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With an increased risk of becoming endangered, Northern Diamondback 

Terrapins (Malaclemys terrapin terrapin) currently has a less than 1% chance of 

making it to adulthood. These turtles live all along the Atlantic coast. In New Jersey, 

they can be found throughout estuaries, especially in the Delaware and Barnegat 

Bays. Due to the fact that terrapins are too fragile to make it to adulthood on their 

own, people have a responsibility to help protect them from being endangered. In this 

project, 30 turtles, in 10 groups of 3, were fed differentiated protein diets from the 

moment they hatched. One group was only turtle pellets, another group was fed turtle 

pellets with smelt (a small fish), and the last group was fed turtle pellets with brine 

(shrimp cubes). This differentiated diet experiment determines how each type of food 

that is fed to terrapins affects the physicality of terrapins. 2 adult Northern 

Diamondback Terrapins (1 male and 1 female) were then tested in order to determine 

if gender would cause a discrepancy in data because the hatchlings are too young to 

differentiate gender.

Results showed that, on average, the group of turtles that were fed only turtle 

pellets grew to be the largest based on their carapace size. Meanwhile, the turtles 

that eat smelt and pellets have the most total cholesterol and triglycerides. In 

addition, the hatchlings that have been eating brine and pellets have the highest 

high-density lipoprotein (HDL). Furthermore, the hatchlings that have only been 

eating pellets have the highest low-density lipoproteins (LDL). Blood was then taken 

from two adult terrapins (1 male and 1 female) raised on pellets and tested to 

determine if any differences between male and female terrapins would skew results.

The objective of this project is to test lipid levels in blood samples in Northern Diamondback Terrapins and assessing their growth

Study Site:

Thirty Northern Diamondback Terrapins (Malaclemys Terrapin Terrapin) were 

kept in a lab at Saint Joseph’s University in Philadelphia, Pennsylvania, under 

the supervision of Dr. McRobert. The hatchlings are split up into three groups of 

ten, and each of the three groups has been raised thus far eating differentiated 

protein diets

Procedure:

The growth of the hatchlings was measure by measuring the carapace of the 

hatchlings (mm). Meanwhile, 1 milliliter (mL) of blood was taken from 30 

hatchling turtles and 2 adult terrapins using sterol syringes in order to test 

multiple lipid levels. The lipid levels were measured, through the blood samples, 

using a PTS diagnostic lipid analyzer measured in milligrams per deciliter 

(mg/dL). Total cholesterol (red strips), high-density lipoprotein (HDL) (green 

strips), and triglycerides (purple strips) were all tested using test strips that will 

be able to be put into the lipid analyzer to determine the individual good and bad 

cholesterol levels. Low-density lipoprotein (LDL) was then calculated using the 

Fried Ewald formula

LDL=total cholesterol – HDL – (Triglycerides/5)

A Novel Approach to Assessing Growth and Blood Lipid Panels of  

Malaclemys Terrapins Raised on Differentiated Protein Diets
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Figure 7-8: On the right is an instrument, 

called calipers, used to measure 

terrapins no matter what size they 

become. 

On the left is a picture of one of the 

terrapin hatchlings being measured when 

being tested.

Currently, Northern Diamondback Terrapins (Malaclemys Terrapin Terrapin) 

have a less than 1% survival rate to adulthood. The Diamondback Terrapins live in 

coastal brackish and saltwater marshes. In the United States, they live along the 

coasts of the Atlantic Ocean and the Gulf of Mexico. In New Jersey, they are found 

throughout estuaries along the coast, but especially in the Delaware and Barnegat 

Bays. According to the state of New Jersey, terrapins are considered a species of 

special concern (Hackney).

The sex of the terrapins determines certain physical characteristics. Females 

have larger shells and heads with short, narrow tails and a rounder carapace and can 

end up being about 6-9 inches long. Meanwhile, males have smaller shells and 

heads with longer, thicker tails and a flatter carapace and can end up being 4-5.5 

inches long (Buhlmann).

Terrapins are opportunistic feeders. Adult terrapins in the wild eat fish, 

mollusks, crustaceans, and carrion with are dead and decaying animal matter. 

Meanwhile, baby terrapins, also called hatchlings, in the wild eat fiddler crabs, 

shrimp, and plants. When turtles are kept in captivity, they are mainly fed frozen 

shrimp, frozen brine, or turtle pellets (Buhlmann). In this project, 3 sets of 10 

hatchlings were fed different types of food. One of the groups were fed plain turtle 

food, another group was fed turtle food with smelt, and the last group was fed turtle 

food with brine food.

Based on the food that was fed to the hatchlings, their growth is being 

compared as well as the lipid levels, which are fat-like molecules that circulate in your 

bloodstream, like cholesterol. There’s good cholesterol known as high-density 

lipoprotein (HDL) and bad cholesterol known as low-density lipoprotein (LDL). HDL 

helps protect your heart. LDL builds upon the walls of your arteries, blocking healthy 

blood flow and raising your stroke and heart attack risk (Jacobsen 2019).
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Figure 9: The hatchling 

terrapins are labeled with 

different colors of waterproof 

nail polish (pink, yellow, or 

blue) in order to determine 

what food to give them each 

day. 

Figures 1-4: The tank that all 30 terrapins were kept at Saint Josephs University. 

Figure 5: A diagram of a Terrapin. The 

Carapace (the top) of the terrapin was 

measured to represent growth of the turtle.

Figure 6: A map of the east coast 

where Northern Diamondback 

Terrapins are found. The different 

colors represent the status of terrapins 

in each state.
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Lipid Panel of Two adult Terrapins: 
Franklin (male, 7-8years) and Tipper (female, 10-15years)

Franklin

Tipper

Figure 10: The errors bars show that there is a significant difference in the growth 

between the hatchlings that have been eating pellets and those that have been eating 

smelt and pellets in addition to those that have been eating brine and pellets.

Figure 12: The error bars show that there is a significant difference between the 

high-density lipoproteins in the terrapins that were fed pellets and those that were 

fed brine and pellets.

Figure 11: The error bars show that there is a significant difference in total cholesterol 

between the hatchlings that have been eating smelt and pellets and those that have 

been eating pellets in addition to those that have been eating brine and pellets.

Figure 13: The error bars show that there is a significant difference in triglycerides 

between the hatchlings that have been eating smelt and pellets and those that have 

been eating pellets in addition to those that have been eating brine and pellets.

Figure 14: The error bars show that there is a significant difference between the 

low-density lipoproteins in the terrapins that were fed pellets and those that were 

fed smelt and pellets.

Figure 18: Blood was also taken from 2 adult terrapins; Franklin, a 7-8 year old male, and 

Tipper, a 10-15 year old female. The total cholesterol, triglycerides, and LDL were higher in 

the female, while HDL was lower in the female.

From the results obtained, a strong correlation was seen between: Pellets 

vs. Smelt and Pellets, Pellets vs. Brine and Pellets, Smelt and Pellets vs. Brine and 

Pellets, and Growth vs. LDL, which indicates a relationship between the types of 

food the hatchlings were being fed. There was a strong inverse correlation 

between: Growth vs. HDL, Total Cholesterol vs. LDL, and Triglycerides vs. LDL, 

which means, as on value goes up over time, the other goes down over time. There 

was a perfect correlation (r2=1) between total cholesterol vs. triglycerides which 

means that as one goes up by a certain amount over time, the other also goes up 

by the same ratio over time. There was no correlation between: Growth vs. Total 

Cholesterol, Growth vs. Triglycerides, Total Cholesterol vs. HDL, Triglycerides vs. 

HDL, and LDL vs. HDL, which indicated that there is no “relationship” between 

those parameters. In addition, a correlation was found between Franklin and 

Tipper, the two adult terrapins that were tested, which indicated that the gender of 

the hatchlings would not skew the data too much, although, any discrepancy seen 

might be due to the fact that females have higher lipid levels because they carry 

eggs every year in order to reproduce.

If I were to continue this study, I would like to measure the growth and collect 

a lipid panel every month to analyze the changes in each group of hatchlings. In 

addition, I would like to analyze more of each terrapin’s blood composition, such as 

testing for metals. Ideally would increase my sample size to at least 50 terrapins, 

although 30 is good for a vertebrate species. I would also sample blood from more 

adult species and could potentially add another layer to this project in which I analyze 

the different diets that adult terrapins eat: shrimp, pellets, crayfish, crab, etc.

Figure 15-17: These show the PTS lipid analyzer goes step-by-step in the screen to 

make sure the tests are done correctly. The purple test is the triglycerides, the green 

test is the HDL, and the red test is the total cholesterol. 

Figures 19-22: This is the step-by-step process of me testing a sample. First, a vial a blood was taken, and using a sterol syringe, 

blood was extracted and put onto a test strip that was inserted into the PTS lipid analyzer, and then, the analyzer tested the sample 

creating the results seen on this poster.

Figure 23: 15 of the 30 blood samples taken from hatchlings. Only 15 samples 

fit in the wells, so 15 samples were taken out of the fridge at a time and tested.

Figure 24: Another photo of me testing 

blood samples.

Figure 25: The type of pellets that 

were fed to the hatchling terrapins 

as well as the 2 adult terrapins.

Figure 26: More pictures of me testing blood samples. On the left I am 

extracting blood from a vial into a sterol syringe, and on the right, I am putting 

the blood sample onto a test strip.
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