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THE MONUMENT LANDSCAPE AND ASSOCIATED GEOLOGY
AT THE SANCTUARY OF ZEUS ON MT. LYKAION

Abstract

The recent campaign of excavation and survey of the
Sanctuary of Zeus on Mt. Lykaion in Arcadia, Greece in-
cludes architectural and topographical documentation of
all the buildings and monuments, as well as geological
mapping of the site and surrounding region. The corpus of
this study comprises approximately 31 square, rectangu-
lar, and round limestone monument bases, once support-
ing sculpture, inscribed stelai, anthropomorphic pillars,
columns, and possibly bronze tripod cauldrons and other
votive or honorific monuments. Few of the monuments
themselves survive; none are inscribed. All of the bases
are made from local limestone quarried on Mt. Lykaion,
the majority from the Thick White Limestone Beds for-
mation characterized by abundant stylolites, with a small
number of other bases of a blue/gray limestone from the
Flysch Transition Beds. The bases date from the Gth to
late 3th or early 2nd centuries B.C., the majority probably
of the 4th-3rd centuries B.C. Clusters of the monument
bases provide indications of the main public areas of the
site.

Keywords
Mt. Lykaion; limestone; monument bases

The Sanctuary of Zeus on Mt. Lykaion

The Sanctuary of Zeus on Mt. Lykaion lies high in
the mountains of southwestern Arcadia, Greece, 1,382
m above sea level at the southerm peak of the mountain.
Tt is located on or near the boundary of three regions of
the Peloponnesos, Arcadia, Elis, and Messenia, a posi-
tion of significance in antiquity. The site is 37 km “as the
eagle flies” from the other famous Zeus sanctuary at
Olympia, at least a day’s walk through the Arcadian
mountains into Elis. It is also within sight of and a three-
hour walk to the Temple of Apollo Epikourios at Bassai.
Ancient sources record the importance of Mt. Lykaion
as (one of) the mythological birthplace(s) of Zeus, vying
with Cretan Mt. Ida for that honor (Kallimachos, Hy#zn

1. Bald Romano', G. H. Davis?, D. G. Romano’

to Zeus, 1.4-5). The Sanctuary to Zeus was an important
religious and political center for the Arcadians where
Pan Arcadian athletic and equestrian competitions
every four years provided an opportunity for Arcadian
identity to be celebrated, while athletes and visitors
came from many parts of the Greek world (see
http://lykaionexcavation.org/ for the ancient literary
and epigraphical sources for Mt. Lykaion).

Mt. Lykaion Excavation and Survey Project

Since 2006 archaeological excavations have been
conducted at the Sanctuary of Zeus under the direction
of the Lambda Theta Ephorate of Prehistoric and Clas-
sical Antiquities in Tripolis, in collaboration with the
University of Arizona and the University of Pennsylva-
nia Museum of Archaeology and Anthopology, co-di-
rected by Drs. Anna Vassiliki Karapanagiotou, Michalis
Petropoulos, David Gilman Romano, and Mary Voy-
atzis, under the auspices of the American School of
Classical Studies at Athens (Romano 1997; Romano
2005; Romano and Voyatzis 2010; Romano and Voyatzis
2014; http://lykaionexcavation.org/). Previous archaeo-
logical explorations in the late 19th and early 20th cen-
tury by Kontopoulos and Kourouniotis uncovered
many of the major buildings and monuments of the
sanctuary (Kontopoulos 1898; Kourouniotis 1903;
Kourouniotis 1904a; Kourouniotis 1904b; Kourouniotis
19052a; Kourouniotis 1905b; Kourouniotis 1909). The
sanctuary was monumentalized in the first half of the
4th century B.C. with the construction of a hippo-
drome-stadium complex, a large administrative build-
ing, a stoa, seating area, and fountain houses (Fig. 1).
There was no temple at the sanctuary, and worship of
Zeus was focused on an open-air altar on top of the
southern peak of the mountain. Recent excavations
have revealed evidence for continuous worship at the al-
tar from at least as early as the Mycenaean period
through the Late Classical period (Romano and Voy-
atzis 2010; Romano and Voyatzis 2014).

1. Arizona State Museum, University of Arizona, ireneromano@email.arizona.edu.
2. Department of Geosciences, University of Arizona, gdavis@email.arizona.edu.
3. School of Anthropology, University of Arizona, dgromano@email.arizona.edu.
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Fig. 1. Site plan for the Sanctuary of Zeus on Mt. Lykaion with simplified geological map and stratigraphic column for Pindos
Group Formations. Courtesy of the Mt. Lykaion Excavation and Survey Project and G.H. Davis.

Geology and its Relevance to the Built Environ-
ment of the Sanctuary

The integrated research program at Mt. Lykaion in-
cludes comprehensive geological mapping of the site
and surrounding region by George H. Davis (Davis
2009). The bedrock is composed of Jurassic to Eocene
sedimentary strata, comprising four basic formations
within the Pindos Group: from oldest to youngest,
Chert Series (Jurassic to Lower Cretaceous; ~100 m),
First Flysch (Upper Cretaceous; ~100 m), Limestones
(Upper Cretaceous; ~200 m), and Flysch Transition
Beds (Paleocene to Eocene; ~50 m) (Lalechos 1973; Pa-
padopoulos 1997). Davis (2009) separated the lime-
stones into “Thin Platy Limestone Beds” and overlying
“Thick White Limestone Beds”. (See fig. 1) The strata
are deep-water carbonates and siliciclastic rocks de-
posited in a narrow basin within part of the Neotethys

430

ocean, and subsequently thrust-faulted, folded, and up-
lifted as the Neotethys became tectonically ‘sutured’ be-
tween major tectonic plates (Africa and Eurasia)
(Dregan and Robertson 1997).

The stratigraphic provenance for the vast majority
of the building stones at the Sanctuary of Zeus is the
Thick White Limestone Beds formation. The bedrock
outcrops of Thick White Limestone Beds are in close
proximity to the sanctuary and the areas of architectur-
al monuments. (See Fig. 1) The “bedding” in typical
outcrops of Thick White Limestone is flaggy, com-
posed of thin, slightly undulating, discontinuous layers
ranging in thickness from 0.02 to 2.0 m. (Fig. 2) This
same “bedding” expression is also manifest in the
worked building stones. (Fig. 3) The flaggy bedding,
however, is, in fact, pseudo-bedding, produced by bur-
ial stresses at the time when the deep-water carbonates
were being buried and compacted (Merino e a/. 1983;



I. BALD ROMANO, G. H. DAVIS, D. G. ROMANO

Fig. 2. Outcrop of folded pseudo-bedding in Thick White
Limestone Beds, Mt. Lykaion. Photo by G.H. Davis.

Simpson 1985; Alvarez et al. 1985; Larbi 2003; Davis
2014). Compaction of the limestone was achieved by
pressure-dissolution, causing calcite to dissolve under
the influence of burial stresses resulting from gravita-
tional loading. The sites of missing material are now
marked by stylolites, which have serrated “teeth” re-
sembling brain sutures, ranging up to 0.02 m. in height
(Aharonov and Katsman 2009; Merino et al. 1983;
Merino 1992). (fig. 4) It is along the clayey-residue
seams that weathering and erosion are most efficient,
causing the limestone to be irregularly grooved. In-
deed, the most distinctive characteristic of the weath-
ered limestone monument bases is this grooving, con-
trolled by pseudo-bedding. Recesses along weathered
grooves are as deep as 0.05 m. (See Figs. 2 and 3)
Notwithstanding the rock-property disadvantages to
masons by the paucity of evenly-spaced fracturing
(jointing) and the presence of closely-spaced primary
stylolites and stylolite surfaces in this psuedo-bedded
limestone, the Thick White Limestone Beds is the
bedrock of choice for worked blocks in the Sanctuary of
Zeus. It is the dominant block source for the bath, seats,
stoa, administrative building, and fountains, and is also
one of two formations used for the monument bases.
(See Fig. 1) Countermanding the disadvantages associ-

ated with block quarrying and shaping blocks from the
pseudo-bedded Thick White Limestone Beds, this is the
only formation in the Pindos Group that exhibits layers
consistently 0.5 to 2.0 m in thickness and, therefore, ad-
vantageous to use as building blocks. Layering is thin-
ner, for example, in the Flysch Transition Beds, typically
less than 0.3 m, but some layers in this formation are
sufficiently thick and sturdy for use in parts of built
structures and for some monument bases.

Outcrops of Thick White Limestone Beds and Fly-
sch Transition Beds (and worked blocks derived from
these same formations) are marked by fractures (e.g.,
joints) and calcite veins, most of which were formed as a
natural product of pressure dissolution during post-
lithification deformation. In the case of the monument
bases and other worked blocks, some calcite veins were
produced during the formation of the primary stylolites,
i.e., during burial and compaction. The pressure-dis-
solved calcite re-precipitated nearby where porosity
permitted (Aharanov and Katsman 2009).

For some of the monument bases made from the
Thick White Limestone Beds, the blocks may have been

v B ' § I %;1 o ! g “
Fig. 3. Pseudo-bedding in worked block of Thick White
Limestone Beds formation, Sanctuary of Zeus, Mt. Lykaion.

Note the deep weathering of the block along the surfaces
separating individual pseudo-beds. Photo by G.H. Davis.

Fig. 4. Stylolites expressed in the limestone bedrock of Thick

White Limestone Beds, Mt. Lykaion. Note the sutured teeth-
like patterns. Photo by G.H. Davis.

431



THE MONUMENT LANDSCAPE AND ASSOCIATED GEOLOGY AT THE SANCTUARY OF ZEUS ON MT. LYKAION

Figs. 5a and b. Base for multiple stelai, limestone from Thick White Limestone Beds, A034, Sanctuary of Zeus, Mt. Lykaion. Fig. 5a.
Note the vertical orientation of the pseudo-bedding, the longitudinal stelai cuttings along stylolite surfaces separating pseudo-beds,
and the calcite vein that crosses the block and was used as a plane of weakness in cutting the stele cavity. Fig. 5b: Detail of the
complete stele cutting at the end of the block. Note that the sutured undulating stylolite surface remains visible along the right edge
of the cutting. Photos by G.H. Davis

Fig. 6. Outcrop of Thick White Limestone Beds from which
blocks were quarried, Sanctuary of Zeus, Mt. Lykaion. The
ancient quarry is located adjacent to the temenos of the
sanctuary. Photo by G.H. Davis.

chosen to minimize the presence of pseudo-bedding.
For example, pseudo-bedding might be evident in the
lower part of a block, but not near the upper zone.
There are cases where the masons dealt with the
anisotropy of pseudo-bedding in practical and ingen-
ious ways. Normally the monument bases fashioned
from pseudo-bedded Thick White Limestone Beds
were cut so that the pseudo-bedding is parallel to the
upper surface of the block. In other cases (e.g., fig.
5a,b), the block was cut with the pseudo-bedding ori-
ented vertically, with the stelai cavities cut along the
weaknesses afforded by the stylolite surfaces between
pseudo-beds. In the example shown in Fig. 5, the mason
chose not to smooth the walls of the cavities, and thus
the sutures of the stylolites remain visible. Moreover,
the floor of the complete stele cutting at one end of the
base (see fig. 5a) coincides with the surface of a white
calcite vein (see detail of cavity in fig. 5b), which provid-
ed a natural weakness or parting utilized in cutting the
cavity. As emphasized above, the bedrock from the Fly-
sch Transition Beds was, apparently, inadequate in bed
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thickness for common use for built structures and mon-
ument bases. However, in some cases the masons chose
the thinner limestone of the Flysch Transition Beds
lacking pseudo-bedding in order to fashion blocks in a
more homogeneous stone. (See below fig. 9 for an ex-
ample of a base of this grey limestone.)

Geological surveying of Mt. Lykaion has provided
evidence for the locations of some limestone quarry ar-
eas. The blue/gray limestone blocks were cut from the
bedrock within tens of meters of their final destination.
The blocks from the Thick White Limestone Beds were
also quarried nearby, with good quality limestone never
more distant than 1.0 km.At several locations within the
sanctuary itself there is clear evidence for quarrying of
this stone (fig. 6).

The Corpus of Monument Bases

Limestone monument bases were recovered from
many parts of the sanctuary by the late 19th and early
20th century excavators, but little description of their
appearance or specific find spots was published. As part
of the recent campaign of excavation and survey of the
Sanctuary of Zeus comprehensive topographical and ar-
chitectural documentation of all of the buildings and
monuments, including the bases, has been undertaken.
The corpus of this study comprises approximately 31
monument bases, mostly square and rectangular and a
few round (e.g., A011), once supporting sculpture, in-
scribed stelai, anthropomorphic pillars, columns, and
possibly bronze tripod cauldrons or other votive or hon-
orific monuments. Few of the monuments themselves
have been recovered: one fragmentary limestone pillar
with its limestone base and lead footing was found in
2008 (see below); a fragment of the upper part of a mar-
ble stele was found in a secondary context in the foun-
tain house near the lower sanctuary (A146); and two
marble victor inscriptions with no associated bases (IG
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Fig. 7. Pillar base, white limestone from Thick White
Limestone Beds, A188, Sanctuary of Zeus, Mt. Lykaion. Photo
by I.B. Romano.

V, 2.549 and IG V, 2.550), important documents for the
Lykaion Games, were discovered in the early excava-
tions (KOUROUNIOTIS 1905a, 166-171).

None of the bases are inscribed. Indeed, inscribing
on the uneven surfaces of the white limestone with
abundant stylolites (see above) would have presented
challenges for a mason, while the more homogeneous,
blue/gray limestone from the Flysch Transition beds
would have provided a better surface for inscriptions.
For the stelai bases, the stele itself would, in most cases,
have carried the message. We have found no evidence
for reliefs or painted inscriptions or for cuttings on the
fronts or tops of any of the bases for the attachment of
plaques of marble or another material, such as wood or
bronze, that might have been inscribed. (Marble
plaques with inscriptions are more common for Roman
statue bases than for Greek [Hojte 2005, 37-39, 40-42].)
From ancient sources we know, however, that there
were inscriptions identifying statues at Mt. Lykaion. For
example, in the 2nd century A.D. Pausanias (8.38.5)
recorded that he saw on Mt. Lykaion, perhaps near the
hippodrome/stadium based on the context of his de-
scription, bases for statues (GvogoLavtwv PdHoa) miss-
ing their statues, one with an elegaic inscription that
identified the statue as a portrait (eikOva) of Astyanax
of the Arceas family.

Some of the preserved blocks represent only the
lower course(s) of bases, thus providing minimal evi-
dence for the type of monument the base once support-
ed. For others, however, the form of the base and the
cuttings in the upper surfaces allow general hypotheses
regarding the monument type. There is little specific ev-
idence for the dating from the bases themselves, but as-
sociation with structures and the general chronology of
the site indicate that most date from the 6th to late 3th
or early 2nd centuries B.C., with the majority probably
of the 4th-3rd centuries B.C.

Approximately 16 monument bases at the site once
held stelai or hermaic pillars (Fig. 7). Anthropomorphic
stelai or hermaic pillars (i.e., shafts with human heads or
pyramids at the terminus) have been identified at other
Arcadian sites, especially Tegea, as a primary votive
monument type (KOURSOUMIS and KARAPANAGIOTOU
2009, 376; 2012,211-19). In Messenia similar pillar-like
limestone stelai terminating in roughly carved human
heads were used as grave markers in the Hellenistic pe-
riod (THEMELIS 2000, 158-65, figs. 146-52). In the
Lykaion sanctuary in 2008 a white limestone base was
found with its rectangular lead footing or pan that se-
cured the pillar to its base, as well as fragments of the
lower part of a grey limestone pillar of possible hermaic
type (with no trace of an inscription or painted or
sculpted decoration) (A179+MTL120: Pillar: PH. 0.34;
PW. 0.29; Max. Th. 0.165 m). Unfortunately, the upper
part of the pillar was not recovered. It is also possible
that some of the bases supported pillars surmounted by
statuettes, as, for example, the statuette dedicated at
Rhamnous in the latter 5" c. B.C. by Lysikleides, whose
plinth was set into a depression in the top of a 1.04 m
high pillar (Athens, National Museum 199; Kaltsas
2002, no. 223).

Many of the Mt. Lykaion stelai bases are character-
ized by very shallow cuttings, of between 0.04 m (A029)
and 0.08 m (A027) deep. (fig. 8) The lengths of the cut-
tings (and, therefore, the lower widths of the stelai) gen-
erally range from 0.51 to 0.63 m; the widths are between
0.125 and 0.31 m. Several bases have cuttings for multi-
ple stelai (e.g., A034 fig 5a,b; A107). In general, the ma-
jority of the bases at Mt. Lykaion are rather small, be-
tween 0.71 and 1.45 m in length, 0.40 and 0.77 m in
width, and 0.20 and 0.30 m in height, and are formed of
a single, solid block. The largest base at the site (A001-
A004), in situ to the east of the seats and stoa, is com-
posed of a series of solid blocks in at least three courses,
with the largest block of the upper course measuring
1.93 m in length, 1.03 m in width, 0.297 m in height. A
reconstruction on paper and a close study of the cut-
tings in the upper surface may help to determine its

Fig. 8. Stele base, white limstone from Thick White
Limestone Beds, A027, Sanctuary of Zeus, Mt. Lykaion.
Photo by I.B. Romano.
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Fig. 9. Plinth for bronze statuette, grey limestone from Flysch
Transition Beds, A062, Sanctuary of Zeus, Mt. Lykaion. Photo
by G.H. Davis.

function. We have identified no so-called orthostate
bases with roughly-cut stones filling the center, framed
by upright slabs around the perimeter (see Kos-
mopoulou 2002, esp. 11-14).

There are four examples of rectangular limsestone
plinths for bronze statuettes of human figures preserving
depressions for their feet in the upper surface of the
block. Two of these are made of limestone from the Fly-
sch Transition Beds. One is located southeast of the
northern foundation of the stoa (A062: Max. L. 0.92; W.
0.63; Th. 0.20-0.22 m; cuttings for feet: L. 0.24; 0.27 m)
(fig. 9) and another is in front of the seats (A012: P.L.
1.45; W. 0.65; PH. 0.25 m; cuttings for feet: L. 0.22 m;
0.23 m). Both are for approximately three-quarters-li-
fesized statuettes, and we can suppose that these were
dedications, possibly images of dedicants, athletes, offi-
cials of the sanctuary, or military or civic leaders. For
sculpture of the Hellenistic period, there is some evi-
dence that marble was the preferred medium for statues
of deities, while honorific statues were more commonly
made of bronze (Tuchelt 1979, 70-90; Hoghammer 1993,
68-70; Hajte 2005, 45-46). Typically, a base for a marble
statue would have a round, oval or rectangular depres-
sion for the setting of a plinth. Among the corpus of Mt.
Lykaion monument bases there is only one possible base
for a marble statue that has been identified thus far
(A019: Max. PL. 0.69; Max. PW. 0.64; PH. 0.27; large
cutting for plinth Max. PL. 0.39; Max. PW. 0.29;
P.Depth 0.05 m). In fact, evidence for the use of marble
at Mt. Lykaion is very limited, including in the pre-
served architecture. Among the few large fragments of
marble found at the site are a coffer block from the low-
er sanctuary (A119); the Doric column drum re-erected
(and possibly not originally associated with the base) in
the temenos (see below and fig. 10), which Kourounio-
tis described as marble from Doliana (Kourouniotis
1904b, 175); a fragment of the upper part of a stele
(A146: PH.: 0.27; PW.: 0.153; PTh. 0.08 m); and two
victor inscriptions (IG V, 2.549 and IG V, 2.550). It is
very likely, however, that marble blocks were removed
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Fig. 10. Southern base for one of the “Columns of Zeus”,
white limestone from Thick White Limestone Beds, A115-
118, with marble column drum, Sanctuary of Zeus, Mt.
Lykaion. Photo by G.H. Davis.

from the site over the centuries for reuse in local build-
ings or burned in kilns for lime powder, as was common
in post-ancient times.

Pindar (Newzean Odes X. 45) suggests that the prizes
at the Lykaion Games were of bronze, and a scholiast on
Pindar identifies these prizes as bronze tripods (Pole-
mon Peregetai, frag. 26, on Pindar, Olymzpian Odes V1-
I, 153, FHG III, 123). The presence of many miniature
bronze tripod cauldrons among the dedications to Zeus
in the open-air altar atop the southern peak of Mt.
Lykaion confirms the importance of this vessel type at
the Sanctuary of Zeus. It would not be surprising, there-
fore, if large bronze tripod cauldrons would have been
set up as dedications in the sanctuary, just as they were
at Delphi, Dodona, on the Athenian Acropolis, and at
Olympia (see Willemsen 1957, 161-165 for their sec-
ondary findspots in deposits in nearly every part of the
sanctuary at Olympia, with the greatest numbers
around the Temple of Zeus and in the stadium). In our
examination of the monument bases from Mt. Lykaion,
however, we have not yet been able to positively identify
any tripod cauldron bases of the typical square or trian-
gular shape with a circular cutting for a central support
and three narrow rectangular cuttings in a triangular
arrangement for the tripod legs (e.g., Themelis 2000, 48,
fig. 39; Amandry and Spyropoulos 1974).

We know that some of the bases at Mt. Lykaion are
not iz situ, e.g., one group of eight bases to the east of
the seated area was possibly gathered there in modern
times. The clustering of the 7% situ bases in specific loca-
tions, however, helps to define the primary public areas
of the sanctuary. Seven bases are on and around the
seated area; at least six are in or around the stoa. In ad-
dition, Kourouniotis mentions a base for a possible
equestrian statue in front of the west end of the stoa,
though this base has not been located in the current
campaign (Kourouniotis 1909, 188-189). Several bases
were found by previous excavators reused in the area of
the large public building (labeled by them the “xenon”
or hotel), including the two inscriptions recording vic-
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tors in the quadrennial Lykaion games held in the years
between 320 and 304 B.C. (IG V, 2.549; IG V, 2.550:
PH. 0.67; W. 0.461; Th. 0.16 m)(Kourouniotis 1905a,
166-171).

There are at least two bases for stelai in the area of
the temenos in the upper plateau below the peak of the
mountain (A109; A121). In addition, in the 2°¢ century
B.C. Polybios (IV.33) recorded that the Messenians in
the time of Aristomenes (7% century B.C.) set up a stele
“beside” the altar of Lykaion Zeus (waod tOv 10T Aldg
oD Avkaiov Boudv dvébecav othiny &v Toig Kot
"AQLoTouEVNY KOuQoilg) commemorating the treachery
of the Messenian Aristocrates and warning the Arcadi-
ans in elegiac verse to remember this incident. Pausa-
nias (IV.22.7) mentions this same stele in the 2" century
A.D.; he probably used Polybios as his source and may
not have actually seen the inscription.

Two square bases, 7 m apart, were located by Kon-
topoulos, just below and east of the southern peak of
the mountain in the area of the temenos (Kontopoulos
1898). (fig. 10) These bases (A111-A118; A115-A118),
framing the peak with the open-air altar above as a kind
of entrance to the most sacred space at the sanctuary,
are presumed to be for the columns Pausanias saw in
the 2nd century A.D. that once supported golden eagles
of Zeus (8.38.7). The lower course of each base was pre-
served 7 sitw (145 x 0.35 m); Kontopoulos and
Kourouniotis re-assembled the next course on both the
northern and southern bases from similar blocks found
nearby, and moved a fluted Doric marble column drum
from another area of the site to the southern base.
Kourouniotis also added a third course to the northern
base, but this is no longer in position. The lower two
courses of each base are composed of two side-by-side
blocks, joined by clamps, and with a flat raised rim
around the upper perimeter (Kourouniotis 1904b, 162-
3; 173-5). Kourouniotis describes a cutting for a wedge
to secure the column in the upper surface of a third,
now missing, course of the northern base (Kourouniotis
1904b, 175).There must have been, however, some
more secure means of affixing the column, such as a
central dowel cutting in the upper surface. Near the
nothern base, Kourouniotis uncovered the foundations
for a base that he suggested would be suitable for an im-
portant statue (cult image?) of a seated Zeus such as
that depicted on the Arcadian League coinage
(Kourouniotis 1904b, 189), but these foundations are
no longer visible at the site, and it is not certain that the
image on the coins depicts a statue.

Conclusion

This study of the monument bases at Mt. Lykaion is
still in its preliminary phase and will continue with com-
plete documentation of all of the bases, their topo-
graphical setting, relationship to the local geology, their
use, typology and chronology. Despite the paucity of
preserved monuments associated with the bases, this

study has been valuable in providing insights into the
character of the Sanctuary of Zeus and its cult activity,
as well as into the use of local limestones in the monu-
mentalization of the most important sanctuary of the
Arcadians. Comparisons of this corpus with monument
bases from nearby sites, such as at Megalopolis and
Lykosoura, will provide still more information about
practices in Arcadia, as well as about the relationship
between the Arcadian geological framework and the
monument landscape.
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