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ABSTRACT

In order to spread a larger public awareness of horseshoe
crabs and their role in the environment, Project Limulus came
to the fourth grade class at Greens Farms Academy to give a
presentation this past January. Later in the year Project Limu-
lus will have a field trip for the fourth graders at Southport
Beach to further expand the fourth graders’ knowledge of
horseshoe crabs and organisms in the inter-tidal zone. In an-
other portion of the project, post-embryonic horseshoe crabs
were raised in two tanks and fed different protein level foods.
These horseshoe crabs were then measured weekly to deter-
mine the difference if any in growth rates depending upon pro-
tein content in the diet. The results of the with the
diet of the post-embryonic horseshoe crabs were inconclusive.
There was also tagging data obtained from Project Limulus that was analyzed to acquire a greater sense
ofthe travel patters of horseshoe crabs i the Long Island Sound. The resuls of the tagging data showed
some movement within each of the crabs' travel pattern, but not extensive movement.

INTRODUCTION

Horseshoe crabs are one of the oldest living fossils today. Horseshoe crabs are very important in our
world today due to the medicinal purposes of their blood. Horseshoe crabs also play a large role in the
ecosystem, and with the decline in their population there have been declines in other populations connect-
ed to the horseshoe crab. It is for these reasons that it is very important to protect this species. Through
educating kids, researching on growth rate, and mapping tagging data a great overall knowledge of horse-
shoe crabs was achieved through this project. It is important to educate others about horseshoe crabs in
order to spread awareness, support, and protec-
tion for horseshoe crabs. BThe fourth graders from
Greens Farms Academy had an assembly where
Mr. Rudman and his colleagues came in to speak
about Project Limulus and horseshoe crabs in gen-
eral. This assembly was followed up by a class-
room activity a few weeks later that furthered the
children’s knowledge about horseshoe crabs and
the vital role they play in our ecosystem. This por-
tion of the project will be concluded by a field trip to
the beach, this spring. BOne of the goals, of the ed-
ucational section, was to teach the children in the
Lower School of Greens Farms Academy, specifi-
cally grade 4, about the importance of the horse-
shoe crab's anatomy, their ecosystem, how to tag
and the Limulus project in general. Another goal
included spreading awareness about the decreas-
ing population numbers of horseshoe crabs and how this connects to human health. My goal for the exper-
imental research part of the project was to collect data on the growth rates of the post-embryonic horse-
shoe crabs, depending on the protein levels of the food consumed by the horseshoe crabs. This informa-
tion can be used to guide future crab conservation projects or within captivity. My
goal for mapping and analyzing the tagging data was to gain a greater knowledge of the movement pat-
terns and how this impacts the genetic diversity of a population.

HYPOTHESIS

It younger children, such as Greens Farm's
fourth grade, are educated, about horseshoe
crabs and horseshoe crab conservation, then a
positive influence will be made towards horse-
shoe crab conservation and overall awareness
of endangered species, such as the horseshoe
crab, as well as other wildlife in the Long Island
Sound. If the horseshoe crabs are separated into
two different tanks and half are fed food with high
protein and the other half are fed food with low
protein, then the horse- shoe crabs with the
higher protein food will have a higher growth rate
than the horseshoe crabs with the lower protein
food.

COMMUNITY OUTREACH & EDUCATION PORTION

On Thursday January 23rd, 2014 there was a presentation by Mr. Rudman and his colleagues at Project
Limulus from Sacred Heart University to the fourth grade class at Greens Farms Academy. Project Limu-
us is a study that examines the horseshoe crab population
and also works as an outreach program to educate younger
children about horseshoe crabs. The presentation included
education about horseshoe crab conservation efforts, me-
dicinal purposes of horseshoe crabs, as well as the impact
of the steadily declining population of horseshoe crabs on

the ecosystem and the organisms within this At
the end of the school year Mr. Rudman and his colleagues
will retum to lead a beach trip for the fourth graders at
Southport Beach. On this beach trip the kids will be able to
gain hands-on experience leaming, as well as tagging the
horseshoe crabs that they have been studying. In addition,
the students will also leam about various other organisms that live in the inter-tidal zone in Long Island
Sound. This portion of the project is aimed to have a lasting positive impact on the younger children and
hopefully impart awareness about endangered species as a whole.

on post-embryonic horseshoe crab growth rates:

Procedure
1. Two 15-gallon salt-water fish tanks were set up in the wet lab.
A. Tank Conditions

1. Water Temperature: 72°-78° Fahrenheit

Ii. Water Quality (pH): 8.1 -8.4

lii. Fine textured play sand covering the bottom of each tank (1-2 cm deep)

Iv. Salinity: 15- 20 ppt

V. Asponge filter present in both tanks.
2. The fine textured play sand was rinsed off before being placed in both tanks.
3..30 Horseshoe crabs were obtained in their second to third in star.
4. Acup of water from the set up tanks was poured into the container the horseshoe crabs were obtained
in. This process was repeated every
fifteen minutes for an hour and a half unti
the horseshoe crabs were assimilated into
their new environment.
5. Then using a plastic pipette with the end cut
off the horseshoe crabs were evenly distrib
uted between the two tanks.
The horseshoe crabs were then measured
monthly using a digital caliper.
7. The horseshoe crabs were then fed once a

week.
A. One tank was fed with Mysis shrimp

(10.5% protein)
B. The other tank was fed with Brine shrimp
~(6.8% protein)
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Tagging Data Analysis

In this section a large number of tagging data was sorted through and contributed to the data below. The
data represents the travel patterns of specific horseshoe crabs within the Long Island Sound. This data is
crucial in determining the variety in the genetic diversity of the species, depending on the amount of dis-
tance traveled by the tagged horseshoe crabs. The eight horseshoe crabs represented below display a
fairly small amount of travel, but travel nonetheless.
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RESULTS

The results from the post-embryonic horseshoe crab experiment were inconclusive. The results yielded
little change throughout the duration of the experiment and between the two tanks.

There were no reslts collected from the community outreach portion of the project with the fourth graders
at GFA. Although the goal was achieved to educate the fourth graders further, there is no tangible data
that can be collected from this. The result from the analysis of the tagging data was that the majority crabs
selected for the analysis only traveled very short distances.

CONCLUSION

The general public does not have a large
awareness of the importance of horseshoe crabs.
It is very important to spread awareness about
horseshoe crabs and their rapidly ing pop-
ulation. People and young students are very inter-
ested by this topic, but might never have the
chance to learn about horseshoe crabs. It is espe-
cially important to educate the younger genera-
tions about the horseshoe crabs and their ecologi-
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cal because they are the future gener-
ation.

The data for the horseshoe crab experiment was
inconclusive because there was insufficient data
collected from the experiment. Part of the reason
the results were inconclusive s due to the fact that
there was a small amount of crabs originally ob-
tained and a large die off with these few crabs, which was anticipated.
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