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Mangrove forests are seriously endangered and have recently become the focus of considerable attention. While nowadays ecological and biological questions tend to predominate, few scholars have paid attention to the discovery of mangrove in the Graeco-Roman period. In this article I examine where and when mangroves were observed by the Greeks and the Romans during their early voyages in the Indian Ocean.I also demonstrate the remarkable degree of scientific accuracy achieved in the writings of Theophrastus and in the observations of the explorers of the Red Sea and Gulf of Aden. Finally I focus on the major features of the mangrove as a landscape from the Graeco-Roman point of view, and on the relationships between these forests and the local peoples.

Introduction

The word "mangrove" came to English from the Spanish word "mangle" in the early 17 th century.

The word refers to tropical evergreen trees or shrubs that grow below the highest tidal levels along coasts, where they generally form dense thickets. 1 In past centuries Red Sea mangroves were traditionally used in several activities as a source of timber, firewood or grazing. They are affected now by other human activities (such as shrimp farming) which cause severe pollution (e.g., plastic debris, oil spills), which sometimes lead to depletion: "As they grow in a very hostile environment, the Red Sea mangroves are very sensitive to over-exploitation (...). Mangrove degradation has been reported in many parts of the region due to over-cutting, excessive browsing by camels, damming rainwater 1 The term "mangrove" refers either to the constituent plants of tropical intertidal forest or to the community itself.

To avoid confusion the word "mangal" has been proposed by some scholars as a term for the community, while "mangrove" has been left for the plant species: see Philip Barry Tomlinson, The Botany of Mangroves (Cambridge: Cambridge University Press, 1994), p. 3. In the present article "mangrove" is used in its two meanings.

draining through valleys, pollution and coastal constructions." 2 That is why several surveys and assessments have -recently been carried out to protect the threatened mangrove ecosystem. Now that the future of this ecosystem is being seriously considered, their history has become even more relevant: when were the Red Sea mangroves mentioned for the first time? Who were the most ancient descriptors? Where did they observe mangrove swamps? What did they report about these forests?

Fortunately, ancient textual evidence relating to these forests still exists. Several Greek explorers and travellers observed, admired and described the Red Sea mangroves. Those growing in the Arab-Persian Gulf were also known to them. These travellers offered the most ancient descriptions of this extraordinary ecosystem, 3 which means that the very first reports on mangrove forests were produced by people who were not native to the Red Sea countries. Although very few texts have survived, there is enough evidence to explore the knowledge and perceptions of a landscape which was unfamiliar to these early travellers. This paper aims to briefly examine the extant Greek and Latin evidence in order to enhance the body of knowledge about this topic, as a contribution to the public awareness about those endangered mangrove areas.

Background information

Mangroves grow in saline coastal sediment habitats in the tropics and subtropics, mainly between latitudes 25° N and 25° S. Some regions are remarkable for the broad extent of mangrove swamps, such as the Sundarbans (the delta of the Ganges and Brahmaputra rivers) and the Florida Everglades.

In comparison with tropical rainforests, which contain thousands of tree species, a given mangrove 2 PERSGA (The Regional Organisation for the Conservation of the Environment of the Red Sea and Gulf of Aden), Status of Mangroves in the Red Sea and Gulf of Aden [PERSGA Technical Series No. 11] (Jeddah, 2004), p. 1.

3 This fact appears rarely in the literature. See, however, Tomlinson, Mangroves, p. 34, 61; PERSGA, p. 1 ("The occurrence of mangroves along the Red Sea was described by ancient authors such as Theophrastus in his Historia Plantarum (350 B.C.) and Pliny in his Historia Naturalis (A.D. 77). The Arabian botanist Abu-el-Abbas en-Nabaty gave an account of a journey through Arabia in 1230 in which he described Rhizophora and named it as "Gendela", and Avicennia which he named "Quorm". Both names persist in Arabic and Swahili to the present day"). stand features only a few species. This is because the intertidal zone to which these trees are adapted represents the major limitation to the number of species able to thrive in such habitat, due to the problems of high salinity and low oxygen conditions.

Mangrove swamps occur all along the Red Sea coasts but their distribution is not continuous. In this area trees have adapted to harsh conditions and their growth is in most cases very poor compared with the luxuriant forests of the deltaic areas of the world. They are typically found along the shore line, on near and off-shore islands and in creeks and channels of various size, locally known as "khors", "sharms" or "mersas." 4 Mangroves grow better on the southern Red Sea coasts than in the north. In the southern Red Sea coast, they form a fringe type of forest while in the north the mangrove belt is generally very narrow. In some cases, the belt consists only of a single row of trees of small size. 5 There are several mangrove stands in the southeastern tip of the Sinai Peninsula, which is considered as the northerly limit of the Western Indian Ocean.

Due to the dry conditions prevailing in the Red Sea, there are very few species of mangrove.

Avicennia marina (commonly known as "grey mangrove" 6 ) is the most abundant, a pioneer species tolerating extreme weather conditions. Avicennia has been reported in all mangrove forests in the Red Sea. It grows as a shrub or tree to a height of 3 to 10 metres. It bears thick leaves showing a bright green on the upper surface, and silvery-white, or grey, with very small hairs on the surface below. Its pneumatophores (aerial roots) grow to a height of about 20 centimetres. They allow the tree to absorb oxygen, which is deficient in its habitat.

Rhizophora mucronata (also known as "red mangrove") coexists with Avicennia in the southern part of the Red Sea. It is found in relatively thick and well-grown stands in Eritrea and Djibouti, while it also occurs in less developed stands in Yemen and Saudi Arabia. Rhizophora mucronata is a small to medium size evergreen tree growing to a typical height of about 10 to 15 metres. A large number of aerial stilt roots enable the absorption of oxygen but also buttress the trunk, making it easy to 4 For a recent assessment of the current situation see PERSGA (in extenso). 5 For example Al-Gonah in Egypt (27° 24'N) and Sharm Zubeir in Saudi Arabia (27° 25'N). 6 Avicennia marina is a so highly variable tree that several subspecies have been proposed by botanists. The name Avicennia commemorates the Persian scientist and philosopher Avicenna (latinised form of Bu Alī Sīnā -980-1037).

recognise. The glossy green leaves are elliptical and usually about 12 cm long. Some surveys also reported the presence of Ceriops tagal and Bruguiera gymnorhiza in very few places (for instance, Godoria, in Djibouti 7 ). However, these species occur in so limited a number that they will not be considered in this paper.

The textual evidence in its context

The geographical and historical background As the reader may not be familiar with Greco-Roman topography, a short description of the Red Sea area in ancient geography is necessary to properly understand the Greek and Roman documents.

Broadly speaking, the north-western Indian Ocean, or today's Arabian Sea and Gulf of Bengal, is generally named Erythra thalassa in Greek ("Red Sea" 8 ;-Latin: mare Rubrum). The same body of water is also referred to as Indikon pelagos ( "Indian Sea"; Latin: mare Indicum) in several texts. Today's Red Sea and Arab-Persian Gulf were regarded as kolpoi ("gulfs"; Latin: sinus) of the Erythra thalassa. The former was known as the Arabikos kolpos ( "Arabian Gulf"; Latin: Arabicus sinus), the latter as the Persikos kolpos ("Persian Gulf"; Latin: Persicus sinus). In reality the name Erythra thalassa / mare Rubrum also applied to both gulfs, which is sometimes confusing. The present article deals with the Red Sea in its modern meaning (that is to say, the ancient "Arabian Gulf").

The country stretching from Egypt southwards to the Horn of Africa was generally called "Ethiopia" (Greek: Aithiopia [ "the country of the Burnt Faces"]; Latin: Aethiopia). The extant written evidence shows, however, that there were geographical subdivisions within this geographical entity. In particular, the region stretching along the African coast of the Red Sea as far as Bab al-Mandab was often referred to as Trôglodytikê, i.e., the land of the Trôglodytes (the name of the famous port of Berenice Troglodytica recalls its location in Trôglodytikê). Trôglodytes was a generic term for many pastoral nomadic tribes scattered in this region. Some of them, however, were given a specific name: 7 PERSGA, p. 7. 8 There is no satisfactory explanation of the colour red (erythros) referred to in the name. According to the ancient geographer Strabo, it may derive from the appearance of the neighbouring Arabian Desert: the Erythra thalassa was the sea of the 'red land' (Strabo, Geography, 16, 4, 20). Others ancient authorities mentioned a connection with a mythical Persian King Erythras (Pliny the Elder, Natural History, 6,107).

for instance, around the Bab al-Mandab area, some Greek explorers were in contact with a group of Trôglodytes showing spectacular sexual mutilations. Accordingly they were called Koloboi (= "the maimed people"). 9 Numerous parts of the Trôglodytikê coast were occupied by destitute tribes whose existence depended on fish, shellfish and sea-turtles: thus they were called Ikhthyophagoi ("Fish Eaters").

The opposite side of the Red Sea was bordered by Arabia, the southern part of which was often called Arabia Eudaimôn ("fecund Arabia", or "happy Arabia"; Latin: Arabia Felix). The south-western corner of the Arabian Peninsula enjoys seasonal rainfall that makes it more fertile than the rest of the country. In addition, because of the profitable trade of aromatics, several peoples (for instance the Sabaeans) were believed by the Greeks and Romans to be remarkably rich. The northern part of the Peninsula was known as Arabia Petraea. 10 With respect to the tribes living on the coastal zones, their exclusive source of livelihood was shellfish and fish. Thus they were called Ikhthyophagoi like their African counterparts.

The Greeks discovered the Indian Ocean mangroves after Alexander the Great's campaign in India. In September 325 B.C. Nearchus, one of the most distinguished of Alexander's officers, was appointed as the commander of the royal fleet. His mission consisted of conducting the royal fleet from the mouth of the Indus to the bottom of the Persian Gulf. Several mangrove stands were observed during the voyage, for instance in the island of Qeshm (close to the Strait of Hormuz). Later in 324 B.C., Alexander ordered several officers to circumnavigate and explore the Arabian Peninsula. Three naval expeditions were launched to explore the western coast of the Gulf, which enabled the discovery of a dense mangrove in Tylos (Bahrain).

Simultaneously one or two 11 explorations were also sent out from the Gulf of Suez in order to explore the eastern side of the Red Sea. We are told by Arrian, a Greek historian who flourished in the 9 Diodorus of Sicily, Historical Library,3,32,4. 10 This country mainly consisted of the Nabataean kingdom (annexed to the Roman Empire in 106 A.D.). 11 The documents are unclear. first-second century A.D. that an officer named Anaxicrates had been appointed for this mission. 12 Although evidence is significantly allusive, we know that he passed the Strait of Bab al-Mandab but was forced to sail back because of the lack of water. 13 He probably pointed out some mangroves, in particular in the Northern Red Sea at the Gulf of Suez. 14 The detailed discovery of the Red Sea mangrove forest began in the third century B.C., at the time when the successors of Alexander the Great, that is to say, the Ptolemies, ruled Egypt and Syria cartography, used information gathered by the explorers of Alexander and their Ptolemaic successors in his description of the Erythraean sea (below, p. 14). 17

In fact most of the extant evidence goes back to the third century B.C. and had been provided by Ptolemy II and Ptolemy III's explorers. Some of those men seem to have been skilful and educated people, who wrote reports once back in Alexandria. Several names are known to us: during the reign of Ptolemy II, Satyros explored the territory of the Trôglodytes in order to set up elephant-hunting bases; Simmias completed a similar task in the southern part of the Red Sea under the rule of Ptolemy III; Ariston was sent by Ptolemy II to explore the eastern coast of the Red Sea (in fact he repeated the voyage of Anaxicrates). Their reports took place with other official documents in the "royal hypomnêmata". Literally this word means "memoranda", or "notes", and broadly refers to royal archives. 18 Fortunately, some of this huge amount of information has been preserved in the fifth part of a treatise entitled On the Erythraean Sea.

The On the Erythraean Sea is a monograph devoted to the countries surrounding the Western Indian Ocean, which was composed by Agatharchides of Cnidus. The evidence for Agatharchides' life is meagre. By the time he began to write his On the Erythraean Sea in Alexandria, he was already an experienced author with two histories to his credit (Affairs in Europe and Affairs in Asia). At some point in his book Agatharchides mentions eyewitnesses who supplied him with some knowledge. There is little doubt that these were merchants sailing up the Red Sea for trade purposes. 17 The Geography of Eratosthenes has not survived, but some significant parts of his book are quoted by the geographer Strabo (c. 64 B.C. -c. A.D. 24). 18 Agatharchides of Cnidus, On the Erythraean sea, transl. and commentary by Stanley M. Burstein (London: The Hakluyt Society, 1989), p. 30. 19 Strabo drew these data from another author, Artemidorus of Ephesus. Some of these merchants were certainly familiar with the Trôglodyte coast, such as the anonymous Greek author of the Periplus of the Erythraean Sea, a book which mainly consists in a list of the Western Indian Ocean ports and the commodities that could be imported from and exported to them. This book is dated to around 70 A.D. Its author was well informed about some countries and nations surrounding the Erythrean Sea -yet several areas lack the wealth on information on others, the Arab-Persian Gulf being an important example. As for mangroves, however, it seems that the data provided by merchants are less accurate than those gathered by the Ptolemaic travellers.

In order to be complete, two further authors must be mentioned, although they are of secondary importance with regard to the subject of mangroves in antiquity: Pliny the Elder (A.D. 23 -A.D. 79) who wrote an encyclopaedic work (the Naturalis Historia) and Plutarchus (c. A.D. 46 -A.D. 120), a Greek biographer and essayist, have preserved a few but interesting data.

Discussion and interpretation

The mangrove areas known to the Greeks The meagre amount of textual evidence allows us to list the areas where the Greek travellers noticed the presence of "marine forests." As the reader will see, some locations are vague, mainly because the original accounts have disappeared. In contrast, other mangrove swamps had been assigned a precise location, which makes comparison with the current situation possible.

The African side

Small shrubs were reported in the gulf of Heroes (= the Gulf of Suez) by Theophrastus, who perhaps borrowed this information from Anaxicrates: "In the Gulf called 'the gulf of Heroes' (…) there grow 'olive trees' (…) which are not green but like stones so far as they project above the sea, but in leaves and shoots they are like their green namesakes". 20 Today there are no more mangrove stands in the area referred to by Theophrastus. Only five groves are found on the southeastern tip of the Sinai Peninsula, in the Gulf of Aqaba (all are now included in 20 Theophrastus, Enquiry into Plants, 4, 7, 2 (tr. Arthur Hort, The Loeb Classical Library). a protected area). It is worth noticing the accuracy of Theophrastus' short description: he points out only one species, the "olive tree" (Avicennia marina). In fact, in this latitude mangroves are monospecific, consisting only of Avicennia. As for the allusion to the appearance of "stone", it refers to the crust of salt, which forms on the part of the trunk washed by seawater.

Three islands covered with "olive-trees" (Avicennia marina) were reported around Myos Hormos. 21 The ancient port of Myos Hormos (also named Aphrodite's Harbour) was situated near today's Quseir al-Qadim (figure 2). So far these three islands have not been identified. There are still some stunted stands of Avicennia not far from this area (Safaga Island, South Safaga, Wadai Abu Hamra 22 ) but most of them are impacted by the development of resorts and marina. The existence of a mangrove in Myos Hormos in the Roman period has been demonstrated by fieldwork: " It appears that in the Northern part of the site, a large area of mangrove swamp was leveled to make way for an ambitious harbor building project."

23

Theophrastus reports some mangrove stands growing "above Coptos" (this expression probably means: at the end of a track which begins at Coptos -figure 2): "And in the sea called Red Sea a little above Coptos (...) there grows on the land no tree except that called the "thirsty" acacia (...). But there are plants in the sea which they call 'bay' and 'olive'". 24 Theophrastus' source may refer to a mangrove swamp in the vicinity of Berenikê.

Ptolemais of the Hunts was the first Ptolemaic station for elephant hunting to be founded, maybe in 276 B.C. Its precise location (Aqiq? Trinkitat?) has not been established (figure 2). Pliny the Elder describes the site as follows:

"Beyond there are forests, in which is Ptolemais, built by Ptolemy Philadelphus (= Ptolemy II) for the purpose of elephant-hunting and consequently called Ptolemy's Hunting Lodge; it is close to Lake Monoleus". 25 21 Diodorus of Sicily, Historical Library, 3, 39, 2.

22 PERSGA, p. 13. 23 David Peacock & Lucie K. Blue (eds.), Myos Hormos -Quseir al-Qadim. Roman and Islamic Ports on the Red Sea (vol. 1). Survey and Excavations 1999-2003 (Oxford: Oxbow Books, 2006), p. 94, 175. 24 Theophrastus, Enquiry into Plants, 4, 7, 1-2 (tr. A. Hort). This lake is likely to be a lagoon. Pliny's source probably refers to marine forests, that is to say, mangrove stands. In fact several Avicennia mangroves are still present between Port Soudan and Aqiq Kebir.

Several ancient Ptolemaic harbours between Ptolemais and Bab al-Mandab were probably named after the "sea forests" that they supported, such as Elaia limên (= "Olive tree Harbour"); Kolobôn alsos (= "the Holy Wood of the Koloboi"). 26 We cannot accurately determine the precise location of these places. However these toponyms show that the Mediterranean travellers and observers were aware that mangrove forests were more and more abundant in the southern part of the African Red Sea. Interestingly another species name, i.e., daphnos ("laurel tree"), appears in our documents: we find in Ptolemy's Geography the name Daphninê nêsos ("Laurel Tree Island" 27 ), which may point out Rhizophora mucronata (see, however, below, p. 16-17). Despite the continuous deforestation, which reduces mangroves, Rhizophora still survive in numerous channels, creeks and lagoons along the Eritrean and Djibouti coasts.

Several groves located between Bab al Mandab and Berbera had been reported by Ptolemaic explorers in the late third century B.C. 28 The mangrove stands lying near Abo and Caluula were known to merchants. The Periplus of the Erythrean Sea mentions two harbours respectively called Daphnôn mikros ( "Small Laurel Grove") and Daphnôn megas ( "Large laurel grove", also named Akannaifigure 2). 29 There is no doubt that "laurel" refers to a mangrove species, whose identification unfortunately remains dubious (Avicennia or Rhizophora).

The Arabian side

25 Pliny the Elder, Natural History, 6, 171 (tr. Harris Rackham, The Loeb Classical Library). 26 See, for instance, Strabo, Geography, 16, 4, 14.

27 Ptolemy, Geography, 4, 7, 11. This island may be identified to Difnen Island, located north of Mitswa (Massawa). 28 Strabo, Geography, 16, 4, 14. Very few mangrove stands are mentioned in the ancient documents. The Ptolemaic explorers are likely to have observed the Sinai Peninsula mangroves, which grow around Ras Muhammad.

Agatharchides' text, however, having been corrupted in its transmission, is not clear. 30 Several islands in the Strait of Tiran were said to be covered with "olive trees" which must have been Avicennia marina since only this species grows in such latitudes. 31 Apart from these places there is hardly any evidence relating to mangroves on the Arabian side, although today mangroves are found in the southern part of the Red Sea (for instance, in the Farasan Island -figure 2). 32 This fact has two plausible explanations. Firstly, the mangroves of the Arabian side were certainly less reported than the African ones because very few Ptolemaic explorers were sent to this region because there were no elephants to hunt. Secondly, southwest coastal Arabia was more or less under the control of kingdoms such as Saba and Qatabān. Thus the Ptolemaic kings may have been prevented from establishing settlements there. Thirdly the Greek merchants, who began to sail to South Arabia in the second century B.C., apparently did not report the mangroves in this area.

To close this section, the reader's attention is drawn to the Strait of Tiran area. Some islands were partly covered with mangroves in antiquity but the trees have completely disappeared today. This is an interesting case of environment modification, documented only by the Greek evidence. 30 Pierre Schneider, "La connaissance des mangroves tropicales dans l'Antiquité (compléments)", Topoi 17 (2011): 353-402, pp. 367-368. 31 See, for instance, Diodorus of Sicily, Historical Library, 3, 44, 3. explorers did. That said, it must be stressed that mangroves were not methodically described by the above-mentioned travellers. When they came across the Red Sea marine forests, they primarily focused on their main features and peculiarities. Such "main features" refer to the most visible features and their "peculiarities" reflect the most striking details from a Mediterranean point of view. 33 These points are made clear in the following two texts: 33 See, for instance, Diodorus of Sicily, Historical Library, 3, 38, 5 : "But for our part, we shall make our beginning with the farthest regions of the innermost recess and then sail along its two sides past the mainland, in connection with which we shall describe what is peculiar to them and most deserving discussion." (tr. Charles H. Oldfather, The Loeb Classical Library) "Above this harbour (i.e. Myos Hormos) are situated three islands, two of which abound in olive tree and are thickly shaded, while one falls short of the other two in respect of the number of the trees but contains a multitude of the birds called meleagrides". 35 In another passage he depicts a place somewhere around Aqiq:

"After sailing past these regions one finds that the coast is inhabited by many nations of Fish Eaters and many nomadic Trôglodytes (...). From this region onwards the gulf 36 begins to become contracted and to curve toward Arabia. And here it is found that the nature of the country and of the sea has altered by reason of the peculiar characteristic of the region; for the mainland appears to be low as seen from the sea, no elevation rising above it, and the sea which runs to shoals, is found to have a depth of no more than three orgyai, while in colour is altogether green. The reason of this is not because the water is naturally of that colour, but because of the mass of seaweed and bushes which show from under water". 37 These excerpts list the most striking features of the mangrove landscape as seen by the Greeks. In particular they point out: 1) the density of the mangrove stands; 2) the deep green colour which dominates in the landscape; and 3) the shallowness of the sea in the mangrove areas (three orgyai are about five meters).

Eratosthenes of Cyrene -who gathered data from Alexander's the Great Friends and Ptolemaic explorers as well -stresses another peculiarity of those marine forests: 34 Diodorus of Sicily, Historical Library, 3, 39, 2 (tr. C. H. Oldfather). See also Schneider, La connaissance des mangroves (compléments), pp. 353-356. 35 Unidentified bird. 36 The author certainly points out the Gulf of Aqiq.

37 Diodorus of Sicily, Historical Library, 3, 40, 2 (tr. C.H. Oldfather).

"Along the whole of the coast of the Erythraean Sea 38 down in the deep, grow trees like the laurel and the olive, which at the ebb tides are wholly visible above the water but at the full tides are sometimes wholly covered; and while this is the case, the land that lies above the sea has no trees, and therefore the peculiarity is all the greater". 39 This passage shows that the Greeks were bewildered by the fact that mangrove trees are capable of growing in sea water without being harmed by the tides. Pliny the Elder gives a far more vivid description of this feature:

"On the Red Sea 40 (…) the trees are of a remarkable nature; for they are to be seen on the coast when the tide is out, embracing the barren sands with their naked roots like polypuses, eaten away by the salt and looking like trunks that have been washed ashore and left high and dry. Also these trees when the tide rises remain motionless although beaten by the waves; indeed at high water they are completely covered, and the evidence of the facts clearly proves that this species of tree is nourished by the brackish water. They are of marvellous size". 41 It is possible that the practical purpose of such reports was to guide sailors. Each landscape with its own characteristics could be used as a landmark. It should be remembered that there were scarcely any nautical charts in this period. Let us imagine a Greek pilot steering his ship beyond the Gulf of Suez. Once he had, for instance, passed three islands lying on the left hand side with these extraordinary green trees rooted in the seabed, no doubt he was able to determine that he was close to the harbour of Myos Hormos. The laurel groves mentioned by the Periplus of the Erythraean Sea may have served the same purpose: 38 That is to say, the Western Indian Ocean, including the Red Sea. 39 Strabo, Geography, 16, 3, 6 (transl. Horace L. Jones, The Loeb Classical Library). 40 In this passage the name Red Sea (mare Rubrum) refers to the Arab-Persian Gulf. 41 Pliny the Elder, Natural History, 12, 37 (tr. H. Rackham).

"Beyond Mossylon, after a two-run voyage come the so-called Neiloptolemaiu, Tapategê, a small laurel grove, Cape Elephas (= Ras Filuk, west of Cape Gardafui)it has a river called Elephas -and a large laurel grove called Akannai". 42 However, it is proposed here that the descriptors had another goal in mind. Let us remember that the duty of the Ptolemaic agents, and of Alexander's friends as well, was to explore new territories for the king. Besides the political results of this reconnaissance, the king could boast of a form of domination in these remote countries. The Ptolemaic explorers described the mangroves in order to enhance the knowledge of the southern edge of the world. As a matter of fact, discovering "unknown" countries and landscapes contributed to enhance Ptolemies' prestige.

The glory of the dynasty was all the more remarkable as the landscapes discovered by their agents were extraordinary. In fact mangroves were often regarded as an much-admired natural phenomenon, the Greek word being paradoxon. As seen above in the excerpts of Eratosthenes and Pliny the Elder's, the fact that mangrove trees could overcome salt and tides was amazing for Mediterranean observers. They also found it admirable that trees growing in sea water could blossom and bear fruit. 43 The biggest paradoxon was probably the spectacle of trees rooted in the seabed contrasting with the few ones growing on the land nearby: it seemed that the normal order of Nature was reversed, for trees normally are produced by earth and not sea. 44 Here are Plutarchus' words:

"And the provinces of Gedrosia (Baluchistan) and Trôglodytis, which lie near the ocean sea, being by reason of drought barren and without any trees, there grow nevertheless in the adjacent sea trees of a wonderful height and bigness, and green even to the very bottom; some of which they call olive-trees, others laurels (...)". 45 The Greek body of knowledge concerning this marvel of Nature in terms of botany is examined in the following section.

From depiction to understanding

The first issue to address concerns the question of species. Which ones had been recognized by the Greeks observers? Here, in fact, lies a major problem: in Greco-Roman antiquity, comparing exotic species with the Mediterranean ones was a common way to describe new species. In the case of Red Sea mangroves, the trees are often referred to as "olive trees" and "laurel trees" without further details. 46 For instance, Pliny the Elder describes the marine trees growing in the vicinity of Berenikê (compare with Theophrastus, above, p. 10) as follows:

"But in the East it is a remarkable fact that as soon as we leave Coptos, passing through the desert we find nothing growing except the thorn called "dry thorn", and this quite seldom; whereas in the Red Sea there are flourishing forests, mostly of bay and olive, both bearing berries (…). The bushes themselves grow to the height of a yard and a half. The seas are full of sea-dogs, so much so that it is scarcely safe for a sailor to keep a look-out from the bows etc." 47 In fact, the main elements of the description were included in the comparison. As for the so called "olive tree", the readers in Alexandria or in Rome might have imagined an evergreen plant bearing grey-green leaves; they might also have imagined a not very tall tree yielding fruit looking like olives. In reality, for the Greeks observers, the important point was the fact that such trees, roughly similar to Mediterranean olive trees, grew in brackish water. Accordingly, less attention was paid to the precise shape of their leaves or fruit. Unfortunately these missing details prevent us from clearly identifying the mangrove species called "olive tree," although it is very likely to be the Avicennia marina.

Trees referred to as "bay" are also unclear. Do these trees, which are similar to laurel trees, and bearing "berries" belong to the Rhizophora genus? Such an assumption would imply that Rhizophora was capable of growing in latitudes where it is completely absent today. If this idea is rejected, then it must be concluded that the Greeks, observing various Avicennia marina specimens (which are highly variable), thought that the Red Sea mangroves supported two species that were each given a specific name.

There are more accurate descriptions in the documentation but these descriptions remain confusing. For instance, we are told that the "olive tree" has a fruit like an olive," 48 but this detail may be relevant to both dominating species, that is to say, Avicennia marina and Rhizophora mucronata.

Pliny the Elder states that the so-called "olive tree" is used for medicinal purposes: "In Arabia (i.e. in the Arabian Gulf, or the modern Red Sea) there is also an olive endowed with a sort of tear out of which a medicine is made, called in Greek enhaemon, because of its remarkable effect in closing the scars of wounds. These trees grow on the coast and are covered by the waves at high tide without this doing any harm to the berry, although accounts agree that salt is left on the leaves". 49 Despite this accurate data, we cannot determine with certainty whether Avicennia is referred to, since Rhizophora also provides a medicinal substance. 50 In conclusion, on the one hand both species were more or less distinguished since the Greek observers noticed some differences between Avicennia and Rhizophora as regards leaves, roots and fruit. On the other hand, they neither managed to give a clear specific name to each species nor to provide a systematic depiction.

The Greek observers also focused on the puzzling relationship between trees and sea, which was certainly a tricky question. How could they grow in sea water? Why did salt not harm their trunks, leaves and roots? Though the Greeks were aware that some plants are suited to salt water (for instance, seaweed), the case of "laurel trees" and "olive trees" was completely different: they were not small algae, but real trees with trunks, leaves, roots, blossom and fruit. To people whose livelihood was based on farming and who were aware of the destructive effects of salt, this extraordinary point deserved investigating. Such an inquiry was attempted by several Greek scientists, the most famous of them being Theophrastus. His theory was based on observations going back to the explorers of 48 See, for instance, Pliny the Elder, Natural History, 12, 77. Alexander the Great. Theophrastus claims that either mangrove trees can get fresh water from under the muddy bottom of the shallow sea, or are capable of absorbing brackish water. He seems to have favoured the former explanation, probably because the everyday experience could not support the latter one. Pliny the Elder (see above, p. 14), however, claimed that sea water was tolerated by trees .

Theophratus also thought that the warm climate of the Red Sea and of the whole Erythrean Sea in general, enabled the mangrove trees to become tall, instead of remaining small plants. This assertion was probably supported by the idea, shared by many Greek scientists, that solar heat played a major role in the growth of animals and plants (for instance, the extraordinary fertility of India was believed to result from the hot climate of this country):

"For there are some plants which cannot live except in the wet; and again these are distinguished from one another by their fondness for different kinds of wetness; so that some grow in marshes, others in lakes, others in rivers, others even in the sea, smaller ones in our own sea, larger ones in the Erythra thalassa." 51 Today the ecological importance of the mangrove ecosystem, which provides shelter and food for many various species of marine creatures, not to mention birds and other animals, has been widely studied. Analysing the complex interactions between fauna and flora on which this ecosystem is based was impossible to the Mediterranean observers: they lacked the intellectual tools and concepts to carry out such an inquiry. That is why they only addressed botanical issues. In contrast, the relationship between the mangrove forests and the people settled in, or near them was not ignored.

Peoples and mangroves in the Red Sea

Thanks to recent archaeological excavations in Oman and the U.A.E., which have brought to light some remains of Neolithic communities of fish eaters, more is known about the vital connections between mangroves and human communities in antiquity. Mangroves supplied these communities with food, such asTerebralia palustris, a gastropod living in close relationship with Avicennia, timber 51 Theophrastus, Enquiry into Plants, 1, 4, 2 (tr. A. Hort). On this topic, cf. Schneider, Connaissance des mangroves, pp. 218-221.

Unfortunately, the author does not tell us in detail how these shelters were built. He rather develops the philosophical idea that Fish Eaters managed to live in harmony with Nature, as they were able to use at best the poor resources provided by the sea: "For passing their days as they do on land and in the water at the same time, they lead a pleasurable life since they avoid the sun by means of the shade cast by the branches and offset the natural heat of the regions with the continual washing of the waves against them, giving their bodies comfort and ease by the pleasant breezes which blow about them." 61 Despite this philosophy-oriented development, an important fact is brought to light: there were Fish Eater communities who did not hesitate to settle inside the groves, so that they could guarantee their food supply and have a proper shelter. In other words, the written evidence corroborates the abovementioned archaeological discoveries.

Beside this excerpt, there is an allusive remark telling us that the Trôglodytes also used the mangrove resources. Atheneus of Naucratis (a Greek rhetorician who flourished in the second-third centuries A.D.) quotes a text which dates from the Ptolemaic period and says that a Trôglodyte tribe used the "olive wood" to make a musical instrument named pandoura. 62 Avicennia and Rhizophora wood may also have been harvested for fuel by the same people. If, in addition, it is recalled that the Trôgodytai led a pastoral life, we may assume that their cattle fed on mangrove forests, as camel herds do in some places today. 63 

Conclusion

The first descriptions of the Red Sea mangroves, and of mangroves in general go back to the Hellenistic period. It was the explorers sent by the first Ptolemies who gave the best accounts of these extraordinary ecosystems. Of course they did not offer a complete and systematic depiction of these marine forest. They just mentioned their most remarkable features from a Mediterranean point of view.

61 Diodorus of Sicily, Historical Library, 3, 19, 4 (tr. C.H. Oldfather). 62 Athenaeus of Naucratis, The Deipnosophistae, 4, 82, 184a.

63 PERSGA, p. 44.
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  figure 1). As a matter of fact, both Ptolemy II (r. 283-246 B.C.) and Ptolemy III (r. 246-222 B.C.) paid much attention to the African side of the Red Sea for military and political purposes, as they needed lots of elephants for use in Hellenistic warfare. 15 Unlike the Seleucids, the rival dynasty, they could not get war elephants from India. As a consequence Ptolemy II decided to have elephants captured in Africa and trained in Egypt. Such an undertaking, which required thorough explorations and huge means, 12 Jan Retsö, The Arabs in Antiquity: Their History from the Assyrians to the Umayyads (London -New York : Routledge Curzon, 2003), pp. 269-272. 13 Théophraste, Recherches sur les plantes (tome 2), ed., tr. and commentary by Suzanne Amigues (Paris: Les Belles-Lettres, 1989), p. 252. 14 Pierre Schneider, "La connaissance des mangroves tropicales dans l'Antiquité", Topoi 14 (2006): 207-244, pp. 213-214. 15 The Hellenistic period is the period of ancient Greek and eastern Mediterranean history between the death of Alexander the Great in 323 B.C. and the battle of Actium in 31 B.C.
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 1 Figure 1: The Hellenistic world in the late third century B.C.

  Agatharchides was a protégé of Cineas, a co-regent of the young king Ptolemy VI in the early 160s B.C. Thus he certainly had close connection with the political elite in the Ptolemaic capital, which facilitated the access to the hypomnêmata. The original version of the On the Erythraean Sea has been lost. Fortunately large excerpts have been preserved by the first-century B.C. historian Diodorus of Sicily and the Byzantine scholar Photius. Besides Agatharchides' work, some more information relating to Red Sea mangroves appears in Strabo's Geography, though it is significantly allusive. 19
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  The Periplus of the Erythraean Sea, 11. See The Periplus maris Erythraei, ed., tr. and commentary by Lionel Casson (Princeton [N.J.]: Princeton University Press, 1989), pp. 128-129; Hugo Bretzl, Botanische Forschungen des Alexanderzuges (Leipzig:Teubner,1903), p. 96.
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  Tomlinson, Mangroves, 201; PERSGA, 26. The Red Sea mangroves in the ancient descriptions Despite the severe damage that has affected the transmission of classical texts, there is no doubt that the best descriptions come from the fourth and third centuries B.C. explorers, namely those in the service of Alexander the Great, Ptolemy II and Ptolemy III. On the contrary the anonymous author of the Periplus of the Erythraean Sea does not give as many details as the fourth and third century B.C.

Figure 2 :

 2 Figure 2: The mangrove areas known to the Greeks
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  The Periplus of the Erythraean Sea 11 (tr. L. Casson). Mossylon = Bender Cassim?; cape Elephas = ras Filuch (Casson, p. 127). 43 See Diodorus of Sicily, Historical Library, 3, 19, 3; Plutarchus, Concerning the Face Which Appears in the Orb of the Moon, 25; Theophrastus, On the Causes of Plants, 2, 5, 2. 44 Schneider, Connaissance des mangroves, pp. 241-243. 45 Plutarchus, Concerning the Face Which Appears in the Orb of the Moon, 25 (translation William W. Goodwin, Boston: Little, Brown and Company, 1871).
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  Pliny the Elder, Natural History, 12, 77 (tr. H. Rackham).999 50 Schneider, Connaissance des mangroves, pp. 231-234.

On "olive trees" and "laurel trees", seeBretzl, Amigues, Théophraste, Schneider, Connaissance des mangroves, 

Pliny the Elder, Natural History, 13, 139 (tr. H. Rackham).

and fuel. 52 As M. Tengberg states, "dans un milieu aride, généralement pauvre en espèces arborées, ces forêts littorales ont dû constituer d'importantes réserves de matière ligneuse." 53 To give just one example, Tell Abraq, on the border between the Emirate of Sharjah and the Emirate of Umm al-Qaiwain, lay originally on the coastline (the site is now situated inland). Sediment analyses have established that in the late third millennium B.C., mangrove swamps grew in lagoons and islets. the early second millennium Rhizophora mucronata predominated, until Avicennia marina became the most abundant species. Archaeological fieldwork yielded also large quantities of shells. In addition, the Rhizophora samples discovered in the remains of burnt houses have demonstrated that this mangrove forest was a source of timber. 54 The same usages are attested in the Red Sea area. The harbour site of Mersa Gawasis, about 23 km south of Safaga, was used in the Middle Kingdom by the Pharaohs. In 1976-77 Abdel Monem Sayed established on the basis of material and written evidence that this place was the ancient port of Saww, from which seafaring expeditions were sent to Punt (possibly in modern Eritrea, but the location of this country is much disputed). 55 Recent excavations conducted by K. Bard and R. Fattovich have disclosed the existence of an ancient mangrove stand: "Test-pits at the base of the terrace at Wadi Gawasis also revealed that the shore of the lagoon was originally covered with mangroves (Avicennia marina) that were destroyed during the course of site occupation/use, as we can also infer from the great quantity of local grey mangroves used as a fuel at the site." 56 Besides Acacia nilotica and Cedrus 53 Tengberg, Les forêts de la mer, p. 43 ("in an arid environment, which usually is poor in tree species, these coastal forests probably supplied large quantities of timber"). libani, Avicennia marina was occasionally used for ship building. 57 If we turn our eyes to Myos Hormos in the Roman period, we can see that Avicennia was a common fuel resource: this species is well represented in the charcoal fragments examined by R. T. J. Cappers. 58 Excavations in Roman Berenikê confirms that Red Sea mangroves could match the local demand in fuel wood and timber: "

The three most common species of wood and charcoal are acacia, mangrove and teak." 59 In conclusion there is no doubt that mangrove forests were a providential source of wood for people staying or travelling in the barren areas of the Red Sea. That may explain why Ptolemais (above, p. 10) was built close to a mangrove forest: the Greek founders chose a place that offered not only fresh water but also plenty of wood.

The way in which mangrove resources were exploited by indigenous tribes is occasionally documented by the Ptolemaic explorers, as proven by a couple of texts. To begin with, Agatharchides of Cnidus borrowed from the Ptolemaic explorers a short description on the way in which an African tribe of Fish Eaters built their huts with branches of Avicennia: "A third method by which the Ikhthyophagoi find a dwelling for themselves is as follows. Olive trees grow about these regions in very great numbers and their roots are washed by the sea but they bear thick foliage and a fruit which resembles the sweet chestnut. These trees they interlace, forming in this a continuous shade and live in tents of this peculiar kind". 60 However, that the first scientific inquiry into mangroves began with the Greeks began is supported by the extant evidence: they discovered various mangrove swamps growing on the eastern Red Sea coast; they managed to distinguish two species and tried to understand how trees can survive and develop in brackish water. In addition they did not ignore the relationship between indigenous tribes and mangrove ecosystems. As this assessment of the Greco-Roman knowledge shows, the ancient descriptions of the Red Sea mangroves illustrate their zealous curiosity as to the vast regions that lay beyond the Mediterranean world. Their genuine astonishment raised an outstanding scientific inquiry which still deserves our admiration. A large amount of textual evidence having been lost, it is impossible to draw any solid conclusion about the modifications of this unique ecosystem since antiquity. Nevertheless the Greek researches deserve a place in today's body of knowledge about mangroves.