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INTRODUCTION

Freshly collected and laboratory-born young of Talitrus saltator
(Crustacea, Amphipoda) from the populations of the “Tenuta di San
Rossore” (Pisa) and the “Parco Regionale della Maremma - Uccellina”
(Grosseto), were tested individually to estimate the importance of local
factors in the orientation on the beach and possible innate differences
among the populations. The inheritance of sun orientation in was
already known in this species (Pardi and Scapini, 1983), but
orientation to local factors was not yet studied in inexperienced
individuals (born in laboratory and tested on the beach).

MATERIALS & METHODS

Figure 1 - Talitrus saltator

Figure 2 - Beach of the Tenuta di San Rossore (Pisa)

Figure 4 - Experimental arena on the beach

The FIRST SERIES of experiments was conducted in both localities; we tested the field orientation of laboratory-born juveniles derived from the local
population and maintained in controlled conditions till the experiment, and of juveniles captured in loco.

In the SECOND SERIES of experiments, we tested laboratory-born juveniles from both populations on their beach and on the different beach: on both the
beaches of San Rossore and Maremma, we tested two groups of laboratory-born juveniles one after the other, one composed of individuals from San Rossore,

and the from Maremma.

We released the sandhoppers on the beach and allowed the animals to use both local and astronomical references for orientation. We alternated individuals of

the two samples.

We analysed the data with models of multiple regression adapted to angular data, that included the different factors that could affect on orientation (Marchetti

and Scapini, 2003).

RESULTS

FIRST SERIES

Releases on San Rossore beach Releases on Maremma beach

juveniles captured in loco juveniles captured in loco
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The two groups of laboratory-born and freshly collected (born on the
beach) juveniles from Maremma showed a unimodal orientation toward the
sea, while the two groups from San Rossore showed a different orientation
between them. In the latter population, the freshly collected juveniles
showed a unimodal orientation toward the sea, while the laboratory-born
juveniles showed a bimodal orientation to two opposite directions: the sea
and the dune.

The multiple regression model best adapted to data included as significant
factors: population (expert / inexperienced) and air temperature (26° -
40°C).

DISCUSSION & CONCLUSIONS

SECOND SERIES

Releases on the alien beach - Maremma

laboratory born juveniles from San Rossore

Releases on the beach of origin - San Rossore

laboratory - born juveniles from San Rossore
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The data of the second series confirmed the orientation of laboratory-born
juveniles on their beach (highlighted in the first series, on the left). In the
cross releases performed on the alien beach, the laboratory-born juveniles
from Maremma were able to orient to the sea also at San Rossore, while the
laboratory-born juveniles from San Rossore tested on the Maremma beach
prevalently assumed a scototactic direction to the falaise.

The model of multiple regression best adapted to data included as factors:
population (Maremma / San Rossore), place (Maremma / San Rossore), sky
cloudness (0/8 - 4/8).

The results showed a difference in the orientation behaviour of two populations. This difference seems to be innate and genetic because it was shown

by laboratory-born juveniles.

The sun orientation capability of juvenile sandhoppers from the Maremma population was evident, while the San Rossore population seemed to
privilege a scototactic response rather than sun orientation. The prevalence of scototaxis in the San Rossore population is presumably innate because

it was shown by inexperienced juveniles.

To conclude, these experiments confirmed innate differences in the sun orientation of Talitrus saltator from different populations and, for
the first time, highlighted differences in the response to local stimuli besides differences in sun orientation.
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Figure 3 - Beach of the Parco della Maremma - Uccellina (Grosseto)




