APOLLONIA
Let me put things straight: I have never been to Apollonia (I did not go further than Leptis Magna) but I met some of the most knowledgeable persons (Nic Flemming, André Laronde (†), Jean-Pierre Misson, Claude Sintès) who convinced me that Apollonia hosts the most important ancient port remains, preserved mainly because they are now under water. I would not feel entitled to write anything on this port, were it not that Jean-Pierre Misson showed me some under water pictures made in the sixties and in 2012 that are not yet published elsewhere. He did me great honour to accept publication on this web site.
I therefore rely heavily on quotations from several authors.
In Nic Flemming’s words (personal communication, 9/2/2014): 
“I have seen hundreds of other ports. […] Apollonia is unique. 
The unique features of Apollonia are:
· Relatively early date, 6-7th century BC, and later during the epoch of trireme warfare. No other complete harbour of this date.
· Completeness of port area, shore side, and dock structures. It is a complete ‘deck of cards’ so to speak, with nothing missing. A complete range of different structures and ancient technological functions, some still unexplained.
· Completeness (although collapsing) of the original sea defences, sea walls, cut wave traps, rubble breakwaters, as a complete system.
· Multiple layers preserved in stratigraphic context of at least 3 generations of structures on the dockside, all submerged, in the period 600 BC to Hellenistic/Roman.
· Numerous structures and rock-cuttings which are still unexplained, like the nine ‘quays’.
· Excellent clear water, easy place to film or work, and layers of sand accumulated which will preserve pottery and other artefacts. Hardly any excavation in the underwater city, so a great deal still to be learned. 
· Evidence that micro-features such as lead dowels, carvings, statues, pottery and other small items neglected in previous surveys still survive.”
Quoting Kalliopi Baika (2013) on the History of Apollonia:
“The ancient harbour of Apollonia in Cyrenaica was the epineion (out-port) of Cyrene, which lay 18 km inland. It is in a broad open bay, delimited to the east by Cape Naustathmos (Ras el-Hilal) 20 km away, and to the west by Phycus ([near] Ras Aamer). 
The natural harbour must have been in use since the foundation of Cyrene in 631 BC as a Greek colony from Thera. Apollonia is recorded as established in ca 600 BC as the ‘harbour of Cyrene’. Cyrenaica became a dependency of the Ptolemaic kingdom under Ptolemy I Soter in 322-321 BC. The cities of Cyrenaica became independent in 97 BC, after the kingdom passed to Rome. It received the name Apollonia. Mark Antony restored Cyrenaica to the Ptolemaic empire, and after the Battle of Actium it was combined with Crete, under Roman rule. Apollonia was an excellent naval base in a very strategic position in Cyrenaica, and Roman fleets were maintained there. The city was renamed Sozousa, when it became the capital of Upper Libya, a province created by Diocletian.”
Quoting Kalliopi Baika (2013) on the Port of Apollonia
“Apollonia was served by two harbour basins accessible in all weathers, the prevailing winds on this coast being from the north-west. The basins were formed on the rocky coastline by a projection on the west, and by a projection (which is now two islands, Îlot Hammàm and the smaller Îlot Sharkéa on the east) which protects them from the north. 
The western harbour, that was an inner harbour communicating with the eastern one via a channel, probably originally had an entrance on its north. The eastern harbour was open on its eastern side, between Îlot Sharkéa and the coast, with a lighthouse located on the southern end of this island. The channel connecting the two basins was later walled and protected on each side by two fortification towers that were part of the city fortification system. The western harbour, which was partly included in the city walls, contained the main complex of slipways. In general, the harbour underwent several reconstructions from the Classical period onwards. The channel between the harbours was deliberately filled in late antiquity so that the eastern harbour became the only harbour. 
The western harbour had at least five rock-cut complexes on its perimeter. However, only one group is now identified with certainty as slipways. This is located on the Îlot Hammàm in the north-east corner of the western basin. 
The small complex in the eastern harbour on Îlot Sharkéa, which was thought to be shipsheds, is now, after underwater exploration, identified as a quarry. The other harbour remains and rock-cut structures on the west and south edges of the western harbour and now submerged could have been ship-building areas, quays or warehouses.”
According to the latest research, the Glacial Hydro Isostatic (GIA) Sea Level Rise in this region was only 0.30 to 0.50 m during the past two millennia (Morhange, 2014). However, the relative SLR was much different in many places as it includes tectonic movements: in Apollonia, mainly subsidence.
Quoting Kalliopi Baika (2013) on the Relative Sea Level Change at Apollonia:
“[…]. The French team that carried out supplementary investigations at the entrance towers to the western harbour estimated a difference in sea level of 3.50 m, with a small variation for the small tides. This evidence was based on indications of lithophaga on the sides of the fortification towers facing the channel. This level was tested on all features submerged in the harbour and gave satisfactory results for 90 per cent of them. In addition, in the channel the surfaces of the walls below the ashlar superstructure are rock-cut, suggesting that they were once above sea level. The artificial blocking of the channel, which terminates at the same level as the lithophaga lines, offers additional support for the suggestion of a difference of 3.70-3.80 m since the beginning of the Christian period.”
Quoting Nic Flemming on the Relative Sea Level Change at Apollonia (personal communication, 15/11/2014):
“Knowledge of the numerous possible causes of change of local relative sea has increased greatly since the early days of research at Apollonia in the 1950’s to 80’s. Thus early observations in the field are generally correct, but the explanations in published articles are limited by the contemporary knowledge.
Factors which are now known to have influenced the local sea level are:
· Glacial Hydro Isostatic Adjustment (GIA), that is the response of the sea level and the earth’s crust to the melting of the ice caps at the end of the last glaciation. The most accurate estimations of this cause of relative sea level change on the Tunisian-Libyan coast are by Anzidei et al. (2011) and Lambeck & Purcell (2005). 
· For tectonic processes see Ambraseys (1984, 1994).
· For an up-to-date analysis of how all the various causes interact, see Tsimplis et al (2011).
Estimation of the total net change of relative sea level at different parts of the city of Apollonia produce different results, and there is no reason to doubt these values. In order of depth:
· French MAF results: the Lithodomos borings are at -3.0 m-3.8 m in the Christian era.
· Piscina, Fish tank, Flemming (1971): the walk way is at -2.5 m, therefore the sea level was lower than this in the Roman Empire period, probably around – 2.8 m. The floor of the slipway on thick deposits of rubble is at -3.0 m, and the solid floor is deeper than this. (The fish tank is cut into solid rock, as were many piscine all over the Roman world, so they had no problem in cutting rock below the sea level).
· West Island slipways (early period around 600-500 BC): the bottom of slips is at -2.8 m.
· Grid building: the depth on the harbour end of the grid, not on the masonry, is at -2.8 m.
· Grotto Reef tunnel: the ceiling of tunnel is just awash, so the floor of the tunnel is a bit shallower than – 2.0 m, and the sea level change must have been more than 2.0 m.
· ‘Quays’: the depth in the neighbourhood of the seaward end of the quays is 2.4 m (with some, unknown sand thickness on the seabed); and 2.2- 2.3 m depth at landward end of quays.
Further discussion of the sea level evidence yields:
· If we take the 3.0 m or more from the French data, then the slipways on the West Island are completely high and dry. They would be useless. Since there are small walls built on top of the slipways, and other walls built on the sea floor in the harbour basin below the foot of the slipways, this is consistent with a change of level between 500 BC and the time of the Roman Empire.
· The walkway of the Piscina would be dry by about 50 cm with a sea level change of 3.0 m, which seems a bit much, but not impossible. (A sea level of -3.5 m would make the piscine almost dry!) So, maybe the uplift continued into the Christian era. 
· The evidence from these two dates, about 500 BC, and the Empire/Christian period indicate that the city of Apollonia was uplifted by about 50 cm between these two dates, possibly more. This must have been due to earthquake activity (tectonic) since there is no evidence at other archaeological sites for a GIA drop of sea level during this period.
· During the last 2000 years the city has subsided by a total of about 3.0 m, and this relative change of level is made up of about 0.30-0.50 m of rising GIA sea level, and 2.5-2.7 m tectonic subsidence.
· The reversal of tectonic direction is quite common. Close to a subduction or normal fault the ground is dragged one way in a “stick” mode, and then an earthquake allows the fault to “slip”, and the ground moves the other way.
· If these figures are correct, the relative sea level was about 2.5 m lower than at present in the early years/centuries of the city after its foundation. The bottom of the slipways was at least 30 cm underwater, and the sea lapped between the ‘quays’. 
· In the following centuries BC (or AD?) the city was uplifted about 50 cm, and the slipways and the ‘quays’ became high and dry. The diameter of the inner harbour contracted, and a secondary group of structures was built on a smaller diameter, varying from 25-50 m in from the earlier circumference or water-front.
· Finally, during the late Roman Empire, or later (perhaps in a famous earthquake), the city was submerged by about 3.0-3.5 m.
Concluding: the dates and events listed above are rough estimates, but it is absolutely evident that the buildings are adjusted to two different relative sea levels at different dates. After the uplift phase, the inner harbour basin contracted in radius by about 25-50 m, and some of the earlier waterfront structures become unusable. The outer harbour would then have been much more important.”
In any case, 
the oldest structures which are now 2 m under water 
were around 0.5 m above water!

Overall pictures:
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The ‘quays’ are under the sea, right behind the columns, Pic. by Misson, 60's
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Pic. by AeroContractors , early 60's
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Map of Apollonia, showing the underwater ruins discovered in 1958-59 by N. Flemming’s team.
Dwg. by N.Wood , first published in 1959
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Dwg. by MAF 1996, Published by Laronde, 2001



The first map was drawn by Nic Flemming on the basis of original drawings by the architect Nick Wood, a member of the diving team led by Nic Flemming, back in the late fifties. It can be found in the Geographical Magazine for 1959 and 1960. It was redrawn for publication in the book “Cities in the Sea” 1971 book and we provide a clean HD copy here. It is still considered as an accurate reference.
[bookmark: _GoBack]

Slipways: 
Quoting Baika (2013):
The shipshed complex “has not been dated precisely. Due to its rock-cut nature, there are no stratigraphic elements in the complex itself to date its construction, apart from the Roman wall built across the seaward end of it. However, as the fortification walls which enclose the complex were built in a single construction phase in the second half of the second century BC, they provide a terminus ante quem for the complex's construction. […] The shipshed complex is the earliest harbour structure in Apollonia, according to Laronde (1996). The war fleet of Cyrene was equipped with triremes in the fourth century BC. Although the harbour would have been in use from the seventh century BC, there are no architectural remains in the harbour dated before the fourth century BC, Flemming proposed a date probably at the beginning of the Hellenistic period.”
The shipshed complex “is located on the central island, Îlot Hammàm, in the north-east ‘corner’ of the western harbour, just north-west of the channel connecting it to the eastern harbour. The slipways face south and are well protected from the north-west prevailing winds. The back ends of the slipways are partly above sea level, while their lower parts are today totally submerged. The site was reoccupied in Roman times, and there are traces of extensive later quarrying that has altered severely the original form of the area immediately to the north of the complex and, to a lesser (although not completely clear) extent, of the complex itself.
Ten slipways were described and planned by Flemming (1971) and later by Sintès (2010). They form a complex ca 63 m wide and at least ca 30 m long They are fairly well preserved. 
The back walls of Slipways nos. 3 to 5 are aligned, as are those of slipways 7 to 10. Those of the latter set (nos. 7-10) lie slightly further north. Slipways 2 and 6 are shorter than the others, with their back walls 2.50 m and ca 3 m to the south respectively.
The internal width of the slipways varies, but cannot be precisely determined due to erosion. According to Sintès, they are generally a little less than 6 m (from 5.50 m for slipways 1 and 6 to 5.95 m for slipway 7). According to Flemming, they were preserved for a length of ca 40 m. This measurement coincided with the wall across their lower end which was subsequently found to be a later, probably Roman, feature. Only a maximum of 30 m were visible thirty years later, probably due to sand movement. Given the general accuracy of Flemming's plan it is reasonable to use his measurement, rather than speculate on it in the absence of any other.
The slope of the slipways varies between 3° (1:19) and 4° (1:14) for slipways 1 to 7. No change of inclination was observed in the upper part of the slipways. Slipways 8, 9, and 10 have an almost horizontal surface that may result from later stone extraction or occupation in the Roman period. […] 
Flemming reported that each slipway has a shallow V-shaped cross-section, but this was not verified by recent research. Slipways 3, 4, 5, 7, and 8 were equipped with a central flat runner, while those in slipways 2 and 6 have three central grooves. As recorded by Sintès, these central runners are quite narrow: 0.70 m for no. 2; 0.80 m for no. 3; 0.73 m for no. 4; 'without doubt 0.70 m for no. 6; 0.74 for no. 7 (although uncertain due to later stone quarrying)'. Only the runner in slipway 5 is wider: 1.50 m on average. No runner was found in slipway 1, although its original inclined surface is preserved. It is not known whether slipways 8, 9 and 10 had central runners because their surfaces have been re-cut. None of the runners have signs of wear on them.
Flemming reported that the central runners splayed out, widening from 30 cm at their top end to just over 1 m at the bottom end, and were about 5 cm high. However, recent research has ascertained that the runners did not widen, at least not in the parts that are accessible today, with the exception of the one in slipway 2 (which has central slots) on which such a gradual widening is perceptible. According to Sintès, the stone blocks surviving in the upper ends of slipways 4 and 7 on the axis of each are not part of the original construction (they are irregularly placed and too unstable and small to support the stern of a ship).
The runners in slipways 2 and 6 have a central slot. The one in slipway 2, which is very well preserved, is 10 cm wide and up to 30 cm deep in places. The French team observed that this slot is flanked by a slot on either side, on average 10 cm wide and 5 cm deep. These two slots are 1.10 m apart at a point 11.50 m from the back wall of the slipways, and 1.30 m apart 25 m from it. At the same points, the central runner is 25 cm high (at 11.50 m) and almost flat at 25 m from the back wall. This progressive splaying out and increasing shallowness is clearly shown in Flemming’s cross-section of the ramp. He also reported that while the runner becomes flatter and broader, the slot becomes progressively shallower towards the bottom of the slipway from 10 cm at the top to 3 cm at the lower end. According to Sintès, although slipway 6 is much less well preserved, an identical central runner can be detected on it. 
In slipway 2 there is a very eroded rock-cut projection (ca 70 cm long and 1.50 m wide) in the rock-cut back wall of the slipway on the axis of the central slot. In slipway 6 this has the form of two stumps of rock with a cutting in the centre still visible above the water at the point where the central slot should end. The preserved height (ca 0.60 m) of this projection has led Sintès to suppose that a ramp may have risen to this height at the back end of the slipway; but the debris in the back end of the slipways has made difficult the interpretation of this feature and its relationship to the central slot. These two slipways are apparently shorter than the others as their back walls are not cut as far north as the others. Sintès suggests tentatively that slipways 2 and 6 may represent a variant type of slipway.”
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Slipway 2, with slot, Pic. by Misson?, 2010
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Slipway 2, with slot and 1 of 11 10x15 cm indentations spaced 1.1-1.2 m, Pic. by Misson?, 2010
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Slipway 2, curved offshore end of slot, Pic. by Misson?, 2010
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Slipway 2, curved offshore end of slot, Pic. by Misson?, 2010

	[image: R:\DIRECTION\PERSO\Archeo\Documents\Par SITE\Apollonia\Xelectionpourww\Slipways\CALE 2 PHOTO 6.jpg]
Slipway 2, curved offshore end of slot, Pic. by Misson?, 2010
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Slipway 2, curved offshore end of slot, Pic. by Misson?, 2010
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Slipway 2, curved offshore end of slot, Pic. by Misson?, 1965
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Slipway 7? or 6?, with central slot and 2 lateral slots, Pic. by Misson, 2012
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Fio. 65, Plan of Apolloni Harbour  (N. C. Flemming)
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