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Growth of Olive Ridley Turtles in Captivity with Two Different Diets
Natalia Corrales-Gómez, Guillermo Oro marcos, and Ángel Herrera Ulloa

IN yOUR pRACTICE: Increasingly, rehabili-
tators are being called upon to provide 
expertise for species recovery efforts, 
particularly in the area of captive hus-
bandry. This paper compares the growth 
rates of sea turtle hatchlings raised on 
two different diets—one commercially 
available and one developed by a marine 
park in Costa Rica.

ABSTRACT: Some wildlife rehabilitation 
centers have been created specifically 
to help sick or injured sea turtles and to 
reintroduce them back into the wild. The 
diet given to the animal is an important 
issue in captive management. Our objec-
tive was to compare the growth rates 
of two groups of posthatchling Olive 
Ridley (Lepidochelys olivacea) sea turtles 
that were treated with two different 
diets; the turtles were from a nest in 
Puntarenas on the Central Pacific coast 
of Costa Rica. The group treated with 
a diet formulated by the rescue center 
presented higher growth rates than the 
group treated with an alternative diet. 
However, there was not a significant 
difference in the specific growth rate nor 
in the feed conversion rate. The study 
done at our center, “Parque Marino del 
Pacifico,” showed that the center’s diet, 
a controlled variety of seafood and a 
mixture of vegetables, constituted a 
good food supplement for these turtles, 
as revealed by the growth-rate results.
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Introduction

Olive Ridleys (Lepidochelys olivacea) are globally distributed and are considered the most 
abundant of sea turtles (Zwinenberg 1976). Their preferred nesting areas occur along 
continental margins (National Marine Fisheries Service and U.S. Fish and Wildlife 
Service 1998). However, their populations have been declining during recent years 
(Spotila 2004) and they are considered a vulnerable species (International Union for 
Conservation of Nature [IUCN] 2008), largely due to overexploitation (Whitaker and 
Krum 1999). Sev-
eral management 
techniques, which 
are part of recov-
ery plans, have 
been employed to 
enhance recruit-
ment into dimin-
ished populations. 
These techniques 
include tak ing 
newly hatched 
turtles into cap-
tivity and main-
taining them for 
the period of time 
during which they are at a size where natural mortality factors that affect hatchlings can 
be minimized (Witham and Futch 1977; Caillouet et al. 1997; Bell et al. 2005). These 
management techniques allow the obtainment of important results, such as growth 
curves, for the conservation of wildlife populations (Witham and Futch 1977; Frazer 
and Ladner 1986; Boulon and Frazer 1990).

Some rehabilitation centers have been created specifically to help sick or injured sea 
turtles and to reintroduce them back into the wild. The health programs required to treat 
captive sea turtles could be minimized through the development of proper husbandry 
practices and a sound preventive medicine program. Beyond this, the diet given to the 
animal is an important issue in captive management. An appropriate environment, and 
a program of medical care, is also essential to maintaining good health among captive 
sea turtles (Whitaker and Krum 1999). 

methods and materials 

 The objective of our study was to compare the growth rates of two groups of posthatch-
ling Olive Ridley sea turtles treated with two different diets; the turtles were from a 
nest in Puntarenas city (Central Pacific coast) in Costa Rica and were relocated to the 
Parque Marino del Pacifico rehabilitation center. Once they hatched, 12 individuals 
were kept in captivity and the others were released. The experiment started 1.5 mo after 
hatching. The individuals were kept in two separate, recirculating system tanks that 
were cleaned daily. The tanks were placed outdoors in order to receive direct sunlight. 
Group A (n = 6) was fed using a diet developed by the Parque Marino del Pacifico and 
group B (n = 6) was fed with a diet used in the Mote Marine Laboratory in Florida 
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FIGURE 1. Weight of group A (diet from parque marino del 
pacifico) and group B (alternative diet) during the study 
period.

FIGURE 2. Regression analysis between weight and standard 
carapace length (SCL) in groups A and B.

FIGURE 3. Regression analysis between weight and standard 
carapace width (SCW) in groups A and B.

(Table 1) which included commercial Tortoise pellet, Reptomin® 
from Tetra®, (Spectrum Brands Corporate, United Pet Group 
Inc., Cincinnati, Ohio, USA), high-protein level (29%) mostly 
fish meal. Both groups were fed ad libitum, four times a day, 
starting with an amount that was at least equivalent to 20% of 
body weight.  

The study was done over a period of 48 days. Once each 
week, the turtles were weighed and the dimensions of standard 
carapace length (SCL) and standard carapace width (SCW) 
were measured with a caliper to the nearest 0.1 cm. An average 
of specific growth rate (SGR) for each group was calculated 
using the following equation: 

SGR = [(Ln xt – Ln x0)/t]*100

where t = time elapsed among measurements, xt = measurement 
at the end of the interval, and x0 = measurement at the begin-
ning of the interval.

Feed conversion rate (FCR), defined as the ratio of the gain 
in the “wet body weight” of the animal to the amount of feed 
fed, was also calculated in order to represent the mass of food 
eaten, divided by the mass gain, over the specific period of study. 
A regression analysis was used to determine the relationship 
between SCL and weight, as well as the relationship between 
SCW and weight.

A Mann–Whitney U-test (U) was used to compare the 
growth rate within the groups and to determine if there were 
differences in morphologic measures between the groups. To 
evaluate if there was a difference between the SGR and FCR 
of two groups, we applied a Chi-square (χ2) test. 

Two turtles from group A died during the first 2 wk, drop-
ping the group from six to four. There were no indications that 
mortality was caused by diet problems. The data for the two 
hatchlings that expired were not used in the analysis.

Results

 Group A exhibited a higher growth rate than did group B 
(Fig. 1), showing a significant difference (U = 553.0; P = 0.035) 
between weights of groups A and B. This was also reflected in 
morphologic measures. Group A was higher in SCL (U = 508.5; 
P = 0.01) and in SCW (U = 524.0; P = 0.01) than was group 
B. However, no significant difference in SGR and FCR were 
detected between the two groups. Group A showed an SGR of 
3.2%, while group B showed an SGR of 2.2% (χ2 = 0.16, df = 
1; P > 0.05); group A showed an FCR of 1.55, while group B 
showed 1.35. (χ2 = 0.01; df = 1; P > 0.05).

In group A, the lineal regression showed that the variation 
in weight explained 94.6% of the variation in SCL (Fig. 2). 
The regression also showed that weight explained 97.8% of 
the variation in SCW (Fig. 3). In group B, the same analysis 
showed that the variation in weight explained 97.0% of the 
variation in SCL (Fig. 2) and explained 97.2% of the variation 
in SCW (Fig. 3). 
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Discussion

 Whitaker and Krum (1999) discussed that captive sea turtles 
require a balanced diet combining proteins, fats, moisture, car-
bohydrates, vitamins, and minerals. Analysis results from the diet 
formulated at Parque Marino del Pacifico showed that our center’s 
diet, comprising a controlled variety of seafood and a mixture of 
vegetables, constituted a good food supplement for these turtles, 
as the growth-rate results revealed.

The water temperature is another aspect that can affect the 
growth rates of sea turtles (Mafucci et al. 2006). Growth rates 
in ectothermic species depend on the interactions of temperature 
and food availability. High temperatures during digestion increase 
the action of digestive enzymes, appetite, gastric contraction fre-
quency, and amplitude (Jackson and Cooper 1981). The effects 
of these interactions in different conditions may directly affect an 
ectotherm’s performance, survival, and reproduction. In this study, 
the sea turtles were housed in two separate tanks, with a closed 
circulating system and with stabilized environmental conditions. 
Therefore, water temperature was not a factor, and the differences 
in growth rates were directly related to the supplied diet.

The increase in the average SCL of both groups is higher 
than that reported by Rosales and Ramboux (1982) for the same 
species. The same finding also occurred with the data presented 
for juvenile green sea turtles (Chelonia mydas) (Bell et al. 2005) 
and for hawksbill turtles (Eretmochelys imbricata) (Gutierrez and 
Cabrera 1996). The increase in the average SCL of both groups 
in our study may be because of the smaller number of sea turtles 
used in our project. Fewer animals resulted in low densities within 
the controlled environment, thereby limiting aggressive behaviors 
such as those reported by Rosales and Ramboux (1982). Another 
important aspect was the feeding rate in our study: on average, 
the amount of food given was about 22% of the body rate, much 
higher than the 5% reported in other studies (Rosales and Ram-
boux 1982; Gutierrez and Cabrera 1996).

Conclusions

 As a rehabilitation center, the main objective of Parque Marino 
del Pacifico is to rehabilitate injured or sick turtles, in the shortest 
time possible, and then place them back into the wild. Therefore, 
a good diet is a necessary factor in all rehabilitation programs 
intended to improve the health of sea turtles, a factor that supports 
the soonest-possible release.
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TABLE 1. Diets given to posthatchling sea turtles.  
Group A = received diet from Parque Marino del Pacifico;  
Group B = received alternative diet.

CONTENT GROUp A % GROUp B %

Fish 10.60  22.35

Squid 5.30 0

Shrimp 5.30 0

Spinach 2.80 2.61

Carrot 2.70 0

Water 53.00 52.14

Gelatin 8.50 8.38

Fish food 10.00 0

Reptomin® 0 11.17

Pecutrin® 1.80 3.35

Total 100.00 100.00
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