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ABSTRACT

The lower Acheron River Valley, Epirus, Greece, hosts a rich, archaeological
heritage dating back to the Lower Palaeolithic (Dakaris, 1971). Beginning with the
Odyssey of Homer in the eighth century BC, numerous ancient authors make reference to
the valley and describe a landscape configuration that is significantly different from that
of the present. Three notable discrepancies concern:

1.) the size of the Glykys Limen (modern Phanari Bay),

2.) the nature, geometry, and evolution of the Acherousian lake, and

3.) the course of the Acheron River with respectto ™ -~*ri =~ : (" 517!

Period.

Are these ancient authors incorrect in their descriptions of the valley, or can a
natural sequence of geomorphic evolution account for such discrepancies? To answer
this question, an examination of the changing paleogeography and paleoenvironmental
configuration of the valley during the past 4000 years was undertaken.

Twenty-eight gouge auger sediment cores were taken from various locations in the
valley between 1992 and 1994. Selected sediment samples underwent analyses of
microfossil assemblages, organic carbon content, grain-size, magnetic suseeptibility, and
anhysteretic magnetization. Results from these analyses were used along with
stratigraphic data and eight radiocarbon dates to reconstruct the middle and late Holocene
paleogeography of the valley. The reconstructions suggest that the accounts given by
ancient authors are correct, and that the discrepancies are the result of natural landscape
evolution. In fact, the picture that emerges shows that recent geomorphic change in the
valley has been quite significant with nearly six kilometers of shoreline progradation

having occurred during the last 4,000 years.
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61
agriculture would lead to an increased delivery of sediment to river systems and
consequently to the coast. In support of this, Dakaris (1971) reports that the valley
became used extensively for agriculture beginning in Turkish times. Finally, from work
in other areas of Greece, van Andel et al. (1990) have suggested that increased sediment
delivery to a basin may also be the result of the degradation and lack of maintenance of
terraces and cultivated land. During times of economic and political stress, structures
designed to minimize soil loss fall into disrepair, and thus the sediment supply generated
in a river basin increases. Unfortunately, based on the present set of data obtained during
this project, no correlation between periods of increased or decreased valley infilling due

to climatic or anthropogenic factors can be positively or negatively concluded.

TYELATE  .OCENE BIRTH AN™ FV9QLUTIOM ~F THE ACHEROUSIA ™' ! AKE

While several modern authors have ventured to treat the topic of the no longer
extant Acherousian lake, a detailed chronology of its development and evolution based on
geologic evidence has never been prepared. From the present study, particularly
important elements such as when the lake came into existence, the mechanism by which
this occurred, the nature of the lake, and its geometry and dimensions through time have
become available. The absolute chronology which accompanies these details is based
partly on radiocarbon dates, and partly on an analysis of literary and historical references
by ancient authors.

Dakaris (1971) provided the most thorough consideration of the size and location
of the lake during Classical times (Figure 8), followed by Hammond (1967) who offered
a simple verbal description. Unfortunately, their reconstructions were based primarily on
indirect evidence, the modern landscape configuration in the valley, and the assumption
that the lake filled in gradually over time becoming shallower and areally less expansive.
However, the mechanism responsible for the impoundment of the lake was dynamic, and
it did not experience a normal lacustrine infill sequence and evolution. Instead, it
maintained a shallow profile, but grew continuously larger spreading upvalley through

time. The mechanism responsible for this is explained below in detail. Because of these
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factors, Dakaris, Hammond, and others overestimated the size of the lake at least as an

open body of water.
Initial Formation of the Acherousian Lake and Fluvial Plug Impoundment Mechanism:

Cores NC-94-23 and NC-94-17 (Appendix A) located just to the east of the

Mesopotamon/Tsouknida valley constriction (Figure 9) illustrate the overall regressive
nature of the middle and late Holocene sedimentary packages in the valley. They consist
from the base upwards of deposits from the following environments: 1.) delta top to
front, 2.) brackish water delta top marsh grading upwards into fresh water marsh, 3.)
shallow fresh water lake, and 4.) floodplain. The shallow fresh water lake deposit is
from the Acherousian lake. A radiocarbon date on peat from the bottom of the fresh to
brackish water delta top marsh of core NC-94-23 returns a calibrated 1o range of ages
from 4030 +100/-100 years before present, or 2080 +100/-100 BC Therefore, it can be
unequivocally concluded that the Acherousian lake came into existence at some point
after approximately 2100 BC.

The sequence of stratigraphy in cores NC-94-23 and NC-94-17 indicates that the
marsh was essentially drowned as the lake came into existence directly on top of it. Some
mechanism to the west of these core localities was therefore responsible for the
impoundment of the lake. Analysis of the stratigraphy in cores NC-94-20, NC-94-12, and
NC-93-21 (Appendix A) which are just 600 m to the west in the valley constriction near
Mesopotamon/Tsouknida (Figure 9) provides this answer.

A cross-section through NC-94-20, NC-94-12, and NC-93-21 shows a massive
fluvial plug filling the valley at this point (Figure 12 and 14). The stratigraphy in these
cores consists of delta top and front sediments that are immediately overlain by fluvial
channel, subaerial natural levee, and floodplain sediments. In contrast, core NC-94-23,
which is just 600 m to the east, consists of the same delta top and front sediments
overlain by 7.5 m of sediment from the Acherousian lake. From this relationship, it is
clear that the lake was impounded to the east of the Mesopotamon/Tsouknida valley
constriction because of the fluvial sediments that existed in the valley right at the

constriction (Figures 12 and 14).
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Channel and Levee System Migration as an Agent of Significant Geomorphic Evolution
in the Past and at Present:

This fluvial plug records the migration of the channel and levee system of the
Acheron River or one of its tributaries. As the channel/levee system built south-
southwestward from the eastern side of the Mesopotamon ridge, it eventually impinged
onto the bedrock walls bounding the valley to the south (Figures 16 and 17). As aresult,
a shallow, closed depression was pinched off to the east behind this channel/levee system,
and water ponded up drowning the delta top marsh to form the Acherousian lake (Figure
16).

This mechanism of river channel] and levee migration is an extremely important
agent of geomorphic evolution in the valley. Depending on the depth of the impounded
water, this basin becomes either a backswamp or shallow lake. At present, the process
can be seen operating in at least three other spots in the valley. One example is the
southwest-trending topographic bulge delineated by the 12 m above sea level contour line
(Figure 11) to the WSW of Koroni (Figure 7). This topographic bulge represents a
former channel/levee system of the Cocytus River that has impinged onto the bedrock
valley wall to the west, and pinched off a closed depression to its north. Another example
is the closed depression to the NW of Kanallakion (Figure 7) that is delineated by the 10
m contour line seen in Figure 11. In this instance, the channel/levee system of the
Acheron River heading south from Kastri impinged onto the tip of Pountas ridge (Figure
7). This created the closed depression immediately to the east delineated by the 10 m
contour as described above. The final example concerns the small depression delineated
by the 6 m contour line (Figure 11) to the ESE of Ephyra (Figure 7).  his depression
formed upvalley of the junction of the Acheron and Vouvos Rivers as the Acheron
channel/levee system impinged against the Mesopotamon/Ephyra ridge system. An
incipient closed depression, also delineated by the 6 m contour line (Figure 11), will be
created just south of the Acheron River if the Acheron/Vouvos junction migrates towards
the bedrock valley wall to the south. In essence, the Acherousian lake may come into

existence once again just as it did originally.
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Russell (1954) noted a similar process in his study of the Meander River in

western Anatolia. In this case, a rapidly prograding delta front/coastal plain built across
the entrance to a marine embayment essentially trapping a standing pool of water within
the embayment. He also noted the same process under slightly different circumstances on
the Mississippi Delta. There he recognized shallow lakes (“levee-flank depressions™)
which had formed on the delta top in the area behind/between the intersection of two
stream channel/levee systems (Russell, 1967).

Use of Ancient Literary and Historical References to Constrain the Evolution of the
Acherousian Lake:

Though the radiocarbon date of approximately 2100 BC (Appendix E) from core
NC-94-23 indicates the impoundment of the Acherousian lake must have occurred after
that point, a more tightly constrained chronology could be determined by another
radiocarbon date at the top of the fresh water marsh deposit. Unfortunately, limited
resources do not allow for this possibility. Consequently, tighter constraints for the lake's
inception are based on an analysis of literary and historical references by ancient authors.
Differing opinions about the accuracy and validity of topographical references made by
ancient authors are certain; however, it seems appropriate that if such references are taken
in chronological order and present a coherent and logical sequence of events, they may be
useful. On the contrary, if they present a sequence of events that is improbable, or if
various references contradict one another, one may be inclined to question their validity.
Fortunately, a detailed analysis of ancient literary and historical references to the Acheron
Valley in chronologic order shows that they present a logical and coherent sequence for
the evolution and development of the Acherousian lake.

Literary and Historical Evidence From Homer, Thucvydides, and Strabo:

The earliest reference to the valley comes from the Odyssey of Homer. Current
thought suggests that the Odyssey, as well as the Iliad, may have been written about 800
BC, but describe events of around 1200 BC. In Book X (Odyssey, X.508-515) Homer

writes:
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And when in your ship you have traversed Oceanos,
Where the scrubby strand and groves of Persephone are,
Both tall poplars and willows that lose their fruit,

Beach your ship there by deep-whirling Oceanos;

But go on yourself to the moldy hall of Hades.

There into Acheron flow Puriphlegethon

And Cocytus, which is a branch of the Styx's water,

And a rock and a concourse of the two resounding rivers.

No mention of the lake is made, in fact Homer strictly describes a scene in which
several tributaries feed into the Acheron River. The adage "lack of evidence does not
constitute evidence for a lack" is applicable here, but it may be suggested that Homer did
not mention the lake because it did not exist at the time he witnessed or learned of the
topography in the valley. The lake then probably formed at some point between the
writing of the Odyssey around 800 BC, and the time of Thucydides’ account of the valley
about 400 years later when the lake is mentioned for the first time.

Thucydides (1.46.4) who wrote contemporary history gave a description of what
must have been a recently nascent Acherousian lake in his account of the Battle of Syvota

of 433 BC:

It is a harbour, and above it lies a city away from the sea in the Eleatic
district of Thesprotia, Ephyra by name. Near it is the outlet into the sea of
the Acherusian lake; and the river Acheron runs through Thesprotia and
empties into the lake, to which it gives its name.

Of interest here is the fact that Thucydides strictly states "Near it is the outlet into
the sea of the Acherusian lake" as if the lake empties directly into the sea. This seems to
imply that the Acherousian lake and the sea (actually the Glykys Limen) are very close—
the two are split by only a very narrow barrier of land on which is situated the lake
spillway (Figure 16). This narrow barrier of land is the channel and levee system of the
Acheron and/or one of its tributaries which caused the impoundment of the lake as
explained above. Thucydides clearly identifies the Acheron River as flowing into the

lake, but says nothing to the effect that it exits from the lake.




66

His account is distinct from all references by later authors in that it suggests the
extreme proximity of the Acherousian lake and the sea. Later accounts suggest that more
than just a lake spillway is present, and that the channel carrying water from the lake to
the sea is significantly long enough to be identified as that of the Acheron River. For
example, Strabo (7.7.5), the Roman historian and geographer who wrote during the latest

part of the first century BC, wrote the following:

Then comes Cape Cheimerium, and also Glycys Limen, into which the
River Acheron empties. The Acheron flows from the Acherusian Lake
and receives several rivers as tributaries, so that it sweetens the waters of
the gulf.

It would seem then that the strip of land separating the lake from the sea had
become sufficiently wide in the 400 years between the accounts of Thucydides and Strabo
sur that the channel draining the Acherousian lake could be identified as that of the
Acheron River.

It can be unequivocally demonstrated that the Acherousian lake formed at some
point after approximately 2100 BC based on the radiocarbon date from core NC-94-23.
Furthermore, since Homer, Thucydides, and Strabo present a logical and coherent picture
of the probable development of the lake in their writings, it is suggested that the lake did
not form until some point between 800-433 BC.

Archaic Period Decline in Population Possibly Due to Birth of Acherousian Lake:

There is one other bit of circumstantial evidence that may support the notion that
the lake did not come into existence until this late period. Malaria has always been a
problem in the low-lying coastal areas of Epirus. Dakaris (1971) noted that the presence
of a shallow lake in the lower Acheron Valley would lead to unhealthy living conditions
and promote malaria. Unfortunately, he had no evidence for when the lake formed, and
probably assumed that it had been present in the valley throughout the Holocene
following the post-glacial rise of sea level. Still, he noted that the archaeological record
from the valley indicated a decrease in population during the Archaic Period which runs
from approximately 700-500 BC (Dakaris, 1971, Fig. B and C). He was not able to tie it

in with any particular event, but suggested that it was due to malaria and the swamps.
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This decrease in population during the Archaic Period might be strictly coincidental, but
it may also be appropriate to attribute it to the birth of the Acherousian lake.

-2 of the Acherousian Lake Through Time:

With respect to the size of the lake, because Dakaris and others did not recognize
the mechanism responsible for its impoundment, they assumed that the lake followed a
typical lacustrine infill sequence and became increasingly shallower and areally less
expansive through time. In contrast, Philippson and Kirsten (1956) suggested that the
lake had become larger since ancient times, but they did not explain why they considered
this the case or provide supporting evidence for their conclusion. Results from this study
suggest that the assertion by Philippson and Kirsten (1956) is correct, and detailed
geologic information to prove that this is the case is available for the first time.

Early after its formation, the lake existed as a shallow body of open water
surrounded by a fringe of marshy ground (Figure 16). Sediment carried by the Acheron
would have quickly filled it in, but the spillway for the lake which was the channel/levee
system of the Vouvos River was being built progressively higher thus accommodating
continuously more sediment (Figure 22). As a result, the lake maintained a shallow
profile, but grew simultaneously larger spreading upvalley (Figures 16, 17, and 20).
Unfortunately, the small number of cores to the east and northeast of the
Mesopotamon/Tsouknida valley constriction makes defining the northern and eastern
borders of the lake somewhat arbitrary.

Estimate of Sediment Accommodation by the Acherousian Lake:

It was mentioned in the previous section that the lake served as a sediment trap,
and thus moderated shoreline progradation. However, the sediment trap was dynamic—
the aggrading spillway in the Mesopotamon/Tsouknida valley constriction provided that
the trap grew continuously larger (Figure 22). One may estimate the thickness of
sediment accommodation in the lake by summing up the contributions produced by 1.)
the constantly aggrading river channel and levee spillway, and 2.) subsidence of the lake

bottom and sediment compaction.
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Assuming the Acherousian lake came into existence at some point between 800
and 433 BC as outlined above, then the 5.5 m of fluvial plug material noted in core NC-
94-12 which impounded the lake accumulated in approximately the last 2500 years.
Subsidence of the lake bottom and sediment compaction can be estimated using core NC-
94-23. The base of the brackish water delta top marsh in this core was radiocarbon dated
to approximately 4000 BP. Because the tidal range in the region is minimal, it is assumed
that the brackish water delta top marsh was deposited at an elevation close to mean sea
level. At 4000 BP, relative mean sea level in the region was about two meters less than at
present (Figure 6). The brackish water delta top marsh material that was radiocarbon
dated was retrieved from 5.25 m below modern sea level. Therefore, the lake bottom has
subsided approximately 3.25 m (= 5.25 m - 2 m) in the last 4000 years. Together then,
the aggradation of the fluvial plug at the valley constriction (5.5 m), and subsidence of the
lake bottom and sediment compaction (3.25 m) have accommodated nearly nine meters
(actually 8.75 m = 5.5 m + 3.25 m) of sediment infi into the Kke.

Increasing Lake Area Documented by Stratigraphic Onlap of Deposits Upvalley:

Evidence for the initial small size of the lake, followed by the expansion of
marshy, swampy ground upvalley can be noted by comparing the stratigraphy in cores
NC-94-23 and NC-94-17 with that of core NC-93-22 (Figures 9 and 14). Cores NC-94-
23 and NC-94-17 are located just to the east of the fluvial plug in the valley constriction
and contain 7.5 m and 5.9 m, respectively, of lacustrine mud and clay from the
Acherousian lake (Appendix A). These lake deposits begin at 3.1 m and 1.7 m below sea
level, and run to 4.4 m and 4.2 m above sea level, respectively. Core NC-93-22 is located
approximately one kilometer east of NC-94-23 and NC-94-17 in the area considered by
Dakaris and others to be the ancient lake. However at this locality, a much thinner
sequence (3.5 m) of mixed lacustrine and marsh deposits occurs between 1.7 m and 4.2 m
above sea level (Appendix A). The lake deposits in the core are underlain by a very stiff
floodplain alluvium with some pedogenic development. This package of lacustrine and
marshy deposits shows stratigraphic onlap upvalley, and its transgressive nature confirms

the gradual increase of lake level through time (Figures 14 and 22). The lake probably
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never extended much further upvalley than the location of NC-93-22 because the mixed
lacustrine and marsh deposit here is indicative of the lake edge and shore.

Temporal and Spatial Control on the Transgression of the Lake Upvalley:

By making broad assumptions, we can provide some temporal and spatial control
for the transgression of the lake upvalley. The base of mixed lacustrine and marsh
sedimentation in core NC-93-22 (Appendix A) starts at 1.2 meters above sea level.

acustrine and marsh sedimentation could not have occurred at this point until the surface
elevation of the Acherousian ke reached at least 1.2 meters above sea level due to
aggradation of the spillway. When did the lake surface elevation reach 1.2 meters above
sea level?

By blindly ignoring subsidence and assuming a linear rate of infilling, we can
estimate this using the lacustrine deposits of core NC-94-23 (A} endix A) as a proxy
"timeline" for control of events upvalley such as at the location of NC-93-22. Lacustrine
sedimentation in core NC-94-23 occurs between 3.1 meters below sea level to 4. meters
above sea level. It was concluded above that the lake came into existence at the locality
of NC-94-23 definitively after 2100 BC, but probably more specifically between 800 and
433 BC. Lacustrine deposition there ended after the First World War at which time the
final remnants of the swamp were backfilled. By equating 3.1 meters below sea level
with approximately 800-433 BC (using mid-ground as 600 BC), and 4.4 meters above sea
level with AD 1925, 1.2 meters above sea level falls around AD 850. " erefore, using
core NC-94-23 and the assumptions mentioned above, it may be estimated that the
expansion of the lake and marshy ground did not reach the locality of NC-93-22 till
approximately AD 850.

Northern and Eastern Lake Shoreline Based on Topography:

Evidence suggests Dakaris (1971), Hammond (1967), and others greatly
overestimated the size of the lake (Figure 8), especially considering their reconstructions
represent the supposed lake extent during the Classical Period. The shape and location of
their reconstructions also seem to contradict modern topography in some cases. For

example, Dakaris suggested the lake had a NE/SW-trending shore between Mesopotamon
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and Kastri (Figure 7), while Hammond (1967) described an approximately E/W-trending
shore. However, topographic contours lines in this area (Figure 11) strike NW/SE;
therefore the shoreline would have had the NW/SE trend (Figures 16 and 17).

Improbability of Dakaris' Lake Reconstruction Based on Stratigraphy:

Dakaris' (1971) who provided the most authoritative reconstruction of the lake
(Figure 8) suggested that a branch of it extended to the east between Pountas ridge,
Dromos Skalamatos, and the villages of Kastri, Kanallakion, and Acherousia (Figure 7),
but this is not correct. This was based on some oak balks unearthed by chance near
Dromos Skalamatos which he interpreted as "oak keels indicating that there was some
harbor and perhaps a shipyard at this point of the lake."

In the first place, it was demonstrated above that the transgression of the
Acherousian lake upvalley did not reach the location of core NC-93-22 till around AD
850, and it did not reach much further east after that. Also, as was mentioned above, this
area is a closed depression that came into existence when the Acheron channel and levee
system impinged against the tip of Pountas ridge after shifting its course to the south of
Kastri. Evidence discussed below suggests this shift of the river course occurred very
recently, perhaps as late as the end of the sixteenth century AD (Figure 20). Thus, in
ancient times the lake could not have extended as far east as Dakaris illustrated.

An examination of stratigraphic evidence confirms that that the main body of
Acherousian lake to the west of Pountas ridge was not confluent with the much later
water body that formed to the east of the ridge, and this is illustrated in Figure 23.
Laminated muds and marshy sediments of lacustrine origin do occur in this small basin to
the east of the ridge, but they form a relatively thin deposit, and elevationally they are too
high to have been deposited by the Acherousian lake. Core NC-94-03 (Figure 9 and
Appendix A) was retrieved from the center of this small depression. It is composed of a
backswamp deposit overlain by a fresh water marsh deposit, which is in turn succeeded
by floodplain deposits. Core NC-94-21 (Figure 9) was retrieved just 450 meters from the
first core and exhibits nearly identical stratigraphy, except that it terminates in a

floodplain deposit at its base. Even though core NC-94-03 did not penetrate lower
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floodplain deposit, because it is close to and shorter than the second core, it can be
inferred that if it had penetrated further, the lower floodplain deposit noted in the
neighboring core would also have been reached fairly quickly.

Recalling that the fluvial plug sediments in the Mesopotamon/Tsouknida valley
constriction served as the spillway for the Acherousian lake, deposits from the lake must
occur at or below the elevation of the spillway which reached a maximum elevation of
a] roximately five meters above sea level (Figures 13 and 14) near the end of its
existence. The lacustrine and marshy deposits in cores NC-94-03 and NC-93-21 occur in
an elevational zone between 5.1 and 7.7 meters above sea level. Therefore, the standing
water body that deposited these sediments must have had a significantly higher water
surface elevation than the Acherousian lake (Figure 23). Consequently, it could not be
confluent with the larger lake. This evidence definitively indicates that Dakaris' (1971)
extension of the lake east past Kastri and Pountas ridge is incorrect.

Recent Evolution of the Acherousian Lake/Swamp:

By Turkish times, the Acherousian lake had become a swamp with a few isolated
pools of water (Hammond, 1967) (Figure 17). Continued growth of the Acheron River
channel and levee system split the remains of this swamp. This interpretation is
supported by the broad topographic high (Figure 11) of the modern river channel and
levee system to the east of Mesopotamon which is delineated by the 6 meter contour.

Leake (1835) provided an excellent summary of the marshy valley bottom from
his travels through the region in the spring of AD 1809, and noted that several pools of
open water existed at that point (Figure 20). After the First World War, the final marshy
remnants of the former Acherousian lake were filled in (Dakaris, 1971), and the area has

been used for agriculture since that point.

THE CHANGING COURSE OF ™= ACHERON WITH RESP=~T 70 KASTRI

Instead of roviding direct ge« H»gic evidence to demonstrate that the Acheron
River had shifted its course to the south of Kastri since Classical times, Dakaris (1971)
used reverse reasoning to suggest this was the case. His desire to identify the ruins on

modern Kastri with those of ancient Pandosia forced him to reconcile the accounts of
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ancient authors with the modemn landscape layout by suggesting that the river had shifted
its course. The lack of evidence to support his assertion consequently left the proposed
shift as a matter of faith. Cores NC-94-02 and NC-94-04 collected during this study
provide appropriate geologic evidence to demonstrate that the shift in river course did
indeed occur.

Terminus Ante Quem Date for River Channel From Classical Pottery Fragment:

Core NC-94-02 (Figure 9 and Appendix A) was retrieved north of Kastri, between

it and the larger of the two Xirolophos hillocks (Figure 7). Deposits from the following
environments occur in sequence from the base of the core upwards are: 1.) floodplain, 2.)
backswamp, 3.) floodplain, 4.) fluvial channel, and 5.) floodplain. At the interface
between the lowest floodplain unit and the backswamp, a small, rounded reddish pottery
fragment was encountered. Because the fragment is abraded, it lacks diagnostic features
to place it in a ceramic period. However, Melissa Moore and Stavros Zabetas, ceramic
specialists working in the Boston University Nikopolis Project, have suggested that based
on the texture of the ceramic, it should date to the Classical Period (personal
communication, 1994). Since this pottery fragment occurs below the deposits of a fluvial
channel, it provides a terminus ante quem date for the existence of the river channel at
that location. Therefore, at some point past the beginning of the Classical Period, a
fluvial channel (probably that of the Acheron) existed north of Kastri.

Modern (<500 Year BP) Radiocarbon Date on Channel Deposit:
Core NC-94-04 (Figure 9 and Appendix A) was retrieved north of Kastri between

the hillock of Koronopoulos and the larger of the two Xirolophos hillocks (Figure 7).
From the base upwards, deposits from the following environments occur in succession:
1.) floodplain, 2.) backswamp, 3.) fluvial channel, 4.) backswamp, and 5.) floodplain.
The fluvial channel sediment is over 1.5 meters thick, and gravel clasts up to one
centimeter in diameter were retrieved. This deposit is from a significant river channel
like that of the Acheron, and not from a smaller stream. A radiocarbon date on a piece of
wood from the base of the fluvial channel deposit returns a calibrated 1o range of ages

from 380 +90/-70 years BP, or AD 1570 +70/-90 (Appendix E). For calibrated
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radiocarbon dates this young, it turns out that the specimen could in reality date to almost
any time during the last 500 years because the radiocarbon calibration curve is relatively
irregular during this period. However, the significant conclusion of this result is that a
river channel, probably that of the Acheron River, was operating to the north of Kastri
within the last 500 years. When Leake passed through the region in AD 1809, he
recorded that the Acheron River followed a course to the south of Kastri similar to
present. Therefore, if the fluvial channel sediments in core NC-94-04 are indeed from the
Acheron River, it would suggest that the course of the Acheron shifted from the north of
Kastri to its south sometime between approximatc  AD 1500 and 1809. As a result, it
seems appropriate to abandon the skepticism that has prevented the unanimous
identification of the ruins on modern Kastri with those of ancient Pandosia because of the
discrepancy between the accounts of ancient authors and the modern arrangement of the
landscape.

It should be noted that this late shift of the river course helps control the size and
chronology of the Acherousian lake. The shallow closed depression to the northwest of
Kanallakion (Figure 7) that is delineated by the 10 meter contour line on Figure 11 was
pinched off as the Acheron channel/levee system impinged onto the tip of Pountas ridge.

Thus, Dakaris' reconstruction (Figure 8) showing the lake extending east past Kastri and

Pountas ridge is not correct as explained in the Improbability of Dakaris' Lake

Reconstruction Based on Stratigraphy section above.

SUMMARY Ar'™ TONCLUS' ™

Numerous ancient authors beginning with Homer in the eighth century BC make
reference to the lower Acheron Valley in Epirus, Greece and indicate a landscape
configuration that is significantly different than at present. Three notable discrepancies
between the ancient landscape and modern landscape exist. The first problem concerns
the size of the Glykys Limen (modern Phanari Bay) which at present is very small, but
was much larger in ancient times according to the descriptions of the ancient accounts.
The second significant discrepancy concerns the evolution of the no longer extant

Acherousian lake which ancient sources indicate was a conspicuous feature in the valley.
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The final discrepancy concerns the course of the Acheron River which today flows to the
south of the hillock Kastri, but was located to the north of that site according to ancient
sources. Geologic evidence from twenty-eight gouge auger sediment cores taken at
various locations in the valley indicates that significant geomorphic change in the valley
has occurred during the last 4,000 years. It appears that the discrepancies between the
accounts of ancient authors and the modern landscape can be explained by a natural
sequence of geomorphic evolution in the valley.

Significant Conclusions and Results About the Glykys Limen:

The shoreline of the Glykys Limen has prograded nearly six kilometers in the last
4000 years doing so at varying rates. In the 3200 years from 2100 BC to AD 1100, the
shoreline prograded just two kilometers (Figures 15, 16, and 17). However, nearly three
and a half kilometers of shoreline progradation occurred in the 900 years from AD 1100
to the present (Figures 17 and 20). The difference in the rates of shoreline progradation
may be due to several factors, an important one probably being the formation of the
Acherousian lake which served as an efficient sediment trap and moderated the quantity
of sediment delivered to the shore of the Glykys Limen. The noted changes in rates of
shoreline progradation may also be related to the normal infill sequence of a basin, or the
amount of sediment delivered to the fluvial system which is dependent on natural climatic
variability and anthropogenic activities among other considerations.

Significant Conclusions and Results About the Acherousian Lake.

The Acherousian lake appears to have developed relatively late in the Holocene,
definitively between 2100 and 433 BC, but probably between 800 and 433 BC. It never
reached the proportions suggested in reconstructions by Dakaris (1971), Hammond
(1967), and others. The lake came into existence by a sedimentary process which appears
to be a very effective agent of geomorphic change in the valley; because the valley is so
narrow, migrating river channel and levee systems frequen ' impinge against the bedrock
valley walls pinching off shallow closed depressions upvalley of the impingement point.
Because of this, the Acherousian lake did not experience a normal lacustrine infill

sequence becoming shallower and areally less-expansive through time. Instead, the river
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channel and levee system which served as the lake spillway aggraded continuously
causing a consequent rise in lake surface elevation. Infilling by fluvial sediment,
subsidence of the lake bottom, and sediment compaction were occurring simultaneously
with the rising lake level. The balance between these parameters allowed the lake to
maintain a shallow marshy profile, but grow continuously larger spreading upvalley
through time. By Turkish times, the lacustrine delta built into the lake by the Acheron
River breached the spillway thus allowing its sediment supply to return to the coast.
Subsequent to this, normal lacustrine infill processes dominated the swampy, marshy
remnants of the lake.

Significant Conclusions and Results About the Course of the Acheron River:

Regarding the course of the Acheron River, a pottery fragment and an AMS
radiocarbon date from two significant river channels north of Kastri suggest that the river
course fc owed a northerly route around the hillock during Classical times. The river
course appears to have migrated to the south of the hill very recently, probably between
AD 1500 and 1809.

Conclusions About the Accuracy of Ancient Accounts for Archaeologists and Geologists:

It appears that the discrepancies noted between the accounts of ancient authors
and the modern landscape of the Acheron Valley are not due to errors committed by these
authors, but due to a natural sequence of landscape evolution in the valley. While ancient
accounts may not provi : detailed information about the ancient landscape or
topographical relationships for paleogeographic and paleoenvironmental reconstructions,
their careful examination may provide information and details that are not recoverable
from the geologic record. The disciplines of geology and archaeology find a natural
interface here, both contributing to, and benefiting from one another. Indeed, the
profound geomorphic evolution noted in the Acheron Valley during the last 4,000 years
of relatively stable eustatic sea level reaffirms the need for multidiciplinary
archaeological investigations that strive for a broad understanding of the dynamic

1 ysical environment in which the materi: remains they study were generated.
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Appendix E--Uncalibrated and Calibrated Results of 14C AMS Analyses

161

Sample Lab 1.D. Sample Be/”C [Agein M'C Calibrated
Number Material Ratio Y.B.P. | Calendar Y.B.P.

NC-92-20 (530-540 cm)  |[UCR-3217 |charcoal, root  |n/a 2470460 |2650 +70/-290
fragments

NC-93-18 (70-75 cm) UCR-2695 |peat with ~27.18 %o |2890+40 |2980 +90/-30
organic materi-|

NC-93-19 (700-720 cm)  [[UCR-2696 |peat with wooa |-20.36 %o |4520+£60 |5140 +160/-100
fragments

NC-93-21 (58u-010 cm)  [[UCR-2697 |peat with -28.24 %o |3460+60 13690 +140/-60
orgaric rrateri=l

NC-94-04 (295-300 cm)  ||Beta-8"<21 |wood -26.0 %0 |340%50 380 -+90/-70

NC-94-13 (535-540 cm)  |Beta-8§v>32 |plant material ~23.3 %- 950+5 850 +80/-60

NC-94-20 (605-%"" cm) | Beta-80533 [wood ~39.9 7o 174000 |1670 +40/-120

NC-94-23 (1035-1u55 cm) ||Beta-80534 |plant material  |-27.0 %0 |3700+£60  |4030 +/-100

Calibration from '*C years before present (conventional '*C age) to calendar years

was performed using the CAL  Revision 3.0.3¢ computer program available from M.

Stuiver and P. Reimer of the Quaternary Research Center at the University of

Washington, Seattle. All options were set at their default values. The data set used to

make the calibrations was the INT93CAL bidecadal dedrochonologic calibration curve.

A decadal calibration is also available, but is meant for use with high precision dates (o <

40 years).



