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ABSTRACT 

Beginning in 1998, Victor Reijs (Reijs, 1998) made numerous observations of the sun’s 
passage into the Treasury of Atreus through the relieving triangle near the times of the 
equinoxes. He suggested that this solar orientation was intentional in the design of the 
tomb and that the relieving triangle was, at least for a time, open to provide observations 
of these events. This paper takes a different approach regarding the orientation of these 
Mycenaean Tholoi, based on architectural and topographic considerations. Como (2009) 
and others describe in detail the construction methodology used in Mycenaean Tholoi 
and in particular that of the Treasury of Atreus. Numerous researchers have analyzed 
and discussed the complex forces involved in this structure, which explain the stability of 
the monument. As an alternative to tholoi orientations based on astronomical considera-
tions, we argue that topographical characteristics of these sites dictate the orientation and 
to a large extent the construction of the tomb (Maravelia, 2002). The methods of archaeo-
astronomy must include all aspects of the site: its topology, the architectural practice of 
the period, artistic expression, and the cultural aspects of the monument, not just the cor-
relations of the site with respect to astronomical phenomena. The nine tholoi in the gen-
eral area of Mycenae are examined with respect to their topological siting and relative to 
possible astronomical phenomena. We find that none of the tomb entrances was inten-
tionally built to observe astronomical events such as the equinoxes.  
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1. INTRODUCTION 
The purpose of this paper is to examine 

the proposition that the Treasury of Atreus 
was intentionally aligned for observation of 
the spring and autumn equinoxes, as pro-
posed by Reijs (1998), and to determine if 
such alignments exist for any of the other 
tholoi. The Treasury of Atreus is one of 
nine tholos tombs located near the Citadel 
of Mycenae, under the supervision of 
Fourth Ephoreia of Prehistoric and Classi-
cal Antiquities at Nafplion (The Archaeo-
logical Society at Athens, 2003). This group 
of tholos tombs represents a unique collec-
tion of tombs concentrated in one area cov-
ering a period of time dating from 1510 
B.C.E. to about 1220 B.C.E. (Mylonas, 1999). 
The earliest known account of the area is 
credited to Pausanias, the geographer and 
traveler of the second century C.E. Pausa-
nias, in his Description of Greece, translated 
by Frazer (1898), recounts observations of 
the Mycenaean ruins and mentions that 
“…parts of the circuit wall are still left, in-
cluding the gate, which is surmounted by 
lions.” and “…underground buildings of 
Atreus and his children where their treas-
ures were kept.” One might suppose that 
the second excerpt is perhaps to the Treas-
ury of Atreus. A long list of early travelers 
to Mycenae can be found in the Archaeologi-
cal Atlas of Mycenae, with visits recorded 
beginning in the 1660s (The Archaeological 
Society at Athens, 2003). 

 The archaeological literature for Myce-
nae begins in the 1830s with the authoriza-
tion of the Greek Archaeological service by 
King Otto in 1834. The literature of Myce-
nae is expansive and covers more than a 
century and a half (Schlieman, 1878; Wace, 
1920-1923; Wace, 1926; Evans, 1929; Wace, 
1940; Wace et al, 1955; Wace, 1956; My-
lonas, 1966; Wace et al., 1980; Dirlik, 2012). 
In the early twenties of the last century, a 
spirited debate developed between Evans 
and Wace over Evans’ perceived Minoan 
influence on Mycenae. Evans maintained 
that the early phases of development at 
Mycenae and Mainland Greece in general 
“represented the result of actual conquest 

and ‘the abrupt wholesale displacement of 
a lower by an incomparably higher form of 
culture’”, see Galanakis (2007). This could 
be seen in particular in the development of 
the Mycenaean tholoi. Evans (1929) argued 
that the Atreus and Clytemnestra tombs 
were best explained as products of the 
highest peak of the Minoan culture. In this 
scenario, the tombs of Atreus and Clytem-
nestra represented the earliest and highest 
order of architectural development. The 
other tombs, later in his sequence, repre-
sented decline. The formulation by Wace 
(1921-1923) of a scheme that established the 
chronological sequence of the tholos tombs 
at Mycenae was designed not only as a re-
joinder to Evans but as a view based on 
solid evidence. As a result of careful field 
work, Wace established the basis for the 
current chronology we use today (Galana-
kis, 2007). Table (1) is a modern assessment 
of this chronology by Fitzsimons (2006). 

Table 1. Tholos chronology (Fitzsimons, 2006). 

Group 1 Group 2 Group 3 
1 Cyclopean, 

LH IIA 
4 Panagia, 

LH IIB-IIIA:1 
7 Genii, 

LH IIB-IIIA:1 
2 Epano 

Phournos, 
LH IIA 

5 Kato 
Phournos, 
LH IIA-B 

8 Clytemnestra, 
LH IIIA:2-IIIB:1 

3 Aegisthus, 
LH IIA 

6 Lion, 
LH IIA-B 

9 Atreus, 
LH IIIA:2-IIIB:1 

 
1.1 Design and Structural Considerations 

A great deal of work has been reported 
on the construction of tholos tombs 
(Cavanagh and Laxton, 1981; Frizell and 
Santillo, 1984; Lazar et al., 2004; Como, 
2009). Cavanagh and Laxton explore the 
architectural and structural design of tholoi 
from an engineering and mathematical 
perspective. They examine the stability of 
the corbelled horizontal rings and discuss 
the gaps in these structures at the stomion 
and relieving triangle. (The use of the re-
lieving triangle is a structural concept uti-
lized in modern architectural design to re-
lieve the load on a structural element, such 
as a lintel, and was apparently recognized 
by these Mycenaean builders in the later 
tholoi such as the Treasury of Atreus and 
the Tomb of Clytemnestra. {Tholoi 8 and 9 
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Appendix A}) Frizell and Santillo (1984) 
provide a detailed analysis of the function 
of the relieving triangle in their discussion 
of the method of construction of corbelled 
tholoi. Como (2009) examines the condi-
tions of equilibrium for the Treasury of 
Atreus, based on a careful survey of the 
monument, and also proposes a scenario 
for construction of this tomb. Of interest to 
us is the prevalence of the relieving triangle 
in those tombs reported in Wace’s groups 
two and three, in that if we are to consider 
the use of this architectural feature as play-
ing a part in astronomical observations it 
would be of interest to know when it be-
came a regular feature. The Tomb of Aegis-
thus, a member of the first group, is of par-
ticular interest. Wace placed this tomb 
chronologically in group one among the 
earliest Mycenaean tholoi due to the nature 
of construction, including material and ar-
chitectural finish. A feature of the first 
group was the lack of a relieving triangle. 
The fact that early investigations of the 
Tomb of Aegisthus did not report the exist-
ence of a relieving triangle, along with oth-
er architectural features, placed it early in 
the chronology. Our recent observations 
noted what appeared to be such a feature, 
and on careful review of a number of re-
search papers discovered that more recent 
archaeological research (e.g., Galanakis, 
2007) did establish that this tomb had a re-
lieving triangle (Tholos 3 Appendix A). 
One might suspect that if relieving trian-
gles had an astronomical function, that 
practice might date back to the earliest 
tombs. Due to the poor state of preserva-
tion, it has not been conclusively estab-
lished that the earlier tholoi were deficient 
in this feature. 
2. METHODS 

The data utilized in this project were ob-
tained from three main sources. First, direct 
measurements were taken at each tomb 
using a fluxgate compass and GPS unit. See 
Appendix A. Second, high resolution satel-
lite imagery was employed to verify 
ground measurements taken by the senior 
author and other researchers (Maravelia, 

2002; Reijs, 1998; Table 2). Lastly, a Digital 
Elevation Model (DEM) was created for the 
Mycenae environs to model locational as-
pects of each tomb and to model the hori-
zon altitude, as seen from each tomb en-
trance. The above three datasets are dis-
cussed in detail below. 
2.1 Ground Measurements 

A Nikon AW100 camera which included 
an internal GPS and Fluxgate compass was 
used to obtain photos at each tomb. These 
images of dromoi, visible horizon, and 
tomb details (Appendix A) were used to 
validate data obtained by others mentioned 
above. A Garmin GPS was also used as 
backup of geo-coordinates. GPS measure-
ments were taken at dromos entrances al-
lowing maximum access to available satel-
lites.  
2.2 Remotely Sensed Imagery 

The satellite imagery used in this project 
consisted of 0.41m pixel resolution pan-
chromatic color images taken by the Geo-
Eye-1 satellite and distributed by Digital-
Globe. The imagery is projected in the 
WGS 1984 system, allowing for precise es-
timates of tomb dromos alignments to 
within 0.5 degrees azimuth from True 
North. Nine tomb alignments were esti-
mated in this manner, using an angle 
measurement function in QGIS, a Geo-
graphic Information System software pack-
age. The results are presented in Table (2) 
and compare favorably to measurements 
taken onsite by the senior author and by 
Maravelia (2002) and Reijs (1998). The azi-
muth data collected by this method were 
then used in conjunction with the DEM to 
estimate the altitude of the horizon, as seen 
from each tomb entrance. 
2.3 Digital Elevation Model 

The DEM was produced from two main 
data sources for a variety of analytical rea-
sons, but most importantly for estimating 
the horizon altitude as seen from each 
tomb entrance in order to determine the 
rise times for various astronomical events. 
The primary data utilized for the DEM 
were obtained from the topographic maps 



4 MICHELSON & MICHELSON 
 

© University of the Aegean, 2014, Mediterranean Archaeology & Archaeometry, 14, 3 (2014) 1-14 

published in the Archaeological Atlas of My-
cenae (The Archaeological Society at Athens 
Library 2003). The Atlas maps were gener-
ated in part from 1:5000 scale Hellenic Mili-
tary Geographical Services topographic 
mapping. Elevation contours from the At-
las maps were hand-digitized to vector 
lines using ArcMap 10.2 software. The vec-
tor dataset was then converted to a raster 
or grid DEM with a 9m cell size (each cell 
represents the elevation over a given 9m x 
9m area of terrain). Unfortunately, the At-
las maps did not cover the entire area of 
interest and the area outside of the Atlas 
coverage was modeled using ASTER satel-
lite data, which provides for elevations at a 
30m cell size for the surrounding terrain at 
an approximate scale of 1:25000 (NASA, 
2013). The resolution of the ASTER data 
was satisfactory for this project as the as-
tronomical event horizons for all of the 
tombs except for Atreus were 17-30km 
away. The horizon, as seen from the Treas-
ury of Atreus, was modeled using the high-
ly accurate 1:5000 Atlas data described 
above. The DEM dataset derived from the 
Mycenae Atlas data was also used for a va-
riety of local measurements at each tomb. 
These measurements included estimates of 
elevation, slope, and facing aspect of the 
terrain taken at the stomion entrance to 
each tomb (Table 2) using the Spatial Ana-
lyst toolkit in ArcMap 10.2. Terrain eleva-
tion in meters above mean sea level was 
measured for each slope from a point di-
rectly at (above) the entrance to each tholos 
tomb. The slope value was generated from 

the DEM using the derived slope function, 
returning a slope gradient value in degrees. 
Finally, the facing aspect of the hillside for 
each tomb was generated by using the Fac-
ing Aspect function. Facing aspect is an 
azimuth value in degrees for the associated 
grid cell of the DEM at each tomb’s en-
trance. The facing aspect value is an azi-
muth measurement calculated perpendicu-
lar to the cell’s gradient. 
3. DISCUSSION 

Michael Hoskin (2001) has extensively 
surveyed the orientations of upwards of 
3,000 prehistoric sanctuaries and commu-
nal tombs across the western and central 
Mediterranean. This corpus of data has 
implications for the connections between 
sky and cultural practices. In many in-
stances, there are clear preferences for ori-
entation that correlate with both solar and 
lunar horizon events. Can these prefer-
ences be shown to exist in Mycenaean 
tombs? Of course, this project was to some 
extent inspired by the observations of Reijs 
at Mycenae and our skepticism of an inten-
tional solar orientation for the Treasury of 
Atreus specifically and the cluster of tholoi 
at Mycenae in general. We have used sev-
eral tools at our disposal including GIS 
mapping, on-the-ground observations of 
the tombs, and astronomical software. A 
review of Mycenaean archaeological litera-
ture pertaining to the tholoi provides in-
sight into construction and cultural use of 
these tombs. Figure (1) maps the locations 
of the nine tholoi, the focus of our study. 

Table 2. Azimuth of tomb dromos from north, corresponding azimuth of the perpendicular to the slope 
(aspect), horizon altitude and tholos elevation. 1Mickelson 2013, 2Maravelia 2002, 3Reijs 1998. 

ID Name Az.1 

(°) 
Az.2 

(°) 
Az.3 

(°) 
Aspect1 

(°) 
Aspect2 

(°) 
Slope

1 

(°) 

Alt.1 

(°) 
Ele. 
(m) 

1 Cyclopean 280.0 282.5 277.3 285.8 280.5 7.2 4.0 174.6 
2 Epano Phournos 186.0 185.0 185.5 245.8 210.5/182.5 3.4 1.3 202.6 
3 Aegisthus 194.0 198.0 198.9 216.4 196.5 11.2 0.0 225.7 
4 Panagia 248.0 255.0 254.4 256.7 253.5 13.7 3.2 193.3 
5 Kato Phournos 273.5 274.0 272.9 298.2 273.5 2.6 2.5 163.5 
6 Lion 335.0 334.5 325.8 333.1 335.5 11.0 0.8 221.1 
7 Genii 301.0 301.0 302.0 347.7 301.5 12.4 2.0 175.2 
8 Atreus 102.2 102.0 102.5 91.6 99.5 5.2 18.0 215.2 
9 Clytemnestra 169.9 168.0 167.8 186.4 169.5 6.1 0.0 221.1 
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Figure 1. Google Earth Map showing the locations 

of the nine tholos tombs. 
 
The paper by Maravelia (2002) investi-

gated the orientations of the nine tholoi at 
Mycenae and their relationship to the to-
pography of the site. The manner of con-
structing a tholos appears to require cut-
ting a passageway or dromos into a hillside 
perpendicular to the slope of the landform. 
The dromos then determines the orienta-
tion of the structure. Maravelia, using a 
magnetic compass corrected for the mag-
netic declination of the area around Myce-
nae, determined the azimuthal orientation 
of each of the dromoi, averaging several 
measurements along the sides of the 
dromos. She also estimated the azimuth of 
the perpendicular to the slope of the 
hillside denoted as “Aspect” in Table (2). 
We also have similar values for the orienta-
tions of the dromoi from Reijs and have 
confirmed these ourselves using the aerial 
mapping methods discussed above. 

 
Figure 2. Topographic map with orientations of 

tholoi superimposed relative to the terrain. 

Figure 2 shows the orientations of the 
tholoi superimposed onto a topographic 
map of the area. As can be seen from Fig-
ure 2 and Table 2, the azimuths of each tho-
los appear nominally perpendicular to the 
contour lines. Thus, the orientations of the 
tholoi are highly correlated with topo-
graphic placement and are therefore a re-
sult of the method of construction. 
3.1 Astronomical Considerations 
Tables 3 and 4 present the azimuths of the 
rising and setting points for an unobstruct-
ed horizon for the sun and moon. These 
data were determined for Mycenae using 
the JPL Horizons Ephemeris and the Unit-
ed States Naval Observatory Multiyear In-
teractive Computer Almanac (MICA). In 
Table 3, there is a noticeable difference in 
the azimuths of the solstices for the two 
eras, which is due to a difference in the 
obliquity of the equinoxes. The obliquity is 
about 23° 51ʹ in 1350 B.C.E. and currently 
about 23° 26ʹ. The azimuths of the equinox 
rise and set points will not be affected by 
the variation in the obliquity, but the azi-
muths of the solstices change by around a 
half a degree over the epoch cited in Table 
(3). This is negligible for our purposes and 
within the error limits of the determina-
tions of the azimuths of the tholoi. In the 
Armenoi section of the appendix to Tombs, 
Temples and their Orientations (Hoskin, 2001) 
the author describes the measurements he 
and Marie Papathanassiou made of the ori-
entations of 224 tombs in this region of 
Crete which date from the Late Minoan II-
IIIB era (1450-1190 B.C.E.). The dromoi of 
these tombs are in such a good state of 
preservation that azimuthal orientations 
could be determined to better than one de-
gree. The range of these azimuths defined 
an eastern arc whose end points are the ex-
treme lunar standstills, with the prepon-
derance of the orientations correlating with 
solar azimuths over the course of the year. 
The question to consider is whether this 
cultural practice might have influenced the 
orientations of the Mycenaean tholoi. 
Might we see solar or lunar encoding in 
Mycenaean monuments if they occur in 
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Minoan tombs? Table (4) shows the ap-
proximate azimuths of the extreme lunar 
standstills for the 2006 cycle that would 
have been observable at Mycenae. The cy-
cle repeats with an 18.61 year period. 

Table 3. Solar horizon azimuths. 
 Event 1350 B.C.E. 

Azimuth / 
proleptic Julian 
Calendar Date 

2013 C.E. 
Azimuth / 
Gregorian Cal-
endar Date 

Spring 
Equinox Rise 

90.26°/ 
01.04.1350 

90.12°/ 
19.03.2013 

Spring 
Equinox Set 

270.17° 270.28° 

Summer 
Solstice Rise 

58.55° / 
04.07.1350 

59.09° / 
23.06.2013 

Summer 
Solstice Set 

301.54° 301.04° 

Autumn 
Equinox Rise 

90.27° / 
07.10.1350 

90.09° / 
24.09.2013 

Autumn 
Equinox Set 

270.11° 270.33 ° 

Winter 
Solstice Rise 

120.01°/ 
28.12.1350 

119.59° / 
22.12.2013 

Winter 
Solstice Set 

240.23 240.59 

 
Table 4. Approximate rise and set azimuths for the 
moon at the latitude of Mycenae during the 2006 
period of extreme northern and southern excur-

sions. 

Event Extreme 
North 

Extreme 
South 

Lunar 
Rise 

52.8° 127.4° 

Lunar 
Set 

307.1° 232.5° 

 

 
Figure 3. The orientations of the nine tholoi with 

superposed Lunar and Solar alignments. 

 
Figure (3) shows the orientations of the 

nine tholoi and the azimuths of the solar 
and lunar events from Tables (3) and (4). 

Three of the tholos tombs have an orienta-
tion which could be aligned with solar 
events. Reijs has called our attention to the 
Treasury of Atreus (Tholos 8 Appendix A). 
Note that the azimuth of the Treasury of 
Atreus in Table (2) is 12 degrees greater 
than the normal horizon equinox sunrise. A 
large difference at first glance; however, 
the horizon is obstructed by Mount Sarra to 
the east at an altitude of from 18 to 22 de-
grees, depending upon where on the slope 
the sun appears and where the positions of 
observation are made in the tomb. As the 
sun rises its azimuth increases, allowing 
the sun to be observed through the reliev-
ing triangle on a number of days around 
the equinox. Calculations (MICA) of the 
azimuth and altitude of the sun as a func-
tion of time predict the observations. The 
Kato Phournos Tomb has an azimuth of 
274° and a horizon elevation of about 2.5 
degrees (Tholos 5 Appendix A). The equi-
nox sunset occurs at an azimuth of about 
270.1° in 1350 B.C.E. thus an apparent cor-
relation. However, no evidence of a reliev-
ing triangle is extant for this tomb. With 
such a low horizon, the sun could enter the 
open stomion. Finally, the tomb of the Ge-
nii has an orientation of 301°, which is near 
the summer solstice sunset in 1350 B.C.E. 
and does have a relieving triangle (Tholos 7 
Appendix A). The horizon elevation is 2°, 
which is of no consequence due to the fact 
that the sun must have an elevation on the 
order of 22-18 degrees, assuming tholos 
dimensions similar to Atreus in order to 
pass through the relieving triangle. Again, 
using MICA to calculate the azimuth for a 
solar altitude corresponding to 22-18 de-
grees yields azimuth values from 17° to 
14°, too far to the south for this tholos to 
function as observed at the Treasury of 
Atreus. Thus, the possibility that Kato 
Phournos could function as a solar obser-
vatory is indeterminate due to the lack of 
evidence of an observing aperture, and the 
Tomb of the Genii, although having a re-
lieving triangle, is orientated too far to the 
north to allow the sun to pass through the 
relieving triangle.  



DO MYCENAEAN THOLOI ENCODE ASTRONOMICAL ALIGNMENTS? 7 
 

 
© University of the Aegean, 2014, Mediterranean Archaeology & Archaeometry, 14, 3 (2014) 1-14 

3.2 Reijs’ Observations 
Beginning in April of 1998, Victor Reijs 

(1998, 2009) began a series of solar observa-
tions at the Treasury of Atreus. He sup-
posed that the equinoctial sun would pene-
trate the tholos via the relieving triangle, 
and through observations made over a pe-
riod of more than a decade he demonstrat-
ed the phenomenon. A number of photo-
graphs and videos are posted at the URLs 
referenced. Figure (4) shows an image from 
the March 31st 1999 observations. Subse-
quently, a video produced in September 
2009 displays the observation as a function 
of time. 

 
Figure 4. Reijs’ March 1999 solar image on the west 

wall of the interior of the tholos. 

 
Arguments in support of the proposition 

that the Treasury of Atreus could inten-
tionally be aligned to the equinoctial sun 
rises include the following three points. 
First, the sun does in fact enter through the 
relieving triangle on dates around the 
equinoxes. However, there is a wide range 
of dates around the equinox when the phe-
nomena are observed. The window is not 
precise or narrow, as one might expect if 
the design were to pinpoint the precise 
date. Second, it is also argued that the re-
lieving triangle was not necessary to relieve 
the load on the lintel and thus it could have 
been designed for observation. Architec-
tural engineers have long known this prin-
ciple and they practice it in buildings 
where the loading on lintels over windows 
and doors is large. Third, he suggests the 
Treasury of Atreus might be compared 
with the likes of Newgrange if the relieving 

triangle were not closed; however, he ad-
mits that it might have been. Although he 
admits the archaeological evidence for the 
existence of blocking walls and a façade 
closing the relieving triangle, he proposes 
that the tholos could have been used to ob-
serve the sun prior to filling and blocking 
the dromos, which we find unlikely given 
burial practices and the need to protect the 
tomb’s contents. Mylonas (1966) mentions 
that blocking walls were in evidence both 
at the Treasury of Atreus and for the Tomb 
of Clytemnestra. “After each burial, as was 
the case with chamber tombs, the stomion 
of the grave and its doorway were blocked 
by a wall and the dromos was filled with 
earth. Such a formidable blocking wall was 
found intact in the stomion and in front of 
the entrance of the tholos tomb at Den-
dra… The fact that remnants of a blocking 
wall survived to the days of Schlieman in 
the doorway of the so-called Tomb of 
Klytemnestra would indicate that even in 
the more elaborate and ornate tombs the 
practice was followed.” Mylonas (1966) 
goes on to say that this practice has been 
observed in a number of other tholoi “indi-
cating that the dromoi were filled after bur-
ials.” It would appear that an astronomical 
observing function for these monuments is 
highly improbable. Figure (5) presents a 
reconstruction of the façade presumed to 
be at the entrance of the Treasury of Atreus 
(Mylonas, 1966). It is based on carved 
fragments of red and green marble from 
the façade preserved in the British Muse-
um, the National Museum in Athens, and 
at Berlin, Munich, and Karlsruhe (Higgins 
et al. 1968). Finally, the attributions of the 
Treasury of Atreus, and the tombs of Cly-
temnestra and Aegisthus to those mythical 
personages are without foundation. How-
ever, Reijs finds a passage linking Atreus to 
the sun in Graves’ The Greek Myths: Com-
plete Edition (1955). There is no denying 
that Reijs has passionately followed an idea 
and fully demonstrated the “sun in the 
tomb” concept. 
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Figure 5. The Façade of the Treasury of Atreus. 

After Mylonas (1966). 

 
CONCLUSIONS 
The orientations of the tombs are highly 
correlated with topography and to the 
method of construction and not to any con-
firmable inclination toward astronomical 
events on the part of their designers. We 
reach this conclusion based on the lack of 
any corroborating evidence of astronomical 
orientations for any of the other tholoi. 
There is very convincing archaeological 
evidence that the relieving triangle would 
have been closed by a façade and the 
dromos filled with a blocking wall and 
filled with soil. Recent evidence for the 
Tomb of Aegistus confirms the existence of 
a relieving triangle although it is placed by 
Wace in group one. This raises two ques-
tions. If it is a member of Wace’s group one 
tholoi, does it suggest that the other mem-
bers of the group had such features? Could 
Aegistus be transitional between groups 1 
and 2? Of the tholoi known to have reliev-

ing triangles, we have demonstrated that 
only Atreus could in principle function as a 
solar observatory. If the Mycenaean culture 
constructed tholoi and other burials such 
that a connection with the sky through 
alignments was intended, we would expect 
to see significant evidence of the kind that 
Hoskin demonstrates in the Armenoi Cem-
etry. 

We therefore conclude that Mycenaean 
tholoi in general did not encode astronomi-
cal alignments and were not used as solar 
observatories; in particular the Treasury of 
Atreus was not intentionally aligned to the 
solar equinox sunrise.  
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APPENDIX A: PHOTOS AND GEO DATA FOR MYCENAEAN THOLOI 

 
Table A. Geographical coordinates and azimuths of the nine Mycenaean tholoi. 

ID Name Latitude Longitude Azimuth1 

(°) 
Std. Dev. 

(°) 
1 Cyclopean Tomb  37° 43ʹ 43.4ʺ  22° 44ʹ 57.2ʺ 280.9 2.6 
2 Epano Phournos Tomb 37° 43ʹ 41.6 22° 44ʹ 06.6 185.5 0.5 
3 Aegisthus Tomb 37° 43ʹ 49.3 22° 44ʹ 19.8 197.0 2.6 
4 Panagia Tomb 37° 43ʹ 39.4 22° 44ʹ 07.8 252.5 3.9 
5 Kato Phournos Tomb 37° 43ʹ 52.8ʺ 22° 44ʹ 57.8 273.5 0.6 
6 Lion Tomb 37° 43ʹ 54.6 22° 45ʹ19.3 331.8 5.2 
7 Tomb of the Genii 37° 43ʹ 45.2 22° 44ʹ 58.8 301.3 0.6 
8 Tomb of Clytaemnestra 37° 43ʹ 49.3 22° 44ʹ 18.6 102.2 1.2 
9 Treaury of Atreus 37° 43ʹ 36.2 22° 44ʹ 15.9 168.6 0.3 

1Average of azimuths reported in Table 2. 
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Cyclopean Tomb [Tholos 1] 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Epano Phournos [Tholos 2] 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Horizon to South 

Dromos Entrance Horizon Toward the West 

Dromos Entrance 

Interior from above rear of tomb  
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Tomb of Aegistos [Tholos 3] 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Panagia [Tholos 4] 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Entrance to Dromos toward Stomion 
(note Relieving Triangle) 

Horizon View from Stomion View of Stomion from Inte-
rior (note Relieving Trian-

gle) 

Dromos Entrance toward Stomion 

Horizon to S.W. 

Stomion from Interior of Tholos 
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Kato Phournos [Tholos 5] 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Lion Tomb [Tholos 6] 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  

Entrance to the Dromos toward the Stomion  

Interior toward Stomion from above and view 
of the horizon to the West 

Entrance to Dromos 

Horizon from Stomion 
 

Stomion from inside Tholos 
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Tomb of the Genii [Tholos 7] 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Treasury of Atreus [Tholos 8] 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  

Entrance to Dromos 

Horizon from the Stomion 

Entrance to Dromos 

Relieving Triangle 

View through Stomion 
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Tomb of Clytemnestra [Tholos 9] 
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