides, 
and distinctive white wing patches and 
white rump. Although this species ranges 
across theeastern and central portions of 
the continent, it nests in Massachusetts 
only irregularly and infrequently, and is 
also occasionally seen during migration 
or in winter. Red-headed Woodpeckers 
that breed in Massachusetts are most 
likely to occur in open farm country 
with scattered groves of oaks or other 
deciduous trees, but are sometimes also 
found in beaver swamps with abundant 
dead standing timber and stumps. The 
most common call during the breeding 
season is a loud queark, similar to that of 
the Red-bellied Woodpecker, but sharper 
and harsher. Another common call is a 
guttural rattle. 
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The large, oval-shaped cavities and pile 
of excavated wood chips identify this as 
the work of a Pileated Woodpecker. 

This species is the most omnivorous of 
our woodpeckers. It feeds on a variety of 
insects, nuts, fruits , and seeds, as well 
as the eggs and nestlings of other birds 
and, occasionally, adult birds and mice. 
[t has even been known to enter duck 
nesting boxes and puncture the eggs. 
In summer it may sometimes be seen 
alternately perching and then flying low 
over fields catching aerial insect prey on 
the wing. It has a habit of stashing food 
items (including live grasshoppers) for 
later use in wood crevices or even un
der roof shingles, and may cover these 
caches with bits of bark or other materi
als to conceal them. It is an aggressive 



bird, often driving other birds from its 
territory. 

Woodpecker Damage 
and Prevention 

Woodpeckers occasionally cause 
problems for homeowners by damag
ing the wooden siding, trim, eaves, or 
rain gutters of buildings. Drumming (to 
advertise a territory and attract a mate) 
can be annoying, but is usually less dam
aging than drilling to find insects or to 
excavate a nest or roost cavity. Damage 
is most likely to occur in spring or fall. 
Houses with wooden siding are most 
likely to be damaged, especially those 
with grooved plywood , shakes, tongue 
and groove, or board and batten siding, 
probably because these types are most 
likely to harbor insect prey. Buildings 
that are damaged tend to be dark-colored 
(brown, gray, or dark green) or sided 
with natural-stained wood, as opposed 
to brightly painted. Houses with alumi
num or vinyl siding are much less prone 
to damage from drilling, but still may be 
used for drumming. Woodpeckers may 

also drill into aluminum flashing and 
wooden utility poles (not surprising, 
given the resemblance of these poles to 
dead tree trunks). 

The shape and extent of damage varies. 
Most commonly, woodpeckers chip out 
pieces of wood and chisel holes that are 
quarter- to half dollar-sized, cone-shaped, 
and of varying depths. Pileated Wood
peckers may excavate larger, deeper 
holes that are oval or oblong in shape. 
In contrast , holes chewed by squirrels 
or other small mammals usually have a 
ridged or gnawed appearance and are 
often near corners or overhangs. 

Although woodpeckers may be at
tracted to structures with rotten wood 
and insect infestations, woodpecker 
damage to a building does not neces
sarily indicate the presence of unsound 
wood or insects. Biologists suspect that 
woodpeckers often drum or drill on the 
sides of buildings either because these 
are structures that resonate and amplify 
the sound, or because the woodpeck
ers perceive them to have a "hollow" 
resonance that suggests the presence 
of unsound wood or a cavity that can 
be excavated . Damaged wood or wood 
that remains wet for long periods may 
be more susceptible to insect damage, 
as are some of the types of wooden sid
ing listed above. Insects or their eggs 
or over-wintering pupae are often found 
under loose shingles or clapboards. If 
more than one woodpecker is visiting a 
structure, insects may be present. 

Methods to prevent damage fall into 
two broad categories: discouraging 
woodpeckers by harassing or scaring 
them away, or physically covering dam
aged areas to prevent further damage. 
Control measures should begin as soon 
as pOSSible, ideally before a bird becomes 
habituated to damaging behavior. 

Scare tactics should generally be the 
first resort of homeowners experiencing 
woodpecker damage or annoying drum
ming. Sometimes a woodpecker can be 
frightened away from a house by yelling, 

Sapsuckers are known for "drilling" 
large numbers of small holes in verti
cal lines on tree trunks. They then re
turn to sip the flowing sap and feed on 
insects attracted to it. Sometimes their 
activities will girdle and kill a tree. 
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clapping, broadcasting music from an 
open window, or by other loud noises. 
Spraying the bird from a distance with a 
water hose or your kids' "super soaker" 
can also work. Be persistent! 

Hanging strips of highly reflective tape 
or streamers over the area to be pro
tected may be the most effective visual 
means of discouraging woodpeckers 
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from causing further damage. The tape 
may be looped along eaves and gutters, 
or multiple strips can be hung vertically 
on walls to protect siding. Hanging alu
minum pie plates on string in front of the 
affected area may also discourage wood
peckers. Commercially available, helium
filled mylar balloons (silver or with large 
owl-like eyes are recommended) can also 
be used as scaring devices. Tie balloons 
securely to rocks or bricks placed on the 
ground , so that the balloons bob in front 
of the damaged area. Do not use mylar 
balloons near overhead power lines! 
Stationary model owls, plastic snakes, 
and silhouettes of hawks, owls , or cats 
are generally ineffective as deterrents. 

If scare tactics fail to deter a persistent 
woodpecker, the next resort is to cover 
damaged areas. Wooden siding or other 
parts of a building can be protected from 
woodpeckers by covering the area with 
plastiC sheeting, a nylon tarp, or netting. 
Attach the covering material to eaves, 
gutters, or window sills so that it hangs at 
least 3 inches out from the wall, thereby 
preventing the offending bird from grasp
ing the wall through the material with its 
sharp claws. If necessary, nail a board 
to the top of the wall, above the area to 
be protected, from which the covering 
material can be hung. 

Another option is to stretch heavy 
plastic tightly over the damaged area and 
attach it securely with staples, nails, or 
tape. It is important that woodpeckers 
not be able to gain a grip with their feet, 
which is necessary in order for them to 
be able to peck or drum. Leaving the bot
tom of the plastic or tarp free to blow in 
the breeze may help to discourage birds, 
although sometimes it may be necessary 

E to secure all sides to prevent birds from 
~. getting underneath. 
~ Plastic fruit netting can also be effec
Q! tive at keeping woodpeckers away from 
~ wood surfaces. In addition to being hung 
0: to protect siding, netting may be used 

to keep woodpeckers away from eaves 
and the undersides of wooden gutters. 
For homeowners concerned about ap
pearances, properly chosen netting 
can often be quite difficult to see from 
a distance. 

Small-mesh hardware cloth or metal 
flashing may be used to cover pecked 
areas to prevent further damage. Dam-



aged wood should be covered or repaired 
with wood fi ller, wood plugs, or caulk 
as soon as possible to prevent further 
damage and to avoid attracting insects 
ancl other woodpeckers. Chemical repel
lents are generally ineffective. Sticky 
repellents such as "Tanglefoot" are not 
recommended because these materials 
can get on a bird's feathers and impair 
its ability to fly or insulate itself. Limited 
use of insecticides may be necessary if 
the problem is the result of an insect 
infestation. 

Yellow-bellied Sapsuckers sometimes 
damage healthy trees. Damage to or
namental, shade, or fruit trees can be 
discouraged by wrapping the section of 
trunk or limb where rows of sapsucker 
drillings are found with small-mesh (0.25 
inch) hardware cloth or burlap. 

Finally, be aware that woodpeckers 
may cease causing damage at any time 
for unknown reasons! 

Whatever the situat ion, be aware that all 
woodpeckers are classified as migratory 
non-game birds and are strictly protected 
by the federal Migratory Bird Treaty Act, 
as well as by state law. It is illegal to de
stroy, relocate, or possess these birds, 
their eggs, or nests. Woodpeckers can be 
legally killed in Massachusetts only under 
permits issued by the U.S. Fish and Wild
life Service and the Massachusetts Divi
sion of Fisheries and Wildlife. Biologists 
with the U.S. Department of Agriculture 
are licensed to legally kill woodpeckers 
that are causing damage, but may also be 
able to use non-lethal control techniques 
such as those described above. 

Woodpeckers are ecologically ben
eficial and have considerable aesthetic 
value. Lethal control of offending birds 
is seldom warranted, and should always 
be a last resort. 

Attracting Woodpeckers 
Woodpeckers are such attractive and 

interesting birds that it is well worth the 
effort to observe them at feeders and 
out in the wild. Maintaining or creating 
wooded habitats, especially ones with 
some older, larger trees, is obviously a 
key to attracting and supporting wood
peckers. Unless dead or dying trees or 
limbs are a safety hazard or pose a risk 
of damage to buildings or utility lines, 

consider leaving them to provide valuable 
feeding and nesting sites for woodpeck
ers and other wildlife. Commercial forest 
cutting operations that leave some large 
dead or dying trees on every harvested 
acre will also benefit woodpeckers and 
other species. 

From fall through spring, Downy, 
Hairy, and Red-beHied woodpeckers 
will regularly visit bird feeding staUons 
that provide beef suet, and this activity 
provides excellent opportunities for 
observing woodpeckers at close range. 
Woodpeckers may also be attracted to 
feeding stations with peanuts, dried fruit, 
or cracked corn. Woodpeckers will use 
wooden nest boxes attached to trees and 
are adept at enlarging entrance holes to 
the desired diameters. Dimensions of 
suitable nest boxes range from at least 
4 x 4 x 8 inches for Downy Woodpeckers 
to 8 x 8 x 16 inches or larger for Pileated 
Woodpeckers. Be alert in spring and early 
summer for nesting activity, particularly 
in dead and dying trees, and you may be 
able to observe and even photograph the 
charming scene of a woodpecker feeding 
its brood as they stick their heads out of 
the nest cavity. If you are using feeders 
or boxes to provide supplemental food 
or nest sites and to attract woodpeckers 
and other birds to your yard or woodlot, 
please act responsibly and keep cats 
indoors! 

Scott Melvin, Ph.D., is the Senior Zoolo
gist with the DFW's Natural Heritage and 
Endangered Species Program. His most 
recent contribution to Massachusetts 
Wildlife documented the first nesting of 
Sandhill Cranes in Massachusetts and ap
peared in our No.2, 2007 issue. 
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aybe it is their duality: 
a benign nature coupled 
with a bizarre, almost 
o therworldly appear
ance : a crusty Darth 
Vader helmet enclosing 
an articulating chaos of 
jointed, pincer-tipped legs 
that look dangerous, but 

are not; hauling a spiny sword of a tail 
that looks like a dreadful weapon, but is 
actually harmless . 

periodicity, recording them in equivalent 
numbers at high tides both day and night 
throughout much of the prime spawning 
months of May and June. During what 
might be termed their mating arribadas, 
the females, some as much as a foot wide, 
are typically observed dragging along 
one or more clinging males. 

Somewhat reminiscent of a nesting 
turtle, a female horseshoe crab (hsc) 
intent on reproduction excavates a 
hand-deep depression in wet sand for 

What is it about the members of Slow Nation that so fascinates us? 
Or maybe it is their mystery: When the 

planet seems filled with the fluid of light 
and salt, these markers of high tides and 
spring's flowering seem to arrive magi
cally, sloshing sensually around in the 
warming waters of our embayments as 
if drunk on the newly-long days, bent on 
love when the full moon hangs, cham
pagne-colored , in the night sky. 

Or perhaps, if we have seen them on 
their backs on wave-washed beaches, 
awkwardly struggling to right them
selves, we identify with an endearing 
klutzy aspect to their character and em
pathize with their travails. That they can 
right themselves at all is an evolutionary 
and gymnastic feat. 

The scientific name of these strange 
organisms, Limulus polyphemus, roughly 
translates as "askew one-eyed giant" 
or "sideways-looking Cyclops" and was 
probably derived from a mistaken belief 
that the animals each had but a single 
eye. (Polyphemus, son of Poseidon in 
Greek mythology, was a giant Cyclops 
who enjoyed snacking on humans ; he ate 
six of Odysseus's men. His name is also 
given to one of our large moths with an 
eyespot on each hindwing.) The members 
of Slow Nation are, of course, horseshoe 
crabs, captivating creatures of manifold 
strangeness; aliens from a long lost, an
cient Earth that still live among us. 

Resembling giants' fingernails d igging 
in the sand , horseshoe crabs congregate 
to mate at the high tides of late spring and 
early summer in the ancestral swash wa
ters and intertidal muck near the crest of 
the water's reach . While some authorities 
have reported that peak breeding occurs 
during the new and full moon dates , es
pecially at night, others report no such 

her nest. The larger she is , the more 
eggs she will deposit. A male fertilizes 
her eggs as she deposits them. Since it 
is an external fertilization , more than 
one male may father her young. Biologist 
Alison Leschen [formerly with the Mas
sachusetts Division of Marine Fisheries 
(DMF) and now the Reserve Manager at 
Waquoit Bay National Estuarine Research 
Reserve] and her colleagues have con
ducted research on Limulus in Pleasant 
Bay, Cape Cod. She reports that females 
"return to the breeding beach in waves ," 
to deposit 1-15 golf-ball-sized clutches 
of eggs per nest in a series of a dozen or 
more individual nests . 

During this reproductive marathon , 
females may produce up to three mul
tiple-clutch nests per tidal cycle over 
a period of two or three cycles. The 
final total amounts to a lot of eggs: "For 
example," says Leschen, "a large female 
could lay 8 clutches of 1200 eggs in each 
of three different nests , return a second 
time on another tide and do the same, 
and lay a total of [from] 58,000 to 63,500 
eggs." Other researchers have estimated 
annual egg production as high as 88,000 
eggs per large female. 

The eggs are soft and gelatinous when 
first deposited, but quickly harden to 
resemble BB-sized pepper corns. About 
five days later, a proper tailless baby 
crab becomes discernable inside the egg. 
The tiny crabs hatch in 2-4 weeks and 
emerge from the sand when liberated 
by a high tide. Equipped with spines 
to deter predators , they drift and slosh 
about as plankton in tidal waters for three 
weeks, then settle down on the intertidal 
substrate. 
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No one knows for sure, but it is esti
mated that only 10 or fewer of the eggs 
produced annually by a large female will 
safely hatch and survive their planktonic 
and juvenile stages to reach adulthood. 
Female horseshoes are ready to breed 
at around nine or ten years of age, while 
the males (preferring older women) are 
ready at eight years or so. Both sexes 
can live until about 20. It is not the crabs 
themselves, but the elements of the "mo
bile ecosystem" that they carry around 
on their backs - including barnacles, 
limpets, sponges, slipper shells, and 
algae - that help scientists determine 
their age. After mating, the adult crabs 
return from the intertidal gathering 
areas to the subtidal zones where they 
will spend most of their lives on the 
bottom, bulldozing through the benthic 
landscape in search of food items such 
as marine worms, algae, and shellfish. 

Evolution & Anatomy 
There are only four species of horseshoe 

crabs worldwide, all of which diverged 
from a common ancestor, Mesolimulus 
walchi, about 150 million years ago. Our 
species, the American Horseshoe Crab, 
is the only one that inhabits the Atlantic. 
It ranges from Maine (where it is scarce) 
down to Florida, and from there all the way 
around the Gulf of Mexico, to finally fade 
out on the northern tip of the Yucatan. 

Horseshoe crabs are in the family 
Limulidae and the phylum Arthropoda, 
but are placed in their own class, Meri
stomata. They are not crustaceans and 
have no relation to the true crabs (which, 
among other things,lack compound eyes 
and bear their eyes on stalks). They are 
thought to be related to the long-extinct 
trilobites, or perhaps the equally long
extinct sea scorpions (and may even be 
progenitors, rather than descendants, of 
that group), but among surviving organ
isms they are most closely related to the 
spiders and scorpions. The class name 
means something like "thigh-mouth" in 
Greek, which is an appropriate sobriquet 
since the horseshoe's mouth is located at 
the center of the legs where the "thighs" all 
originate. Food is ground up with spines 
at the bases of the legs as the animal 
moves along. 

Based on recent fossil discoveries 
from 445-million-year-old Ordovician 
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sedimentary rocks in Manitoba, recogniz
able horseshoe crabs have been around 
for nearly half a billion years . They have 
swum through epochs, navigated around 
dividing continents, been pushed about 
by the rise and fall of mountain ranges, 
and have spawned on the shores of un
named seas that came and went long,long 
ago. They have survived asteroid strikes 
and numerous worldwide extinctions, 
seemingly pulling their ocean world ever 
onward to the present. The oldest known 
prototype is named Lunalaspis aurora: 
"crescent moon shield of the dawn." Two 
fossils, both of l.5-inch specimens, have 
been discovered so far, but it is not yet 
known if these are tiny, full gown adults, 
or simply juveniles that would have grown 
to larger size. 

The hsc body is divided into three ma
jor sections: the prosoma, or carapace, 
which houses six pairs of walking/feed
ing appendages and most of the internal 
organs; the opislhosoma, which is hinged 
to the prosoma and houses the book 
gills; and the lelson, or tail spine, which 
is situated in a hinged pocket at the base 
of the opisthosoma and equipped with 
light-sensing organs. The chelicerae , out
fitted with pincers and used primarily to 
locate and grasp food , are the first and 
smallest pair of appendages near the 
front of the shell (and are a feature shared 
with spiders and scorpions). They are 
followed by five pairs of walking legs. On 
the male, the first pair of these terminate 
in mitt-like appendages with asingle claw, 
somewhat comparable in look to an old 
fashioned can-opener. They are used to 
clasp the female while mating. 

On the female, this first pair of legs is 
the same as the next three pairs on both 
sexes, ending in pincers similar to those 
on the ancillary legs of a lobster, and 
exhibiting the same lack of force when it 
comes to gripping humans. (Place a junior 
crab on your hand and there is an almost 
trusting delicacy to the feel of its legs on 
your skin.) The fifth pair of legs, larger 
and longer than the rest, are equipped 
with collapSible, multiple-leaved "spatula 
feet" that, like a pair of snowshoes, help 
the animal to navigate efficiently across 
soft sand and mud bottoms. 

Behind all the legs are six pairs of book 
gills containing sheaves of page-like re
spiratory organs that can also be used 
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an easy way to identify the sex of a 
horseshoe crab. That of the male, left, 
is modified to grasp a female during 
spawning, while that of a female, 
right, ends in a conventional pincer 
claw. Collapsible, spatulate tips on 
last pair of walking legs, below, aid 
the animals in moving over soft sand 
and mud bottoms. 

for rhythmic propulsion while swimming 
(especially by the juveniles). The first 
pair of gills is called the operculum. It 
serves as a protective cover for the other 
five pairs, and also houses the opening of 
the genital pores through which eggs or 
sperm are released from the body. 

The telson - which people often fear 
is a stinger - is a harmless rudder and 
"righting organ." A hinge in the body, 
along with the telson, allows the animal 
to torque itself into different positions in 
water and on land, rather like a dancer 
doing a contraction exercise. When an 
hsc finds itself upside-down (a com
mon and life-threatening predicament 
during the breeding season when many 
are upended by surf) the telson, used in 
coordination with body contractions and 
movable spines on the opisthosoma, will 
often allow it to flip itself back over. Using 
its legs, jointed body, flapping giUs, and 
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"Thigh mouth" is an appropriate name for the horseshoe crab, since the mouth is 
located at the center of the legs and food is ground up by their action. The chelic
erae (paired claws above the mouth) are used primarily to find food and pass it 
to the mouth. Right, horseshoe crabs must periodically shed their shells in order to 
grow. This discarded shell shows the opening the crab used to exit the old shell. 
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and telson , an hsc can swim rightside-up 
or upside-down , and can burrow into 
sand to escape predators or survive a 
stranding. So long as its gills remain 
moist , a crab can live out of water for 
days at a time . 

Limulus has nine, mostly cryptic eyes. 
The larger, 'lateral, compound eyes, each 
containing about a thousand individual 
lenses, are the only obvious ones, and 
are probably the most important for 
identifying potential mates. These have 
the largest rods and cones of any known 
animal, roughly 100 times the size of our 
own, making the hsc an important subject 
for researchers studying various aspects 
of vision . Less easy to see without a 
microscope is another rudimentary eye 
behind each lateral one. Then there are 
two median eyes in the top of the shell, 
front and center, surrounding one endo
parietal ("within a cavity") Cyclopean 
eye. On the underside, just in front of 
the chelicerae, is yet another pair of eyes 
which may help the crab remain balanced 
while swimming, and are also thought to 
help perceive food items. In addition to 
all these eyes , the telson is equipped with 
photoreceptors which may help a partially 
buried animal discern day from night. 

Like all members of their family, horse
shoe crabs must periodically shed their 
entire exoskeletons in order to grow. 

Young crabs molt very often and usually 
in summer, while older crabs, if they do 
so at all , tend to molt in autumn. The 
chitinous, spiky shells of the juveniles 
are pliable and more like your fingernail 
than the much thicker, harder, smoother 
shells of adult crabs. The older the crabs 
get, the more slowly they grow, and the 
intervals between molts lengthen until 
they finally stop altogether. Dave Smith, 
Limullls biologist par excellence at the 
USGS, says: "Females are larger than 
males because they mature one or two 
years after males of the same cohort. The 
extra molt or two [allowed by the delayed 
maturity] allows them to grow larger." 

Gifts It Threats 
Human interactions with horseshoe 

crabs have been extremely beneficial to 
us, but gene,rally detrimental to the crabs. 
Indigenous and colonia l populations col
lected them by the thousands to fertilize 
their fields, and by the 1800s, millions of 
the crabs were being collected and ground 
up to feed hogs and poultry. As family 
farms gave way to suburbia and the coast 
was increasingly developed for vacation 
homes in the 20th century, exploitation 
of the crabs for agricultural purposes 
declined, while disruption, degradation, 
and outright destruction of their nesting 
habitat gradually increased. 
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At the same time, a growing number of 
scientists began to turn their attention 
to the hsc as a research subject. Start
ing in the 1920s, Dr. H. Keffer Hartline, a 
researcher at the Marine Biological Lab 
in Woods Hole, began using horseshoe 
crabs to study vision. That work would 
eventually lead to a 1967 Nobel Prize for 
Hartline and two other scientists who 
discerned how images are received, 
transmitted, processed, and perceived 
through the crab's optic system. Much 
of what we know about our own eyes and 
the physiology of vision came directly 
from the study of hsc eyes. That research 
work continues, and it was recently 
proven that sight helps the male crabs 
find mates (as do pheromones). Other 
subjects of ongoing hsc research include 
its biological clock, visual detection of 
movement, ultraviolet light perception, 
and how vision sensitivity increases or 
decreases de pending on the intensity of 
light/time of day. 

While the crabs have given us great gifts 
in terms of understanding the chemistry 
and physiology of vision, an invaluable 
property of their blood, discovered in 
1956, has literally saved millions of hu
man lives. Horseshoe crabs, as befits 
creatures of such ancient lineage, are 
genuine bluebloods: unlike the hemo
globin of our own blood, which employs 
iron to transport oxygen and is therefore 
red in color, the hemolymph of hsc blood 
uses copper to transport oxygen, and as 
a result, appears blue. It was discovered 
as early as the 1880s that horseshoe crab 
blood had unusual clotting properties, 
but it was not until the 1950s that Dr. 
Frederick Bang, working at the Marine 
Biological Laboratory at Woods Hole, 
discovered that it clotted in the presence 
of certain bacteria. 

This discovery led to more directed 
research , and Bang and his associates 
soon determined that it was bacterial 
endotoxin (found in the cellular mem
branes of the bacteria that cause spinal 
meningitis, toxic-shock syndrome, gon
orrhea, and typhoid, among others) that 
triggered the reaction, and that the clot
ting factor itself was a chemical released 
by certain hsc blood cells (amebocytes). 
The researchers named this reagent 
Limulus amebocyte lysate, or LAL, and 
quickly recognized its potential for profit-
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able medical use. They soon developed 
a process to extract and purify LAL, 
which was then used to test medicines, 
vaccines, medical devices, and blood 
infusions for bacterial contamination. It 
was so fast and effective for this life-sav
ing purpose that the U.S. Food and Drug 
Administration accepted it as a standard 
test for endotoxins in 1983, creating an 
ever-growing, worldwide demand for 
the product. 

All efforts to artificially replicate LAL 
in the laboratory have failed, so horse
shoe crabs remain the only source of 
this precious substance. The result has 
been the development of commercial 
"extraction and return" procedures that 
involve the collection of live crabs by 
hand or dredge, careful transport of the 
animals to a laboratory, and, following 
the extraction of approximately 30% of 
their blood volume with a heart-pierc
ing needle, transport back to the sea for 
live release in the area where they were 
collected. Research indicates that blood 
volume returns to normal in a week or 
so, although the blood cell count may 
take two or three months to return to 
pre-extraction levels. 

Studies conducted by LAL manufactur
ers indicate the entire process results in 
the fatality of about 3% of the exploited 
animals, but other researchers have 
reported mortality rates of 10-15%, and 
some as high as 30%, depending on how 
much blood is drawn , body size, and 
how long the animal is handled. While 
reporting regulations vary from state to 
state. Associates of Cape Cod (the Woods 
Hole-based sole manufacturer of LAL in 
Massachusetts) must report the names of 
the fishermen they buy from, the number 
of horseshoe crabs they purchase, and 
"the number of crabs received dead or 
rejected and the number of dead crabs 
returned to the biomedical fishermen" 
to the DMF each year. 

In areas where crabs are harvested for 
biomedical purposes, females-- preferred 
for extraction because of their larger size 
and therefore greater blood volume 
- appear to be fewer during the spawn. 
Biologists reported that in Pleasant Bay, 
after years of intense harvesting of crabs 
for LAt, the ratio of spawning crabs was 
nine males to one female. This is pretty 
unusual according to Dave Smith. "In an 



unharvested population ," he says, "sex 
ratio on the beach is expected to be 
more like two-to-one or three-to-one on 
average - although you might see a ratio 
much higher than that on any given high 
tide. So, nine-to-one is high , and indica
tive of female-biased harvest." 

Because horseshoe crabs include 
shellfish in their diet , shell fishermen long 
regarded them as competitive enemies. 

It is almost certain that habitat destruc
tion has also played a part in the decline , 
and some biologists think this may be the 
greatest impediment to recovery. Naviga
tional dredging through sea-bottom sedi
ments to keep channels open disrupts 
the benthic habitat, while in-shore, the 
building of sea walls, piers, wharves, and 
jetties; "beach nourishment" pro}ects (a 
2009 thesis reported 45 beach fill projects 
on Cape Cod alone in a 5 year period); 

Otherworldly Applications 
The horseshoe crab's ancient proteins and enzymes continue to provide useful agents of use 

to people, offering a compelling example of why aHowing the extinction of any species has the 
potential to deprive future generations of as-yet-unimagined, lifesaving discoveries. The chitin 
of which the hsc shell is composed is being developed for use in sutures and burn dressings. 
Elements in hsc blood (in addition to LAL) are being investigated to detect viruses, parasites, 
and fungi, as well as bacteria. NASA is experimenting with a portable, hand-held device not 
much larger than a cell phone that uses elements of hsc blood to test swabs from spacecraft for 
contamination from earth, and potentially to detect alien microbes contaminating spacecraft 
that return to earth . Ironically, one of Earth's oldest and most primitive species may, as NASA's 
planetary protection officer hopes, "protect life on other planets in our solar system," from 
the contaminating activities of one of its youngest and most intelligent species. 

A 2006 DMF news release reported: 
"Several Massachusetts towns offered 
a bounty of three cents on the tail of a 
horseshoe crab. In the early 1960s, the 
Town of Chatham paid $1,500 in total 
bounty on crab tails , which at three cents 
each equals 50,000 horseshoe crabs. A 
review of towns' annual reports suggests 
that half-a-million crabs or more were 
killed annually as part of local shellfish 
predator control programs." 

During the 1990s, crabs became ex
tremely popular as a bait to tempt whelks 
(conch) and American eels (themselves 
no longer plenteous) into traps. Millions 
were harvested for this purpose up and 
down the East Coast , reaching a peak of 
6 million (more than 2,500 tons) taken 
in 1997. This commercial bait harvest 
was almost certainly the primary cause 
of their precipitous decline in Delaware 
Bay (and probably elsewhere) during the 
past two decades, although beach fill 
projects and shoreline alterations that 
damage or destroy spawning habitat are 
also undoubtedly implicated. Regard
less, the decline became so obvious that 
bird conservationists, LAL manufactur
ers, and ordinary beachgoers began 
to raise alarm and demand better hsc 
conservation. 

and even beach cleaning/manicuring 
operations interfere with breeding/egg 
development and kill animals outright. 
As DMF's Vin Malkoski says, "[t is pretty 
disconcerting to be doing a spawning 
survey and have a town tractor come 
by, driving over and sweeping up the 
wrack line where the crabs are laying 
their eggs." 

Other man-made deterrents to con
tinued Limulus population abundance 
include the usual pollutants - hydro
carbons, fertilizers, pesticides, heavy 
metals, and the like - that wash down the 
streets of America and eventually into 
the ocean. Because they won't mate in 
the murky, high seas of stormy weather, 
it seems likely that anthropogenic climate 
change - with its weather extremes, ris
ing waters , and effec t on ocean salinity 
- could also add to their travails. 

Of course, sidelong-glance Cyclops also 
has its own wild predators and natural 
obstacles to survival. Birds and fishes 
gobble them up as eggs and young. Sharks 
and sea turtles chop up and consume 
adults. Seagulls keep a continual watch 
and attack any upended crabs they can 
reach. (The crabs are not incapable of at 
least one form of revenge, however: many 
contain encysted, parasitic flatworms 
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Biologists have identitifed at least I I species of shorebirds that rely in part on 
horses~oe cra~ eggs to fuel their nort~ward migrations to breeding grounds in 
the spring, an Important reason to maintain the crabs in abundance. 
that will hatch and mature in a gull's 
digestive tract!) 

Alarm & Conservation 
Starting in the late 1980s, as beach 

goers noticed the once-abundant living 
cobblestones no more bumbling up to 
their nude feet on the beach, concern 
for the species began to swell. Conser
vationists realized that, at least in some 
parts of its range, the hsc is a keystone 
species, the lintel at the top of an eco
logical structure, which, when destroyed, 
causes a cascade of devastation that 
encompasses many other species. In the 
case of the hsc, it had long been known 
that at least 11 species of migratory birds 
relied on crab eggs as a crucial energy 
source during their spring journeys to 
northern breeding grounds; that hsc 
eggs in the sand provide an important 
food source for millions of resident and 
transitory shorebirds throughout the 
crab breeding and incubation period. 
The more crabs there are churning up 
the sand, Simultaneously digging up 
previously deposited eggs as they work 
to bury fresh ones, the more eggs are 
exposed to the varied lengths of beaks 
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which otherwise could not probe to the 
level where hsc eggs are deposited. 

Coinciding with the rapid decline in 
hsc numbers in Delaware Bay due to 
overfishing and other human activities, 
researchers reported that several spe
cies of shorebirds also began to decline 
in numbers. No species exhibited a more 
alarming decline than the Red Knot, 
Calidris canutus rufa, a shorebird that 
feeds almost exclusively on horseshoe 
crab eggs to refuel during its marathon 
migration of over 9,000 miles from Tierra 
del Fuego to the Arctic. As hsc numbers 
evaporated in the 1990s, the Red Knot 
population declined by some 70 percent, 
falling from 100,000 birds to about 15,000. 
When the crabs had been abundant , hsc 
eggs were recorded at 40,000-100,000 
per square meter of beach. Following 
the crash , those figures dropped to 
about 1,500 eggs per square meter and 
Red Knots went from gaining 9 grams of 
weight per day to only 2 grams. The link 
was unmistakable. 

As of January, 2012 , the Red Knot is 
under consideration for listing by the 
USFWS under the 1973 U.S. Endangered 
Species Act. (Monomoy NWR and other 



areas on the Cape are under review as 
critical habitat for the species.) While 
hsc egg production in Massachusetts 
may not be enough to make it a keystone 
species here as it is around Delaware Bay 
and the Cape May peninsula, it likely was 
historically when the "wahquoits" (as 
the indigenous locals called Red Knots) 
inhabited Barnstable county in the many 
thousands in the 19th century, coinciding 
with copiolls crabs and unaltered beach 
habitats. 

As concern for the hsc and its resource
deprived predators was raised by con
servationists and the LAL industry itself, 
the agencies responsible for the con
servation and regulation of our natural 
resources responded. The Atlantic States 
Marine Fisheries Commission (ASMFC) 
determined Limulus was in trouble in the 
1990s, and put together a paper outlining 
its concerns and a proposed management 
plan in 1998. 

Our own DMF initiated state regula
tions to conserve Limulus in 1999, and 
its personnel sat down together with 
assorted scientists from other states 
and institutions such as URI, Cornell 
University, the United States Geologi
cal Survey (USGS), and many more to 
deve:top a new protocol for surveying 
spawning crabs by coordinated volun
teers working under professional biolo
gists. The resulting data wou,ld be used to 
supplement other prior and subsequent 
research, formal and informal alike, as 
well as trawl data. 

Horseshoe crab nursery sites in the 
Commonwealth occur from the north 
shore to ,the south shore, from Mas
sachusetts Bay to Cape Cod Bay, from 
Buzzards Bay to Nantucket Sound and 
the Vineyard. Currently monitored areas 
include sites in Pleasant Bay (Chatam), 
Wellfleet Bay, Waquoit Bay, and Monomoy 
NWR, as well as some in Barnstable Bay, 
Buzzards Bay, Pleasant Bay (Duxbury), 
Westport Harbor, Nantucket, and Mar
tha's Vineyard. 

In 2010, 21 beaches in Massachusetts 
were surveyed "by over 250 volunteers 
and staff from government agencies, 
environmental organizations, and local 
service groups." Data from these surveys 
(as well as those from harvesters and 
other studies) go through DMF's Vin 
Malkoski and have not been collated as 

of this writing. Malkoski says, "We had 
some 'problems in 2011 as some groups 
lost support/ funding and others seem to 
be experiencing volunteer fatigue . [We 1 
don't know how 2012 is going to go." 

Other Research 
Getting a solid handle on hsc population 

numbers and trends is obviously difficult, 
but more formal studies to determine 
such things as hsc habitat use and mi
gration patterns are yielding interesting 
discoveries . For instance, it now appears 
that horseshoe crab populations are lo
cally discrete, and that their members 
mate, breed, and overwinter in relatively 
small areas. If t his theory holds up, their 
attachment to a singular place makes 
local hsc populations especially vulner
able, since new, incoming crabs will not 
readily replace extirpated populations. 
It also means that local populations may 
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be genetically distinct and limited to only 
one or a few specific spawning sites . Both 
factors may make them more vulnerable 
to extirpation . 

Dr. Mary-JaneJames-Pirri of the Univer
sity of Rhode Island, assisted by the U.S. 
Fish & Wildlife Service, tracked the crabs 
in Cape Cod's Pleasant Bay from 2008 
to 2010 using both acoustical and static 
(non-transmitting) tags, showed that the 
crabs migrate to local sub-tidal areas af
ter spawning, and then go to over-winter 
in waters not much more than 30 meters 
down. Journeys to the continental shelf 
may be limited or non-existent. She writes 
that "Isotopic signatures of horseshoe 
crabs from embayments within Pleasant 
Bay .. . Stage Harbor. .. and Barnstable 
Harbor ... were found to be Significantly 
distinct, suggesting that crabs remain 
within localized areas long enough to 
acquire the isotopic signature of the 
embayment." She has also noted that 
"Genetic population subdivision over a 
relatively small geographic area has been 
documented for horseshoe crab popula
tions in the mid-Atlantic [coast]." 

Katherine Terkanian and her cohort, 
Sarah Martinez, both Master's 
candidates at the University of 
Massachusetts who labor out of 
MassachusettsAudubon's Wellfleet 
Bay office, are continuing the work. 
Terkanian asks : "Are Massachu
setts horseshoe crabs a singular 
population, or are they comprised 
of sub-populations around the 
coast?" She is conducting DNA 
studies on the crabs, mostly those 
from populations on the Cape, but 
has yet to tabulate and analyze the 
accumulating data. 

Martinez asks: "Where do the 
horseshoe crabs go to after spawn
ing? How far out do they go? How 
deep? Are spawning groups limited 
to very local areas for breeding, and 
over-wintering?" Working on a joint 
project with DMF, she is assessing 
populations around Wellfleet Har
bor, Nauset Estuary, Stage Harbor, 
and Monomoy, Chatham. She has 
attached acoustical telemetry tags 
to 75 crabs to see if they migrate out 
to Nantucket, Monomoy, or further 
offshore. Each receivervelcroed and 
glued onto an animal's shell sends a 
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distinctive signal, which is in turn picked 
up by 22 "Thermos-sized" receivers 
"moored in cement tubs," then down
loaded to the researchers' laptops . 

The acoustical transmissions have not 
yet been fully tabulated, but based on pre
liminary findings, Malkoski is not afraid 
to say that the data indicates that , "Crabs 
tagged on spawning beaches in enclosed 
embayments tended to have strong site 
fidelity, while those from more open areas 
tended to roam around more." 

Other methods of getting data include 
trawls. A recent DMF report states: "Ap
proximately 100 tows are made in five 
bio-geographic areas, following a strati
fied random sampling design, with 22 
total strata." Malkoski notes that hauling 
some of the tagged crabs in the late fall, he 
and his colleagues have so far found that 
while a few are dragged up from deeper 
waters by commercial fishermen, most 
of their retrieved crabs were hunkered 

Horseshoe crab researcher Katherine 
Terkanian and colleague Nate Bent 
survey for breeding crabs on a Cape 
Cod beach. 



Report Tagged Horseshoes! 
Researchers use several different kinds of tags to mark and track horseshoe crabs. There are 

two basic varieties: active tags which transmit acoustic and/or electronic signals (on top of 
female, above), and passive, non-transmitting button tags (on side of female, plus close-up) 
or spaghetti tags which come in various shapes and colors and typically include a unique tag 
number and a USFWS phone number to call if the crab is found. As with bird bands, the idea is 
to document the location of individual animals over months and years, dead or alive, and then 
to analyze the ever-accumulating data to determine movement/migration patterns, longevity, 
and other information that can help direct management efforts. (So far, most crabs appear to 
be quite prudent in the distances they travel, but there are exceptions such as one that was 
tagged in Wellfleet in 1998 and ended up in Narragansett Bay in 2007. If you find a tagged 
crab, record the color and number of the tag, and call 1-888-UMUUJS (USFWS) to report it. 
You may receive a pewter horseshoe crab pin for your efforts. 

down closer to shore (as expected). 
In general, trawl catch data shows a 
continuing decrease in hsc numbers, 
but because the trawl cannot operate in 
shallow, inshore waters where the crabs 
may concentrate, significant numbers 
may be missed. 

"There is a great deal about crab 
populations which remains unknown," 
Terkanian says. "It may be colder waters 
producesmaller animals, warmer waters , 
larger. For instance, crabs in Cape Cod 
Bay are smaller than those in the Sound, 
and ... in Georgia the crabs are compara
tively much larger than here." Why might 
size matter? "Larger females carry more 
eggs," she says. "Larger females have 

greater blood volume." These may be 
factors determining population numbers 
and recruitment. "I once saw many, many 
males clustered around a rubber tire left 
on the beach," she reports. "Perhaps the 
largeness of the round, dark tire, like a 
bigger size of Limulus fema1le, might at
tract more mates!" 

A Restoration Response 
While the horseshoe crab may not be 

able to change much, humans in their 
relationship to it can and have. With 
an as yet incomplete understanding of 
crab abundance and recruitment -- and 
some anecdotal accounts disturbingly 
suggesting that populations are below 
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Mature crabs that no longer shed 
their shells on an annual basis often 
accumulate large numbers of hitch
hikers. This one is hosting a profu
sion of slipper shells. 

90% of what they used to be and might 
disappear completely -- it is vital that 
we must. Shell fishermen now realize the 
crab is a friend that eats clam worms, 
and even more importantly, turns over 
and aerates bottom sediments, allow
ing more organisms such as clam spat 
to grow. Rumors of illegal collection 
abound, but most shellfish harvesters 
want to cooperate. 

"There are so many stakeholders," 
Terkanian says. "Sometimes the har
vesters think the biologists are trying 
to harm their livelihood. We're not. We 
want to do the science for the sake of 
all concerned. There are so many uses 
of the crabs. We want to protect them 
for their own sake, and the sake of the '----
ecological niche they inhabit. We want sometimes offered at public hearings is 
to understand them to conserve them as to set even larger width restrictions to 
a resource for humans." limit the take of females. Surveys of ju-

The coUection of crabs for all uses is venile crabs to determine their mortality 
down. A DMF report states "In 1999, 151 levels are also under consideration. Mass 
fishermen reported harvesting 545,715 Audubon's Bob Prescott suggests : "We 
horseshoe crabs for bait and for biomedi- need regional horseshoe crab spawning 
cal use." In 2010: 54,782. (No one knows sanctuaries. We need regulations that 
if this is because of stricter regulations will allow the hsc population to return 
or diminished stocks, but the limit set to pre-harvesting levels. It isn't about 
on take is now 165,000 crabs ; three sustainability; it needs to be about re-
times higher than what is being landed.) building the stocks." 
There is now strong pressure to keep hsc Most strikingly, in places where har-
conservation a priority, however, and it vest has been limited throughout the 
is supported by government agencies local range, there is some evidence of 
such as DMF and the USFWS, as well recovery. By current ASMFC assess-
as non-government entities such as the ments, numbers are still down in New 
Massachusetts Audubon Society and the York and New England, but increasing in 
Horseshoe Crab Conservation Associa- the Southeast and Delaware Bay where 
tion on Cape Cod. DMF has a difficult bal- closures have been strict. However, in 
ancing act between conserving species those areas other factors must also be 
and allowing human use of the resource . taken into account. These would include 
Since 1999 it has received high marks for warmer water temperatures allowing for 
its efforts at conservation. more frequent matings from larger, more 

DMF continues to issue stringent regu- productive females, and also habitat 
lations which protect Limulus during its availability/ protection . 
critical spawning period, including com- Two key federal entities involved in 
plete closure to harvest all over the state Massachusetts are the Cape Cod National 
during the new and full moon periods of Seashore and Monomoy National Wildlife 
May and June. When harvest is permitted, Refuge. Since 2000, they prohibit any col-
there is a take limit of 400-600 animals, lection within their boundaries (which 
and asize limitthat protects animals less extend a \-{i mile out from their shores). 
than 7" across the prosoma. Asuggestion The National Seashore was particularly 
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For more information: 
www.ceoe.udel.edu/horseshoecrab 
PBS's "Crash, A Tale of Two Species" a 

film by Alison Argo: www.pbs.org/wnet/ 
nature/episodes/crash-a-tale-of-two
species/introduction/592/ 

And for a great little book on the 
subject: 

Extraordinary Horseshoe Crabs 
by Julie Dunlap 

proactive, and notes that its harvest 
closure, " ... was initially opposed by the 
State of Massachusetts, which contended 
that the National Park Service usurped 
state authority to manage the harvest of 
fish and shellfish. [t was subsequently 
determined that the closure was within 
NPS [National Park Service 1 authority be
cause horseshoe crabs are not classified 
by the state as either fish or shellfish." A 
survey in 2001 showed the highest densi
ties and largest crabs on Cape Cod were 
spawning on Monomoy NWR, and ratios 
of females to males are higher than on 
the mainland .In 201 i , "Approximately 598 
horseshoe crabs were tagged on Morris 
Island and on North and South Monomoy 
Islands," and reports of these animals in 
the years to come may prove useful in 
assessing survival factors . 

The jury is still out, but it well may be 
that the complete closure to harvest on 
Monomoy has helped the crabs recoup 
beyond those on the mainland. But then 
again, Monomoy has always had big 
hsc numbers: Prior to regulations and 
cI os u re s, the NW R ... iiiiii.;iiiiiii 
yielded the highest " 
harvest of horseshoe 
crabs anywhere in 
Massachusetts in 
1999. In the 1950s, the 
crabs abounded there 
in the thousands; the -----!IJ!! •• 11111 
refuge manager com-
mented i,n an official 
report that it was 
"too bad we can't find 
an economic use for 
them." 

Photo © Bill Byrne 

Prescott mentions that around his turf 
at Wellfleet Bay, numbers have plum
meted since the 1980s, but he is hopeful 
that nature may create new opportunities 
for recovery: "A blizzard created a break 
and wash-over in a beach at Pleasant 
Bay which created a whole new area for 
horseshoe crabs [to spawn], as well as 
for least terns , piping plovers and dia
mondback terrapins. That's how barrier 
beach ecology works ." 

With its slow, bumbling nature, leav
ing its shell like an ancient tribal mask 
on the sands, delighting children with 
its "sword ," the horseshoe crab defines 
coastal areas in early summer as it churns 
itself over, moving into the near surf, in 
areas redolent of sea and algae and wrack, 
while gulls , terns, and shorebirds stoop 
and cry overhead. With protection and 
continued research, and a determination 
on our part to conserve them for both 
selfish and altruistic reasons, Slow Nation 
should remain with us for generations to 
come. In fact , if geologic history offers 
any guidance, horseshoe crabs will likely 
remain long after we have gone. 

Lee S. Roscoe is a playwright and freelance 
writer. Her articles appearfrequently in the 
Barnstable Patriot, and her feature on the 
Sandwich Hatchery centennial will appear 
in Cape Cod magazine this spring. She 
occasionally gives walks through www. 
capecodwalks.net and is the author of 
the book Dreaming Monomoy's Past, 
Walking Its Present. Our readers may 
remember her previous articles on such 
diverse subjects as didemnids, tiger beetles, 
and fireflies. 
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A pair of mating horseshoe crabs, the male clinging to the larger female, nest on a 
beach at high tide in late spring. These ancient creatures, unrelated to the true crabs, 
come ashore at many of our beaches in May and June to lay their eggs. The female 
digs a hole and deposits golfball-size clumps of eggs, which the male fertilizes exter
nally. She may lay tens of thousands of eggs in a season, but it is estimated that fewer 
than 10 will survive to adulthood. The eggs are eaten by a great variety of shorebirds, 
including some that are a lmost wholly dependent on this seasonal, high calorie food 
supply to provide them with the energy they need to complete their spring migration 
and arrive on the breeding grounds with enough reserves to survive the rigors of egg 
production and chick rearing. Significant reductions in horseshoe crab populations, 
which support both commercial bait fishermen and medical products extractors, have 
become a great concern of conservationists. Photo © Bill Byrne 
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