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The topographic distribution of neurons (ganglion cells and displaced amacrine cells) within the retinal ganglion cell layer has been extensively investigated in several species of teleosts (Collin, 1999) and to a lesser extent in elasmobranchs (Bozzano and Collin, 2000). The analysis of the topographic distribution of retinal neurons permits the identification of high visual acuity zones with elevated neuronal density. A variety of topographies have been observed in several species of teleosts both from shallow water and deep sea. These topographies are thought to be associated to the ecological niche or the foraging strategy a given species employs. However, a detailed phylogenetic basis is fundamental to understand how the retinal topographic specialisation could be involved with a specific ecological task or even represent an ancestral heritage. We aim to analyse the topography of neurons in the ganglion cell layer of the spotted headstander Chilodus punctatus Müller & Troschel, 1844, a freshwater fish species which inhabits the Amazon and western Orinoco basins. This fish adopts a very singular posture. The snout is pointed to the bottom of the river as the body rotates its longitudinal axis in an oblique fashion. Chilodus feeds basically on zoobenthos and detritus obtained from the bottom (Mills and Vevers, 1989).

The fish were commercially acquired and transported to the laboratory. They were decapted and the heads transferred to a Petri dish containing phosphate buffer saline (PBS) pH 7.2. The eyes were enucleated and opened at the equator under saline bath. Then, the posterior eyecups were fixed in 4% paraformaldehyde in phosphate buffer pH 7.2 for one hour. After the fixation period, the eyes were placed in PBS. The retinas were dissected by removing the sclera and severing the falciform process. The pigment epithelium was bleached in a solution of 10% hydrogen peroxide in PBS for 24 or 48 hours. After this, the retina was rinsed and radial cuts were made to flatten it with the retinal ganglion cell layer uppermost onto a gelatinised slide. The retina was then exposed to formaldehyde vapours at 600C for two hours. Then, the retina was rehydrated, satined for Nissl substance with an aqueous solution of 0,1% cresyl violet for approximately 10 minutes, dehydrated, cleared and finally mounted. The retinas were topographically analysed by constructing a matrix on which the density values were plotted. The retina was sampled at 0.5 mm intervals with a sampling window of 0.0064 mm2. Maps were constructed by using the program Arcview GIS 3.3. 

The isodensity contours revealed the presence of a non-prominent horizontal visual streak with a mean peak of 21.823 ( 1.097 cells/mm2 (N=3) (Figure 1). In the horizontal visual streak, we observed a predominance of neurons with small perikarya (Figure 2A). At dorsal periphery, density values fall to approximately 7 x 103 cells/mm2; in this region there are many neurons with large perikaria (Figure 2B). At nasal and temporal peripheries, the values of isodensity contours are slightly higher. 
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Figure 1. Topographic map of neuronal density within the ganglion cell layer of the spotted headstander C.punctatus. Note the presence of a moderate horizontal visual streak. The dark strip represents the position of the falciform process. Densities are x 103 cells/mm2 ;  N= nasal; V= ventral. 

[image: image2.jpg]



Figure 2 (A). Photomicrograph of neurons in the elevated density zone. Note the small bodied neurons and the elevated packing. (B) Photomicrograph of large perikarya neurons at the dorsal periphery. Scale bar = 30 μm. 

According to Hughes (1977), animals that inhabit open areas are supposed to possess a retinal specialisation known as visual streak. The visual streak is a strip of elevated neuronal density along the horizontal meridian. On functional grounds, this retinal specialisation is devoted to provide high visual acuity along the horizon. Hughes (1977) emphasised that the presence of a visual streak would be clearly advantageous for animals that live in open areas without the obstruction of vegetation in the visual fields. The presence of a visual streak, more or less conspicuous, has been observed for an amount of fish species that inhabit open areas (Collin, 1999). The presence of a horizontal visual streak in the retina of C. punctatus is in agreement with the habitat this species live in. On the other hand, one would also expect the presence of a temporal area, which would be of great functional value to discriminate objects in the binocular visual field, but this was not the case as this species does not swim in a horizontal aspect. Actually as this fish swims in an oblique fashion, a temporal area would project to the inferior visual field and aid the animal to better discriminate food items located on the bottom. A more complete description of retinal organisation of other species with different swim postures of the family Chilodontidae is of great importance to assess if species phylogenetically close with different foraging strategies share the same type of retinal specialisation. 
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