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Predation of turtles in Brazil

alterations in food habits.
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In western France one of the earliest breeding 
anurans is the agile frog (Rana dalmatina), which 
arrives at ponds during the first weeks of February 
depositing spawn soon after. The spawn may be 
laid on the bottom of ponds or attached to the 
stems of water plants or fallen twigs although most 
clumps gradually float to the surface and remain 
there until the tadpoles emerge (Fig 1a). This takes 
advantage of the warmer surface temperatures for 
increased speed of embryo development (Anacona 
& Capietti, 1996) but during February freezing 
conditions are not uncommon and spawn may 
be at least partially enclosed in ice. A mild local 
climate (46o27`N) inevitably results in the ice 
melting the following day and hence the impact is 
usually minimal. The present note was prompted 
by the occurrence of abnormally low temperatures 
beginning February 2nd 2012 that lasted for around 
10 days when daily air temperatures of around 
–9°C were experienced. This resulted in spawn 
clumps already present on the surface of ditches 
being encased in ice (Fig 1b). 
      To examine if the prolonged freezing impacted 
on embryo survivorship, two of three spawn 
clumps that were deposited previous to the cold 
spell were cut out of the ice on 9th February. 
These had been deposited in a ditch at a distance 
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of around 100 metres from woodland. The third 
clump was laid in a large pond and had not yet 
moved to the water surface. The two clumps 
were placed in aquaria with water temperatures 
of around 10-12°C where after 5 days the first 
tadpoles emerged and began to swim freely. To 
estimate any mortalities that might have occurred 
due to freezing, approximate volumes of the spawn 
clumps were first calculated using a measuring 
beaker and gave spawn volumes of 308 & 360ml. 
Egg number per spawn clump was then estimated 
using N = 2.35V+127.45, where N is egg number 
and V spawn volume (Ponsero & Joly, 1998) 
giving 851 and 973 eggs respectively. Mortalities 
were then determined by calculating the number 
of surviving embryos that emerged successfully 
as a percentage of the total egg estimate for each 
spawn clump (n = 29 & 26). This gave 3.4% and 
2.7% respectively. The embryos that survived 
appeared have been positioned at the centre/bottom 
regions of the spawn clumps and hence may have 
received a degree of insulation from the ice. Their 
development proceeded normally with no unusual 
defects except in two individuals from the same 
clump that began swimming abnormally in circles. 
A further sample of 16 spawn clumps deposited 
in the large pond nearby after the cold spell was 
examined for empty egg sacks and indicated 
around 95% hatching success. 
      Arriving early to deposit eggs is assumed to gain 
an advantage for the offspring by increasing the 
time available for growth (Lyapkov et al., 2000), 
which enhances survivorship potential during the 
first winter (Ryser, 1996). If most R. dalmatina 
females only reproduce once during their lifetime 
(Guarino et al., 1995) they are risking potential 
loss of reproduction if the embryos freeze. Fixing 
egg clumps to plant stems or fallen twigs has been 
cited as a method of preventing the spawn floating 
to the surface (Ficetola et al., 2006). However, 
most clumps in the study locality broke from 
the fixing plant and slowly moved to the surface 
(Fig 1c). This suggests the potential benefit of 
shortening development time when spawn floats 
on the water surface is adaptive and outweighs the 
risks from doing so. 

Figure 1. Typical location of R. dalmatina spawn on 
pond surface during development (A). Spawn clump 
encased in ice is shown in (B) and a spawn clump in 
the process of moving to the pond surface after breaking 
from a broken tree twig on which it had been deposited 
in (C).
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