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·  Summary 
 
 This project has been extraordinarily successful at combining research and public 
education.  We have doubled the number of horseshoe crabs tagged within Long Island 
Sound in the two years this grant has been supporting our efforts.  We have demonstrated 
the idea that elementary school students can learn the scientific method by helping 
researchers conduct experiments to over 2000 students and more than 60 teachers and 45 
schools in Connecticut, New York, and one in New Hampshire.  I have delivered over a 
dozen guest lectures and public outreach events over the past two years and have been 
part of feature articles in the local Connecticut news papers, News12 television, and 
National Public Radio.  If the National Fish and Wildlife Foundation find that its 
investment has been worthwhile, we could use additional support in the future. 
 
·  Introduction  
 

Limulus polyphemus is a “living fossil” unique to the Atlantic Coast of North 
America (Eldredge and Stanley 1984, Avise et al. 1994).  For over 300 million years 
horseshoe crabs have existed on Earth (Stromer 1955), yet in recent years its numbers 
have begun to decline throughout its range (Swan et al. 1996, ASMFC 1998).  The 
cause for this decline has been attributed to over-harvesting as bait for the eel and 
conch industry and by the pharmaceutical industry for biomedical research and 
derivation of lysate (Hodgson 1991, Berkson and Shuster 1999).  Indeed, lysate 
(known as LAL) derived from horseshoe crab blood is sold and utilized all over the 
world and has become a multi-million dollar industry (Hodgson 1991).  Yet given this 
economic importance, horseshoe crabs also have an equal if not greater ecological 
value.  Horseshoe crabs are considered to be critical to the fitness of migratory 
shorebird populations (Castro and Myers 1993; Tsipoura and Burger 1999) and have 
been shown to be linked to other species in the Atlantic coastal ecosystem (Dietl et al. 
2000). 

 



 The status of the Long Island Sound (LIS) horseshoe crab population is relatively 
unknown.  Based on limited harvest data, the ASMFC concluded that the western portion 
of LIS showed significant or marginally significant positive trends in population size 
while no trend was detected in eastern LIS (ASMFC 2006).  However, the ASMFC also 
stated that overall indices for LIS have trended downward since their peak in the early to 
mid 1990’s and are at levels near or below those encountered in the mid 1980’s.  The 
only scientific evidence to support historic population levels in LIS are based on data 
collected from 1957-1962, and published by Sokoloff (1978) who estimated the 
population of horseshoe crabs in Cold Spring Harbor, NY to be ~30,000.  Currently, the 
only mark/recapture study being conducted on horseshoe crabs in Long Island Sound is 
by Drs. Jennifer Mattei and Mark Beekey and undergraduate students from Sacred Heart 
University.  The Connecticut Department of Environmental Protection was interested in a 
statewide study and encouraged citizen scientists to get involved in the horseshoe crab 
study. 
 
 ‘Project Limulus’ was developed as a community research endeavor whose 
participants tag and collect data on the population of horseshoe crabs that inhabit Long 
Island Sound.  Participants learn the economic and ecological importance of horseshoe 
crabs to human health and the Long Island Sound ecosystem. Nonprofit environmental 
educational organizations, teachers with K-12 School groups, and undergraduate research 
assistants may participate with the goal of including the majority of the spawning beaches 
of Long Island Sound both in New York and Connecticut. 
 
 The two major goals of this project were to gather a widespread and long term 
data set on horseshoe crab population ecology.  This will enable CTDEP to better manage 
this species and prevent its extirpation from Long Island Sound. 
 
 The second goal was to have teachers and students of all ages to participate in a 
research project where they can collect and analyze data and gain experience utilizing the 
scientific method.  Through this research experience (known as ‘Project Limulus’) most 
students gain an appreciation of the ecological complexity, economic and ecological 
importance, and natural beauty of the Long Island Sound Ecosystem. 
 
·  Methods 

 
Site-fidelity (for 2005-2007) 
 

·  Beginning with the first full moon of April, the Milford Pt. beaches were 
surveyed for horseshoe crab activity.  All animals encountered were detained 
for five minutes for tagging and data collection and then released.  Data 
collected included carapace length and width (straight-line measure) and sex.  
In addition, any damage or deformities were noted. 
 

·  All animals were tagged with a Floy Cinch-up fish tag.  Cinch-up tags were 
attached by boring a small hole in the lateral surface of the carapace near the 
posterior margin.  Tags were fed through the hole and "cinched" around the 



posterior margin of the carapace forming a loop with the tag numbers visible 
from the lateral side of the carapace.  This does not harm the animals in any 
way and similar tagging methods are used by researchers in Rhode Island, 
New Jersey and Florida. 
 

·  Breeding individuals were noted, and their mate's tag number. 
 

·  Recaptured individuals were noted as to date, locality, and mate tag number if 
applicable.   
 

·  Because the tags carry a unique specimen ID number, a contact phone 
number, and email address, phone calls of specimens captured were counted 
as recaptures. Other beaches were surveyed by trained volunteers.  

 
Migration Pattern (or home range) 
 

·  In July 2006, four males and five females were chosen from a beach in New 
Haven Harbor near the Sound School and tagged as described above.  In 
addition, a sonar tag was attached so that movements can be monitored when 
the horseshoe crabs leave the beach.  The students helped set up listening 
station on a map (See Figure 1).  Once on station, students lowered the 
directional hydrophone into the water (Figure 5 and 6) and listened for the 
sonar tagged crabs across an array of frequencies (69, 70, 71, 73, 74, 75, 76, 
77, 83 kHz) for the distinct ping patterns emitted from the sonar tags.  If crabs 
were heard, the students took a bearing using a compass toward the location 
where the pinging was the strongest.  The boat would then move to two more 
spots so a triangulation could be computed using geometry. 

 
·  In July 2007, four males and five females were also sonar tagged and released 

into Norwalk Harbor at Calf Pasture Beach. 
 

·  Omni-directional and bell shaped hydrophones were used aboard 
educational/research vessels to follow the movements of the sonar tagged 
crabs.  Observations were taken periodically depending on boat time and other 
tasks students were learning about at the time.  These observations (i.e. 
listening) were done while the students were collecting other data about water 
quality and learning about boat navigation.  The crabs were listened for 
whenever time allowed.  Observations continued until the battery on the 
transmitter died after 14 months.  Movement of the animals was mapped using 
ArcView software.  The Norwalk data is just now being collected and will not 
be included in this report. 



 
Figure 1.  Map of New Haven Harbor and listening stations for RV Island Rover as 
indicated by squares. 
 
 



 
Figure 2.  Map of Norwalk Harbor showing where sonar tagged horseshoe crabs were 
released and the placement of Submersible Ultrasonic Receivers (SUR).  The Research 
Vessel Oceanic follows the boat channel with students and teachers aboard.  They 
periodically listen for sonar tagged horseshoe crabs (August-October 2007). 
 
·  Methods (Cont.) 
 

Educational Component 
 

·  In May of 2005, Kathy Hagadorn (educator at The Maritime Aquarium) and I 
attended a two day ‘Green eggs and Sand Program’ offered jointly through the 
Departments of Natural Resources of Delaware and New Jersey.  We learned 
how they utilize horseshoe crab biology in K-12 science education programs 
and also how they run their volunteer program to help census the spawning 
horseshoe crabs of Delaware Bay.  We listened to numerous lectures from 
experts in the field on the link between horseshoe crabs and migratory birds, 
the mating behavior of the crabs, and their basic ecology.   

 
·  Also, on May 9th, 2005 I ran a horseshoe crab tagging demonstration for inner 

city high school students at the New York Aquarium.  We tagged spawning 
horseshoe crabs as part of their activities in learning about the Long Island 
Sound ecosystem.   

 



·  From mid-May through the first week of July 2006 we tagged at Milford Pt. 
and New Haven Harbor with Sound School and Sacred Heart University 
students.  My research team at Sacred Heart University was joined by Dr. 
Mark Beekey, Assistant Professor of aquatic invertebrate ecology and 
evolution and Dr. Kirk Bartholomew, Assistant Professor in genetics and 
molecular biology.  In Norwalk, Kathy Hagadorn ran ‘Project Limulus’ on 
The Maritime Aquarium research vessel RVO.  When horseshoe crabs are 
pulled up in their trawls, elementary school students tag and measure them 
and learn about their ecology and conservation needs.  Joe Schnierlein 
(educator at TMA) ran 4 early mornings tagging sessions at Calf Pasture 
Beach in 2006 and in 2007, and included horseshoe crab ecology in most of 
the coastal programs The Maritime Aquarium runs. 

 
·  From May 15th – July 30th 2007 tagging data collection continued at Milford 

Pt., Sandy Pt. in New Haven Harbor, and in Norwalk.  Sonar work continued 
in New Haven Harbor and began in July in Norwalk monitoring for Sonar 
tagged crabs will continue through next summer (2008) in Norwalk.   

 
·  Kathy Hagadorn, Joe Schnierlein, and I developed our own teacher/student 

education program and ran our first workshop on May 19th 2007.  We utilized 
some of the ideas we gained from the Green Eggs and Sand Program, however 
we added the ‘hands on’ research component which most teachers found to be 
of greatest value in generating student excitement about learning science.   

 
·  Results  
 
a) Outputs  
·  If your application did not include the logic framework, describe project outputs, any 

realized post-project outcomes and quantify the results using indicators and baselines. 
 
My application did not include the Logic Framework.  However, it did include a 
page of Project Deliverables: 
  

·  Reach at least 50 teachers from many different school districts through training 
sessions held at The Maritime Aquarium, and through outreach programs run by J. 
Mattei, and M. Beekey, Biology Department of SHU  (See Table 1. Below).    

 
 
School Name/Education Organization/State 
2006-2007 

Number of Students Number of 
Teachers 

Bristol Public School                                       CT 31 0 
New York Aquarium                                       NY 20 3 
Darien High School                                         CT  19 1 
Bridgeport Aquaculture School                       CT 50 3 
Katonah Elementary School                            CT 75 1 
Harding High School                                       CT 20 1 



Thurgood Marshall Middle School                  CT 12 1 
Earthplace                                                        CT 16 1 
CT Audubon Coastal Center                            CT 500 10 
Maritime Magic Camp                                     CT 78 3 
Camp Aspetuck                                                CT 12 0 
Rye Nature Center                                           NY 29 1 
CES (PD)                                                         CT 15 0 
Sarah Newman Center                                     CT 28 0 
Rowayton Gardening Center                           CT 32 0 
Pleasantville Middle School                            CT 28 1 
Housatonic High School                                  CT 23 1 
Pomperaug High School                                  CT 17 0 
Our Lady Fatima Regional School                  CT 30 1 
Naugatuck High School                                   CT 0 1 
Sound School                                                   CT 50 4 
Silvermine Elementary School                        CT 8 1 
Fairfield Woods Middle School                       CT 44 1 
St. Francis School                                            CT 52 1 
William Cottle Elementary School                  CT 44 2 
Trumbull High School                                     CT 23 1 
Norwalk High School                                      CT 0 1 
Montessori Middle School                               CT 25 2 
New Canaan Country School                          CT 0 1 
Hindley High School                                       CT 25 1 
Manchester Memorial High School                NH 0 1 
Bridgeport School District (Teacher Quality 
Partnership Program)                                       CT 

0 10 

Fairfield School District (Teacher Quality 
Partnership Program)                                       CT 

0 5 

Monroe School District (Teacher Quality 
Partnership Program)                                       CT 

0 5 

Norwalk School District (Teacher Quality 
Partnership Program)                                       CT 

0 5 

Waterbury School District (Teacher Quality 
Partnership Program)                                       CT 

0 10 

General Public                                           CT/NY 1716 0 
Totals 3022 66 
 
Table 1.  A list of Schools and non-profit environmental organizations is listed above 
that have been introduced to ‘Project Limulus’. A total of 1306 students, 1716 general 
public, and 66 elementary school teachers participated in this program concerning the 
ecology of horseshoe crabs in Long Island Sound. 
 
·  Create an educational program based on the program run by Delaware Fish and 

Wildlife Service. 



We created classroom exercises with pre-field trip and post-field trip assignments. 
Students learned to measure, tag, and record data about spawning horseshoe crabs on 
the beach that they visited.  Pre-field trip homework included labeling the body parts 
of a dorsal and ventral picture of a horseshoe crab. Writing a description of where 
horseshoe crabs live and their habitat requirements.  High school students at the 
Bridgeport Aquaculture School had to write papers and create a poster presentation 
on basic horseshoe crab biology, ecology, and value to human health. 
 

·  Produce and distribute data collection kits and educational software.   
With the reduction in the budget, there were simply not enough funds to produce, 

manufacture, and distribute a DVD demonstrating how horseshoe crabs can be 
utilized in the science and math curriculum.  However, with the help of faculty at The 
Empire State Teachers College we put together a preliminary DVD.  In the future, we 
will add to it and edit it.  The Long Island Sound Study put together a very well 
thought out slide show of our work and we also were part of a production for National 
Public Radio. 
 

1.  Horseshoe Crab Research on NPR: 
http://www.wfcr.org/field_notes/animals/070702_FN-horseshoe_crabs.mp3 
 

2. Slide show of Project Limulus:  
www.longislandsoundstudy.net/horseshoecrab  

 
·  Produce and distribute an educational poster to schools and non-profit 

environmental organizations.  (see attached file and paper copy) 
 

·  Involve undergraduate biology majors with data collection and environmental 
education programs.  

Undergraduate students were involved in every aspect of this research project 
from field research to presenting the project to 5th and 6th graders at St Francis 
Elementary School.  They also helped teach high school students at The Sound 
School how to track horseshoe crabs utilizing sonar tags and receiving equipment. 
The undergraduate research assistants were also required to produce a poster on their 
work and present it at a regional or local conference.  The list below includes the 
student titles from the past three years. 

 
Bernacki, Lucas. 2007.  Microsatellite Analysis of the Limulus polyphemus 

Population of Long Island Sound.  Oral presentation at the Eastern College 
Science Conference.   And a poster presentation at the Annual SHU College of 
Arts & Sciences Undergraduate Research conference. 

  
Hjort, Katie, Racelle Deshaies, and Gabe Garcia. 2007.  They Migrate, Procreate, & 

Regenerate:  The American Horseshoe Crab (Limulus polyphemus).  Poster 
presentation at the Eastern College Science Conference.   Poster presentation at 
the Annual SHU College of Arts & Sciences Undergraduate Research Conference  



 
Goodell, Paul and Kayleigh Erazmus. 2006. Who Gives A Crab?: Population Ecology 

of the Horseshoe crab in Long Island Sound. Oral presentation at the Eastern 
College Science Conference. Philadelphia, PA.  Poster presentation at the Annual 
SHU College of Arts & Sciences Undergraduate Research conference. 

 
McKenzie, William and Christine DePierro. “Living Fossils in Long Island Sound: A 

Population Study of the Horseshoe Crab, Limulus polyphemus. April 30, 2005. 
Poster presentation at the Annual SHU College of Arts & Sciences Undergraduate 
Research conference, 

 
·  Obtain at least one publication in a scientific journal. 

 
Mattei, J., P. Goodell, C. DePierro, and M. Burke.  2007.  A Switch from Polyandry to 

Serial Monogamy:  Results from a Three Year Tagging Study of Horseshoe Crabs in 
Long Island Sound.  Proceedings of the 2006 Long Island Sound Research Conference. 

 
·  Management of an informational “Project Limulus” web site by the Department of 

Biology, Sacred Heart University.  
 
1.  Sacred Heart University, Project Limulus web site: 

http://www.sacredheart.edu/pages/13692_project_limulus.cfm 
 
2.  Horseshoe Crab research at The Maritime Aquarium: 

http://www.maritimeaquarium.org/research.html 

·  Presentations given by undergraduate research assistants and principle investigator 
at regional and national meetings.  
 
Undergraduate presentations are listed above.  Below are the presentations delivered 
by my colleague Mark Beekey and I. 

 
Mattei, J.H. and M.A. Beekey.  2007.  Breeding behavior and movement patterns of 

Limulus polyphemus in Long Island Sound: results from a 10 year tagging 
study.  International Symposium on the Science and Conservation of Horseshoe 
Crabs.  Dowling College, Oakdale, Long Island, NY. 

 
Mattei, J.H. 2007.  A Switch from Polyandry to Serial Monogamy: Results from a 

Three Year Tagging Study of Horseshoe Crabs in Long Island Sound.  Benthic 
Ecology Meeting, Atlanta, GA. 

 
Mattei, J.H. and M.A. Beekey.  2007.  Movement patterns and site fidelity of the 

horseshoe crab (Limulus polyphemus) in Long Island Sound.  Benthic Ecology 
Meeting.  Atlanta, GA. 

 



Botton, M.L., J.H. Mattei, G.S. Robinson, and M.A. Beekey.  2007.  Reproductive 
Biology of Horseshoe Crabs (Limulus polyphemus) in New Haven Harbor.  
Benthic Ecology Meeting.  Atlanta, GA.   

 
Botton, M.L., J. Mattei, G.S. Robinson and M.A. Beekey.  2007.  Horseshoe Crabs 

in New Haven Harbor: An Initial Study of Reproductive Biology and Beach 
Quality.  International Symposium on the Science and Conservation of 
Horseshoe Crabs.  Dowling College, Oakdale, Long Island, NY. 

 
Mattei, J. 2006.  A Switch from Polyandry to Serial Monogamy:  Results from a 

Three Year Tagging Study of Horseshoe Crabs in Long Island Sound.  Long 
Island Sound Foundation, Research Conference (October 2006). 

 
Mattei, J. 2005.  Limulus polyphemus: A model organism to promote science 

literacy and conservation. Ecological Society of America annual meeting, 
Montreal, Canada. 

 
Mattei, J. H. 2005.  Preliminary Observations of Spawning Site Fidelity and Home 

Range of the American Horseshoe Crab Inhabiting Long Island Sound.  
Abstract, 25th Milford Aquaculture Seminar, New Haven, CT. 

 
·  Produce digital photos of research and education in action on the beaches of 

Long Island Sound.  
 

See enclosed CD of digital pictures. 
 

Below you will find the general results from 2005 and 2006 tagging season.  
Currently, the 2007 data is being entered into our data base and checked for errors.  
Later in the spring of 2008 we will analyze the data. 

 
Since this tagging program started in 2000, the total of newly tagged individuals 

has increased progressively each year.  Increased funding and an increasing number of 
volunteers helping with the tagging effort allowed for an increase in the number of 
horseshoe crabs tagged from 2005 to 2007 (see Figure 3).  In 2005, 2262 spawning adult 
individuals were tagged, in 2006, 4237 were tagged, and in 2007, approximately 4712 
were tagged.  Starting the third week of May there were a few horseshoe crabs on the 
beach spawning every day.  If there was a storm event or the weather becomes 
unseasonably cold the horseshoe crabs do not approach the beach.  In 2005 and 2006, 
there were peaks of spawning activity around the days of the full and new moons (see 
Figure 4 and 5.).  However, if the weather is calm and warm, a peak of activity may occur 
at a different phase of the moon as well (see June 2, 2005 in Figure 4, and June 6, 2006 in 
Figure 5). 

The sex ratio for the tagged sample population was skewed towards males (Figure 
6.).  When the data is averaged from 2005 and 2006 the sex ratio is 1:1.56 (39% females: 
61% males).  This result was significantly different from the norm of 1:1 commonly 
found in other animal populations (Chi-square, p < 0.001: Charnov 1982).   



 
Recapture data: 

With the annual increases of newly tagged individuals over the three years (2005-
2007)  and the increase in the number of people on the beach making observations, a 
corresponding increase in the number of recaptures occurred in 2005 (see Figure 3.).  In 
2005, 205 individuals were recaptured, in 2006, 260 recaptures, and in 2007 
approximately 500 recaptures were recorded.  
 Analysis of the 2005 and 2006 recapture data showed that 75% of the total 
recaptures were originally tagged and recaptured during the same season.  Similar 
percentages were found in the other years as well.  The remaining 25% of recaptures 
from 2006 were tagged in years prior to 2006 (See Table 1).   Interestingly, a few 
recaptures are from 1999.  This indicates that at least some of our tags can remain in 
place for over seven years.  

Figure 7 is a map of Long Island Sound showing the recapture data (red dots) 
indicating where horseshoe crabs have been recaptured.  The distance record goes to a 
horseshoe crab that was originally tagged in Brooklyn, NY by City Park Rangers that was 
recaptured in Narragansett Bay, Rhode Island 13 months later.  All horseshoe crabs that 
were originally tagged within Long Island Sound were recaptured within Long Island 
Sound. 
 
Mating Behavior: 
 Mating behavior was observed at Milford Point, Connecticut.  Over the two years 
of the study (2005-2006), 97 % of the spawning behavior involved one male attached to 
the epistosoma of one female.  There were ten observations of a female with one male 
connected to her epistosoma and an additional male attached to the epistosoma of the first 
male (i.e., forming a chain of three attached individuals) (Figure 9.).  In 2006, 14 triples 
(i.e. one female with two males) were observed, and one cluster observed was comprised 
of one female with three males.  Four male – male pairings were also observed in both 
years.   

A large number of single males 745 in 2005 and 422 in 2006 were found on the 
beach and were not associated with any particular female.  There were also 231(2005) 
and 150(2006) single females found on the beach.   
 
Sonar Tagging Data and educational component: 

The five female and four male horseshoe crabs were tagged and released on a 
beach adjacent to the Sound School on July 14, 2006.  Four days after the release, Sound 
School students and teachers started listening for the horseshoe crabs utilizing either a 
skiff or the RV Island Rover.  Four listening trips aboard the Island Rover were 
conducted through the end of the summer (July 18, 20, 26, and August 7, 2006).  Upon 
the return of the students to school at the end of August, the skiff was primarily used for 
listening by teachers and students throughout the fall.  Trips were taken approximately 
once per week until the boats were removed from the water for the winter in November. 

The following spring (2007), the RV Island Rover conducted vessel operations 
utilizing the hydrophone to listen for horseshoe crabs in early May along a set of listening 
stations.  Students listened for horseshoe crabs on eleven trips (May 3, 5, 9, 13, 15, 17, 



22, 23, 31, and June 1).  In all, approximately 422 students from a range of schools 
(Sound School Regional Vocational Aquaculture Center, Hamden High School, and the 
Barnard Environmental Magnet School) took part in listening for horseshoe crabs with 
ultrasonic tags. 
 Sonar tagged horseshoe crabs were detected multiple times throughout the 
summer after their release and into the following year (Figure 7).  Some crabs remained 
within the harbor proper and were detected for over a month by three submersible 
underwater receivers set up by Sacred Heart University researchers.  Two crabs moved 
out of the harbor beyond the breakwater by the end of the season and were heard the 
following spring near Thompsons Ledge. 
 
 
 
Attach any supplemental graphs, maps, photos and other types of analytical output for 
the project evaluation. 

 
 

 
Figure 3.   This graph shows the number of horseshoe crabs tagged in 
Long Island Sound each year (blue) and the number of recaptures (red).  
The 2007 tag data is preliminary. 
 



 
Figure 4.  The number of tagged horseshoe crabs found each day at Milford Point.  In 2005, 
the majority of the tagging of spawning horseshoe crabs was at the CT Audubon Coastal 
Center in Milford CT.   The phases of the moon are placed approximately above the date 
when the new moon half moon and full moon occurred.   
 
 
 

 



 
Figure 5.  The number of daily tagged horseshoe crabs from all sites in Long Island Sound from 
May 17 through July 12, 2006.  The phases of the moon are placed approximately above the date 
when the new moon half moon and full moon occurred.   

 
 
 



 
 

 

 
Figure 6.  The sex ratio of the number of male and female horseshoe 
crabs tagged in Long Island Sound in 2005 and in 2006 
 
 
 



 

 
Figure 7.  This map of Long Island Sound depicts where horseshoe crabs have been recaptured (red dots) 
including on the shores of Staten Island, Long Island and Rhode Island.   



 

 
Figure 8.  Map of New Haven Harbor indicating position of animals heard with 
hydrophones. 
 
 

 
Figure 9.  One female horseshoe crab (in front) mating with two males. 



Table 1.  Horseshoe crabs were recaptured in each year of the study.  The majority of the 
recaptures occur in the same spawning season in which they were first tagged. 
 Year Originally Tagged 
Year Recaptured 1999 2000 2001 2002 2003 2004 2005 2006 
2003 0 0 1 8 51 ----- ----- ----- 
2004 1 0 1 3 13 58 ----- ----- 
2005 1 0 3 1   4 29 156 ----- 
2006 2 0 1 1   2 16   38 197 
 
 
ii)   Identify and briefly explain discrepancies between what actually happened 

compared to what was predicted to happen in the grant proposal using information 
presented above. 
 
The only discrepancy was that we actually accomplished more than what we initially 

stated in the modified grant proposal. 
 
b) Post-project Outcomes 
i) The logic framework presented in the full proposal additionally included a final 

column where predicted values of post-project outcomes were to be provided.  If your 
application did not include a logic framework, please identify any medium- to long-
term results that may occur after the project ends. 

 
This is a long-term research and educational project.  The medium to long-term 

results will help the CT. Department of Environmental Protection to better manage this 
economically and ecologically important species.  Based, in part, on our long-term 
tagging data set they set up a ‘no harvest zone’ that included two of the areas we work in 
(i.e. Milford Point and Sandy Point, New Haven) for the past 2007 season.   Basically, 
the CTDEP need more data from a broader area of the CT coast.  They also need data on 
egg and larval survival.   

 
ii)   Describe any progress towards achieving these post-project outcomes at this time.  
 

We have applied for funding from the CT Sea Grant, however, we will not know 
if we have been successful for another 8-10 months.  
 
iii)  Will there be continued monitoring of post-project outcomes beyond the life of this 

grant? Are there adequate resources (staff and funding) for continued evaluation and 
monitoring? If not, briefly describe the additional resources needed. 

 
We need at least $5000.00 to continue the tagging and monitoring.  This money will pay 
for tags and one undergraduate research assistant for the summer of 2008.  Both The 
Maritime Aquarium and Sound School educational staff want to continue our partnership 
in research and education.    
 



iv) Describe any revisions in the indicators, methods and data that may be needed for 
post-project monitoring. 
 

If we continue working with sonar tagging we need to have a stronger commitment to the 
time spent listening in the first few weeks after the horseshoe crabs are released.  We lost 
most the animals in the first month after their release.  The main reason was lack of 
funding for boat time.  

 
·  Discussion & Adaptive Management 

 
a) Lessons Learned and Transferability  
i) Describe the lessons learned about effective and ineffective conservation practices 

associated with this project. Which of these key lessons should be shared with other 
conservation organizations? 

 
Effective educational outreach involving tagging, surveying beaches for tagged 

horseshoe crabs, and long term monitoring (listening with the hydrophone) requires a 
strong commitment from the user groups involved.  The initial idea and phases of this 
outreach were very effective with respect to having multiple groups participate in the 
tagging of horseshoe crabs and monitoring beaches for recaptures.  While the Sound 
School and The Maritime Aquarium each invested a significant portion of their boat time 
monitoring sonar tagged horseshoe crabs with the hydrophone.  In fact both the Sound 
School and The Maritime Aquarium partnered the hydrophone activities into ongoing 
programs (classes at the Sound School; daily cruises for school groups and the public at 
The Maritime Aquarium).  This partnering of the monitoring activities with established 
curricula was successful in that the monitoring became part of the curricula for each 
group.  However, it is clear that the majority of data came from when we were directly 
involved in the listening (on the RV Island Rover and RV Oceanic) and from our SURS.   

After reviewing this dichotomy with the partnering organizations, we have come 
to one major conclusion (lesson learned).  The main reason for the lack of data from 
partner organizations was due to time requirements.  Often the partnering organizations 
wouldn’t spend enough time or listen carefully enough for sonar tagged individuals.  
There needs to be an initial investment in listening time (and patience).  For example, the 
Sound School did not “hear” horseshoe crabs that were within the vicinity of the listening 
stations (Figure 1) although a number of the crabs they were listening for were recorded 
by the SUR’s.  When this fact was revealed to the Sound School, their response was 
disappointment that they hadn’t spent enough time in one spot.  It seems that had they 
known there were sonar tagged crabs in the area, they would have spent more time 
listening for the crabs.   

Therefore, the lesson we learned was that we need to be more involved up front 
beyond the initial training to reinforce the methods and time required for monitoring 
sonar tagged animals.  The partner organizations also thought that having more direct 
involvement from the principal investigator via a dedicated outreach assistant 
(undergraduate) would have made the transition from initial training to long term 
monitoring more successful than it was.  While the principal investigator was splitting 
time between teacher training, student training, dissemination and outreach beyond the 



Sound School and The Maritime Aquarium, and general operations, a dedicated assistant 
could have focused on continuous follow up with both organizations.  Thus the assistant 
directly involved with the scientific aspects of the project can stimulate and prompt 
continuous educational outreach by directly participating in boat activities.    
�
ii)  To what extent did the evaluation and monitoring activities for this project inform 

your organization about effective conservation practices, and what lessons were 
learned from an evaluation perspective?  

 
The monitoring activities were highly successful with respect to providing 

information for how long horseshoe crabs remain in the vicinity of where they were 
tagged.  The monitoring activities also provided invaluable data for how often and long 
listening activities (using the hydrophone) should occur and where continuous monitoring 
devices (SURs) should be arranged to provide proper coverage of harbors and 
surrounding waters.  The data we collected from these projects provided much needed 
information on how we can strategize monitoring activities in the future to maximize our 
likelihood of collecting data and maximizing our educational outreach with school groups 
and the community in general.  Evaluation of the monitoring process demonstrates what 
we need to do as the lead organization to enhance the overall effectiveness of the 
monitoring activities including more supervision with respect to monitoring times and 
frequency and data reporting. 
�
iii)  Based on these lessons learned, what are your organization’s next steps? 
 

We are creating a database that will allow for multi-user data entry.  This will 
promote interaction among stakeholders with the data, and increase dissemination of data 
to all stakeholders while maintaining the integrity of the data.  Future grants will include 
requests for funds to maintain dedicated project staff that will manage and supervise 
outreach activities, coordinate individual user groups, and participate directly in 
monitoring.  This would free up the project officer for increasing outreach activities, 
ensuring quality control, and teacher/student training.  It is clear that effective 
conservation practices require constant management at all levels.  The varied interests of 
user groups outside of the funded project can potentially take time away from the main 
conservation goals of the project.  This diversion while clearly not intentional can be 
detrimental to the overall effectiveness of the conservation/educational project. 
 
b) Dissemination 
i) Describe the extent of information communicated to the general public, key 
partners, other practitioners, scientific experts. Wherever possible estimate the extent of 
the outreach using appropriate quantifiable indicators such as meeting attendance, 
publication circulation figures etc. 

 
·  October 11, 2007 Guest Lecture, New Haven Bird Club (40 members) 
·  June 14, 2007 Guest Lecture, Citizens Advisory Committee meeting of the Long 

Island Sound Study.  UCONN, Stamford, CT (25 attendees) 



·  June 16. 2007 Field trip leader/Interview for Brooklyn Children’s Museum in Jamaica 
Bay, Queens, New York (25 children, 15 adults/educators). 

·  June 14, 2007 Teacher Training, Sailing Foundation, Stamford, CT (6 attendees) 
·  May 21, 2007 Citizen Scientist Training, The Nature Conservancy, Westport Public 

Library (25 attendees) 
·  May 7, 2007. Guest Lecture, Litchfield Audubon Society (40 members) 
·  May 2, 2007. Guest Lecture, Southern CT State University (50 students and faculty) 
·  Feb. 28, 2007. Guest Lecture, Branford Land Trust; ‘The Ecology and Conservation 

of the Horseshoe Crab in Long Island Sound’. (50 people attended) 
·  May & June, 2006 Guest lecture on Project Limulus St. Francis Elementary School 

(5th and 6th grade, New Haven, CT)  Sound School (high school, New Haven, CT),  
Montessori Middle School (5th & 6th grades, Norwalk, CT)(approximately 125 
students and 8 teachers) 

·  May, 2005, 2006 & 2007   Training session and presentation of “Project Limulus” 
Educators at the Stamford, CT. SoundWaters Nature Center. (45 educators total, 
hundreds of school children taught every spring and summer) 

·  June, 2005  Educator Training, Presentation and Field trip to Sheffield Island with 
Educators from The Maritime Aquarium and Norwalk Seaport Association (two trips, 
20 total people and educators) 

·  Cover story of Long Island Sound Study Biennial Report 2005-2006 (copy attached) 
·  Displays about Project Limulus can currently be seen at the SoundWaters Nature 

Center on Cove Island in Stamford, CT (visitors every year…hundreds) 
·  The Brooklyn Children’s Museum will reopen in Spring 2008 with a display 

including Project Limulus 
·  Cover of CT Post on August 4, 2007 (copy included) 
·  Project Limulus featured in Sound Update, spring 2005 (copy included) 
·  Project Limulus featured in Wildlife Trust Premier Magazine (2005) and honored by 

‘Heroes of the Sea Award’ for research and educational outreach. (attached)  
·   Horseshoe Crab Research on NPR (~100,000 listeners) 

http://www.wfcr.org/field_notes/animals/070702_FN-horseshoe_crabs.mp3 

 
i) Attach any publications, brochures, videos, outreach tools, press releases and 
other appropriate “products” that resulted from this project. 
 
(See CD content) 
 
b) NFWF Adaptive Management 
i) Offer any suggestions for NFWF to help guide improvement of our project 
administration. 
 
You require too much paperwork.  Streamlining your required reporting online rather 
than on paper would help, particularly the budget phase reporting. 
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