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Assignment 2
A fieldwork study at Hovedøya Cistercian abbey
Introduction
Psalm 50,1 (the English standard version): 
The Mighty One, God the Lord, speaks and summons the Earth from the rising of the Sun to its setting.
At any time in history, the human interpretation of the sky depended on the culture of the interpreters, and whereas the modern disciplines of astronomy and astrophysics explain the heavens, the disciplines of history, archaeology, anthropology and sociology explain the cultures where these interpretations are made. The Early Medieval Church interpreted sunrise on equinox as a ‘message’ of balance.[footnoteRef:1] It is important, then, to seek to read the foundation of places that seek this balance from a Medieval Christian viewpoint. One might argue that this is an impossible venture, since a full understanding of a community of the past is inevitably hindered by cultural codes we cannot fully comprehend. Nevertheless, by studying the epoch, and, by embracing the landscape in which the subject of study was created, we might try to understand their choices and interpretations of place.  We can imagine a monastic community seeking and exploiting the potential of a place to its fullest, in order to create an ideal interaction between life on earth and life in the Heavens. For us, as scholars, this is at least partly possible, since we have textual sources of Cistercian monastic life, access to their landscapes, sometimes to their material culture and always to their instincts, since we are human beings, as they were. [1:  Bernadette Brady et al., ‘The Orientation of Cistercian Churches in Wales: A Cultural Astronomy Case Study’, Cîteaux – Commentarii cistercienses 67 (3-4) (Leuven, Belgium 2016), p. 276; Caitlin Corning, The Celtic and Roman Traditions: Conflict and Consensus in the Early Medieval Church, 1st ed (New York: Palgrave Macmillan, 2006) p. 5
] 

The site and its founding history
Hovedøya is a small island in the inner Oslo fiord, no more than 800 meters across in any direction. Hovedøya church and monastery is situated on the northern part of the island, in a lowering in the landscape. Given the small size of the island, the sea is close everywhere, but the chosen spot is perfectly shielded from wind and stormy weather by low ridges to the North, West and South. The East gives towards the port of Oslo and the Ekeberg hill. When abbot Philippus and twelve monks from Kirkstead in England arrived at Hovedøya, there was already a church dedicated to St. Edmund on the island (see figure 1, marked as darker, points C1, C2, D). This was handed over to the Cistercians, consecrated on 18 May 1147, and dedicated to St. Edmund and Sta. Maria.[footnoteRef:2] Based on construction similarities, it is possible to date the two-naved St. Edmund’s church and two other Medieval Oslo-churches, to 1130-1140.[footnoteRef:3] The Cistercians probably started work on the transept and presbytery soon after the takeover, and the required changes to meet the demands of Cistercian tradition were probably completed by 1200 AD (A, B, E-H on figure 1).[footnoteRef:4] The monastery prospered for nearly 400 years, but in connection with the Lutheran reformation, the Catholic church and monastery was plundered and burned down in 1532.[footnoteRef:5] [2:  Gerhard Fischer, Klosteret på Hovedøya: et Cistercienseranlegg (Oslo: Foreningen til norske fortidsminnemerkers bevaring, 1974), pp. 23, 36-38, 59; Karl Gervin, En dag i Herrens forgårder (Oslo: St. Olav forlag, 2019) p.26; Per Storemyr, ‘Steinbruddslandskapene ved middelalderens klostre på Selja, Hovedøya og Rein’, Rapport til Riksantikvaren (Per Storemyr Archaeology & Conservation Services September 2015) pp. 67-69 https://ra.brage.unit.no/ra-xmlui/handle/11250/2359167 [accessed 6 August 2020]]  [3:  Ole Egil Eide, ‘Om muremåter og kirkedateringer i 1100-tallets Oslo’, Collegium Medievale, Vol 20 (2007) pp. 156, 165, 168, fig ?, http://ojs.novus.no/index.php/CM/article/view/78]  [4:  Fischer, Klosteret på Hovedøya, pp. 37-39 ]  [5:  Fischer, Klosteret på Hovedøya, pp. 54, 60; Gervin, Herrens forgårder, p. 171] 

Problem statement
My starting point is the article “The Orientation of Cistercian Churches in Wales” by Bernadette Brady, Darrelyn Gunzburg and Fabio Silva.[footnoteRef:6] Between 2014 and 2016 they investigated the sun’s role in the building of eleven Cistercian abbeys in Wales. They concluded that ‘the planners at each site appear to have taken location into account and(…)to then find a suitable theological relationship to the sun’s light.’[footnoteRef:7] Inspired by this, I opted for a unique case study, as opposed to McCluskey’s methodology of statistics.[footnoteRef:8] On 6 and 21 April, 2020, we did fieldwork at the site of Hovedøya abbey (figures 2 and 3). [6:  Brady et al., Cistercian Churches, pp. 275-302]  [7:  Brady et al., Cistercian Churches, pp. 275, 280-282, 300]  [8:  Brady et al., Cistercian Churches, pp. 280, 285] 

The plan for my project, is to adopt Brady et al.’s procedure in order to check whether their results correspond with the project results from Hovedøya. 
My main research question is:
· How is the Cistercian church of Hovedøya orientated and why? 
Subordinate questions are to a large extent concerned with the union of sun, landscape and culture:
· Is the landscape deliberately ‘used’ to create a theological relationship between the church building and the sun’s light? 
· When expanding the original church of St. Edmund, did the Cistercians deliberately do changes that altered the church’s relation to the landscape and the sun? 
· Is there an astronomical kinship between the mother church and the filial church? 
· Is the founding history relevant to the orientation of the church?
Fieldwork Hovedøya
Surveying methodology 
To measure azimuth and angular altitude of the Skyline (AAS), I used a Suunto Tandem clino/compass, with an advertised precision of 0,25° for the clinometer, and 0,33° for the compass. For latitude and longitude of the points where az.- and alt.-measures were taken, I used a handheld Garmin eTrex 30x, calibrated immediately before measurements (see GPS-coordinates in table).
When measuring the orientations, we used surveyor’s rods for direction. Intact walls were chosen for doing the best azimuth and altitude measurements. 
All measures are in situ and calibrated for magnetic declination by values from ngdc.noaa.gov
I follow Brady et al.’s example for estimates of uncertainty and add a margin of ± 1.75 for sunrise and sunset.[footnoteRef:9] [9:  Brady et al., Cistercian Churches, pp. 284-285] 

[bookmark: _Hlk47549401]A general reconstruction by G. Fischer with letter codes, is used throughout the paper to refer to points of measure (figure 1).
With me was Dag Frognes, my field assistant. He came with me for a ‘learning by doing’- lesson with Tore Lomsdalen in the summer of 2019, and he is thus familiar with the use of a clinometer.[footnoteRef:10] In this research project essay, he will be referred to as DF. My measures are indicated by initials AN. [10:  Tore Lomsdalen has an MD from the University of Wales, Trinity Saint David, UK. He is currently on a PhD research program with the University of Malta.] 

We put all electrical and magnetic equipment on a distance from the church building. 
The direction of the measures we did, are shown in figure 4.
The results of the measures, and the processing of them, are shown in table 1 and 2.

Day 1, 6 April
Magnetic declination: 3.81° E  ± 0.45° 
	Model Used:
	WMM-2020
	[image: Help]

	Latitude:
	59.89652° N
	

	Longitude:
	10.72878° E
	


GPS-coordinates between points F and G (see figure 1)
The intended fieldwork for the day was to establish the orientation (azimuth) and the altitude of the skyline (AAS) of the church in direction East and West. With these measures, we could calculate East and West declinations, and investigate the sun’s role in the church’s orientation. 
Planned measures
· Orientation of church, direction East
· Orientation of church, direction West

Measurements:
Orientation of church, direction East
In the East, the church faces Ekebergåsen, 2 km distant. Points for measurements of azimuth and altitude: D, F, G (figure 1, 4 and 5)
AN and DF: azimuth 84° (90-6) 
Opposite direction, check magnetic anomalities
AN and DF: azimuth 263°, magnetic deviation 1° 
AN and DF: altitude 4°
Orientation of church, direction West
The horizon from the main church door turned out to be a surprise, since the 20 km distant horizon portrayed on HeyWhat’sThat[footnoteRef:11] was expected. Instead, a rounded hillock, lay 110 meters West of the entrance, completely blocking out the wider horizon. Points for measurement: point B in corridor and door entrance of room B (figure 1, 4, and 6) [11:  See Processing the data (footnote 15)] 

AN and DF: azimuth 263° (270-7) 
AN and DF: altitude 2,25° (same result Day 2)

Day 2, 21 April
Magnetic declination:  3.82° E  ± 0.45° 
		Model Used:
	WMM-2020
	[image: Help]

	Latitude:
	59.89659° N
	

	Longitude:
	10.72849° E
	





GPS-coordinates: East end of North longwall of St. Edmund’s church.
In processing the experiences and results from Day 1, new questions arose:
Intended fieldwork of the day was to measure potential changes in orientation between the St. Edmund’s church and the Cistercian additions. It was already established on day 1 that the presbytery is in alignment with the original church of St. Edmund’s in direction East.
Planned measures: 
· Orientation of the northern longwall of St. Edmund’s and of the Cistercian entrance, both towards West, to check possible difference/change in orientation
· Orientation of transept North and South

Measurements: 
Orientation of longwall St. Edmunds and of the Cistercian entrance, both towards West, to check possible difference/change in orientation.
From Fischer’s plan (figure 1) and Google Earth the Cistercian entrance seemed to have been slightly shifted southwards. We decided to investigate this possible deliberate change in orientation by doing in situ measures.
3.1 Northern longwall St. Edmunds
We first measured the azimuth of the N
orth longwall of the St. Edmund church direction West. The North wall was chosen because it was easier to measure than the South wall. This was nevertheless a difficult measure to do, firstly because the tower (NW corner of the longwall) blocked the continuation line of the alignment, secondly because the wall inclines slightly inwards, before straightening out closer to the tower (figures 8 and 9).  
Azimuth: AN: 263°, DF: 264
3.2 Cistercian entrance (room B)
We had already taken this measure on day 1, but in processing the data and evaluating the methodology, we decided to place one of the rods a bit further out from the entrance to get a longer line for the measure, and use a better rod than the one used on day 1. Accordingly, we placed one rod at the midpoint between the walls of the entrance corridor (room B) and one ca. 10 meters in an extended line from the entrance (figure 7). 
Azimuth West: DF: 264°, AN: 264° (270 – 6)
Magnetic anomality: by prioritizing the longer view line, we ended up too close to an electric fence with the western measuring rod. The measures taken with the clinometer close to the fence, even though switched off, may have been disturbed. 
Azimuth East: DF: 86°, AN: 86°
A comparison of the results of measures from the entrance from the two field days:
Day 1, rods were placed midpoint corridor and in door entrance (line 5 meters)
Magnetic anomality measured from West door entrance, into the church.
Day 2, rods were placed midpoint corridor and ca 10 meters from the entrance (line 15 meters)
Magnetic anomality measured 10 meters West of the door entrance, towards the church.
Results azimuths day 1: 
DF: 263° W and 84°E
AN: 263°W and 84°E
Result azimuths day 2:
DF: 264°W and 86°E
AN: 264°W and 86°E
[bookmark: _Hlk47883925]Hypothesis: The 15 m viewline may have been advantageous for the measure when taken from the corridor towards West. The clinometer then is far from the fence (ca. 15 meters). In that respect, the result 264° may be more reliable than the measure from day one, when the line of measure was considerably shorter (by 10 meters). For the magnetic anomality measure eastwards, the proximity to the fence probably caused magnetic anomality (figure 7). 
Proposed conclusion for the most reliable measures: 
264°W and 84°E
W: result day 2 long view line and no magnetic disturbance.
E: result day 1 short view line and no magnetic disturbance. 
The seemingly shift southwards of the entrance cannot for now be denied nor confirmed. In situ the discrepancy in measures between the St. Edmund’s church and the Cistercian entrance was lesser, measures varied between 263° - 264° for both the church and the entrance. Still, if the orientation of the entrance in fact was shifted by about 1° in the years between 1147 and 1200, it would make sense, since astronomical March equinox changed from 15 March to 14 March during the 12th century.[footnoteRef:12]  [12:  https://individual.utoronto.ca/kalendis/equinox/Julian-ME.pdf] 

Orientation of transept North and South
There are low ridges in an E-W-direction both to the North and South of the church. Azimuth measures were taken from points E and H. Altitude measures from point F, considering that windows would be placed about halfway up the wall (figures 1 and 10). 
All measures AN and DF:
Azimuth direction North: 352,5° (360-7,5)
Altitude direction North: 3 
Azimuth direction South: 173° (180-7)
Altitude direction South: 3 
The N/S wings of the transept are shifted/turned 1- 1,5 degrees W/E relative to the presbytery (E) and the main body of the church. Eventual orientations towards celestial bodies will not be discussed here.
Orientation measures decided upon in situ
6.1 The window in room A
The entrance area consists of room A and B. In room A, we find the only remains of a window in the ruins. It is parallel to the door of room B and the view differs little (figure 11 and 12). Only the GPS-coordinates diverge somewhat (table 1). 
Azimuth AN and DF: 264°
Altitude AN and DF: 2,25°

6.2 The St. Edmund tower 
It was natural to measure the North wall of the tower since this was situated between the North longwall of St. Edmund and the Cistercian entrance.
Measures tower, directly along the wall, direction West:
DF: 264°, AN: 264° 
Control for magnetic anomality near tower, direction East. 
We did about 10 readings.
Magnetic anomality:
DF: 85-87, AN: 85-87.5
We had to accept that the results varied. Hypothesized reasons for varied / incorrect results: we probably were too close to the already mentioned electric fence (figures 13 and 14).
The tower belongs to the original St. Edmund’s church, and was originally much taller. It constitutes the N-W corner of the church. We decided not to do measures from what is the top of the tower today, since the AAS would differ considerably from the medieval AAS. In the western wall of the tower, there is a loophole (figures 15-18). Since the loophole is in its original position, we decided to measure that.
Measures loophole of St. Edmund’s tower:
Azimuth AN and DF: 270° 
Altitude: 3,5°
6.3 The gatehouse
During fieldwork we realized that the ruins of the monastery’s gatehouse were situated between the abbey entrance and its very near horizon (figures 11, 19-24). It was probably part of a protective wall, surrounding the community.[footnoteRef:13] The azimuth of the gatehouse entrance differs from the azimuth of the abbey entrance, so the setting of the sun through the arch would not give on the abbey. Our measures of the complex (ca. 16 x 23 m) show a considerable ground plan size and this made it necessary to consider the possibility of the roof of the gatehouse being part of the horizon for the entrance. The gate entrance measures a modest 2,48 m in width (figures 21 and 22), though, and consequently the façade may have been low enough as to not alter the altitude of the horizon considerably (figure 24). As a matter of fact, the silhouette of the complex would probably blend in with the field of vision, even with dimensions similar to e.g. the Kingswood abbey gatehouse.[footnoteRef:14] [13:  Fischer, Klosteret på Hovedøya, pp. 53-54; Alf Tore Hommedal, ‘Portbygningen ved Hovedøya kloster II. Dokumentasjon og bygningsarkeologisk undersøking av ruinen. Oppfølging 2006’, NIKU-prosjekt 156208605 (Portbygningen, Hovedøya kloster, Oslo 2006), p. 9]  [14:  Anthony Emery, Greater Medieval Houses of England and Wales, 1300-1500: Volume 3 (Southern England, Cambridge University Press, 2006), pp. 110-111] 

Measures from gate entrance:
Azimuth AN and DF: 232°
Altitude AN and DF: -2°
Processing the data
All programs and software used were made available through the HPCA7009 module[footnoteRef:15]  [15:  Excel calculations workbook (Fabio Silva 2016), reference table for change in solar declination (Fabio Silva 22.1.2019), Skyscaper (https://archaeofsilva.shinyapps.io/skyscapeR-legacy/), Fourmilab’s Calendar Converter, Google Earth Pro, HeyWhat’sThat and Stellarium] 

Expected results
After studying the church orientation of Cistercian churches for the first assignment of the HPCA7009 module, it was natural to do some assumptions as to what to expect. The equinoxes were key dates in Christian doctrine.[footnoteRef:16] Roman, or Julian equinox was on 25 March. The date for equinox was ecclesiastically changed to the 21 March at the church council in Nicaea in 325 AD in order to calculate Easter more in agreement with astronomical (true) equinox. Post-Nicaean Easter should fall on the first Sunday after the first full moon after vernal equinox.[footnoteRef:17] This implies that the celebration of Christ’s resurrection varies (slightly) from year to year. By the 12th century, the Julian calendar date for astronomical March equinox fell on 14-15 March (21 March Gregorian calendar).[footnoteRef:18] Pre-Nicaean tradition of Equinox on 25 March gave the one and same date for the Annunciation (conception and incarnation), the crucifixion and the resurrection of Christ, as well as for the New Year and the Creation.[footnoteRef:19] This lingered on as a powerful liturgical date, even after a more astronomically correct calculation of Equinox and Easter-related phenomena had been established in 325 AD. [16:  Brady et al., Cistercian Churches, p. 276]  [17:  Corning, Conflict and Consensus in the Early Medieval Church, p. 4-5; Éamonn Ó Carragáin, Ritual and the Rood: Liturgical Images and the Old English Poems of the Dream of the Rood Tradition, The British Library Studies in Medieval Culture (London: Toronto; New York: British Library; University of Toronto Press, 2005), p. 263]  [18:  Brady et al., Cistercian Churches, fig 5 p. 285; https://individual.utoronto.ca/kalendis/mar21.htm]  [19:  Brady et al., Cistercian Churches, p. 276; Corning, Conflict and Consensus in the Early Medieval Church, p. 5; William A. Georgios and Paul Tuffin, The Chronography of George Synkellos: A Byzantine Chronicle of Universal History from the Creation (New York; Oxford: Oxford University Press, 2002), pp. XXIX, LXXI, LXXV, 463, 473, 475; Ó Carragáin, Ritual and the Rood, p. 263] 

The Church fathers speculated that God had created the moon and the sun on spring equinox, when darkness and light were in balance.[footnoteRef:20] Among them was Isidore of Seville, who recommended an orientation towards equinoctial East for sacred buildings, based on the idea of balance.[footnoteRef:21] Bishop William Durandus was also concerned with balance and moderation, ideals he assigned to Equinox. He recommended that the head of the church point due East, where the sun rises at the equinox.[footnoteRef:22] Brady et al. found a preference for equinox in the orientation of five of their churches.[footnoteRef:23] [20:  Corning, Conflict and Consensus in the Early Medieval Church, p. 5]  [21:  Brady et al., Cistercian Churches, p. 276; Isidore, The Etymologies of Isidore of Seville, trans. by Stephen A. Barney (Cambridge ; New York: Cambridge University Press, 2006), XV.iv.7]  [22:  Brady et al., Cistercian Churches, p. 276; Guillaume Durand, The Rationale Divinorum Officiorum of William Durand of Mende: A New Translation of the Prologue and Book One, trans. By T. M. Thibodeau (New York: Columbia University Press, 2007), p.14 (Book I.I)]  [23:  Brady et al., Cistercian Churches, pp. 275, 285 (fig. 5), 300] 

In addition to the equinoxes, it was natural to check the orientations of Hovedøya up against what should be important dates for the community. The Consecration of the Cistercian church was on 18 May, 1147, the 4th Sunday after Easter.[footnoteRef:24] Relevant patronal feast days should be for Sta. Maria: 25 March (the Annunciation), 15 August (the Assumption) and 8 September (Nativity of the Virgin) and for St. Edmund: 20 November. [24:  Gervin, Herrens forgårder, p. 26] 

Furthermore, it seemed natural to check whether the 13 monks from England copied orientations or astronomical preferences from Kirkstead abbey, when founding the filial church at Hovedøya.
Most importantly, following Brady et al., I expected the church founders to have considered the landscape in their planning of orientation.[footnoteRef:25] All measures therefore consider the actual sunrise or sunset, not the symbolic. [25:  Brady et al., Cistercian Churches, pp. 275, 277, 279-280, 285, 286, 300-301] 

Results
An intention with the measures was to check if the building, ‘using’ its landscape, created a theological and liturgical relationship with the sun.[footnoteRef:26] Additionally, dates connected with the founding history of Hovedøya, were of interest.  [26:  Brady et al., Cistercian Churches, p. 285] 

Hovedøya abbey is for the period 1130 – 1150, orientated towards:[footnoteRef:27] [27:  I consider the years between 1130 and 1150 to be crucial to the founding history of the abbey] 

· Sunrise on 25 March (theological equinox/the Annunciation)
· Sunset on 15 March for door entrance and window (rooms A and B) (astronomical equinox)
· Sunset on 25 March through loophole of St. Edmund tower (theological equinox/the Annunciation)
· The date 18 May 1147 may be linked with the commencement of the Second Crusade
· None of the results indicate any alignment towards 20 November, the feast day of St. Edmund
· Kirkstead is orientated towards sunset on St. David’s Day (1 March) and sunset on Michaelmas (29 September)

Discussion 
Brady et al. approached each church as if the orientation reflected its founding history, the liturgical calendar and its unique landscape.[footnoteRef:28] I will adopt this approach when discussing the orientation of the Hovedøya abbey.  [28:  Brady et al., Cistercian Churches, p. 280] 

When founding the monastery from Kirkstead, the filial at Hovedøya did not follow the theological preferences of the mother church. Kirkstead’s clear orientation towards Michaelmas, may instead strengthen Brady et al’s argument that the emphasis, at least for the English churches, is on St. Michael and not on St.David, for churches orientated towards the feasts of these two saints.[footnoteRef:29] Anyhow, there seems to be no astronomical kinship between Kirkstead and Hovedøya. [29:  Brady et al., Cistercian Churches, p. 295] 

Hovedøya in fact shares more astronomical traits with Margam than with the mother church. Both churches are orientated towards theological equinox sunrise and astronomical equinox sunset.[footnoteRef:30] Coincidentally, they are also founded the same year, in 1147. [30:  Brady et al., Cistercian Churches, pp. 285 (fig. 5), 287, 288 (fig. 8)] 

Still, it is possible that historical events of religious importance influenced somewhat on the orientation preferences. On 26 March 1130, king Sigurd Jorsalfare (Literally "Jerusalem-farer", but commonly translated into English as "the Crusader") died a sudden death in Oslo. He was buried in the St. Hallvard cathedral, a cathedral he may himself have initiated in the beginning of the 12th century.[footnoteRef:31] Historian of architecture, Ole Egil Eide, finds it probable that the Clement, the Maria (Oslo center) and the St. Edmund’s church originate from the same building lodge as the cathedral, and were constructed in the 1130’s and 1140’s.[footnoteRef:32] (figure 25). In the years following Jorsalfares’ death, the St. Edmund’s church on Hovedøya, was initiated and completed on a terminus ante quem-date of 1147.  It is possible that the founders came out to the island around 25 March to investigate the landscape and plan the orientation of the church, contemporaneously commemorating the near anniversary of the death of the Jerusalem-faring king. Whether the three smaller churches were initiated by king Jorsalfare or not, the resemblance between these churches and the cathedral of his burial, must have earned respect with the Cistercians, considering the crusader-king’s high esteem. In fact, their own consecration of the abbey and monastery on 18 May 1147, may again be connected to a crusade. The second crusade set out in mid-May 1147.[footnoteRef:33] It was preached and urged forward by Cistercian abbot Bernhard of Clairvaux himself.[footnoteRef:34] The days for the commencement of the second crusade must have had great symbolic value in the Christian world and in the Cistercian community. The link between the first and the second church of Hovedøya, then, may be that of the Crusades.  [31:  Eide, ‘Om muremåter’, p. 164]  [32:  Eide, ‘Om muremåter’, pp. 148, 151, 164, 168]  [33:  Gervin, Herrens forgårder, p. 24; Jonathan Phillips, The Second Crusade: Extending the Frontiers of Christendom (New Haven [Conn.]; London: Yale University Press, 2007), p. 142.]  [34:  James C. Morison, The Life and Times of Saint Bernard, Abbot of Clairvaux, A.D. 1091-1153 (New York: Cambridge University Press, 2012), pp. 70, 416] 

Although the respect for the important crusader king may have strengthened the decision to leave the orientation (largely) unchanged, there seems to be little doubt that strictly liturgical considerations weighed the most heavily and were the main motivation. As all Cistercians, the community at Hovedøya followed the rule of Benedict.[footnoteRef:35] This implicated a life of simplicity, temperance, humility, balance and moderation for the monks in the inner Oslo fiord.[footnoteRef:36] They were vegetarians, and they performed bloodletting more times a year, to make balance between the four bodily fluids. The wool for their robes should be inexpensive and uncoloured. Their church was simple and the walls mostly white, but windows were important to let in the divine and divinizing light.[footnoteRef:37] The ideal traits of balance and moderation, may be a motivation for the equinox orientations at Hovedøya. But even more so, it seems that Catholic feast days guided the founding fathers. The Cistercian Maria-cloister at Tautra is a thriving nunnery today. The original community was founded on 25 March 1207. After it was re-established in 1999, it was elevated to rank of simple priory on 25 March 2006 and of major priory on 25 March 2012. The most probable reason for the orientation of Hovedøya towards sunrise on 25 March, is the Feast of the Annunciation: ‘it is a big feast of the Virgin Mary for us’.[footnoteRef:38] [35:  Fischer, Klosteret på Hovedøya, pp. 7, 58; Gervin, Herrens forgårder, pp. 26, 46, 50]  [36:  Fischer Klosteret på Hovedøya, pp. 7, 52, 54, 58; Gervin, Herrens forgårder, pp. 26, 44-46]  [37:  Gervin, Herrens forgårder, pp. 46-49, 132]  [38:  Sr. Gilchrist of Tautra abbey, e-mail message to author, 9 July 2020; Order of Cistercians of the strict Observance: Tautra, Other informations, Origins https://www.ocso.org/monastery/tautra/ [accessed July 1, 2020]] 

Concluding remarks
When the Cistercians arrived at Hovedøya in 1147, they must have been pleased with the orientation of the church that they obtained. In the East, the transept and the presbytery were added in the extension of the two-naved church of St. Edmund, leaving the orientation towards sunrise on 25 March unchanged (figure 26). In the West, the landscape “miraculously” provided an interaction with the church that gave an orientation towards sunset on the nearby hillock on astronomical equinox (figure 27). When adding the West entrance, the Cistercians kept this orientation, although there may have been a shift of about 1° southwards, in order to fine-tune the orientation towards true equinox (from 15 to 14 March during the 12th century). The St. Edmund’s tower with its loophole orientated towards sunset on 25 March, was left standing. All in all, these orientations would have suited the Cistercians perfectly, both when it came to their ideals of balance and moderation and their pronounced emphasis on the importance of the Annunciation. The interrelation at Hovedøya, between the East orientation towards sunrise on 25 March and the sunset through the tower’s loophole on the same date, would have created an atmosphere of eternity, as Christ would die, but rise again. With the ending of the day, Christ would live on as the light of the night and bring hope of eternal life.[footnoteRef:39] Sunset as seen from the entrance, on astronomical equinox, would announce the coming of Easter, and allow a determination of its dates. As such I propose that they prepared for Easter as acknowledged by the Catholic church, but that the orientations both in East and West (through the loophole) honoured the pre-Nicaean view of 25 March as the date for both the death, resurrection and conception of Christ. If linked to the crusades, the founding history of the churches may have further strengthened the motivation for leaving the orientations (largely) unchanged. The altitude of Ekebergåsen and of the small hill West of the abbey contributed to declinations that manifest orientations of liturgical importance for the community. The results strongly indicate that the founders at Hovedøya utilized their landscape to form a theological relationship between the church and the sun, and between the brethren and their God. [39:  Gervin, Herrens forgårder, p. 143] 
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Figure 1. Reconstruction by archaeologist G. Fischer of Hovedøya abbey, with letter codes.
[image: ]
Figure 2. The state of the ruins of Hovedøya abbey today, with the model of the church and monastery in the foreground. 
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Figure 3. Bird’s view of Hovedøya abbey, from Google Earth Pro, [accessed 9 August 2020].
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Figure 4. Direction of fieldwork measures. Red arrows inserted by the author.
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Figure 5. Orientation of church, direction East. White rod at pillar dividing the two naves of the St. Edmund church, AN in the Cistercian presbytery. Ekeberg Hill in the distant horizon (2 km).
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Figure 6. Corridor entrance, room B, photo towards East.
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Figure 7. From entrance, measure azimuth, viewline 15 meters, photo towards West.
[image: ]
Figure 8. North longwall.
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Figure 9. Measuring the North longwall, photo towards West.
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Figure 10. Measuring transept South.
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Figure 11. Window room A. Ruins of gatehouse between tree branches and fence posts.
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Figure 12. View from window, room A. The window has the same azimuth and AAS as the door entrance (room B), with slightly differing GPS-coordinates.
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Figure 13. Measure North wall tower.
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Figure 14. Measures too close to fence, magnetic anomality.
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Figure 15. Loophole NW tower, West wall.
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Figure 16. Loophole NW tower, West wall.
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Figure 17. Loophole seen from entrance to tower.
[image: ]
Figure 18. Loophole with a view, orientated towards sunset 25 March 1130-1150 AD.
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Figure 19. Gatehouse (Portbygningen) between church and West hill (11 and 12) (Storemyr, Steinbruddslandskapene ved middelalderens klostre, fig. 47, p. 78).
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Figure 20. Plan gatehouse (Hommedal, Portbygningen, fig. 5, p.6). Red arrow inserted by author, indicating entrance.
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Figure 21. AN in entrance of gatehouse, view towards NE.
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Figure 22. Entrance gatehouse, entrance azimuth 232°, altitude -2°. 
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Figure 23. Gatehouse from ‘behind’, view towards SW.
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Figure 24. The gatehouse, West from door entrance. Red line vertical: azimuth. Red line horizontal: level of northwest rooms in ruins of gatehouse. AN situated with raised hands in entrance.
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[bookmark: _Hlk42854612]Figure 25. The St. Clement, St. Edmund and Sta. Maria (Oslo centre) church. Comparative plan, measures in same scale. The three churches are probably from the same building lodge (Eide, ‘Om muremåter’, fig. 7, p. 147).
[image: ]
Figure 26. Sunrise Hovedøya 25 March, theological equinox, 1130 AD. Az.cal. 87,81°. Skyscaper, HeyWhat’sThat and Stellarium.
[image: Et bilde som inneholder skilt, himmel, natt, sitter

Automatisk generert beskrivelse]
Figure 27. Unfortunately I was unable to download and apply Horizon (agksmith@internode.on.net) for the visualization of Sunset for Hovedøya 1130-1150 AD. The figure shows sunset Hovedøya 19 March 2020, az.cal. 267° (red line inserted by author). Google Earth pro, use of the function of sunlight in the landscape [accessed 9 August 2020].
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[image: ]Table 1. Calculated declinations for measures Hovedøya. Added Google Earth measures for Kirkstead abbey.



[image: ]Table 2. Calculated dates converted into Julian calendar.
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image29.emf
Orientations/alignments  Lat./Long.  Az .   in situ    Az. cal.  Magn. anom.  Altitude  Declination  

East midpoint through presbytery  59.89652 °N/ 10.72878 °E  84  87,81  1  4  4,56  

West through door, Day 1  59.89650°N/10.72795°E  263  266,81   2,25  0,35  

West  through door, Day 2  59.89650 ° N/10.72792 ° E  264  267,82  1  2,25  0,85  

North wall abbey direction West  59.89659 ° N/10.72849 ° E  264  267,81   -  -  

North wall tower direction West  -  264  267,81  2,5  -  -  

Window room A direction West  59.89648°N/10.72798°E  264  267,82   2,25  0,85  

Loophole St. Edmund tower  59.89655°N/10.72807°E  270  273,82   3,5  4,94  

Transept direction North  59.89662 ° N/10.72874 ° E  352,5  356,32   3 ±2  33,0 3  

Transept direction South  59.89637 ° N/10.72875 ° E  173  176,82   3 ±2  - 27,05  

Gatehouse (gate) direction Southwest  59.89642 ° N/ 10.72659 ° E  232  235,82   - 2  - 18,17  

Kirkstead   East  53.138838°N/0.224615°W   80   0,46  6,35  

Kirkstead west  53.138838°N/0.224615°W   261   0,14  - 5,2 7  

           


image30.emf
Orientations/alignments   (1130 - 1150)  Declination  Dates Jul. spring  uncert.  ± 1,75  Dates Jul. fall  uncert.  ± 1,75  

East midpoint through presbytery  4,56  24.3  –   25.3  20.3  –   29.3  3 .9   -   4.9  30.8  –   7.9  

West through door, Day 1  0,35  14.3  9.3  –   18.3  14.9  10.9  –   19. 9  

West through door, Day 2  0,85  15.3  11.3  –   19.3  13.9  9.9  –   17.9  

North wall abbey direction West  -  -  -  -  -  

North wall tower direction West  -  -  -  -  -  

Window room A direction West  0,85  15.3  11.3  –   19.3  13.9  9.9  –   17.9  

Loophole St.  Edmund tower  4,94  25.3  –   26.3  21.3  –   30.3  2.9  29.8  –   7. 9  

Transept direction North  33,0 3  -  -  -  -  

Transept direction South  - 27,05  -  -  -  -  

Gatehouse   direction  SW  - 18,17  21 .1   –   22.1  15.1  –   26.1  6.11         31.10   –   13. 11    

Kirkstead   East  6,35  29.3  25.3  –   2.4  29.8  –   30.8  25.8  –   3.9  

Kirkstead west  - 5,2 7  27.2  –   28.2  23.2  –   4.3  29.9  25.9  –   3.10  

 


