
Early experimental psychology. 

 

 

Vitalism (final causes, infallibile and unexplainable  instincts, the animal is driven by purposes 

that do not require further explanations; subjective aspects; deHaan, McDougall, EC Tolman, 

ES Russell; 1930-1950) 

 

 

 

Mechanicism (heritage of the mechanicistic philosophy; emphasis on the physical causes; 

rejection of the subjective aspects of behavior). 

 

 

 

 

                1900-1930 Loeb (tropisms), Pavlov (conditioned reflexes):  

                                                          behavior as chain of reflexes, 

                                                          rejection of instinct. 

 

 

 

 

 

                1910-1970. J.B. Watson, E.L. Thorndike, K.S. Lashley, B.F. Skinner. 

                                   Behaviorism (angloamerican): 

                                                          great emphasis on learning. 

                                                          only ‘objective’ (measurable) factors are considered: 

                                                          input-output, Skinner cages, organism as a ‘black box’,  

                                                                  

                                                          Little consideration for apparently more subjective 

                                                          aspects, such as attention, will, etc.  

                                                          

 

 

 



Behavioral studies in the field and ethology. 

 

 

Innate behavioral modules: Reaumur (‘700), Spalding (1873), Fabre (circa 1900) 

 

 

Darwin (1872): phylogenetic analysis of behavior. 

 

 

Jennings, Whitman, Heinroth (1895-1920). 

 

                            Innate behavioral modules that characterize certain systematic groups like 

                                                                                                                      morphology does. 

 

                            Ethograms (in the field and in captivity). 

 

 

W. Craig (1918). 

 

                            Appetitive behavior (variable) 

 

                            Consummatory action (more stereotyped). 

 

 

J. von Uexküll (1920-1940). 

 

                            Experimentation on the organism-environment relation; 

                            the animal perceives only part of the surrounding environment. 

 

 

K. Lorenz and N. Tinbergen (1940). 

  

                            Omology of ethograms; phylogenetic analysis.                              

                            Function and selective advantage of a behavior. 

                              

                            Initial interpretation: reflex chains (influence of experimental  

                                                                                                           psychology). 

                            Subsequent interpretation: endogenous modules and instincts (influence of 

                                                                                                      neurophysiology, von Holst). 

 

                            Imprinting: sensitive developmental stages for learning and stabilization 

                                                                                                                                of behavior.



Great development of neurophysiology between the beginning of the XX century and the 

Seventies. 

 

 

 

 

 

Behavioral physiology and neuroethology (since the seventies of the XX century). 

 

 

Sensory reception and elaboration, motivating mechanisms, orientation and navigation. 

 

Control of complex behavioral sequences, neuromuscular systems, etc. 

 

 

 

Studies can be at the cell level, but interpreted in the context of the organism’s activity. 

 

 

 

P. Weiss, R.W. Sperry, E. von Holst, T.H. Bullock, K.D. Roeder, D.H. Hubel, T. Wiesel, J.P. 

Ewert, Wehner ecc. 

 

 

Endogenous generators of rhythms and modules. 

Endogenous generators of motivation. 

 

 

Cellular mechanisms of memory and learning, simple nervous networks (e.g. Aplysia or leech): 

E. Kandel and many others. 



                 Supplementary bibliography on orientation and navigation. 

 

 

 

Hill et al. Animal Physiology (Chapter 18 and references therein). Sinauer, 5th edition 2022. 

 

 

Manning & Stamp-Dawkins, An introduction to animal behavior, 2012 (Italian ed. 

Boringhieri) 

 

 

Eibl-Eibesfeldt, Ethology (Italian: I fondamenti dell’etologia, Boringhieri 1987) 

 

 

Berthold, Le migrazioni degli uccelli. Boringhieri 2003. 

 

 

 

 

 

Johnsen & Lohmann, The physics and neurobiology of magnetoreception,  

                                                                            Nat Rev Neurosci 6: 703-712, 2005.  

 

 

Mouritsen et al. Cryptochromes and neuronal activity markers colocalize in the retina of 

migratory birds during magnetic orientation. PNAS 101: 14294-14299, 2004. 

 

 

 

 

      





Orientation. 

 

 

Ensemble of processes that organize behavior on the basis of environmental space features. 

 

 

Functions:   -    keeping preferred positions. 

- orientation towards close (e.g., prey) or far (navigation) targets.  

- stabilizing a body posture. 

 

 

 

Non oriented movements (kinesis): e.g., fast in unfavorable environments 

                                                                    slow in favorable environments 

 

 

Oriented movements (much more effective; -taxis or tropism) 

 

                        E.g. Dafnia.   In hypoxic water swims close to surface. 

                                                              CO2: triggering stimulus. 

                                                              Light: orienting stimulus. 

 

 

 

Nomenclature related to the stimulus nature: phototaxis, geotaxis, chemotaxis, galvanotaxis.. 

                                                                                       

Nomenclatura related to other factors:          phobotaxis, telotaxis…. 

 

 

 

 

Often multiple mechanisms. 

 

               E.g. butterfly (Eumenis).   Phobotaxis towards the sun (eyesight-dependent). 

                                                            The movement towards conspecific individuals does not  

                                                                                                   depnd on eysight. 

 

 

 

There is no rigid relation between stimulus and response. 

 

An animal’s reaction depends on its physiological state and motivation (von Holst). 

 

 

                     E.g. Fishes.   Position in water depends on the balance between light and 

                                           gravity (they have about equal influence). 

                                           

                                            (experimental manipulations: light direction and intensity, 

                                             action on statolites, e.g. with a centrifuge, etc.) 

 

                                            In hungry animals, light prevails.  





                                                     Navigation strategies. 

 

 

 

 

Possible mechanisms                                                   Type of information 

 

 

Orientation with a compass                    Sun (internal clock necessary; possibly polarized light 

                                                                        sometimes moon, at night); 

                                                                position of the stars; Earth’s magnetic field. 

                                                                 

                                                                Many animal groups. 

 

 

 

Following a trail or a learned route        Continuous environmental cues (e.g. smell) 

                                                                and landmarks. 

 

 

Piloting                                                   Discontinuous landmarks. 

 

 

Trajectory integration                            Integration of informations on direction and distance 

(dead reckoning)                                                          (compass needed) 

                                                               Estimation of distances necessary (e.g., optical flow, 

                                                                                                                       bees) 

 

                                                               Artropods, e.g., desert ants; also birds and mammals. 

                                                                

 

 

 

Often multiple mechanisms. 

 

 

E.g.  map + compass                             Compass + landmarks or gradients (T, smell, etc.)                                                                                                     

 

                                                               Salmon: sun + water stream + smell of native river. 

 

 

 

 

















MEMORY OF TIME IN BEES. 

 

 

Forel 1910. 

 

Observed circadian return to a site. 

Even in the absence of attracting food, smells, etc. 

 

 

Beling & Wahl 

 

Training to visit a feeding station at a given time. Bees can anticipate the food every day. 

Bees could only be trained to a period close to 24 h  (not for example 19 h or 48 h). 

 

Internal clock:         - it works even at constant T, light, humidity. 

                                  - the effect of periodic air ionization was eliminated 

                                  - Deep at -180 m, to avoid cosmic radiations. 

                                  - Sensation of hunger. 

 

 

Renner 

 

Bees trained and tested in different geographical locations. 

The endogenous and external signals reinforce each other. 




