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GROWTH OF CAPTIVE HAWKSBILL TURTLES, ERETMOCHELYS
IMBRICATA, IN WESTERN SAMOA

W. N. Witzell

ABSTRACT—Growth rates of captive hawksbill turtles were computed by the Von Bertalanffy growth
equation. Carapace length plotted as a relationship against carapace width, plastron length, head
width, and eye width illustrated isometric growth for body and allometric growth for head relation-
ships. Better designed growth studies and uniform analysis of growth data are urged for population
comparisons by analysis of covariance techniques.

Age and growth studies of the hawksbill turtle have been limited to sporadic
measurements at known age over short time periods (Schmidt, 1916; Hornell,
1927; Deraniyagala, 1939; Caldwell, 1962; Harrisson, 1963; Kaufmann, 1967; 1972;
1975; Diamond, 1976). An incomplete attempt at morphometric analysis has been
reported by Hughes (1974) for South African hawksbill populations at unknown
age.

Although tagging is often the preferred method used for studying age and
growth of marine animals, information derived from captive specimens in con-
trolled experiments can offer some insight into the growth and maturation of
hawksbill turtles, though caution must be used when drawing definitive analogous
conclusions with wild turtle populations. This study of hawksbill growth in cap-
tivity was incidental to an ongoing conservation program (Witzell, 1972; 1974)
and not a primary research objective. Therefore, this growth study does not
closely resemble wild growth conditions and the sample size is somewhat inad-
equate.

MATERIALS AND METHODS

A group of 95 neonate hawksbill turtles, incubated in a transplanted nest, were placed in one of
several concrete rearing tanks, approximately 1.22 x 1.22 x 0.30 m, for growth studies. For the first
18 weeks six turtles were sclected at random every week and measured. When the turtles reached 32
weeks of age, six were selected and placed in one of two concrete tanks, approximately 3.66 x 3.66 X
0.46 m, for monthly measurements until 84 weeks old. Two turtles, which best exemplified the mean
growth rate of the siblings, were then selected for continued measurements until they reached 128
weeks of age.

The tanks were located in a metal-roofed shed with no walls. These tanks were drained daily, swept
clean and refilled with fresh sea water from a portable gasoline powered pump: once a week they
were scrubbed with a commercial antiseptic.

The turtles were fed varying amounts of food, averaging approximately 5% of their body weight,
at irregular intervals three to four times per week. To further simulate natural feeding conditions,
the turtles were never fed to satiation. The diet consisted of various species of fish, jelly fish, razor
clams, and sea urchins. A marine angiosperm, Syringodium isoetilfolium, was frequently added to
the tanks, though very little was seen consumed.

Maximum straight line measurements in centimeters of five body parameters were taken using
calipers. Although the individual measurements should be plotted in the following analysis, they were
irretrievably lost and the mean values of these measurements are plotted instead. Measurements of
two adult male hawksbills of unknown age were also plotted with the captive data.

RESULTS AND DIscuUss1ON

The mean carapace lengths of the turtles reared in captivity are plotted by
weekly increments (Figure 1). A Von Bertalanffy growth curve was fitted by
computer as described by Fabens (1965), omitting the first 52 weeks of data.
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Figure 1. Growth curve of captive hawksbills plotted in weekly increments.

A point near the asymptote should equal the minimum size of reproductively
mature turtles, assuming that hawksbills essentially stop growing after reaching
sexual maturity as occurs in other marine turtle species (Carr and Goodman,
1970; Hughes, 1974). The growth curve presented here indicates that these turtles
mature at about 50 cm and 3.5 years old. However, the minimum nesting size
reported for Samoan hawksbills is 60 cm (Witzell and Banner, 1980), which
indicates that the Samoan turtles either grow faster in their natural habitat or
mature at considerably older ages; neither of which intuitively appear correct.
This seemingly low value for minimum reproductive size derived from the Von
Bertalanffy curve could be caused by several factors, the lack of sufficient data
over a longer time span being the most critical. The last few points, which strongly
influence the asymptote of the growth curve, could reflect premature slowing of
the turtles growth rate due to some metabolic deficiency as a result of their being

Table 1. Size at maturity for various hawksbill turtle populations

Minimum Maximum Average

Nesting Nesting Nesting Sample
Size (cm) Size (cm) Size {(cm) Size
South Yemen
Hirth & Carr (1970) 63.5 72.4 69.4 15
Sudan
Hirth & Latf (1980) 53.3 73.7 66.0 4?2
Western Samoa
Witzell & Banner 60.0 73.5 68.6 7
Solomon Islands
McKeown (1977) 69.5 89.0 82.7 40
Costa Rica
Carr, Hirth & Ogren (1966) 74.9 91.4 83.1 62
Guyana

Prichard (1969) 80.0 88.9 83.8 23
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Table 2. Morphometric relationships between four body parameters and carapace length (CL), the
data also plotted as a percentage of carapace length

Relationship to Coeflicient of
Carapace Length Determination
Carapace Width Y = 1.473 + 0.724X 0.99
% CL Y = 81.191 - 0.092X 0.58
Plastron Length Y = 1.446 + 0.693X 0.99
% CL Y = 81.133 - 0.148X 0.92
Head Width Y = 0.775 + 0.135X 0.99
% CL Y = 40.418 - 6.565 log. X 0.86
Eye Width Y = 0.404 + 0.035X 0.97
% CL Y = 14.871 - 2.702 log X 0.90

held in captivity. Another factor could be the differences in growth rates which
vary between siblings and possibly sexes, thereby reaching maturity at different
sizes.

The literature reports the possible ecological reasons for the varying average
sizes at maturity between different nesting populations of green and loggerhead
turtles (Carr and Goodman, 1970; Hughes, 1974). Similar differences in the av-
erage and minimum nesting sizes also seem to exist between different nesting
populations of hawksbills (Table 1). However, more extensive studies are needed
at all known hawksbill rookeries before definitive comparative statements can be
made between the various nesting populations.

The relationship between carapace length and four other body measurements
at known age were plotted and yielded linear relationships (Table 2). Weight,
because of its extreme variability, is an unreliable parameter and not utilized in
this paper.
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