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Age-size Relationships of Desert Tortoises
(Gopherus agassizi) in Southern Nevada

FrREDERICK B. TURNER, PHILIP A. MEDICA AND R. BRUCE BURY

We assigned ages of 1-4 yr to 15 desert tortoises originally marked in Rock
Valley, Nevada, between 1963 and 1965, at which time their plastron lengths
ranged from 47-74 mm. Continued measurements of these tortoises enabled us
to estimate mean body sizes of tortoises from 1-26 yr of age. Growth of males
and females over this period did not differ significantly. Tortoises grew to plas-
tron lengths of 100 mm in 6-7 yr, to 130 mm in 10-11 yr, to around 150 mm in
13-14 yr and were 215 mm long at estimated ages of 24 yr. Four females 23-24
yr old were X-rayed in 1985; three had clutches of 4-5 eggs. If Rock Valley
female tortoises are sexually mature at the same body size as those in eastern
San Bernardino County, California, sexual maturity is attained at an age of 17—

20 yr.

THE development of life-tables for turtles

requires estimates of age-specific fertility
and mortality, as well as information as to age
of females at sexual maturity (Wilbur, 1975;
Tinkle et al., 1981). It is also important to un-
derstand variations in these parameters, and how
such differences are influenced by changing en-
vironmental conditions.

Growth of desert tortoises (Gopherus agassizi)
has been estimated from measurements of cap-
tives maintained over a period of 20+ yr (Mil-
ler, 1955; Patterson and Brattstrom, 1972). The
relevance of such data to natural populations is
questionable because captivity can strongly af-
fect health and growth. For example, Jackson
et al. (1976, 1978) reported striking examples
of accelerated growth of desert tortoises ap-
parently stimulated by special diets. Conversely,
L. Miller (unpubl. notes) observed that two
young tortoises hardly grew over periods of 12—
18 mo. Legler (1960) stated that “Young box
turtles reared in the laboratory grew more slow-

ly than wurtles of comparable ages under natural
conditions . ... "

Early growth (ca. 1-10 yr) of desert tortoises
occupying three 9 ha enclosures in southern
Nevada differed between years. These differ-
ences were shown to be related to year-to-year
variations in rainfall which, in turn, affected
growth of ephemeral plants consumed by tor-
toises (Medica etal., 1975; Auffenbergand Iver-
son, 1979). Average annual growth between
1963 and 1973 was about 9 mm, ranging from
2 mm (1972) to around 12 mm (1969). None
of the tortoises measured was sexually mature.
Based on a general estimate by Woodbury and
Hardy (1948) and observations of captive tor-
toises (Miller, 1955), the age of female desert
tortoises at sexual maturity has been assumed
to be 15-20 yr. However, this idea has never
been tested among wild tortoises. Radiography
of female tortoises at Goffs, in eastern San Ber-
nardino County, California, showed that some
females begin to lay eggs at carapace lengths of
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TasrLe 1. PrasTtroN LENGTHS (mm) AND EsTIMATED AGES (IN YEARS) OF 15 DeserT TorTOIsEs IN Rock
VaLLey, Nevapa (1963-87). Sexes are indicated when known,
Tortoises
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 Mean plastron
Age m f m m f f f m m m f length (mm) + SE
1 49 47 48.0 + 1.00
2 51 53 54 55 53.3 + 0.85
3 61 56 656 61 66 66 66 68 63.6 + 1.40
4 83 68 71 71 80 %2 71 71 72 74 733+ 146
5 77 83 79 83 87 74 88 B0.5 + 1.93
6 109 86 97 101 97 98.0 + 3.72
7 108 112 108 112 95 104 113 113 96 106.8 = 2.35
8 119 115 112 122 116 111 106 126 116 115 119 116.1 + 1.64
9 123 118 120 130 128 119 107 132 122 120 127 126 126 1229 + 1.80
10 134 120 125 129 132 133 122 114 138 130 121 108 128 133 131 126.5 + 2.11
11 132 140 141 124 144 136 126 115 133 139 134 133.1 £ 2.59
12 146 147 131 147 138 130 138 145 139 140.1 + 2.20
13 149 137 145 154 136 157 149 142 1461 + 2.68
14 152 139 148 160 166 145 150 142 151.9 + 3.20
15 139 158 165 169 147 151 162 160 158.9 + 2.91
16 169 139 165 194 167 174 154 159 157 157 164 166.0 + 3.68
17 176 139 174 170 176 160 162 169.7 + 2.89
18 / 167 207 183 1857 + 11.6
19 188 145 179 185 184.0 + 2.65
20 145 190 194 193 177 188.5 + 3.93
2] 148 205 200 204 203.0 + 1.53
22 209 151 213 213 188 205.8 + 5.99
23 154 234 220 210 203 206 214.6 + 5.34
24 216 232 222 213 205 214 22] 215 217.3 + 2.60
25 240 215 217 237 216 225.0 + 5.54
26 227 216 221.5 + 5.50

generally we also made regression analyses of
data pertaining to the four tortoises of unknown
sex in Table 1 (using only the first four mea-
surements for tortoise #2). The mean of the 15
slope coefficients (7.25, SE = 0.24) and the mean
of the 15 intercepts (50.1, SE = 2.1) were then
the basis of a graphic representation of general
growth among these tortoises (Fig. 1). The fig-
ure also shows the observed mean sizes of tor-
toises (1 SE) at various estimated ages (as in
Table 1).

Patterson and Brattstrom (1972) reported
percent increases in body sizes of captive tor-
toises over 5 yr intervals: 71.4% (1-5 yr), 56.7%
(5-10 yr), and 33.9% (10-15 yr). Table 1 shows
increases of 67.7%, 57.1%, and 25.6% for des-
ert tortoises in Rock Valley over the same age
intervals. Patterson and Brattstrom also ob-
served that tortoises showed a rapid growth in-
crease between 15 and 20 yr (41.2%), but this
datum was based on growth of a single tortoise.
Tortoises in Rock Valley increased an average

of only 18.6% between 15 and 20 yr (Table 1).
We do not believe that data pertaining to desert
tortoises support the idea that growth rate in-
creases after 15 yr of age.

Landers et al. (1982) described an apparent
“surge” in growth of gopher tortoises (G. poly-
phemus) in Georgia at carapace lengths of 100-
120 mm. Table 1 shows a period of relatively
rapid growth of Rock Valley tortoises between
the ages of 5 and 8 yr (from around 80-116
mm in PL). Annual growth during this interval
averaged around 12 mm. The interpretation of
this period of growth is not obvious. In variable
environments one must consider the age of the
subjects and conditions during the period of
increased growth. Thirteen of the 15 tortoises
in Table 1 were hatched in 1961 (4), 1962 (5),
or 1963 (4), and these individuals were 5-8 yr
old between 1966 and 1971. Estimates of net
production by Rock Valley annual plants in 1966
and 1968 (Wallace and Romney, 1972:245) were
two of the three highest values measured be-
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fromaround 150 to >325 mm in PL. From long-
term studies of this species in South Carolina,
Gibbons et al. (1981) were able to show that,
although size at sexual maturity varied between
locales, all females matured at about the same
age. These authors suggested that the differ-
ences were associated with varying environ-
mental conditions (e.g., water temperature and
resource availability).

Because of differences in yearly net primary
production and growing seasons in different
parts of the range of the tortoise, tortoise growth
may be faster in some areas than others. Rock
Valley is the least productive of the four major
desert sites studied during the U.S. Interna-
tional Biological Program (Norton, 1974; Webb
et al.,, 1983). More importantly, Rock Valley
ranks at the low end of the scale of productivity
in Mojave Desert communities. The age-size re-
lationships adduced in Table 1 need to be con-
sidered in this light. We estimated the age of
Rock Valley tortoises at sexual maturity (Table
2) assuming relationships between age, size, and
maturity to be the same in Rock Valley, Nevada,
asat Goffs, California. The foregoing discussion
shows that this may not be true.

We believe that the tortoise growth data from
Rock Valley begin to unravel an important as-
pect of the population dynamics of this species.
No other site has been studied over a period of
20 yr. Two avenues for further work are clearly
indicated. The program of radiography of fe-
male tortoises described by Turner et al. (1986)
needs to be extended to other regions. This
technique can be used to establish the minimum
body size of females at sexual maturity. At the
same time, we need to begin analyses of growth
rates among individuals of other populations so
as to establish age-size relationships similar to
those presented here.
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