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Cognitive maps, landmarks and landscapes: a study of Strabo's description of the East African coast (

Introduction 

A geographer aiming to describe the whole inhabited world (oikoumenê) from what he personally observed, as Strabo says, will face a difficulty which cannot be surmounted: only a limited number of countries can be visited in a lifetime. To complete his task, the geographer has no choice but to trust the reports of other travellers and geographers, the value of which he must of course carefully assess. At this stage Strabo moves on to some kind of psychological approach: all the material that he himselfor any geographerhas collected from his personal experience as a traveller and from hearsay is combined to form a sort of mental picture of the inhabited world: However, the greater part of our material both they and I receive by hearsay and then form our ideas of shape and size and also other characteristics, qualitative and quantitative, precisely as  The author would like to thank the editors and reviewers for their helpful comments and suggestions.

the mind forms its ideas from sense impressions (...). So, too, even in the case of large figures, while the senses perceive only the parts, the mind forms a concept of the whole from what the senses have perceived. And men who are eager to learn proceed in just that way: they trust as organs of sense those who have seen or wandered over any region, no matter what, some in this and some in that part of the earth, and they form in one diagram their mental image of the whole inhabited world. (Strabo, 2.5.11; translated by H. L. Jones) 1 The idea that the geographer's work consists of assembling disparate hearsay testimonies in order to compose a single "mental image" of the world (συντιθέασιν εἰς ἓν διάγραμμα τὴν τῆς ὅλης οἰκουμένης ὄψιν) may seem naive to us. Yet Strabo lays emphasis on the mental process which is necessarily involved in the geographical inquiry. The important intellectual tools that are today at our disposal, such as the concept of a "cognitive map", allows us to address this issue on a much more robust basis. This contribution is an attempt to revisit a section of Strabo's Geographikathe description of the East African coastal regions between Egypt and the Cape Gardafui 2from this novel perspective.

1) Preliminary definitions: cognitive map; landmark; landscape

Three conceptsappearing in the title of this paperwill be constantly used in the following lines: cognitive map, landmark, landscape. Thus a basic but clear definition of each one is required in order to build a sound reasoning, and prevent the reader from being confused. In other words this section is intended to provide the necessary theoretical frame required by this inquiry.

Obviously, it is the expression "cognitive map" or "mental map"both seemingly interchangeablewhich is especially problematic, for it has been given various definitions depending on the relevant area of knowledge (psychology, neuro-sciences, animal behaviour studies, geography etc.). In addition, a clear definition is all the more necessary because the concept of "cognitive map" has become popular and accordingly equivocal and vague. This 1 Τὸ μέντοι πλέον κἀκεῖνοι καὶ ἡμεῖς ἀκοῇ παραλαβόντες συντίθεμεν καὶ τὸ σχῆμα καὶ τὸ μέγεθος καὶ τὴν ἄλλην φύσιν ὁποία καὶ ὁπόση, τὸν αὐτὸν τρόπον ὅνπερ ἡ διάνοια ἐκ τῶν αἰσθητῶν συντίθησι τὰ νοητά· (...) καὶ αὐτῶν δὲ τῶν μεγάλων σχημάτων τὰ μέρη μὲν αἴσθησις ὁρᾷ, τὸ δ' ὅλον ἐκ τῶν ὁραθέντων ἡ διάνοια συντίθησιν. Οὕτω δὲ καὶ οἱ φιλομαθεῖς ἄνδρες ὥσπερ αἰσθητηρίοις πιστεύσαντες τοῖς ἰδοῦσι καὶ πλανηθεῖσιν οὓς ἔτυχε τόπους ἄλλοις κατ' ἄλλα μέρη τῆς γῆς, συντιθέασιν εἰς ἓν διάγραμμα τὴν τῆς ὅλης οἰκουμένης ὄψιν. Compare with Polybius, 4, 38: "... as we all wish to have information about such matters (i. e., the Pontus and Byzantium) if possible visiting personally (μάλιστα μὲν αὐτόπται) places so peculiar and interesting, but if this be out of our power, acquiring impressions and ideas of them as near the truth as possible (ἐννοίας γε καὶ τύπους ἔχειν ἐν αὑτοῖς ὡς ἔγγιστα τῆς ἀληθείας), I had better state the facts of the case ... "(translated by W. R. Paton). 2 The names Troglôdytikê (= the area extending from Egypt to the strait of Bab al-Mandab) and Kinnamômophoros (the northern Somali coast) will be used in the course of this work for the sake of simplification: an inquiry into Greek geographical designations and conceptions is not required in the present study.

term, as is well known, was coined by the psychologist E. C. Tolman in 1948. 3 Having carried out many experiments with rats, he assumed that these animalsas well as humansconstruct a map-like representation of space in their brains, which they used in everyday movements. Here is a summary of his seminal study by A. T. D. Bennett:

The term "cognitive map" [was defined] as a representation of the environment which indicated the routes, paths and environmental relationships that an animal uses in making decisions about where to move. As well as the ability to learn right from left, a feature of a cognitive map, according to Tolman, was the ability to make novel short-cuts between two points. Anecdotal reports of rats escaping from mazes and running directly to the goal, along with experiments he conducted in a "sun-burst" maze which occasionally resulted in novel short-cutting, convinced Tolman that rats, at least, had cognitive maps. 4 While such a definition is particularly relevant when reflecting on animal navigation and spatial behaviour, it does not completely suit the present investigation, which considers Strabo's description of a large part of the oikoumenênamely north-east Africa. Thus we should rather turn to scholars addressing geographical questions, who are likely to suggest better definitions. In fact, two texts seem to have particular relevance to my subject. The first one is a "standard definition" of cognitive maps by J. Portugali:

Cognitive maps are internal representations of the external environment. This is a standard definition.

They internally represent the external natural environment and the external artificial environment of artifacts such as buildings, roads, parks, towns, cities, neighborhoods, created through long and complex cultural, social and spatio-historical processes. 5 In J. Portugali's perspective, cognitive maps are defined as a process of "internalization of the external environment" by a human subject. 6 The "external natural or artificial environment" referred to can be partly equated with landmarks, even though this word is missing. The second definition, which is suggested by M. Thiering 2014, differs in many respects from 3 According to O'Keefe & Nadel 1978: 75-76, however, the concept of "mental maps" was introduced earlierin the beginning of the 20 th century: it had been promoted by geographical and psychological research. The anonymous reviewer rightly points out that there are some differences in literature between "cognitive" and "mental maps". In addition, there are alternative expressions, such as "sketch", "frame-theory", "scripts", "mental models". See [START_REF] Thiering | Spatial Semiotics and Spatial Mental Models[END_REF]: 194-197. 4 Bennett 1996: 220. This concept was later developed and enhanced by J. O'Keefewho recently shared the Nobel Prize in Physiology with the Mosersand L. Nadel in a much quoted book. The authors, in particular, differentiate between (mental) maps and routes. Let us quote Bennett again: "O'Keefe and Nadel suggested that whereas a route provides a fairly inflexible line of movement to the goal, it can be easily disrupted if some landmarks are removed and it must be undertaken in the correct sequence; a cognitive map, by contrast, is highly flexible, resistant to destruction by removal of a few landmarks and allows different lines of movement towards the goal. As a corollary, they argued that a cognitive map contains a much larger amount of information about the environment than does a route (...). The essential feature that behaviourally distinguished animals with cognitive maps from those with routes, and thus the feature which operationally defined animals with cognitive maps, O'Keefe and Nadel suggested, was the ability of the animal to make novel short-cuts." (Bennett 1996: 220). On this subject, also see Appendix 1. 5 Portugali 1996: 23. 6 Portugali 1996: 23.

Portugali's, particularly in that the words "landmark" and "toponym" are introduced: One objection which might be raised to both definitions is that they do not apparently discriminate between the cognitive map which allows anyone to move in their daily life and the written cognitive map that can be found in a guidebook for tourists, 8 or in a geographical treatise, such as Strabo's Geographika. For this reason, the concept of "lexical cognitive map", which I borrow from J. Portugali, seems more appropriate to my subject. 9 This author claims that "three major cognitive transitions" occurred in succession in the evolution of the human mind. The first one -called the "mimetic transition"was followed by the lexical transition which "enabled internal and external speech and thus various forms of external verbal memory, including various forms of verbal cognitive maps". The "externalization of memory" provided the starting point of the third cognitive transition, which came into being with the appearance of writing. The essence of this stage is that some parts of human memory and thought could be put in the external environment, in archives, libraries and the like, and thus become independent of biological human memory. This externalized memory included also lexical cognitive maps, that is to say, written descriptions of buildings, cities, territories and other large-scale spatial entities. It is interesting to note that some of the earliest known texts (the cuneiform found in the city of Uruk) were detailed territorial descriptions, and that according to available data, these cognitive textual maps preceded the appearance of the drawn pictorial maps. 10 7 Thiering 2014: 154. 8 See, e. g., the excerpt from a book on country walks around London quoted by O'Keefe & Nadel 1978: 80-81: "Keep forward for 500 yards beyond the little tea hut to a point where the road divides after bearing leftwards. Go along to the right fork for 30 yards, then strike obliquely left into the forest, passing between two massive beeches. The old track, the Verderer's Ride, is now elusive, but there is no need to fear going so far astray. (...) Bear slightly right, and pick your own way through the trees; all you have to remember is to keep near the upper slopes of the wood, keeping the lower ground on your left. Keep on for almost ½ mile, when you may hear the sound of main-road traffic ahead. After crossing one or two little forest brooks you will reach the road at the top of a hill, near a bus stop. (...) Almost opposite at the crest of the hill, you will find a metalled drive that leads through the trees to Woodredon Farm. Do not miss the pretty Georgian house on the right as you pass the iron lodge gates. After passing the mansion on your left, the drive winds left-wards, then twists right again to emerge, after ½ mile, at Upshire. Upshire is a way side settlement near the forest's edge. St Thomas church was built in 1902 but looks much older. The spire is a useful landmark." 9 As a matter of fact the clearest approach to cognitive maps I came across appears in J. Wiener's synthesis on animal cognition (Appendix 1). 10 Portugali 1996: 60. The anonymous reviewer rightly says that Portugali does not take cultures with a nonwritten tradition into account. On the other hand, Portugali's statement is particularly relevant to the material In J. Portugali's eyes "lexical cognitive maps" and "descriptions of territories" bear a strong resemblance to each other. The expression "large scale entities" is also put forward. Thus, from this perspective, Strabo's account of the coastal parts of Eastern Africa is clearly part of the group of "lexical cognitive maps".

Let us now address the question of landmarks. When M. Thiering uses this word he certainly has in mind a basic definition such as the following one:

An object or feature of a landscape or town that is easily seen and recognized from a distance, especially one that enables someone to establish their location (e. g., 'the spire was once a landmark for ships sailing up the river'). 11 Roughly speaking, landmarks are point-like and visible features helping animals and humans hold a course. 12 In addition, together with frames of reference and toponyms, landmarks serve as cues and shape the detailed topographical cognitive map of the environment as represented via language and various practices. 13 This leads to the conclusion that a lexical cognitive map is very likely to include described landmarks which may be regarded as building-blocks of its structure. In the specific case of Strabo's description of Trôglodytikê and Kinnamomôphoros (see above, n. 2), we will see below that such a cognitive map is based on large scale landmarks as much as point-like items. Another important point, rightly put forward by M. Thiering, is that the landmarks forming the backbone of cognitive maps are culturally determined: Landmarks, defined as any kind of cultural specific environmental reference points (mountains, rivers, houses, trees, or rocks) are used as proximate course-maintaining devices in the encoding of figure-ground asymmetries and they determine detailed topographical which I am dealing with. 11 The Oxford English Dictionary (https://en.oxforddictionaries.com/definition/landmark). 12 Let us note incidentally that landmarks are not necessarily perceived by sight. As O'Keefe and Nadel rightly point out, a particular sound may become a landmark guiding people, for instance the distant sound of traffic and thus may be part of a cognitive map (see above, n. 6; also see Thiering 2015: 195-197). A remarkable example is provided by Diodorus of Sicily, 3.44.1 (= Agatharchides of Cnidus, Erythr. 90, G.G.M. 2, p. 180). The gulf where the Arab tribe called Banizomeneis was settledon the Arabian coast of the Red Sea, not far from the entry of the gulf of Aqaba -could be identified by sight and hearing: "It (the gulf of the Banizomeneis) runs namely, to a point deep into the land, extends in length a distance of some five hundred stades (...). A rock which extends into the sea obstructs its entrance so it is impossible for a ship either to sail into or out of the gulf. Furthermore, at times when the current rushes in and there are frequent shifting of the winds, the surf, beating upon the rocky beach, roars and rages all about the projecting rock." (translated by C. H. Oldfather) 13 Sentence borrowed from K. Geus and M. Thiering's call for papers. They also quote this interesting text by P. Kettunen (auf welcher Seite?): "Landmarks are important as reference points for understanding spatial relations as well as identifying decision points and monitoring progress during navigation (...). Landmark knowledge can be acquired through direct experience with environment or through external representations of the environment, such as verbal descriptions, photographs or maps." (P. Kettunen et alii, "Landmarks in nature to support wayfinding: The effects of seasons and experimental methods", Cognitive processing 14.3, 245-254, p. 245).

cognitive maps of the environment. 14 The relevance of this observation will be confirmed later.

The above-quoted definition by the Oxford Dictionary links landmarks and landscapes in that the former are found in the latter. The word "landscape" is of course present in the common usage of our time, and refers to "the visible features of an area of land, its landforms and how they integrate with natural or man-made features". 15 The point, however, is that the words "landscape", "Landschaft", "paysage" are not attested in European languages until the 16 th century, implying that neither the word nor the concept existed in antiquity.

Nonetheless, Greeks and Romans had some sense of what landscape means to us. With regard to ancient geography, Ptolemy, for instance, claims that it is part of the chorographer's duty to pay attention to small details when dealing with a country (συναπογραφομένη πάντα σχεδὸν καὶ τὰ σμικρότατα; συναποδιδόναι καὶ τὰ μικρομερέστερα τῶν ἰδιωμάτων), while the geographer concentrates on general facts (τὰς χώρας αὐτὰς μετὰ τῶν καθόλου παρακειμένων). 16 Listing or describing such visible features of a given areawhich was rendered in Greek by an array of words such as graphein, ekmanthanein, periegesis, eperkhesthai, diexerkhesthai, anagraphê, phusis tôn topôn, idiomata (tôn topôn) etc.17 is somehow comparable to the description of landscapes that characterizes the emerging modern geography. 18 Let us take a quick look at two instances to make my point clearer. The first one is authored by Onesicritus. Having sighted the Indus' mouths and the river pouring into the ocean, he describes this landscape as follows:

Onesicritus says that most of the seaboard in this part of the world abounds in shoals, particularly at the mouths of the rivers, on account of the silt and the overflows and also of the fact that no breezes blow from the land and that this region is subject for the most part to winds that blow from the high sea. 19 Sometimes we come across much more detailed landscapes, such as this depiction composed by Agatharchides of Cnidus. The area in question must be located somewhere in modern Sudan, between Port Sudan and the Eritrean border:

From the Tauroi [range] the coast swings to the east, and at the time of the summer solstice the shadows fall to the south, opposite to what is true with us, at about the second hour of the day (? [see below, n. 29]). The country also has rivers, which flow from the Psebaioi mountains, as 14 Thiering 2014: 151. they are called. Moreover, it is checkered by great plains as well, which bear mallows, cress, and palms, all of unbelievable size; and it also brings forth fruits of every description, which have an insipid taste and are unknown among us. The part which stretches towards the interior is full of elephants and wild bulls and lions and many other powerful wild beasts of every description. The passage by sea is broken up by islands which, though they bear no cultivated fruit, support varieties of birds which are peculiar to them and marvellous to look upon. 20 Thus, while landscape description in ancient geography does not compare favourably with the scientific geographical descriptions that flourished from the late 18 th century onwards,21 its existence cannot be denied. Now, bearing these basic clarifications in mind, we can turn our attention to Strabo's description of the countries bordered by the Red Sea (often called Arabian Gulf in Greek and Latin ancient sources) and the Horn of Africa, and see how not only landmarks but also landscapes structure this lexical cognitive map.

Strabo's description of the Trôglodytikê and Kinnamômophoros: a cognitive map based on landmarks and landscapes

In the fourth chapter of the sixteenth book of his Geographika, Strabo deals with Arabia, a country standing on the two shores of the Arabian Gulf, in conformity with ancient Greek conceptions: the land extending between the east bank of the Nile and the Red Sea was considered as part of Arabia. That said, the countries bordered by the western part of the Red Sea are in fact called by Strabo Trôglodytikê and Aithiopia. In addition, despite the fact that this "African Arabia" theoretically ended at the strait of Bab al-Mandab, his chapter encompasses the northern part of the Horn, which is often called Kinnamômophoros. 22 Before we move on to consider the role played by landmarks and landscapes, let us present the outline of Strabo's excerpt. In order to shorten the text under study, I have deliberately left out the hinterland (mesogaia), focusing on the coastal area (paralia) only. Strabo, 16.4.5-6 (Trôglodytikê) From Heroôn polis to Philotera ; then (εἶτα) to Arsinoê .

Arsinoê founded by Satyros for the purpose of the hunting of elephants. Then (εἶτα) to springs of hot water.

Short description of the springs. Nearby (πλησίον) is a red mountain.

Very short description of the scenery. Then (εἶτα) to Myos Hormos; three islands lying Also known as Aphroditês' Harbour ; short off M. H.

description of the islands and the entrance to the port. Then (εἶθ´ ἑξῆς) to the Akathartos Gulf and Berenikê on the recess of the gulf.

Description of the Akathartos gulf.

After the gulf (μετὰ δὲ τὸν κόλπον) comes the Ophiodês Island .

Description of the topaz collecting Strabo, 16.4.7 (Trôglodytikê) After the island (μετὰ δὲ τὴν νῆσον ταύτην) is a country settled by the Ikhthyophagoi and Nomades. Then (εἶτα) to Sôteria limên.

Origin of the name. After this (μετὰ δὲ ταῦτα) there is a great change in the coast.

Detailed description of the coastal area.

Then (εἶτα) to the Tauroi Mountains.

Short description of the mountains. Then (εἶτα) to another mountain with a temple of Isis.

Temple built by Sesostris.

Then (εἶτα) to an anonymous island.

Short description of the island. After (μεθ´ ἣν) the island lies Ptolemais of the Hunts.

Short description of the area. Strabo, 16.4.8 (Trôglodytikê) In the interval (ἐν δὲ τῷ μεταξύ = between the anonymous island and Ptolemais) empties a branch of the Astaboras River.

Brief description of the Astaboras' course.

Then (εἶτα = after Ptolemais ?) to the Latomiai Islands. Then (μετὰ ταῦτα) to the Sabaitikon stoma (mouth). Then (εἶτα) to Elaia limên and the Island of Strato. Then (εἶτα) to Saba limên with its hunting-station of the same name.

Hinterland (mesogaia).

Strabo, 16.4.9 (Trôglodytikê) Hinterland (mesogaia). After Elaia (μετὰ δὲ τὴν Ἐλαίαν) one comes to the lookouts of Demetrios and the altars of Conon.

Hinterland (mesogaia). After the altars of Conon (μετὰ δὲ τοὺς Κόνωνος βωμούς) one comes to Melinos limên with various fortresses and hunting-grounds Τhen to the harbour of Antiphilos and to the Kreophagoi.

Brief description of the Kreophagoi 's appearance. Strabo, 16.4.10 (Trôglodytikê) Hinterland (mesogaia) After the harbour of Antiphilos (τῷ δ´ Ἀντιφίλου λιμένι ἑξῆς) one comes to Kolobôn alsos (= the grove of the K.), Berenikê katas Sabas and Sabai. Then (εἶτα) to Eumenous alsos (= the grove of E.)

Hinterland (mesogaia). Description of the Khelonophagoi's customs (a tribe settled in the strait area). Thee islands in succession (Tortoise Island, Seal Island, Hawk Island); there is also the Island of Philippos, with the hunting-ground of Pythangelos on the coast.

Description of the coastal region inside and outside the strait.

Then (εἶτα) to Arsinoê (a city and harbour) After this (μετὰ ταῦτα) one comes to Deirê with its hunting-ground. After Deirê (ἀπὸ τῆς Δειρῆς) comes the first section of the Arômatophoros countrythe myrrh producing countryand the huntingground of Likhas.

Description of this area, settled by the Kreophagoi and Ikhthyophagoi.

On the coast (ἐν δὲ τῇ παραλίᾳ ταύτῃ), as far as (μέχρι) the Promontory of Pitholaos, lie two lakes.

Description of the lakes; short description of the appearance of the tribes settled near (πλησίον) the promontory of P. After the tribes [living close to the Promontory] (μετὰ δὲ τούτους) one comes to the Libanotophoros (frankincense producing country). Here (ἐνταῦθα) is a promontory and a temple with a grove of poplars.

Hinterland (mesogaia), probably not far from the coast A river-land (ποταμία); after this (μετὰ ταῦτα) are the lookouts of Leon and the harbour of Pythangelos Short description of the ποταμία.

The next (ἑξῆς) river-land (or country ?).

It has pseudo-kassia (an unidentified kind of spice). Many river-lands in succession (συνεχῶς) and rivers as far as (μέχρι) the Kinnamômophoros.

Short description of the river bounding the K.

After (εἶτα) one comes to a river, and to Daphnous limên, and to the river-and of Apollo Description of the Apollonos potamia After (εἶτα) one comes to the mountain of the Elephant, and to a channel, and to Psygmou limên, and to watering place of the Kynokephaloi Short description of the Cape Elephas.

Then there is the last (known) promontory (τελευταῖον ἀκρωτήριον) of the coast, the Notou Keras.

Referring to J. Portugali's definition, this large excerpt, in which a vast portion of East Africa is depicted by the means of language, can be rightly categorized as a lexical cognitive map.

However, one must lay emphasis on a point ignored by J. Portugali: since this cognitive map draws upon a number of sources, it was not entirely devised by Strabo himself. To put it in other words, Strabo reworked a cognitive map composed by several predecessors, whose names are rarely known to us.

In fact, Strabo's main source was Artemidorus of Ephesus, who flourished around 100 B.C.: Aithiopia, Trôglodytikê and Arabia were the subject of the eighth book of his Geographoumena. 24 Much of Artemidorus' account was, however, taken from Agatharchides of Cnidus, famous for his Treatise on the Erythraean Sea, with the exception of Kinnamômophoros. In fact Agatharchides was poorly informed about the area stretching from the strait of Bab al-Mandab to cape Gardafui, so that Artemidorus had to get information from otherso far unknown to usauthorities. 25 Agatharchides' treatise had in turn been compiled from various sources, among which those that he calls the "first Greek sailors" 26 : the explorers sent by Ptolemy II and his successors in order to reconnoitre the coast and find elephant hunting stations are certainly meant here. Their written accounts, as we are told by Agatharchides himself, were stored in the royal archives at Alexandria where he could consult them. 27 Even though we do not possess a single original word of these reports, as they have all been completely lost, we can assume that the successive compilers -Agatharchides, Artemidorus and finally Straboeliminated a number of data they considered unnecessary.

Acting as geographers, or "chorographers", they certainly were not interested in any technical details relating to navigation, which they probably ruled out while elaborating their sources according to the rules of the periplous genre. For instance, a striking fact in Strabo's account is the absence of measurements. The reader is merely informed at the beginning of the chapter of the main distances and directions of the coastline, all handed down to Strabo by

Eratosthenes. Yet one can hardly believe that the "first Greek sailors" omitted such crucial data in their reports. They are very likely to have reported astronomical data, as is proven by other sourcesat least in the case of Ptolemais of the Hunts. Indeed, Pliny the Elder states that the parallel (circulus) running through (...) Ptolemais on the mare Rubrum built for the sake of elephant-hunting the longest day is 12 ½ hours. 28 The same Pliny reports that in the area of Ptolemais of the Hunts 24 Pédech 1976: 135. 25 Artemidorus was able to bring the description of this sectorand even that of the Trôglodytikêup to date (Desanges 1993: 289) but his sources are unknown to us. 26 Diodorus of Sicily, 3.40.1 (= Agatharchides, Erythr. 83, G.G.M. 2, p. 171): " ... until one comes to the Harbour of Sôteria, as it is called, which gained this name from the first Greek sailors who found safety here (ἀπὸ τῶν πρώτων πλευσάντων Ἑλλήνων καὶ διασωθέντων)." 27 Burstein 1989: 29-33. 28 Pliny the Elder, H. N. 6.220 (... Ptolomaidem in Rubro mari ad elephantorum uenationem conditam -also see Strabo, 2.5.36).

during the 45 days before midsummer and the same number of days after midsummer shadows contract to nothing an hour before noon, and during the rest of the day fall to the south, while all the other days of the year they fall to the north. 29 No doubt such indications go back to the Ptolemaic explorers of whom Agatharchides first made use. The original accountsthe first cognitive mapswere reshaped by this author and his successors in order to meet the needs of educated people, thus no longer having any real practical value. For this reason, I suggest that Strabo's description of Trôglodytikê and Kinnamômophoros could be termed a "literary cognitive map", or "erudite cognitive map", instead of a "lexical cognitive map". In other words, most of the practical details that the explorers' reports contained were left out by successive compilers, as these were of limited interest in an "erudite cognitive map". 30 While Strabo's "erudite cognitive map" does not necessarily require metric or astronomical data to be understood, it would become incoherent if landmarks were ignored.

As a matter of fact, a number of thesewhich certainly served as cues at the time when the Ptolemaic sailors navigated the Red Sea and Gulf of Aden 31have been preserved during the compilation process, as can be seen in the left columns of the tables. As this cognitive map covers a vast area, landmarks are by nature different from those used by an individual moving in the small space of his daily life, or even by a walker following a path in the countryside, in that they are quite significant in size. A sample of these will also indicate how they vary in nature -I do not list the cities below, harbours and other Greek infrastructures used for elephant hunting (e.g., a lookout), but such places must also be regarded as landmarks:

• Springs of hot waters falling from a high rock into the seano doubt an amazing sight in a barren country -: "Then springs of hot water, which flow down a high rock and empty into the sea." (16.4.5).

• An isolated (?) and remarkable mountain: "Near by, in the plain, is a mountain that is red as ruddle." (16.4.5).

• A row of islands: "Six islands, which follow one another in close succession, fill up the channel and leave between them extremely narrow passages." (16.4.4).

• A place covered with mangrove trees and /or being home to remarkable animal species: "Three islands: two of these are densely shaded with olive trees, while the third is less so 29 Pliny the Elder, H. N. 6.271 (see also Pliny, 2.183 and Strabo, 2.1.20). Diodorus' paraphrase of Agatharchides (quoted above, p. 6) may point to the same fact, though the text has been corrupted. 30 Note that the frame of reference is poor (meta, eita). 31 As the "first sailors" did not venture out into the middle of the Red Sea, but skirted the African coast, almost all landmarks stand on the coastline or not very far off the coast, so as to be within sight. and is full of meleagridai32 ."(16.4.5); "Three island ...follow in succession: Tortoise Island, Seal Island, Hawk island." (16.4.14).

• A man-made object: "And here, it is said, there is a pillar of Sesostris the Aegyptian, which tells in hieroglyphics of his passage." (16.4.4); "The altars of Conon" (16.4.9). Although spatial relations between places can be encoded in a topological (i. e. nonmetric) graph-like format, in which places are represented as nodes and transitions between places are represented as edges (graph-theoretic representation), the inclusion of metric information appears to be crucial to explain a number of behavioral findings. 34 At this stage one may observe that some landmarks incorporated into this lexical cognitive map may be compared with sceneries. Among the examples listed above, the red mountain, the hot springs emptying into the sea, the mouth of the Astaboras and the three islands where the colour green dominates because of mangrove trees, are on the one hand areas with noticeable features; on the other hand they also served the needs of the Ptolemaic sailors as landmarks allowing them to roughly check their position without charts. In other words, these locations were reliable landmarks because they were noteworthy landscapes. In reality such "landmarks/landscapes"as I suggest to call themwere certainly frequent in the first Greek sailors' accounts. Some of them, having been preserved by Agatharchides and his successors, survive in Strabo's cognitive map, such as the following: After the traveller crossed the strait he would come to two lakes situated before the promontory of Pitholaos. These lakes could not be mistaken for any others because of their unique characteristics:

On this coast, extending as far as the promontory of Pitholaos there are two lakes of fair size, one of which has salt water and is called a sea, whereas the other has fresh water, supports both hippopotamus and crocodiles and has papyrus round its edges; and the ibis is also to be seen in the neighbourhood of this place. (Strabo, 16.4.14; translated by H. L. Jones) The same idea applies to the amazing cape Elephas, which Strabo depicts as "a mountain which juts out into the sea". The name obviously refers to the shape of this promontory, the outline of which evokes the back of an elephantcompare with the mountains called Tauroi.

This landmark was breath-taking scenery for ancient travellers, just as it is to modern tourists. As a matter of fact, point-like landmarks (e.g., a tree, a rock, a hill etc.) have no significance in a large scale cognitive map covering a large area of sea and landsimilarly they could not help ancient sailors check their actual route. On the contrary, considerable landmarks are needed which, as such, are equivalent to landscapes.

A closer look at the tables above show that, in addition to the "landmarks / landscapes", our "erudite cognitive map" comprises many descriptive passages. These vary according to length and quantity of details retained by Strabo. Nonetheless, since the environment always described, these descriptionsincluding the shortest onesmust be categorized as "landscape", in accordance with the above-mentioned definition. Let us examine several instances in order to make my argument clearer:

• At first glance, Kolobôn alsos (16.4.10) and Elaia limên (16.4.8) are just toponyms.

Actually they should be considered asextremely shortdescriptions, for the words alsos ("grove") and elaia ("olive tree") point to woody places. 35 In the southern Red Sea the only woody areas that can develop are mangrove forests. Thus such toponyms implicitly describe an environment where mangrove trees grow.

• The potamia (ποταμία [χώρα]: "river land"; "area watered by a river") of Apollo comes with more details: "[...] the river land of Apollo, as it is called, which produces in addition to frankincense both myrrh and kinnamômon. " (16.4.14). An abundance of trees giving various kinds of gums and growing along a river valley which ends at the sea are the main features of this landscape.

• The most accurate landscape depiction concerns the area that may lie between Port Sudan and the modern Eritrean border:

After the gulf (i. e. the Akathartos Gulf), one comes to the island Ophiodês, so called from the fact in the case .... omit the account of the topaz exploitation set up by the first Ptolemies). After this island one comes to many tribes of Ikhthyophagoi and Nomades. And then to the Harbour of Soteira, which was so called from the fact in the case by certain commanders who had been saved from great dangers. After this there is a great change in the coast and the gulf; for the coasting voyage is no longer rough, and in a way closely approaches Arabia36 ; and the sea is low, I might almost say, as two fathom in depth; and the surface is covered, grass-like, withe sea-weeds and rockweeds that are visible below the surface, where, among the plantsa thing still more in evidence in the passage (or "channel": πόρος), where, among the plants, even trees grow down below the water. And the passage has also a large number of sea-dogs. (Strabo, 16.4.6-7; translated by H. L. Jones).

The conclusion that can be drawn is twofold: first Strabo's cognitive map having the form of a periplous is structured by landmarks, most of which are sceneries; second the intervals between landmarks are often filled with a description of the environment, i.e. landscapes.

From this perspective Strabo does not differ much from recent sailing guides, such as the Red Sea Pilot, which does not hesitate to describe landmarks even though sea-charts and sets of coordinates are available:

Arud Trelor westward of Sheikh Barud is a conspicuous whale-backed range, 4424 feet high, whose summit is in lat. 19°34'N, long. 36° 54' E; it has an abrupt gap on the southern side of the summit. The Hadarawip range, to the southward, in low in comparison; and the mountains next to the northward, Sharr Kerib, 1000 feet higher, shows conical peaks and saddles. By these marks Arad Trelor, an important landmark in the northern approach to Sawakin, may be known. 37 Not only are a number of landmarks described, but the authors found it important to detail some coastal landscapes

The shore (i. e. from Khor dhu-Lawa to Sawakin), coast and adjacent reefs, islands and anchorages in the whole of this space are described in the preceding pages of this chapter.

Nevertheless, for ready reference, it may be convenient for the mariner intending to navigate by the inner channel38 , to have before him a comprehensive general description of its character, with which view the following particulars are now added. The land throughout this tract is high and mountainous in the interior, of barren aspect, decreasing in several ranges towards the coast, and at from 6 to 10 miles from the coast terminating in a broken ridge of hills on a sandy plain extending to the sea, and partially covered with short furze and tufts of coarse grass, without appearance of cultivation. The outer reefs forming the Inner channel along this shore are generally from 2 to 3 miles from it, except in the neighbourhood of Ras Raweiya, Dabadiba, Salaka, and Mersa Amid; at Ras Raweiya, especially, they approach is within half a The outer parts of these reefs are 12 to 14 miles off-shore, and are in patches with deep water between them.39 

The cultural and emotional value of landmarks and landscapes

In his study of cognitive maps, J. Portugali underlines the symbolic dimension contained in the spatial entities on which they are built, arguing that buildings, monuments, roads, parks [...] which make neighborhoods, towns and cities are all external representations and at the same time they all are [...] "tools" and "signs". They are "tools" by virtue of their function as churches, palaces, townhalls, bell-towers [...] and they are "signs" by virtue of the fact that they symbolize holiness, power, administration or money. Cognitive maps are thus complex networks, which are the products of a process of internalization of externally constructed environments, themselves external representations of our internally represented models of the worldof our cognitive maps. 40 In other words a cognitive map cannot be conceived of as a neutral "internalization" of a given area -an "externally constructed environment". J. Portugali illustrates his argument with examples referring to anthromorphic environments, which are obviously laden with symbolic and cultural significations (churches, palaces etc.). I tend to believe that natural places are also not without such connotations. There is no human society in which, e.g., trees, forests, rivers, mountains, are not attributed a symbolic value. Thus, as far as I understand Portugali's reasoning, a cognitive map with its cues and landmarks is necessarily produced against a cultural and social backdrop. M. Thiering shares this position to some extent when he states:

Landmarks shape and determine a detailed topographical map of the environment as represented via language. [...] The following quote by Fowler and Turner summarizes the function of landmarks or geographic features in particular. [...]: 'The naming of geographic features as part of territorial marking and orientation is a common occurrence in all cultures […]; topographical names reflect specific cultural interests and historical developments within the possibilities given by morphology of the language.' [...] Fowler and Turner clearly point out that the process of naming geographic and territorial landmarks is crucial for all cultures. More specifically, they conclude that topographical names indicate particular cultural interests represented by the language repertoire or the language-specific affordances. 41 This leads us to the conclusion that the lexical cognitive map under study far from being a neutral intellectual construction. On the contrary, Strabo's description of Trôglodytikê and Kinnamômophoros reflects the cultural and social context of the Ptolemaic era. To put it in other words, I argue that almost each landmark and description of landscape is culturally connoted.

First of all, the cognitive map handed down to Strabo and his predecessors is rooted in the Greek educated milieu of the early Ptolemaic Egypt. In fact it is not difficult to detect features demonstrating that this cognitive map mirrors some features of the early Hellenistic time, such as royal efforts to broaden the geographical horizon. For instance, Ptolemy II and Ptolemy III were eager to expand their power by making progress in the exploration of the southern part of the oikoumenê. Those who were sent to explore the Red Sea and the Horn, besides founding hunting bases, were in charge of collecting as much knowledge as possible about Trôglodytikê and Aithiopia. That is why the landmarks and landscapes which support this cognitive map often refer to amazingand so far unknown to Greeksfacts: the mangrove groves on the coast, the bewildering body mutilations displayed by the Koloboi, the particular and strange livelihood of the Ikhthyophagoi etc.42 More specifically, the Greeks were interested in discovering the source of the Nile. That is why any body of water (lake, river) showing some resemblance to the Nile in terms of fauna and flora seems to have been particularly reported. Thus it does not come as a surprise that Strabo mentions a lake which "has fresh water, supports both hippopotamus and crocodiles, and has papyrus round its edges". As for the potamia called Neilos, it was obviously named this way because of the Nilotic fauna and flora present in it and around its banks (16.4.14). Similarly much attention is paid to aromatics, which are carefully recorded either as landmarks or as landscapes:

In the interior lies the river-land of Isis, as it is called, and another river land called Neilos, both of which produce both myrrh and frankincense along their banks. [...] And the next country has, among other things, pseudo-kassia. And one comes to several river-lands in succession that produce frankincense along the rivers, and to rivers that extend as far as the Kinnamômophoros. [...] Then to another river and to Daphnous limên and to the river-land of Apollo, as it is called, which produces in addition to frankincense both myrrh and kinnamômon. (Strabo, 16.4.14; translated by H. L. Jones) This no doubt mirrors an in which probably emanated from the Ptolemies themselves. As a matter of fact trade exchanges with the Horn of Africa were to grow in the subsequent centuries.

One must also remember that this cognitive map derives from the accounts composed by those who were in charge of elephant hunting. Unsurprisingly thus, the majority of landmarks are connected to this great achievement of the Ptolemies: see, e. g., the "Hunting ground for elephants of Pythangelos" (12.4.14: τὸ Πυθαγγέλου καλούμενον τῶν ἐλεφάντων κυνήγιον); the "Lookout of Leôn (12.4.14: Λέοντος σκοπή 43 ). Similarly, there is a description of a noteworthy landscape located in the Hornclose to the hunting-ground of Likhaswhich denotes a strong interest in the behaviour of elephants:

In many places there are pools of rain water; and when these dry up, the elephants, with their trunks and tusks, dig wells and find water. (Strabo, 16.4.14; translated by H. L. Jones) A striking aspect of this cognitive map is the importance of Greek names. Despite the fact that some portions of this vast space were inhabited by local tribes (Nomads, Fish-Eaters, tribes of farmers), vernacular toponyms are very few (e. g., Sabaitikon stoma, Sabai). In contrast, we come across places bearing a royal name (Ptolemais, Berenikê, Arsinoê). Others were called after the name of those in charge of elephant hunting (Likhas, Konôn, Pythangelos etc.). As for non-personal names of Greek origin, they can be found everywhere: Ikhthyophagoi, Deirê, Latomiai islands, Psygmou limên, Soterias limên etc. I take the view that in the cognitive map built on by the Ptolemaic explorers and bequeathed to Hellenistic geographers, African regions had been partly transformed into a Hellenized space. Most landmarks transmitted by Agatharchides, Strabo, Artemidorus and finally Strabo are clear "signs" of the royal Greek power. J. Portugali's idea that cognitive maps encapsulate symbolic values, thus making a complex network, is particularly relevant in this case.

Several landmarks bear a name relating to the water supply problem, such as the wateringplace of the Kynokephaloi (ὕδρευμα τὸ Κυνοκεφάλῶν καλούμενον)the presence of these 43 Although the exact purpose of this lookout cannot be determined, it ultimately relates to elephant hunting activities.

animals is the probable explanation of the name. Strabo also preserved the name of several potamiai (river-lands), which supplied fresh water. Equally striking in my opinion is the attention paid to tribes showing sexual mutilation (the Kreophagoi and the Koloboi). They are mentioned three times:

Then to the harbour of Antiphilos, and, above this, to the Kreophagoi, of whom the males have their sexual glands mutilated (κολοβοὶ τὰς βαλάνους) and the women are excised Jewish (16.4.9) 44 After the Harbour of Eumenes, as far as Deirê [...] the country is inhabited by the Ikhthyophagoi and the Kreophagoi and the Koloboi, who extend as far as the interior. (16.4.13; all translations H. L. Jones)

Beginning with those who live near the promontory of Pitholaos, the people wholly free from mutilation of the body (obviously, this hints at the Koloboi and / or Kreophagoi) (16.4.14).

The country of the Koloboi definitely functions as a landmark and, to some extent, as form of landscape. We must remember that the Koloboi were feared by Greek travellers, maybe because of the frightening and at least dramatic mutilation the men exhibited 45 . As a consequence they were all the more likely to be retained in a cognitive map. This may explain why they are referred to several times. At this stage, my view is that cognitive maps may also be emotionally loaded, with a number of landmarks conveying the feeling of safety or danger. 46 This particular dimension of landmarks and landscapes, ignored by J. Portugali and M. Thiering, must be added to their cultural and symbolic value.

Conclusion

To apply the cognitive map theory to Strabo's Geographika no doubt represents a novel approach to ancient geography. Thus the present case study must only be regarded as an attempt to investigate this unexplored area. In my opinion, the necessary starting point for this inquiry was to formulate a suitable definition of "cognitive map": this concept belongs more to biology and neuro-sciences than history and classical studies; as a consequence the definitions supporting the study of animal navigation and of place cells in the mammals' hippocampus are partly irrelevant. Drawing on J. Portugali and other authors for this reason, I 44 Also see Strabo, 16.4.5: "Artemidorus says that the promontory on the Arabian side opposite to Deirê is called Akila; and that the males in the neighbourhood of Deirê have their sexual glands mutilated."; Diodorus of Sicily, 3.32.4 (= Agatharchides, Erythr. 62, G.G.M. 2, p. 154): "... those who, because of what they have experienced, are called koloboi; for these alone of all who live inside the straits have in infancy all that part cut completely off with the razor which among other peoples merely suffers circumcision." (translated by C. H. Oldfather) 45 Bernand 1969: no 164, l. 1-5. 46 See also Soteira limên and the poros infested with sharks (16.4.7). postulated that the description of coastal east Africa composed by the Ptolemaic explorers and ultimately reworked by Strabo could be considered as a lexical cognitive map, or, more precisely, as an erudite lexical cognitive map: the first Greek sailors constructed an internal spatial representation of a large-scale environment that was handed down to several scholars (Agatharchides, Artemidorus, Strabo), a process causing transformations of information. With regard to Strabo's presentation of the Trôglodyte country and the Horn of Africa, underlined that it incorporates numerous landmarks within a rather simple frame of references (the word εἶτα ["then"; "after"] is by far the most used). At this stage I argued that most landmarks, because of their size, are more or less described, so to be equated with landscapes. I also put forward the idea that descriptions of landscapes appear between two landmarks more than once, indicating descriptive passages equally serve as the backbone of Strabo's cognitive map, as illustrated in the picture below. This supports my first conclusion that Strabo's spatial representation of coastal East Africa is largely a combination of landmarks and landscapesthe description of local tribes in their environment being, in my opinion, a form of landscape description. Then I moved on to my second conclusion, which I sum up as follows: most descriptive details confer a cultural, social and emotional dimension to Strabo's cognitive map. My final impression is that from this perspective this section of Strabo's chorography seems to be a "complex network" (J.

Portugali, quoted above) rather than just a mental representation of space.

Appendix 1: The four levels of navigation tools (Wiener et al.

2011) 47

In their synthesis on the processes involved in animal navigation, J. and his co-authors distinguish four levels of navigation tools.

-First level: the sensorimotor toolbox, which "comprises different sensory modalities (e.g., vision, olfaction) and simple motor processes (e.g., approach and avoidance), and provides information relevant for locomotion and navigation" (e.g., a woodlouse searching damp places and avoiding light).

-Second level: navigating with spatial primitives. "Spatial primitives are a set of representations that animals build, using the sensorimotor tools. For example, an animal may combine the pattern of optic flow, computed in the visual system, together with linear acceleration signals extracted from the otolith organs in the inner ear, to help construct a representation of velocity. Velocity is a spatial primitive in the sense that while it is metric, being a measure of distance traveled per unit time, it does not in itself contain positional information. It can, however, be used to compute position, a Level 3 representation." 48 -Third level: spatial constructs. "Spatial constructs are even higher-level, more complex, spatial representations constructed from the spatial primitives (Level 2). An example could be position, calculated by identifying landmarks and determining their distances and directions" (birds, insects, mammals etc.) (...) "At its more sophisticated level, integration of primitive nonspatial processes, such as landmark identification, together with primitive relational information, such as the relative distances and directions of landmarks, can result in a spatial memory structure (an internal representation of space) that is in many ways map-like, and is often referred to as a 'cognitive map'."

-Fourth level: spatial symbols. "Spatial symbols, including human language and graphic representations, allow for external storage and interindividual communication of Level 3 spatial constructs." (...)The fourth level (...) allows for unique behavioral feats in humans, such as navigating to an arbitrary place given a street address anywhere around the world. However, more importantly, humans exhibit the ability to communicate their navigational computations, to a high level of sophistication, to other humans, via maps, language, and mathematics. Map drawing exists, to a very restricted degree, in other species (e.g., bees) as does vocal communication, but the level attained by humans far surpasses anything seen in the rest of the animal kingdom in its flexibility and productive power." 47 Wiener et al. 2011: 52-55. 48 Landmark identification is ranked among the spatial primitives: "landmarks in themselves do not contain positional information, but can be used to compute position if the animal can determine their relative distances and directions with respect to itself." inland city that is the first trading post for ivory, and from there another five days to the metropolis itself , which is called Axômitês; into it is brought all the ivory from beyond the Nile through what is called Kyêneion, and from there to Adouli. The mass of and rhinoceroses that are slaughtered all inhabit the upland regions, although on rare occasions they are also seen along the shore around Adouli itself. In front of the port trade, that is towards the sea, on the right are a number of other islands, small and sandy, called Alalaiu; these furnish the tortoise shell that is brought to the port of trade by the Ikhthyophagoi.

5. After about 800 stades comes another, very deep, bay near whose mouth, on the right, a great amount of sand has accumulated; under this, deeply buried, is found, a natural local creation in that spot alone. The ruler of these regions, from the Moskhophagoi to the rest of Barbaria, is Zoskalês, a stickler about his always holding out for getting more, but in other respects a fine person and well versed in reading and writing Greek.

6. In this area there is a market for ... (list of exported and imported items). Most exporting from Egypt to this port of trade is from January to September, that is from Tybi to Toth; the best time for departure from Egypt is around the month of September. 7. By now the Arabian Gulf trends eastward and at Aualitês is at its narrowest. After about 4000 stades on an eastward heading along the same coast, come the rest of the ports of trade of the Barbaroi, those called 'far-side', lying in a row and offering, by way of anchorages and roadsteads, suitable moorings when the occasion calls. The first is called Aualitês; at it the crossing from Arabia to the other side is shortest. At this place there is a small port of trade, namely Aualitês, where rafts and small crafts put in (list of imported and exported items). The Barbaroi who inhabit there are rather unruly. 8. After Aualitês, about an 800-stades sail distant, comes another, better, port of trade called Malaô.

Its harbour is an open roadstead sheltered by a promontory extending from the east. Its habitants are rather peaceable. This place offers a market for ... (list of imported and exported items). 9. From Malaô it is two runs to the ports of trade of Moundou, where vessels moor fairly safely at the island that lies very near the shore. This place offers a market for the aforementioned and, similarly, from it is exported the aforementioned merchandise plus the incense called mokrotou.

The traders who live here are rather hard bargainers. 10. From Moundou, with the course heading eastward, similarly after two, perhaps three, runs near [? a promontory] lies Mossylon on a beach with a poor harbor. Here there is a market for the aforementioned goods (list of exported items).

11. Beyond Mossylon, after a two-run voyage come the so-called Neiloptolemaiou, Tapatêgê, a small laurel grove, Cape Elephas [corrupted passage] ... it has a river called Elephas and a large laurelgrove called Akannai, the one place that produces most 'far-side' incense, of fine quality to boot. 12. Beyond this, with the coast by now trending to the wouth, is Aromatôn emporion and a promontory, the last along the coast of the country of the Barbaroi towards the east, a precipitous one.

  Cognitive maps represent a geometric (Euclidean) layout of a differentiated topography of space (via toponyms). By definition, a cognitive map or survey representation of a spatial layout encodes Euclidean relations (straight line distances and directions) among behaviourally relevant landmarks within a coordinate reference system projected on the environment. Cognitive maps express the essential structure of spatial information encoded in our memories through learning processes. They support navigation techniques and, in turn, are created by navigation and exploration of space. 7

  Picture 1: the landmarks lying between Herôon polis and Ptolemais (map: topographic map 30deg N0E30; Wikimedia Commons). By enumerating items which encode spatial relations without including metric information, Strabo's text recalls the concept of "topological graph-like format" put forward by J. Wiener: Cognitive maps need to encode spatial relations between locations in the environment, either as a graph of adjacent places or via an allocentric reference frame. Spatial behavior specified in 3 navigation toolbox 33such as self-localization, goal-localization, and the formation of a plan designed to get to the goal [...]requires such relational knowledge.

  Picture 2: the Cape Elephas, today's Ras Filuk in Somalia (photo by Sageleaf; Wikimedia Commons)

  Pict. 3: landmarks and landscapes between Arsinoe and Neilos potamia : the landmarks mentioned by Strabo are printed in red letters; described places and areas are in black (map in the public domain; source: University of Texas Libraries).

  After Eumenous limên (μετὰ δὲ Εὐμένους λιμένα), as far as Deirê (μέχρι Δειρῆς) and the strait, the country is inhabited by the Ikhthyophagoi, the Kreophagoi and the Koloboi Short description of the area; detailed description of the Ikhthyophagoi's customs and way of living.

	Strabo, 16.4.13 (Trôglodytikê)

23 Strabo, 16.4.14 (end of Trôglodytikê ; Arômatophoros, alternatively called Kinnamômophoros) 

Wikipedia, s. v. "Landscape". 

Ptolemy, Geogr. 1.4.4. Compare with Strabo, 3.1.1. See Lebreton & Schneider 2017: 3-5. 

Lebreton & Schneider 2017: 8-9. 

This evolution in geographical knowledge is beautifully represented by Alexander von Humboldt.

Strabo, 15.1.34 (translated by H. L. Jones).

Diodorus of Sicily, Erythr. 84, G.G.M. 2,.

Alexander von Humboldt, Karl Ritter and Conrad Malte-Brun played a major role in this matter.

See, e. g., Strabo, 17.1.1. 

Note that the strait area is described in the beginning of the chapter (16.4.4).

An unidentified species of bird.

See Appendix 1.

The shoreline turns toward east-south-east.

I. e. the navigation close to the shore, in contrast with the navigation across the central Red Sea (central channel).

The Red Sea Pilot 1900: 147-148. 

Portugali 1996: 23. 

This has much to do with paradoxa and paradoxography. "Callimachus of Cyrene is generally regarded as the founder of this genre which enjoyed particular popularity in the Hellenistic age." (OB[sic]).

Appendix 2: The Periplus of the Erythrean Sea ( § §1-12) as an alternative cognitive map.

A comparison of Strabo's text with the description of East Africa in the Periplus of the Erythraean Sea (translated by L. Casson) tends to that lexical cognitive maps are in tune with the cultural, social and emotional background of their respective authors. Clearly the author of the Periplus does not have much in common with the Ptolemaic explorers; nor does he aim to provide a chorography.

Subsequently his cognitive map differs in many respects from Strabo's. For instance, East Africa is no longer seen by him as a Hellenized space (hence his interest in local rulers, such as Zôskalês). He is less interested in paradoxa and does not the customs of Troglodytes and 3. Beyond the Moskhophagoi, about 4000 stades distant ... on the sea is a small port of trade called Ptolemais Therôn; from it, in the days of the Ptolemies, the royal huntsmen made their way inland.

The port of trade offers genuine tortoise shell, a little land tortoise, and a light-colored variety with rather small shields. On occasion, even a little ivory is to be found there, similar to that from Adouli. The place has no harbor and offers refuge only to small crafts. Formerly they used to moor at the very outermost part of the bay at the island called Didôros Island, right by this part of the coast; there is a ford crossing to it by which the Barbaroi dwelling roundabout used to overrun the island. On this part of the coast, opposite Oreinê, 20 stades from the coast is Adouli, a fair sized village. From Adouli it is a journey of three days to Koloê, an