THRACIA PONTICA IV

25108000000 L0

Ml

i

X|¥',P $iinbjuy,p enbeyio)qig




ACTES DE SYNPOSIUN INTERNATIONAL THRACIA FONTICA IV - 6-12 OCTOBER 1988 S070POL

PROTO HARBOURS OF THE EAST MEDITERRANEAN

Honor Frost

. 31 Welbeck str., London WiM 7RG UK,

Archaeology is multi—djsciplinary, nevertheless archaeolo-
gists usually dig before Scienists start analysing. Harbour. re—
search reverses the Priorities, not only because of the size of
harbours, but because harbours are mechanisms. As a mill is ari=
vVén by a stream, so a harbour must respond to the seg. Techni-
cally, the general Precedes the particular: disciplines invelv—
ing Sophisticated Surveying -air and even satellite Photographs
T Core-sampling and the like - preceeq digging. The archaeolo-
gist is turned into a "ring leader" directing a circus of spe-
cialists and in order to do Successfully,he himself has to have
a clear idea of the nature of harbours and how and why they fun-
ction. Dimensional, chronological, geoclogical and Sociological
characteristics all need to be considered from the outset.

Dimensionally, Proto harbours can be vast, because their
size is dictated by natural features, ingtead of being imposed
°n nature by some architect. Chronologically, harbourworks may

logical event.Consequently it is important to remember that the
dating of proto harbours involves a geological as well as an
archaeological time-scale. i also important to remember
that, sociologically, the demands of Specialized fleets were and
are, almost invariably, mutually exclusive. Consequently major
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harbours are rarely multi—purpose;for instance, in contemporary
Europe, naval bases 1ike Toulon, Portsmouth and La Spezia serve
fleets of war; ports such as Marseille, Southampton and Naples
serve commerce, while St. Malo, Brixham and Mazzara ihl 511 1Y,
serve fishing;fleets. Regardless of period and place;other mil-—
lennial functions include: ports oL ca SO [ refuge, — of
transshipment,— of ferry—-services,— of cabbotage — even strong-—
holds for pirates.
in origin, proto harbours antedate man's discovery of how
to build on the sea—floor;: consequently, instead of imposing a
harbour onto a shore,he had to carve it out of some appropriate
lana—mass (Fig. AN PENITS technical solution originally evolved
out of the very limitations of the flat, shelterless shores
which characterise the Eastern Mediterranean. Phoenician engi-—
neers became SO successful at carving harbourworks that Phoeni-
cian experts were employed Dby other nationals (for example by
Yerxes to cut a canal through Athos (Herodotus VTl o0 nE e
after they had learned how to build on the sea floor, theilr
carved installations went on being echoed wherever they, or
their colonists had bases (for example Carthage). Be it noted
that carving natural rock does not provoke silting wheteas, 1n—

Schematic section of a Levantine reef showing the an—
cient method of flattening the sheltered side to make
a quay, then using the stone thus quarried to rein—
force (by various methods) a sea-wall.

evitably, walls built on the sea floor obstruct the currents
that flow across it, causing them to loose their impetus and 1n
so doing, to drop the sand they carry along with them. The ob-—

vious result is a build-up ofis1 Lt
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HISTORY

Our theme being the methodology of coastal research, which
I am illustrating by showing the major Levantine proto harbours
of Arwad,Sidon and Tyre (Fig. 2), I will give nly the briefest
reminder.of some of the historical data whiz:l links them with
the Bronze Age and,in addition,some later events connected with
sea—-power which affected their harbours. Nez1.ess to say, ne
example of rock—-cutting is,by itself evidence 10or dating;equal-
ly,surveys and historical references are too ueneral to be con-—
clusive, nevertheless when all three are comdrined a ceherent

picture begins to emerge.

Ugarit

Alexandria

Figure 2. The Levant coast.

1) ARWAD, according to a tradition guoted by Strabo, was found-
ed by islanders from the Arabian Gulf who bore the same name
(which means "explorer'). Biblical tradition names Arwadites as
the sons of Ham and Caanan (Genesis) and as '"the oarsmen of
Tyre'" (Ezekiel). ,An inscription at Karnak throws a more direct
light on Arwad's importance during the 15th century BC by boast-
ing of spoils of corn and oil taken by Thutmose 111; consider-—

inglthat the rocky Island itself is tmall and barren,this boast
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shows that Arwad must already have had mainland posessions. La-
ter, certain 14th century Tell el Amarna Letters, from Byblian
rulers begging Egyptian protection against the Arwadian fleet,
imply that the Island already had considerable sea—power — par-—
ticularly since these references also indicate that the Island
could not be besieged unless the attackers had an equally
strong fleet. During the 12th century BC, an Assyrian inscript-
ion records that Tiglath-pileser . the First hunted a "horse of
the sea" off Arwad. By the 8th century BC,Arwad like other city
—states of the coast, Qas paying tribute to his successor Ti-
glath-pileser III, a relief in his palace at Nineveh may repre-
sent Arwad's fortifications. Finally, the fact that the Island
Prospered under the Greeks and the Romans, is indicated by its

coinage.

2) SIDON, according to F.C.Eiselin, was founded around 2800 BC.
The high percentage of imported artifacts in the Chalcolithic,
Bronze Age, Iron Age, Late Hellenistic and Roman material exca—
vated in the. town, confirms the importance of its port during
all these periods. Again, texts help to fill in the picture: in
a 14th century Amarna Letter, a Sidonian ruler begs protection
from Amenophis IV against raiders from the North. During the
12th century Sidon headed a federation of the coastal city
states,but like other Phoenician towns, its alliances - whether
‘With neighbours or with Great Powers such as Egypt, Assyria and
Babylon - were in constant flux.In the mid-ninth century BC, the
severity of Assyrian rule caused the emigrations from both Si-
don and Tyre which resulted in the founding of Carthage. In 525
BC the Persian King Cambyses made Sidon the seat of a Satrapy.
The port then reached the peak of its prosperity: Sidonian sai-
lors fought for Persia during the Greek wars; the Phoenician
mercenary fleet was commanded by a Sidonian King;Xerxes himself
travelled on a Sidonian flagship; Phoenician engineers bridged
the Hellespont and cut a canal through Athos.By 351 BC Diodorus
(XVI, 41-45) mentions 100 triremes and quinqueremes in Sidon's
harbour. Ships of such size (judging from the known number of
their oars) could hardly have fitted into an inner harbour, but

the remains of Persian period masonry that they were surveyed
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underwater, along the offshore Island anchorage point to its
having been a suitable mooring for a great number of ships at
precisely that period.

3) TYRE (or SUR meaning rock),although the most famous in name,
is from the surveyor's point of view, but a ghost émong proto
harbouré! Its general conformation is archetypal, but within
this layout its installations have been so damaged by historic-
al and natural events as to justify Ezekiel's 7th century BC
predictions about their disappearance (only the date he had in
mind proved premature!)

Herodotus places Tyre's foundation at 2550 BC (the time of
the Caananite wars). On archaeological evidence, D. Harden ob-
serves that during the 18th to 17th centuries: ‘we may assume
the coastal cities (including Tyre) were building up their po-
wer". After the 15th century Battle of Megiddo, Tyre appears in
Egyptian inscriptions as a vassal town.During the Amarna period
Abimilki King of Tyre, begs Egyptian help against Sidon. By the
10th century, Tyre flourished under King Hiram the Great (the
ally of David and Solomon).He improved its harbour. His descen—
dant, Ithobal, fathered Jezebel who married Jehoram of Judea.His
grandson, Mathan, fathered Pygmalion and Elissa,or Dido - which
brings us to the founding of Carthage. In the 6th century Tyre
was destroyed by Nebuchadnezzor. Its harbour was eventually re-
built; its definitive destruction came in 332 BC,when Alexander
the Great conquered the Island by making a causeway that joined
it to the mainland. The resulting build up . of silt produced the
present peninsula.The geological changes that followed combined

to blur all but the outlines of the original harbour site.

GEOLOGICAL CLUES TO DATING

Where there is no soil (as on the reef-island of Arwad and

“indeed on all othqr rock-cut reefs) stratigraphic dating is out

of the question; so besides odd fragments of stylistically dat-—.
able masonary, the only clues left are geological. The slides

that I projected during this communication included aerial pho-
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tographs of a general nature, taken during the 1930s, by the

great pioneer of harbour research, the R.P. André Poidebard, as

well as more detailed photographs which I myself took during

the 1960s: in particular a series of aerial photographs I made

while surveying the Arwad reef for the Syrian Department of An-

tiguities. Alf the photographs I made illustrate: the interplay

of archaeological and natural features; they were examined and

interpreted by the many ‘academic and 'oil company' geologists

who were — at that time — based in Lebanon and who for various

reasons were interested in dating sea—level changes along the

Levant coast (see bibliography). Five main points emerge from
this evidence.

1) On Arwad, drillings made

for the Compagnie Francgaise

des Petroles, by Wetzel and

Haller, produced some inte-

resting facts. They demon-—

strated that after the depo-

o Amirit sition of the Arwad reef

l (Fig. 3), the sea (relative

to the land) rose above its

present level, then retreat-

ed again, returning towards

the end of the Iron Age to a

{ height of 3-4 m above its

Abou AH{:\ ‘ . 1. present level. Finally it

\\\\ 1 sank once more to its pre-—

\ %
Nussonieis % sent level. In other words,
‘¢ iMachroud \

{ ]
S \: before the Iron Age the reef

\
9

] would have stood higher
Tabbat ELHanunan1: above the water than it does
now,strongly suggesting that
Figure 3. The Arwad (or Rouad)
reef, and mainland site of
Tabbat el Hammam where,after dation courses which I re—
installations. on the reef
became submerged,a jetty was
built during the Iron Age. Iron Age (Fig. 4).

the submerged,rock—-cut foun-—

corded must antedate the
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‘Fjgure 4. Arwad: Plan (based on land and underwater survey and
aerial photographs) showing details of the basically
rock-cut sea-walls and the natural shelter to land-
wards.

Archaeological confirmation of this finding is shown by a
9th century BC jetty on the shore opposite the southern end of
the Arwad reef (Fig. 5). Exceptionally, the date of this parti-
cular jetty is firmly established, because its landward end fi-
nishes in a trench in Tell Tabbat el Hammam, which Braidwood
excavated during the 1930s. His stratigraphic dating for the
jetty coincides with the period when the harbour installations
on the opposite rdef would have become submerged and useless;
consequently alternative installations such as this jetty would
have had to have been built on the mainland shore to replace

the old and useless installations.
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Figure 5. The Iron Age jetty at Tell Tabbat el Hammam: its sub-
merged portion based on marine and aerial survey, and
its landward extremity on the sounding of the Tell.

2) Aerial photographs clearly démonstrate further evidence of
oscillations,which it is difficult to discern at close quarters
particularly on this Southern extension of the Arwad reef oppo-—
site Tabbat el.Hammam. These features include: wide "trottoirs"
caused by wave-erosion and pitted with natural holes ca?led
"solution-basins",or "marmites'". Like the "trottoirs'",the "mar-—
mites" are also caused by wave—action (being the result of
waves joggling a heavy stone until it wears a hole into the
soft beach-rock of the "trottoir" on which it lay the stones
themselves usually remain in the bottom of such holes) .From the
air similar holes can be seen on underwater shelves which must
therefore represent submerged trottoirs (since both "trottoirs"
and "solution-basins" can only be formed by waves at mean sea-—
level) . :

Longitudinal fissuring running through Arwad itself and

southwards down its reef also shows clearly on aerial photo-
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Figure 6. The islet of Machroud at the southern

tip of the Arwad reef (based on marine sur—
vey and aerial Photographs) .Sea—level chan-
ges postdating the submerged rock-cut foun—
dation trench (to the right)are marked by
erosion trottoirs and solution-basins at
and below present sea-level;these are tra-
versed by longitudinal fissuring of the
reef rock. A scatter of large square-cut
blocks of stone lie underwater to landward.
After the original installations became
useless, the Iron Age jetty on the Opposite
mainland may have replaced them, meanwhile
the islet continued to be used as a quarry.
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graphs and also denotes an earth movement which, again, is most
striking when it crosses the Islet of Machroud opposite Tabbat
el Hammam. Throughout the reef the fissuring runs through vari-
ous forms of rock-cutting (both installations and quarrying),
but at Machroud it runs at right angles across a man-made rock-—
cut trench (probably a foundation course) now submerged to a
depth of some 2 m. Finally, on the landward side Machroud both
large blocks of masonary. now underwater, seem to have fallen
from a pre—Iron Age structure that once stood on the Island

(@paiin el

3) During the 1960s certain geologists and geographers working
in Lebanon (see bibliography) realized that the remains of Vre-—
metedae which live only at mean-sea-level and edge erosion trot-
toirs, could be dated by Carbon 14; consequently so could the

raised, or submerged trottoirs on which they had once lived.

41 Along the Lebanese coast,evidence for dating oscillations by
wave—notches was deduced by Dr.Paul Sanlaville.Calling two such
notches the "Zennadian" and the "Tabarja" lines (respectively
at 2 m and 1 m above present sea—level) he dates the first to a
period between 2000 and 1500 BC, and the second to 200 BC to
400 AD.

Sluices

Minet er
Ruman

10 Beirut :
LR Sl o Sl Y
1000 M -

Figure 7. The reef-formation tangental to the shore at
Sidont ((1): Harbour unstallations on land (2-3);
the jetty still visible on the surface (6) and
the rock-cut sea-walls which (7); all surveyed by
R.P.Poidebard.
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The detailed land and underwater survey on the Island
harbour of Sidon,made 1in 1968-9, showing: in deep wa-
ter to the south a tumble of large blocks of masonary
mostly of the Persian Period) (6) then, to the north
of landing quays, the underwater foundations of a se-
cond jetty (5) and, further north, lines of rock—-cut
mooring-=bitts (indicated by black dotts) which are
to be found both at and above present sea-level. A
large number (2) is hewn in the rock-cut sea walls
(3) which protect the weather—side of the Island.

The Tabarja line shows clearly on the rock-cut installat-
ions of the Island Harbour at Sidon, where I recorded them be-
tween 1967 and 1968 (Figs. 7 and 8). The Lebanese Department of
Antuquities asked for the site to be surveyed, because the an-—

cient remains were threatened by a project for the redevelop-

"ment of the harbour.With the help of the Department's surveyors

and in collaboration with P. Sanlaville, J.C. Chaumeny and many
other experts, it was possible to carry out a gquite detailed
examination of the offshore anchorage, thus answering questions
that had been left outstanding in Poidebard's original survey
of Sidon, which had concentrated on the installations on the
mainland shore.

Thereafter, political events in the region put a stop to
all this coastal research. Surveying at Arwad ended in 1965,
thereafter neither ' P. Sanlaville, nor I were able to return to
check whether evidence collected in Lebanon also applied fur-
ther north. After 1969, it became impossible to continue re-
search at Tyre (Fig. 9), where my 10 years familiarity with the

site had resulted in a project for testing the stratigraphy of
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the harbour by core-sampling. It had become evident that, for
instance, the area Poidebard had called "the Southern Harbour"
had not been a harbour at all, but rather an industrial quarter
of the town which had become submerged at an early date. Core-—
sampling there, and also on the area silted as thé result of
Alexander's causeway, should have clarified not only the nature
and period of geologocal changes, but also the location of the

original harbourworks. This project too had to be cancelled.
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Figure 9. Tyre, after R.P.Poidebard. Underwater examination
excavation on land have since thrown doubt on
structural interpretation of the 'reinforcing" of
southern "moles'" and "closed potrs'" This research
cut short in 1969.

COTHONS AND OTHER CUTTINGS
The only cuttings I have mentioned so far, in discussing
proto harbours,are quays,sea-walls and foundation-trenches. But

in protecting their trade the Phoenicians are reputed to have
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made other cuttings (including the throats of those who spied
out their trade-secrets!). Along the open, shelterless Levant
coast,if trade needed naval defence, this meant making some ar-—
tificial form of installation whence fast ocared ships could be
both kept unobtrusively and launched quickly. The word "cothon"
which is associated with Phoenician harbours and interpreted as
an artificial basin cut into land (or rock) before being linkéd
to the sea by a channel, would fulfill this need, but no such
installation has ever been identified for certain along the Le-
vant coast. Poidebard hinted at the possibility of an inner, or
"'closed" military harbour at Sidon, which might have adjoined
the‘installations he studied on the mainland. If indeed such a
cothon existed, it would now lie beneath the modern town.
Elsewhere,no cothon was archaeologically proven until 1974,
when two lakes were confirmed as docks cut into the land,paral-
lel to the ancient shore—line. The investigations were carried
out by two of the international teams working on the UNESCO-
sponsored Carthage Excavation project. These cothons shared a
single entrance, so that ocared warships reached the inner, cir-
cular, military cothon after passing through a larger rectangu-—
lar dock, used by commercial shipping. The British team under
Dr. Henry Hurst, investigated the military harbour in some de-—
tail: they found slipways radiating from a building in the

- middle of the artificial Island in the centre of the cothon: it

is possible that more slipways, for larger warships, may have
existed around the circumference,but excavation of the cothon's
shore did not come within the set—limits of Hurst's campaigns.
Archaeological sequences, established in both cothons confirm
their Punic origin, then continuing use until the end of Roman
Carthage.

Two large tanks associated with the Phoenico-Punic sites
of ,respectively,Motya in Sicily and Mahdia in Tunisia,have been
called "cothons'. At Motya (one of the earliest colonies of
Tyre) the ‘'cothon" consists of a rectangular basin, only 52 x
37 m, whose wallsr are faced with masonry. Not only is it too
small to have accomodated ocared fighting-ships of the period

(again judging size on the known number of oars), but its en-
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trance which is both narrow and crooked could hardly be negoti-
ated by a small fishing boat. The structure is more reminiscent
of a fish-tank,or a Sac;ed basin such as the nymphaeum at Amrit
(on the Syrian coast opposite Arwad) .The rock—-cut basin at Mah-
dia is,perhaps, just large enough to qualify as a cothon, but it
still needs to be investigated archaeologically from this point
of view.

Finally, other kinds of rock-cut features crop Uup atfsi1tes
with Phoenician associations. The ancient town of Lilybaeum
which was built on a cape, was protected to landwards by a huge
rock—cut moat,part of which survives in modern Marsala where it
is known as the "Fossatto'".The Carthaginians built Lilybaeum tp
replace the earlier Phoenician colonial town of Motya (destroy-
ed by the Greek Tyrant of Syracuse in 397 BC); the new site was
also a typically Phoenician choice for a port, since ships can
always find shelter on one side of a cape. The seaward extremi-
ties of the Fossatto lost under overbuilding, because the rock
is lower near the shore; its line does, however,suggest that the
cutting might originally have linked the twin harbours. Histbry
and archaeology both confirm that Lilybaeum's walls were built
from stone quarried from the trench beneath them — in the same

way that . stone cut from the landward side of reefs to form

quays, was promptly used to strengthen the protective sea—-walls
on the weather side of Levantine prote harbours.

Another evocative example of rock-cutting exists at Phala-

sarna, a most interesting harbour on the western extremity of
Crete,which is currently heiﬁg excavated by Elpida Hadjidakis.
This 5th century BC site is now on dry land, having been raised
some 6 m above sea—level by earth movements. Certain installat-
jons are rock-cut, but the feature which long intrigued me con-
sists of a couple of larger than life, stone thrones. One of
them has the Phoenician "bottle motive", -in relief,on its back-
rest. What are these if not '"Astarte Thrones" (I know of no
other parallels)? For further signs of Phoenician presence we
must, however, await the results of Dr. Hadjidakis' excavation.

In the meanwhile, I cannot help wondering whether Phoenician
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engineers may not have been employed in the designing of Phala-
sarna's harbourworks.

Reverting to the major Levantine proto harbours, have not
mentioned the fourth and last of these well—-spaced,major Bronze
Age island-sites: the Homeric Pharos. Although I had the prive-
lege of examining the submerged remains of the Hellenistic Pha-
ros at Alexandria, I was unable at the time to visit the more
ancient ,rock-cut installations which were surveyed before 1916,
Gaston Jondet.
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THE SUBSIDENCE OF SEBASTOS: WHEN TEE HERODIAN BREAKWATERS IN
CAESAREA WERE FLOODED?

Avner Raban

. Center for Maritime Studies, University of Haifa, Mount
Carmel, Haifa 31999, Israel

1. THE HISTORICAL SOURCES.

Procopius, the Bishop of Gaza and a native of Caesarea
wrote in early 6th century the following (Migne, 1865,col. 2817)
"The harbour of the city named after Caesar had disintegrated
through age, and lay open to every threat of the sea. Its stru-
cture no longer measured up to the category of harbour, but of
its former condition it kept the name alone, " (trans.to English
by J.P.Oleson, in Oleson,J.P. et al. 1984:294,n.20). The "Name"
Procopius referred to in his narration,is "Sebastos", the Greek
equivalent to the Latin title "Augustus",which was given to the
first Roman Caesar and Herod's patron - Octavianus. This name
was designated for the Royal harbour of Caesarea, by the city
builder Herod the Great. There is quite convincing circumstan—
cial evidence for maritime activities in and around the subsid-
ing harbour basin during the 4-5th centuries (Hohlfelder, 1988:
59, n.20) and even historical documents referring to the entity
of Sebastos as an exXisting one (Hohlfelder, 1985). Yet all the
direct and indirec} testimonia presented by Hohlfelder refer
toward one point: the harbour at Caesarea (whether Sebastos or

"the municipal one to the south of it) were used for maritime

Purposes during the later Romen era (3rd-4th centuries). Such
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activities could be attempted 1n a manner So vividly depicted
by Procopius: M e merchant vessels that after escaping the
open sea, often suffered shipwreck 1n the harbour. Indeed they
who reduired +he goods had the more pitiable anguish, for, see—
ing the wares they happened to need perish, all they could do
was watch

A sinJ.e Rabbinic reference that might Dbe dated to the turn
of the 4'Fr century is of a more npositive" character concerning
the existence of an intact harbour basin in Caesarea (J.Gittin,
T e A0 "Rabbi Ya'acoVv berbbi Zivdi gaid: !"It happened that
someone !rought a bill of divorce from the port of Caesarea
(Literal.y the phrase used is "Lamina" = Limen of...). The case
came bzicre Rabbi Abbahu(the famous head of the Rabbinic School
at Caesarea, known as "Rabbanan de Kisrin') who gaid: ''Yes, one
is obliged to attest - "it was written in my presence, it was
signed in my presence" (as is the case with bills of divorce
broug}t from places abroad) ."But is not the port of Caesareé to
be considered as Caesarea itself?" Rabbi Abin said: "The reason
in this case wWas that it was & departing ship, already under
sail within the harbour'. This text is brought up as a case for
the integrity of Sebastos at the .time (Levine, 1975:17) . Yet
other explanations might be considered. One possible reason
might be the fact that Caesarea. the urban part within the old
., city walls of Straton's Tower were considered to be outside the
poundaries of the Holy Land (see €.9. Ringel., 1975:76, 124-8;
Raban, 1987) and therefore bills written within these walls, or
west of them would be considered as brought from abroad. Other
explanation might ©be that at the time, due to the state of the
harbour, the mooying merchantmen would set sail directly from
their mooring positions of f shore, with no need to be towed out
through the harbour channel, @as might have been the case when
the existing breakwaters necessitated such a procedure.

A single numismatic evidence discussed by Levine (1975:18)
who guotes Kadman (1957 :66-7) refers to a third century munici—
pal coin with thefLatin legend Portus Augusti (=the Greek epi-
thet Sebastos Limani) . Ringel, who treats the numismatic evi-

dence for the history of Caesarea and its maritime activities
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Figure 1. An aerial photograph of the submerged features of Se—
bastos from the NW (photo: Bill Curtzinger) .

in two places (Ringel, 1975:151-160; 1988) never refers to that
coin (neither does Hamburger in his treats of 1955 and 1986) .
Moreover,in Ringel's later paper (1988) there are some indirect
references from Rabbinic sources of the 2nd-4th centuries indi-
cating an unsafe situation for ships app;oaching Caesarea, much
like the Byzantine testimony of Procopius guoted above (Ringel,
1988:68-72) . Summerizing the historical evidence one might sa-
fely claim that the picture depicted is of an on-going maritime
activity in the city all through the Roman and Byzantine eras,
and a rather flourishing trade with oversea centres around the
Mediterranean. Yet, there are no indications for the very exi—
stence of Sebastos as a Royal entity later than the Neronian

coins of his last regnal year (67/8) with the Greek epithet
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uiKaisaria h pYos Sebastu Limeni" (Caesarea which is next to Se-

bastos) .

2. THE ARCHAEOLOGICAL DATA

gince it waS made clear that ©Sebastos has subsided at a
‘rate of 5-6m since the time of Herod (Raban et il G IR
ming et al.1978, Neev et al. 1978) the 1ssue of looking for dlss
chaeological data which might be instrumental for determining
the characteristic of the submergence and its date was given a

special priority.The submerged pasin of the great Herodian Har-—

CAESAREA
BATHYMETRIC MAP

o x X Ben-darobom

LEGEND 224
,“J Contowr Intervol O. 25 Meler
&3 xillings
3 Feolured Points from
Foban et of. (976)

/';}Fcuu Troce

Bathymetric map of the geafloor around gebastos., with
the suggested location of neOwtectonic fault lines
(after NeeVv SE Al 197d; compiled by ZevBen Avraham) .
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Figure 3. gchematic map of Caesarea with locator for
CAHEP '8 yvarious working areas.

bour (Fig. 1) was 'surveyed for Israel Electric Company in 1975

. for the very goal of detecting architectural features which are

at present significantly off their original relation with the
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level of the sea. This survey has produced builk of data to sug-
gest that most of the main basin of gebastos subsided by 5-6 m,
while its eastern part remained more or less at its original
elevation related to the sea level. A geomorphological survey
which was carried for the same purpose has produced- data for a
Neotectonic claim, with two vrecent fault lines presumably de-—
tected across the Herodian breakwaters (Neev et al.1978 and see
P ghatZ) Yet the character of the submerged features, such as
the sunken floor at area F (see Fig. 3) and lack of any histo-
rical reference to a singlé catastrophic event (such as the al-
leged earthquake of 130 A.D.)led the various scholars to assume
that the subsidence wWas rather gradual (Flemming et &al.., 1978:
59-65, 75-79:; Raban, 1985: 163; Hohlfelder 1985: 181-3; 1988:
BHGE 0
As for the date of the submergence of the breakwater

following archaeological remains might be instrumental :

a. Wreckage sites., on the top of the breakwaters, which are
table through typology of pottery vessels, might give us
latest possible date for the breakwaters being still intact,

at least well above the water along the majority of their

Figure 4. Broken amphoras from various wreckage sites on top
of the western breakwater of Sebastos.
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Figure 5. Broken amphoras from various wreck-
age sites. on tophLotae the western
breakwater of Sebastos.

cumference. A survey for such wreckage sites was carried twice,
in 1975 and in 1983 (Raban et al. 1976, Raban 1985:161) . Though
there are some controversies amond CAHEP's co-directors concer-
ning the exact number of wrecks actually found and identified
as such (while I cl@im that every heap of balast stones, that is

— stones of heavy minerals which are different from those used

.in the harbour construction and of foreign provenance — are to

be considered wreckage site, my col leagues would claim as such
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Figure 6. Broken .amphoras from various wreckage sites on tgp of
the western breakwater of Sebastos.

only clear concentration of broken amphoras or other componénts
of a sea-borne cargo,and see e.g. Hohlfelder, 1988:62. n 20)

there is no real argument questioning the  fact tha;
concentrations of broken amphoras . weéere
presently higher

located  "on | ‘top of

parts of the tumbling breakwaters.Some of the

- better preserved sherds might be typologically dated no later

than 3rd-4th centuries (Figs. 4-6). These shipwrecks testify

for a clear case: the wreckage took place

: on top of already
inundated tumbling and subsiding

upper structures of the main
breakwaters of Sebastos.

b.Wreckage site inside the harbour basin was traced during 1987

Among many finds that were

piles of basalt balast slabs there were

season just east of area R (Fig. 3).
scattered next to the

over a dozen of coins, all of which are dated to the first half

of the third centhy (Raban & Stieglitz 1988). During 1988
SOn more

. sea-—
- < Seir
oins and other artifacts of the same period were re—

_18 ed fl” m that site.Ever 1f ne uld argue that uch Site
\% O - one wo S . a
Hilght not be of hOIﬂU‘- enious and []Oll*disturbed (;hﬁrabter the im—
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portant fact is that such small metal objects were found on al-
most one meter of coarse sand mixed with rubble,shingle and sea
shells. These sediments are deposited on top of the original
floor of the harbour wich is clearly distinguished by its fine
compact clay deposits (Raban, 1985:161-3, Fig. 5). The coarser
sediments could be deposited within the harbour basin only
after its breakwaters were overflooded by the surge and wave
energy was prominent at previously still water area.These coar—
ser sediments were deposited at'the site east of area R prior
to the wreckage event — either very early in the third century

or already in the preceding one.

c¢. Excavations at the shore in area L:(Fig. 3) during 1986 and
1987 (see Stieglitz 1987: 187—8 (demarked as S1);Raban & Stieg—
1itz,1988) exposed land structures on top of Herodian pier (see

also Levine & Netzer, 1986:50-65) . The earliest floor on top of

the pier is of cemented plaster and belongs to a terresﬁrial

puilding with no opening toward the sea. This building excluded
the maritime function of the pier and is to be dated to the'se-
cond half of the 2nd century.It is clear that by that time this
part of the harbour was no more functioning as part of the ori-—
ginal Herodian complex (and see below, for sedimentological data

from the same site).

d. The rubble spill along the inner part of the northern Hero-—
dian breakwater (Fig. 3, area H) that was carefully studied du—
ring 1984 season (Raban, 1985: 158-9, Hohlfelder, 1987: 2,1988)
was well attested as a part of Anastasius’ attempt to renovate
the harbour around 500 A.D. The rubble spill of this Byzantine
rampart was laid directly on top of the lower components of the
original breakwater. It is clear that by the time of Anastasius
the north breakwater of Sebastos was already stripped off of
almost every single ashlar block of its original guays, vaults,
towers and walls. The remainings were well below the waves, as
indicated py the remains of late Roman amphoras that were found

burried underneath the Byzantine rampart. CEY g /a0,
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BRI TRe R/ s R :
= Early Byzantine amphora on top of

the &

b?Zaizbrlo of the north Herodian

B blaﬁer and covered by the rub-
ocks of Anastasius' rampart

(Photo: M. Little)

3. SEDIMENTOLOGICAL DATA

As it has be ; .
en indicated above,marine sediments at coastal

environments usua ; ; :
lly grain-sized, show features and composition

derived directl
Y from the types of nearby resources of non-—-con-—
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solidated sediments and depend on the rate of the energy avail-
able that carries them around and deposits some of the suspence
when subsiding (see e.g. Kraft et al. 1981, Nir, 1982). Dealing
with a well confined segment of nearshore sea floor and the
beach at its lee, as is the case at Sebastos, one wquld suggest
sedimentological changes as a by-product of two variables:

a. Deeper floor to the harbour basin which by itself would
produce deposited sediments of somewhat finer particles.

b. Lesser protection against ‘the surge through the process
of the discomposition and submergence of the breakwaters.

This second trend would produce coarser sediments both on
the sea floor at the harbour basin and on the beach at its lee,
if such natural feature would be allowed within an operating
harbour (and see e.g. Josephus, JASEXVE=LT S35 35)

Having these sedimentological facts in mind one can Survey
the data exposed through CAHEP's various probes,bearing in mind
that arcaeologically or stratigraphically dated natural marine
deposits might be characteristic and indicative of the topo-
graphic situation at the time. This hypothesis is to be tried
for the following data:

a. The beach deposits in area L (Fig. 3, 8), at the north side

of the intermediate basin of Sebastots.During 1986,1987 seasons
the Herodian pier (Fig. B8: N210-W40-15) and the quay ad jacent
to it (N 200 W 20) were studied and unearthed. Through the
excavations it became clear that both architectural features
went out of use within a féw generations after their completion.
Following a short phase during which an ashlar structure with
cemented plaster floor was laid on top of the eastern part of
the pier, the entire area was abandoned and steep beach was de-—
posited on top of the tumbling structures. Sometime in the 4th
century this area was rebuilt in a different orientation. The
two main features of this new phase are a rectangular building
above the eastern part of the pier (N 209-14, W 15-21 in Fig. 8
and see also Levine & Netzer, 1986: 50-1, plan 11, 11 738)5and
of the same complex are the lower cCoOurses of an ashlar wall

which was built east of the quay (Fig. 9). This wall has a wide
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foundation which was inserted into a trench that was dug down
through the beach deposits. The trench was then filled with red
loam of the same type that was used as a binding agent between
the wall's ashlar blocks (and those of the nearby rectangular
building).It is therefore quite clear that these structures are
later than the beach (see Figs. 10, 11). Considering the beach

as being a product of extensive wave energy, one would argue

Figure 8. Computorized map of CAHEP area S (= S1, L).
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Figure 9. Plan of part of the Herodian quay and the Late
s Roman wall next to it in CAHEP's area L.

that at the time it was created the breakwaters of Sebastos

ceased functioning as. an effective protective instrument

against the waves and were after flooded by the surge.

b. CAHEP excavations in the harbour channel during the seasons

- of 1981, 1982, 1984, 1986 and 1988 have reached, in area D1 and

D-2 (see Figs. 3, 12) the various deposits on the seabed, below
the base of the structures laid by Anastasius (Oleson et al.
1984: 294-7; Fig. 13). Just below the base of these Byzantine
ashlars and rubble spill there is a layer of 30 cm of grey clay
mixed with shells, pebbles and wave worn sherds (Fig. 14). The
potﬁery pieces are to be dated to various periods, but the lat-
est are of Early Byzantine types (Fif. 15). It is therefore
quite certain that prior to Anastasius this area was fairly ex-—
posed to the surge.Similar deposits were found next to the sun-—
ken floor (area F) well inside the harbour basin (Raban, 1985:
163) . The deposit‘below is of sand with only few well-worn
sherds and many shells, 15 cm thick. This layer might have been

deposited during a time of reduced maritime activity around the
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G

PECTION o
C 87 AREA S 1

Figure 10. Section C-Cl of the
same.

harbour entrance and at a
stage when the harbour's
flushing system went out of
use, maybe due to the fact
that the harbour ‘channel was
no longer the only way out
for the flushing current.The
underlaying deposits below
that one consist of about 25
— 30 cm rather fine grey mud
mixed with many wooden fra-
gments (from discomposed
beams of the wooden caissons
of Sebastos?) and rich reper-
tory of clay vessels, wooden
utensils and other artifacts
of the Herodian and first
century dates (see Oleson et
al., 1984: 296; Raban, 1983:
243-5) .This deposit no doubt
represents the time Sebastos
was functioning properly
with its breakwaters still
intact.Below there is a lay—
BRSO fi coarser sand with
shells but no artifacts. A
deposit of open water pre-—
dates the construction of Se
bastos. The deepest layer
reached in CAHEP probes is

of a very compact grey-to-—

lihgt-brown clay.,mixed with loam.This layer represents an early

Holocenian marshy deposition at what was a coastal basin prior

to the last post glacial transgression.

v
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e TS > = ¥
Figure 11, CAHEP's area L, looking north.
Notice the dark foundation trench that cuts
through layers of coarse beach deposits.

4. CONCLUSION

From the data presented above there is a good solid base
for claiming that Sebastos.breakwaters had lost their integrity
and were flooded by the surge no later than early third century,
but probably already during the later half of the second centu-
ry of our era. We can not reconstruct the full combination of
events and processes that had caused these magnificent stru-—
ctures to gradually disappear below the waves. Yet it is pos-—
sible that two effective potentials were the main factors in
this scene: First, the potentially unstable sea floor was trig-
gered by the extra burden of the breakwaters and slowly subsid—
ed, either through gompaction, fluidation, slumping,or tectonic

down faulting. One might consider all four Processes taking

‘Place, with the last one (the tectonic) being pProbably the main

factor - if one might recall that the subsidence is of rather
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GREY CLAY
SHELLS PEBBLES
POTTERY

FINE SAND
SHELLS

GREY CLAY
WOOD FRAGMENTS

COARSE SAND
J

GREY CLAY

CAESAREA MARITIMA
CAHEP EXCAVATIONS ~ AREA D
JUNE 1982 LRRAH  DETAIL OF STRATA

Figure 14. gehematic section through the non—-disturbed strata
below the rubble spill between D-1 and D-2.

Ly

Figure 12. Plan of CAHEP's area D.

CAESAREA MARITIMA

CAHEPR EXCAVATIONS AREA D
JULY 1983 e JH

Figure 13. Section B. (east—west) in CAHEP's area )% . Figure 15. Waveworn sherds and seashells at the base of Anasta-
sius' spill in CAHEP's area D (photo: H. Wadsworth) .
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Figure 16. Suggested reconstruction of Sebastos: original phase

even scale all over the area to the west of the alleged fault
line (Flemming & Web, 1986: 13).

Second,the Sebastos was built as a Royal installation,with
the main purpose of serving the Roval needs. of Herod's interna-—
tional trade and to be maintained by its revenues .Herod's death
five years after the inauguration of Sebastos and the eventual
change in the political state of his Kingdom cut off the econo—
mic reasoning for such a sophisticated and expensive in main-—
tenance facility (see Raban, 1988: 204) .We have to recall that
Sebastos was not the only harbour near Caesarea and was probab-
ly never meant to ' be serving its municipal demands. For that
purpose the south bay was good enough and was used as such un-—
til late in the first century (Holum et al. 1988: 148-9), when
. some of ‘the Horrae vaults along its shore were turned to other

uses (Fig. 16). Soon after the great Jewish revolt and the de-—
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LATE ROMAN PHASE

Figure 17. Suggested reconstruction of Sebastos:around 200 A.D

struction of Jerusalem and its temple, we hear no more about
Caesarea being "next to Sebastos'",instead we havelthe municipal
entity of Caesarea present itself with a new type of Tyche as-—
sociated with maritime symbols and the genius of a harbour god
(Ringel, 1988: 65-8). At that time Caesarea had gained a status
of a Roman colony (Ringel 1975: 84-5) and it is quite obvious
that former Sebastos was then part of it and could be used for
local municipal sea-borne activities. The south bay with its
less protected mooring area was abandoned, but the alternative
one was already in a decaying state (Fig.17). As long as the
partially submerged tumbling breakwaters of Sebastos offered
reasonable protection for mooring merchantmen during the summer
sailing season it was still better than the south bay and was

i 5 i
ed‘ln a manner common to most municipal harbours of the Later
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BYZANTINE PHASE

Figure 18. Suggested reconstruction of Sebastos: Anastasius'
renovation.

Roman Empire (see e.g. Schmiedt,1978,Scranton et al.1978, Rick-
man, 1988). It was probably an additional submergence during the
fifth century that necessitated a large scale attempt to reno-—
vate the harbour. Such an event may have been a combined factor
of eustatically raising of the sea level and a tectonic Paro-
xysm (Pirazzoli, 1986). Judging from the remains of the rampart
that was identified through CAHEP studies as the one built by
Anastasius, this Byzantine renovation was not a complete one -
there was no effort to regain a close basin with still water in
it the vyear round. Only the northern breakwater was hightened
and the additional spill filled in the original harbour channel,
reaching the relatively prominent debris of the lihathouse (?)

that once adorned the tip of the western breakwater (Fig. 18).
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Such a protecting line was good enough for Keeping the mooring
merchantman at the lee of the prevailing summer North-West$r-
lies (much the same as the promontory on the south side of Se-
bastos was good enough for summer mooring in the south bay),but
in no way was there a chance for wintering in Anastaéius‘ haven
during the winter spell of south-western storms (Carmel et al.
1985) .
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PALYNOLOGY OF SUBMERGED ARCHAEOLOGICAL SITES IN ISRAEL

Mina WeinsteinhEvron

Univer-
sity of Haifa, Mount Carmel, Haifa 31999, Israe]

In many archaeological sites in Israel pollen grains are
not preserved at all,due to oxidation. In those cases where "pol-
len grains are found,howaver,paleoenvironmental interpretatlons
should be made with great caution. It hasg been shown (Bottema,
1975; WeinsteinﬁEvron, 1986 ) St hatitin nany cases, pollen assem-
blages which are found in archaeological layers are the result
of a combination of recent contamination (e.g., through Ccracks
in the 50il) and selective Preservation. Therefore, rather than
Yépresenting ancient végetation, these Pollen spectra should be
S€en as the result of recent accumulation,

Unlike terrestrial Sites, the Unaerobic conditions in sub-
merged Sites favour pollen Preservation.

Pollen analyses were Performed on samples from two kinds
of Sites,The first consists of Neolithic and Chalcolithic Sites
of the northern Carme] Coast and the Second is the ancient port
Of Caesares (@b, T}

The Prehistoric Sites were found embedded in the upper part
of a dark, Compact marshy clay which fills the trough between
the Coastal aeolianite (kurkar) ridge and a bPresently submerged
ridge, Some 1000-1500 M west of the norhtern Carmel coast. The
Clays Were formed between ca. 11500 anqd 8000 BP. The earlier
date Was obtained from the base of a sSimilar clay at Dor, south

Of the Study area, angd is thus subject to local variations. The
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