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Temperature is known to largely influence survival and the total duration of larval development 

in many brachyuran species (Anger, 2001). Animals in the intertidal zone are subject to 

environmental challenges posed by both aquatic and aerial climatic regimes, and thus intertidal 

crabs are model species for the effect of climate change (Helmuth et al., 2006). Previous 

investigations on a number of crab species highlight that temperature has an effect on the 

survival and development time of larvae (Marco-Herrero et al., 2016). However, the information 

on the influence of temperature on survival, growth and variability of the number of larval 

instars in Brachyura is limited.  The aim of this research was to analyse the effects of 

temperature, on the duration of embryonic development, and survival and duration of larval 

development of X. poressa. 

 

Tests were done through laboratory experiments under controlled conditions of salinity (35), 

photoperiod (12:12), and food (freshly mixed of Brachionus plicatilis and hatched Artemia 

nauplii), at three temperature treatments (17, 21 and 25°C). Six ovigerous females were 

collected in the intertidal rocky shore from Torregorda beach (Cadiz, Spain) and maintained at 

ambient temperature and light-dark regime until hatching. From each female, 24 active 

swimming larvae were reared in individual vials where water and food were changed every day, 

and moults and dead larvae were recorded daily. For brood development experiments, six 

females per temperature treatment (18 females total) were maintained under the same salinity 

and photoperiod conditions. Each crab was kept in an individual tank with oxygen and monitored 

every two days. 

 

Larval survival rates was higher at 25ºC than at 17ºC and 21ºC, and varied from 47,92 ± 27,98% 

at 17ºC, 52,08 ± 36,49% at 21ºC and 63,19 ± 35,59% at 25ºC. At 17 ºC, none of the megalopae 

moulted to the first juvenile crab. Meanwhile, at 21ºC and 25ºC, the average megalopal survival 

rates were 4,86 ± 8,09% and 32,64 ± 23,19%, respectively. Most of the larval mortality occurred 

during the moulting process to the second zoea and megalopa stages (the two bottlenecks in 

larval developments) and varied between larvae hatched from different females (see standard 

deviations in figures). Larval development was completed until zoea IV in the three 

temperatures and an additional stage (Zoea V) was observed at the lowest temperature 

treatment 17ºC from some females. From this extra stage, some larvae moulted to the megalopa 



stage although they did not survive to the first juvenile crab. The total duration of larval 

development was longer at 21°C and decreased at 25°C and varied (in days) from 19,67 ± 2,08 

(21ºC) and 15,02 ± 0,68 (25ºC). At the lowest temperature treatment (17ºC), zoeal development 

time was 36,62 ± 1,43 days (from zoea I to zoea IV) and 42,16 ±1,18 days including zoea V (Figure 

1). The duration of the intermolt periods at 25ºC was similar to the days reported for Rodríguez 

and Martin (1997), although these authors reared larvae at 26ºC. Mean brood incubation period 

was longer at 17ºC than at 21ºC and 25ºC and varied from 23,4  1,92 days at 17ºC, 12 days at 

21ºC and 8,66  1,15 days at 25ºC (Figure 2). At the three temperatures, some females lost their 

broods before the embryos were fully developed.  

 

The data indicate that temperature affects brood incubation, larval development time and 

survival in X. poressa. Our results point to important maternal influences on survival and 

development. The additional zoea stage V is probably related to the interactive effects of 

unfavourable culture temperature conditions and maternal influences through quantity or 

quality yolk. 

 

Figure 1. Mean survival and development time of larvae of Xantho poressa reared at three 

temperatures. Error bars: standard deviations among broods. 

 

Figure 2. Mean broods incubation period (days) for each temperature treatment for Xantho 

poressa parental females. 
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