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Abstract: The exploration of the Mediterranean seascape d@ek to the
foragers of the early Holocene period around tinéhnnillennium BCE. Two case
studies in the Azores islands show possible integraf elements of landscape,
seascape and skyscape in the way two differenstgpartificial structures were
aligned. The major axes of the Maroico structuremfPico Island may have been
aligned on the summit of Pico Mountain and, reaiptly, on the setting sun at the
summer solstice over the neighbouring Faial Islartte artificial caves near the
sea excavated in Monte Brasil, Terceira Island, nmaye integrated solar
calendrical marks, especially for the Equinox strmeer the distant S. Jorge
Island.

Introduction: Human Settlement and Colonisation Higory

The Azores archipelago is located in the middi¢hef North Atlantic at a
distance of about 1600km from the European contin€he nine main
islands are divided into three groups: the Wes@mwup that includes the
islands of Flores and Corvo, the Central Group Wigrceira, Graciosa,
S&o Jorge, Pico and Faial, and the Eastern gratdimprises the islands
of Sdo Miguel and Santa Maria (Fig. 1).

The archipelago is located in a tectonically comptegion at the
junction of the North American, Eurasian and Africalates (Fig.2).
Portuguese navigators discovered the archipelagd32 and colonization
began soon after, in 1439. However, the questiowtadther the Azores
were previously inhabited has never been fully eseadl. References to
human presence pre-dating the Portuguese settldirstrdappeared at the
end of sixteenth century.
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Fig. 1.Azores archipelago (axis in degrees of latitud# langitude).

45
Eurasian plate
40
Acores-Gibraltar fault
L ® Acores micro plate
35 —e®
2 iy % o
\5\6' Madeira !slands
African plate
30 Canarias islands
3 2 / o
gy A s
- B Y 2 |
-35 -30 -25 -20 -15 -10 -5

Fig. 2. Geotectonic area around the Azores archipelagoptedafrom
Forjaz, 1983 and Buforn et al., 1988; in Nunes,(280see n 13) (axis in
degrees of latitude and longitude).

A manuscript by Gaspar Frutuoso refers to a Cantieag presence but
questions whether the Azores were ever part ofrtyhical archipelago of
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Atlantis described by PlafoAlso at the end of sixteenth century the
chronicler Damido de Gois refers to an equestriatus attributed to the
Phoenicians or the Carthaginians in Corvo Islanojnfl when the
Portuguese first arrived on the islanBeferences to the Azores, although
of questionable veracity, had already appeared Ein Libro del
Conoscimientpwritten in the middle of fourteenth century. A sé coins,
allegedly found in 1749 in Corvo Island, were badugVelve years later by
a numismatist in Madrid, who identified seven coiream Carthage and
two from Cyrenaica in an article published in Swed#lore recently, an
inscription on what could be the base of a stasuallegedly attributed to
the Roman-DaciarisRecent work on the genetic structure of house mice
indicates that the majority oM. m. domesticuon Santa Maria and
Terceira were found to belong to a D-loop cladeicative of a lineage
found in Norway, Iceland, and northern and wesfarts of the British
Isles? All of the above has contributed to the debatemwether humans
might have settled in the Azores before the Podsgu

Man-made structures found on some of the islande far years been
attributed to field clearances and other agricaltand pastoral practices of
the post-Portuguese colonization periods, despite domplete lack of
excavation or study of any surface fifldslowever, more recently, this

! Gaspar Frutuos@audades da Terr& vols. (Ponta Delgada, Agores: Instituto
Cultural de Ponta Delgada, 2005), Vol. 1, pp. 2407-8

2 Damido de GoisCrénica do Principe D. Jojoed. Graca Almeida Rodrigues
(Lisboa, 1977), Vol. 11, pp. 515-19.

%J. F. Podolyn‘Nagra Anmérkingnar om de Gamles Sjofart, i anledraf nagra
Carthaginensiska och Cyrenaiska Mynt, fundne ar91pé en af de Azoriska
Oarne’,Det Gotheborgska Wetenskaps och Witterhets SarthaHandlinger
Wetenskaps Afdelning€Rorst Stycket, 1778).

* Nuno Ribeiro, Anabela Joaquinito, and Sérgio Paréew Unknown Archaeo-
logical Data in Azores: The Hipogeum of the Braklbunt, Terceira Island
(Portugal), and its Parallels with the Culturestiodé Mediterranean’, Congress
SOMA 2012, Florence, lItaly. Mediterranean ArchaggloAbstracts; Herbert
Sauren, ‘Azores: Inscription on the Base of a ®fatu2011 at
https://www.yumpu.com/en/document/view/12415814128%ores-dacians-netau
® Sofia Gabriel, Maria da Luz Mathias, and Jeremgrt®e ‘Genetic Structure of
House Mouse (Mus musculus Linnaeus 1758) Popuktion the Atlantic
Archipelago of the Azores: Colonization and DispérBiological Journal of the
Linnean Society08 (2013): pp. 929-40.

® Nuno Ribeiro, Anabela Joaquinito, Fernando Pimeated Romeo Hristov,
‘Estudo Histérico Arqueoldgico sobre as ConstrucBémmidais existentes no
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take has been challenged by the number, type aaatiristics of some
of the structures. This paper presents prelimimasults from two case
studies, particularly focused on their landscapitinge and orientation,
looking at horizon visibility, axis orientation amabssible alignments with
landmarks, seamarks and skymarks. These suggebbbymalues that go
above and beyond the purely functional roles atteth by previous
interpretations.

Case Study 1: The Maroicos of Pico Island

The Portuguese settlement of Pico Island begantsosouthern side in
1503 and proceeded eastwards and northwards infilf23, because of
the close trading relationship with the neighbogrigland of Faial the
village of Madalena was officially founded adjacémtan important wine
production area. Due to poor soils, the productiboereals in the Azores
islands was always insufficient for the needs ef plopulations, especially
so on the islands of Pico and S. Jorge. The limithdat production was
complemented by fig, yam and barley cultures andias not until the
middle of seventeenth century that this situatibanged when corn was
introduced. Corn eventually became the most important cropthe
nineteenth century. Vineyards were also plantethendifferent islands, in
volcanic soil not appropriate for wheat or woatkafis tinctorig
production.

In Pico Island the vineyards, belonging in theirjon#y to owners
located in nearby Faial Island, were first planitedhe sixteenth century
and already produced over two thousand barrels iok wer year, a
quantity that rose to an average of twenty thoudanthe middle of the
seventeenth century. By the end of the eighteeaititury it had become
the most important wine production area in the Agdslands: an average
of six thousand barrels of Pico wine were exporped year to British
America and Antille$. The vineyards were planted in the lava cracks of a

Concelho da Madalena da ilha do Pico (Acores) c&oliCamara Municipal da
Madalena do Pico (2013), pp. 1-37.

" Rui de Sousa Martins, ‘O p&o no Arquipélago dosr8s: mudanca e articulacéo
das técnicas de cozedurARQUIPELAGO. Hist6ria2?2 série, Vol. 2 (1997): pp.
119-70.

8 Paulo Silveira Sousa, ‘Para uma histéria da vl vinho nos Acores (1750—
1950)’, Boletins Instituto Histérico da Ilha Terceira (2004); Gl Alberto
Medeiros, Finisterra 29, no. 58 (1994): pp. 199-229; Avelino de Freitks
Meneses, ‘O vinho na Historia dos Acores: a intgddy a cultura e a exportagao’,
ARQUIPELAGO. Histéria2? série, Vol. 14-15 (2010-2011): pp. 177-86a8as
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coastal strip up to 5km from the sea. The orientatif the vineyards was
chosen for the efficient use of sunlight and tofiprisom the release,
during the night, of the energy absorbed by th& Basaltic stones during
the day. Rainwater infiltration was maintained byraall layer of soll
underneath the lava mantle. After clearing the gdpwolcanic stones
were used to build walls with a zigzag design totget the vineyards from
the salt-laden winds that, especially from AprilJine, adversely affected
the grape crop. The tremendous effort to buildehssuctures resulted in
the Pico vineyard cultural landscape (Fig. 3), nlisted as a World
Heritage Site.

Fig. 3.Pico vineyard landscape (with Faial Island seensacthe channel).

By the middle of the nineteenth century, after gad¢ation byOidiumand
later byPhylloxera the vineyards were sold and were replaced byiasse
of small farms: upper fields were cleared from stmand prepared for
corn, yam and potato cultures. According to theallotradition, the
monumental pyramidal structures locally calddroicoswould date from
this period (Fig. 4). The construction of the Maps is explained,
according to the popular tradition, by the needléar the land from loose
volcanic stones for agricultural use. The smaltenss that could not be

Catarina Silveira Garcia, ‘Os alambiques da ilha Rico, Acores: sistemas
técnicos, patriménio e museologia’ (Masters Diddnjversidade dos Acores,
Ponta Delgada, 2013).
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arranged in a wall system were piled inside andhentop of large rock
piles of pyramidal or conical shapes. These latge®ires were organized
in space together with enclosure walls to limit gmtect cultivation
areas. According to Garcia, vineyards could be plantedttwa Maroicos,
freeing the terrain for other agricultural produtts

Structures similar to the Maroicos can be foundsaveral other
volcanic islands like Tenerife, Sicily and the Mitius Islands. In Tenerife
it is accepted, although with some controversy tie Majanos were built
in the middle of nineteenth century, to clear spéarecochineal cacti
plantations, due to the high market price of tlismine dy€?! According
to Esteban the pyramids in the Mauritius islandy e been built there
after the First World War, during a period of presty linked to the
increase of sugar productidn.

In other Azorean islands, such as Faial Islandgethee structures with
construction similar to the Pico Maroicos, but ofigh smaller size and
more irregular shape. Most of the Pico Island Mgsihave staggered
steps of about 1m in height, a lateral ramp andesalso have chambered
structures inside (Fig. 4). These can divided ithie following size
categories:

a) Structures about 20 m wide by 6 m tall;
b) Structures about 10 m wide by 13 m tall;
¢) Smaller structures between 3-5 m tall.

° Rui de Sousa Martins, ‘Construgbes de falsa at®les paisagens de pedra
seca da Madalena do PicMadalena do Pico—Inventario do Patriménio Imovel
dos AgoresJorge Paulus Bruno. coord. (Angra do Heroisman&a Municipal
da Madalena, 2001): pp. 27-30.

1 Garcia, ‘Os alambiques da ilha do Pico, Acores’.

1* césar Esteban, ‘Arqueologia sofiada: la historimsi@iramides de Giiimae)
escéptico (Primavera 2000); Antonio Aparicio and César Eateb'Sobre la
possible influencia del simbolismo masénico endasntaciones de las Morras o
“Piramides” de Chacona, en GiuimaRevista Tabond7 (enero 2009): pp. 175—
87.

12César Esteban, ‘Los Majanos y el don de la ubiglida Opinién de Tenerife
147 (2002).
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)~

Fig. 4. Maroico with chambered structure (left); Maroicatwstaggered steps
(middle); complex of Maroicos (right).

Over a hundred structures are concentrated in aa af six square
kilometres, southeast of the town of Madalena (&)gFor each of the 118
locations, the slope and aspect were measuredpgutechand the azimuth
profiles of the distance to horizon, horizon heiginid astronomical
declination (corrected for refraction) were genedat

Faial Island Marcicos” §

Il I = =
0 5 10 15 20km

Pico Island
Fig. 5.Maroicos cluster to the SE of town of Madalena.

These data show that the structures are locatedtémrain with a gentle
west-facing slope of +3°, and in locations thatspré a distant horizon,
more than 3 km away, in a range between azimutb8-135° and 280°—
330° (Fig. 6). From all, the top of Pico Mountasnintervisible (i.e. have a
direct line of sight with one another) to the saatht, at about 120°
azimuth.
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Fig. 6.Distance to horizon distribution for the 118 Mausgn the cluster.

Maroico orientation

The major axes of the Maroigcos were defined by ta@jing poles placed
at both ends of several steps and at the top o$ttieture. The azimuth,
measured along each pair of poles, was measurdd avitmagnetic
compass, and the different measurements were aceraglagnetic
declination correction was estimated using a sutemeaccuracy
Differential Global Positioning Satellite system GBS) based on the
positions recorded in the Maroicos and a distgmbddoaphic feature visible
from these Maroicos, to which the magnetic compaesring was also
recorded. The measurements were later compared with aerial
photographic map, orientated to geographical ndrtte orientation error
of the major axis, ranging from 2 to 6 ° in azimuwtlas estimated based on
the ratio of lengths of major and minor axes, tegrde of destruction of
the structure and the instrument precision. In soases the measurements
were taken from the aerial photographic map, witlegraded error.

The striking uniformity of the orientations and ithgossible correlation
to prevailing wind directions are illustrated ingkre 7. Prevailing winds
on Pico Island are from the southwest quadrartpatth from May to July
it is common to have slacker winds blowing from thertheast. The
strongest winds blow in winter from the southwesthe northwest® The

'3 Jodo Carlos Carreiro Nunes, ‘A Actividade Vulcénioa Illha do Pico do
Plistocénico Superior ao Holocénico: Mecanismo Evope Hazard Vulcanico’,
(PhD Thesis, Universidade dos Acores, 2000); Run&®do da Costa Medeiros,
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probability of getting a similar distribution froemrandom circular uniform
population is extremely low: p-value of 5E-34 fani€test and O for Rao’s
spacing test!

350 O 10
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310 Strong NW wind 50
300 60
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250 110
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240 120 ‘
230 130
Pico mountain
220 140 azimuth
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Fig. 7.Major axis orientation of the 118 Maroicos in thedlena cluster.
Strong winds occur from NW and SW. Prevailing wimds from SW.

Histograms of orientation were created via a Mdaglo simulation using
the major axis direction of each Maroico as the maad the estimated
error for each measurement as the standard devidtlese are shown in
Fig. 8 (left) for the eastern direction and Fig.(I6ft) for the western
direction. In the same figures we represent, in tieel azimuth distribution

‘Escoamento do ar em torno da llha do Pico e aampmmalidade do seu
aeroporto’ (Masters Diss., Universidade da Beitariar, Covilh&, 2009).

4 K. V. Mardia, and P. E. Jupp, ‘Statistics of diienal data’, 2nd ed.,
(Chicester: John Wiley & Sons, 2000).
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for the Pico mountain-top as seen from each sitg @) and the azimuth
distribution for Summer solstice sunset, calculatstth the height of the
horizon over Faial Island, as seen from each &iig. ©). As the figures
make clear, the major axes of most Maroi¢cos amentated in such a way
as to align with the Pico mountain top to the easy summer solstice
sunset over Faial Island to the west.

"Maroigos" Major axis azimuth distribution to East

0 as % 135
uth (2)

——Maroigos  ——Pico mountain top azimuth

Fig. 8.Histogram for the eastern azimuths of the 118 Ma®in the cluster
(left); Pico Mountain (right).

"Maroigos" Major axis azimuth distribution to West

s 20 315
uth (8

Fig. 9.Histogram for the western azimuths of the 118 Ma®iin the cluster
(left); Sunset over Faial Island 11 days after semsolstice 2013 (right).

Discussion

The pattern for the major axis orientations preseirong evidence for an
intentional alignment in the construction of the rgos. This apparent
intentionality may have been driven by ecologicdtérs, such as crop
protection from prevailing winds, using a thumbertibr coarse alignment
to the mountain top. However we cannot discard rab®ic motivation
associated with the summer solstice. The fog, werymon in summer,
especially in June, blocks the view to the mounthurt this alone would
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not explain an alignment in the opposite directiorthe summer solstice
sunset. The fact that the Maroigcos were built catmns that present open
and reciprocal views to 120° and 300° of azimutth@e concentrated in a
region where a dual alignment to the top of Picauntain and the Summer
solstice sunset over the island of Faial is visibleggests an integration of
a possible bidirectional alignment building convent(Figs. 10 and 11).

S. Jorge Island q

Pico Island

0 5 10 15 20km

Fig. 10.Alignment between summer solstice sunset and Pigorithin peak
(yellow line). The Maroigos cluster is marked biglack circle.

Fig. 11.Computer generated panoramas for Maroico M7 sith sun rise
and set orbits marked for the solstices and eqemdyellow lines): view
towards Pico mountain (top); view towards Faietsl (bottom).

An archaeological survey of this cluster during themmer of 2013
provided additional data which is summarized in #ppendiX® If we

!5 Ribeiro, et al., ‘Estudo Historico Arqueolégicobse as Construgdes Piramidais
existentes no Concelho da Madalena da ilha do (Ricores)’.
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accept the radiocarbon dates obtained for strudifethen it might be
difficult to explain why solar alignment symbolismay have been used by
such a developed society. The sixteenth- and sesmetht-century dates,
although not necessarily synchronous with the coosbn of the
structures, do indicate that at least some of tle@oMos are older than
would be expected if those structures were conteamgmus with the
foundation of the village of Madalena, or builteafthe vineyard crisis in
the middle of the nineteenth century, when largasiof land were cleared
for corn plantations.

There have been associations of the Majanos ilCtraries, due to a
description written by Juan de Abreu Galindo in 2@®out one Guanche
practice in the Canaries, where stones were gathiera pyramidal pile
and used in rituals at particular dates in the Je&tevertheless other
authors identified these pyramids not with the Mag but with other
structures in Roque de los Muchachos, La Palmagirafilar, oval or
quadrangular shapes and diameters between 1.5Mmarghd up to 1m
height, used by the Guanches for ritual practices @obably related to
the piles of stones documented in sites of Grara@arand El Hierro, as
well as the Berber kerkd5.

It is curious that in the Chacona complex, in Giiimenerife, the
orientation defined by the common north wall (afgbdy the major side
of the bigger structure) is also in the directidntlte summer solstice
sunset? The excavations made in the central platform @ tomplex
resulted in a stratigraphy compatible with an agtizal soil, with a total
absence of pottery that could be dated before ithetaenth century. The
absence of clear written references to the exist@fichese structures in
the Canary Islands before the middle of nineteergthtury led several
researchers to associate their construction wighirtsrease of cochineal
production in the second half of nineteenth centlity the particular case
of Chacona it has been proposed that these stesctuere built between

'8 Juan de Abreu Galinddjistoria de la conquista de las siete islas de Gamna

ed. Imprenta Lithografia y Libreria Islefia, Migudliranda (Santa Cruz de
Tenerife, 1848): p. 175.

" Antonio Tejera Gaspar, José Juan Jiménez GonzftezJonathan Allen, ‘Las
Manifestationes Artisticas Prehispanicas y su HiedHistoria Cultural del Arte

en Canariag2008), Vol. I: pp. 195-96.

'8 3. A. Belmonte, A. Aparicio, and C. Esteban, ‘AlsSitial Marker in Tenerife:

The ‘majanos de Chaconayrchaeoastronomyl8 (JHA Vol. 24) (1993): p. 65;

Esteban, ‘Arqueologia sofada’.

19 Esteban, ‘Arqueologia sofiada’.
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1854 and 1881, showing a solstitial orientatiort twuld be explained by
Masonic symbolism, since the then property owners vaa known
freemasorf’ However, the large number of Maroico structuresPino
Island does not seem to be compatible with suaxatanation.

Case Study 2: The Artificial Caves from Monte Bradi in Terceira
Island

Maritime traders returning from India and from tAenerican continent
used the Azores islands, and especially Tercesastategic harbours.
Protection was assured from 1521 onwards by Poeaagfleets. With the
increase of privateer activities, there was a newdpermanent fleet
defence units that would prevent entry into thentaad. In the middle of
sixteenth century the construction of S. Bras &mdron S. Miguel Island
started, followed by plans to build S. Sebastidtréss on Terceira Island.
The construction of S. Jodo Baptista fortress, asoTerceira Island,
eventually started under the rule of Filipe Il froBpain at the end of
sixteenth century on the isthmus of Monte Brasilipsula®

The Caves of Monte Brasil

In Monte Brasil, five rock-cut caves are commortlyibuted to having had
a military or civil purposé’ In this case study we will briefly analyse three
of these caves situated in two coastal locationtherwest face of Monte
Brasil (Fig. 12 and Fig. 13).

%0 Antonio Aparicio, and César Estebams piramides de Giiimar: mito y realidad
(Centro de la Cultura Popular Canaria, 2006); Aparand Esteban, ‘Sobre la
possible influencia del simbolismo masénico endasntaciones de las Morras o
“Piramides” de Chacona, en Glimar’.

2l Nestor de Sousa, ‘Programas de arquitectura mijtanhentista em Ponta
Delgada e Angra do Heroismo. Italianos, italiarézae intervengfes até ao século
XVIIl: a ermida de S. Jodo Batista na fortaleza dtonte Brasil,
ARQUIPELAGO. Historia22 série, Vol. 6 (2002): pp. 53-224

2 Ribeiro et al., ‘New Unknown Archaeological datafizores’.
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Sites 1, 27—

Monte Brasil

H I B =N
0 5 10 15 20km
Fig. 12.Location of Sites 1 and 2 in Monte Brasil, Tercegland.

Fig. 13.Sites 1 and 2 in Monte Brasil.
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The three caves have locations that present antlistatizon between SW
and NE, with the islands of Pico and S. Jorge beisifple in the West far
horizon (Fig. 14 and 15).

38.8

Terceira Island

Faial Island

sné's 1,2 Monte Brasil

38.6 Pico Island
o

38.4 0 10 20 30 40 50km

-28.5 -28 -27.5

Fig. 14.lIslands of Pico and S. Jorge visible to the wedhefsites (axis in
degrees of latitude and longitude).

Fig. 15. Visibility (in black) from the three caves: Cave(lgft); Cave 2
(middle); Cave 3 (right).

The cave in site 1 measures 5m x 4m with a smakmizasin hewn into
the back wall. There are two water-collecting cledsnone on each side of
the basin (Fig. 16).

An interesting light effect can be observed at eguisunset: the
entrance projects a shaft of light towards the bhaak, framing the basin
at the centre. Figure 17 shows a photograph andgrasn of this effect,
twenty minutes before sunset (with the sun at amwth of 267°). At
sunset, on a cloudless sky, the light projectionuldide centred on the
back wall. This effect would only be visible forali two days around the
equinoxes, if one accepts that an offset of abm& degree would be
visually noticeable.
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Fig. 16.Site 1 cave: cave with a small water basin (lefétail of the water
basin (top right); plan of the cave (bottom right).

Fig. 17.Photo taken on autumn equinox 2013, twenty minbéfere sunset
(top left); light-shaft diagram for equinox 201@einty minutes before sunset
(top right); Sun setting over S. Jorge Island otuigum equinox 2013 as seen
from Cave 1 (bottom). Pico Island at left, S. Jolgland in the middle and
Pico at left.
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On the second site, located one hundred metreset@duth of the first,
there are three caves, two of nearly equal dimessimd a third smaller
cave located in a less accessible position (Fig. 18

Fig. 18.The three caves from site 2.

Cave 2, the one on the left in Fig. 18, has a 8ldfe with a 270° aspect
and a channel around the walls that connects éza@nsl, external channel.
The combination of these elements would ensure ghgtliquid poured
inside would flow out. Four basins in an asymmalriarrangement are
connected to the internal channel (Fig. 19).

Cave 3, the middle one in Fig. 18, has the samemiions as cave 2,
however its inner chamber is very different. Ittteas several steps down
to a permeable tank, with a possible seat featutkeabottom and along
the walls, as well as a niche in the right corrfeahe back wall (Fig. 20).

Just as for site 1, some interesting illuminatidfects take place at
sunset, especially at the equinoxes, when the pighiection in the back
wall touches the left-hand side wall of cave 3 (R, left), and the left
borders of the leftmost basins in cave 2 (Fig.r@ht). Three months later,
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at summer solstice sunset, the light-shaft woultthethe rightmost basin
in cave 2 (Fig. 23, left).

Fig. 19.Cave 2 of site 2: detail of one basin (top leftgnpof the cave, with
basins and channels (bottom left); the four baatrtke back wall of the cave

(right).

Fig. 20.Cave 3 of site 2: steps down to the tank and ailjesseat (centre);
plan of the cave with steps, seat feature and r{leftg the niche in the back
wall (right).

Culture and Cosmos



Pimenta, Ribeiro, Joaquinito, Rodrigues, Costa;aSiP5

Fig. 21 Sunlight projection twenty minutes before equirasunset in cave
3 (left) and cave 2 (right).

Fig. 22.Diagram of sunset projected light-shafts in cavéoRseveral dates
along the year. The projection moves clockwise fitbim Winter solstice to
the Summer solstice and then anti-clockwise backh& Winter solstice.

During spring and summer the projection is on theklwall.
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Fig. 23.Sunset illumination in cave 2, thirteen minutefobe sunset, eleven
days after the summer solstice in 2013 (left); Strnbumination of the
leftmost wall in cave 2 (right), minutes before theter solstice sunset in

2013.

From all these caves sunset at the equinoxes is®am S. Jorge Island
(Fig. 17, bottom, and Fig. 24). Just as a curipgtg niche in the right
corner of the back wall from Cave 3 faces the highpmint in Terceira
Island, Serra de Santa Barbara, 1021m high, at@&22fimuth and 4.7° of
horizon height, which corresponds to 41.5° of aedtlon (Fig. 24). Such a
northern declination is outside the possible pos#i of Sun, Moon or
planets. The closest first magnitude star that tmsl declination was

Capella around 200 CE.

Fig. 24.Panorama generated for cave 3, with the trajestaridhe Sun (in

yellow) for winter solstice (left), equinox over $orge Island (middle), and
summer solstice (right). The peak of Santa Barlmiseen at the left. The
two islands from the central group are seen inctiidre: Pico at left and S.

Jorge in the middle.

Discussion
The purpose of these caves, when and who built Hremot known today.

Some older people, including military, informedthat from the beginning
to middle of the twentieth century it was commorhtive people bathing
in the tank from cave 3, because the water wastgdidve good properties
for skin treatment. However, there are no signghefmal water as no
temperature increase was measured. The water flagntank is not
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drinkable today: it has very high levels of silichjoride and sodium (the
last two are unambiguously related to sea spragsiepinside). It has also
high levels of sulphate, probably derived from amiic degassing.

Biogenic stalactites in cave 3 were measured ampaoced with similar
stalactites with the same composition from a neavhter cistern with a
known construction date from the seventeenth cgntdssuming linear
growth and the same nutrients and ambient conditione can compare
the two stalactites to arrive at an age estimates Buggests that the
stalactites from cave 3, longer than those of thtewcistern, would date
to between 2000 to 400 years ago. An attempt madkate this material
by radiocarbon gave a result post O BP, probablg do aquifer
contamination by nuclear bomb tests in the 1950skimg this
methodology useless.

We can speculate that these caves may have irgdgsaime kind of
Sun-related symbolism in their construction, buthauit any other written
sources or archaeological evidence two questiomsirewithout answer:
when were those caves constructed and for whabpa®

Conclusion

This preliminary study has revealed elements emixbifuthe construction
of the structures that required a selection pro¢essheir location and
some kind of building conventions in their constiore, particularly with

respect to their orientation.

In the case of the Maroigos from Pico Island thergear intentionality
in their orientation. It is not possible to detemmiif this orientation is
topographic in intent, that is whether its intenaswto align with the
mountain top, or archaeoastronomical, that is wdretthe summer solstice
sunset over Faial Island was the primary intenindeed a combination of
the two, a dual alignment. However, the geographikestering in such a
small area suggests a bidirectional, and highlyb®fio, alignment, even if
the main purpose of their construction might hagerbecological.

In the case of the caves situated near the seaoateMVBrasil, in
Terceira Island, the lack of cultural context (etbraphical, historical or
archaeological) allows only speculation about thieritionality of their
orientation in the direction of the three island$’@o, S. Jorge and Faial.
However, from a phenomenological point of view, tlbserved
illumination effects at equinox, when the sun seter S. Jorge Island,
cannot be simply ignored. Had the users of thesescaoticed these
effects they might have incorporated them in themstruction, function or
symbolism.
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In conclusion, whatever was the period of constoactf the Maroicos
and the Monte Brasil caves, the effort in theirlding, their architecture
and patent relation with the landscape, seascapslamscape is enough to
justify further research, excavation, as well aerigst from both the local
and national authorities and the public.
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Appendix
An archaeological survey during the summer of 2@I3 Pico Island
provided some additional data on the Maroicos elugiscussed in the
main text?® The material evidence found is summarized inapisendix.
On top of structure M112 a possible remnant ofrasieant circular floor
was detected. Seven basalt artefacts were retritroed this area (Fig.
Al). The corridor and chamber of the twenty metrggl structure M7 was
excavated. Figure A2 shows the plan and longitudiags of this Maroico.
Several materials were retrieved from this excavatimetallic points and
hooks; lithic artefacts probably used as fish neights and a fragment of a
stone edge; a bone artefact; shells and fragméresrestrial fauna (Fig.
A3). Finally, two coal samples, collected in twoasigraphic units inside
the chamber, were also dated (Fig. A4):

« MAR7S1CUEIIl, at about 40cm depth, was dated & 3-/- 30 BP: Cal
1489CE to 1604CE (69.6%) AND Cal 1610 CE to 1654(2%&8%);

23 Ribeiro, et al., ‘Estudo Historico Arqueolégisobre as Construgdes Piramidais
existentes no Concelho da Madalena da ilha do (Ricores)’.
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« MAR7S1AUEIV, at about 80cm depth, was dated t® 23 30 BP: Cal
1530CE to 1538CE (0.9%) AND Cal 1635CE to 1684C&7%) AND Cal
1736CE to 1805CE (39.2%) AND Cal 1935CE to post1@®.6%)

The material record, while not explaining what nhaye been the original

purpose of the chamber and corridor, indicate tihey were, to a certain
extent, used for fishing or hunting associatedvaids.

Fig. Al. Basalt artefacts found in Maroico M112: a scrapeflaked point
with rope marks, a fishnet weight, a dormant griods and a polisher.

Fig. A2. Plans and longitudinal cuts of the corridor andmber of structure
M7.
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Fig. A3. Materials collected from structure M7.

Fig. A4. Calibrated dates for the two coal samples coltesteviaroico M7.
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