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WHY IS THE MINARET SO SHORT? EVIDENCE FOR
EARTHQUAKE DAMAGE ON MT ZION

MortTt1 ZoHAR, REHAV RUBIN AND AMOS SALAMON

On top of King Danid’s Sepulchre at Mt Sion there is an Ottoman minaret known as al-Nabi Da’ ud. Compared
with other minarets in ferusalem, al-Nabi Da’ ud seems to be somewhat shorter, and has a squat-like appearance.
To track why 1t is shorter than other minarets, we inspected written historical sources, a sequence of old drawings
dated between the mid-eighteenth and mid-mineteenth centuries and analysed the minaret’ s metric proportions. In
drawings dated to and before 1853, the minaret is portrayed much hugher than in drawings and photographs
dated to and after 1838. Furthermore, comparative hewght-diameter ratio of various parts of the minaret does
not fit those of its counterpart, the al-Qal’a minaret. Thus, we suggest that the minaret was originally built
higher but damaged during the 1834 earthquake, and reconstructed to a lower height sometimes afterwards.

Reywords: 1834 earthquake, minaret, Jerusalem, Mt ion, Ottoman buildings

I. INTRODUCTION

The complex recognised as King David’s Sepulchre is an impressive structure located on Mt
Zion, southwest of the Old City of Jerusalem (Fig. 1), and on top of that complex stands the
cylindrical minaret of al-Nabi Da’ud. Because of the distinct location of the complex on the
high summit of Mt Zion the minaret can be spotted from a far distance, even several kilometres
away. It is reasonable to assume that this was the intention of the minaret’s constructors; to
build a monument that would be high enough above Jerusalem’s landscape to serve as a pro-
minent symbol of Islamic sovereignty.” However, the present height of the minaret hardly
seems to suit this purpose. Instead of a tall erect shaft, the minaret has a squat-like appearance
and is relatively short relative to other minarets in Jerusalem (Alud and Hillenbrand 2000, 659).
This raises the question whether the al-Nabi Da’ud’s minaret was originally built much higher,
but might have been damaged sometimes later, renovated and shortened. Early photographs
of Jerusalem dated after the mid-nineteenth century show the proportions of the minaret very
much similar to those we see today (Fig. 2). That is, if the minaret had indeed been damaged or
even collapsed, it must have occurred sometimes before the mid-nineteenth century, and a
strong earthquake might be a plausible reason for that.

Indeed, two destructive earthquakes struck Palestine during the first half of the nineteenth
century. The second event was the more destructive of the two and occurred on 1 January 1837.
It caused damage mostly in regions in the Galilee and southern Lebanon but only limited
damage 1n Jerusalem (Ambraseys 1997; Nemer and Meghraoui 2006). The first event in
May 1834,” however, caused considerable concern and damage in central Palestine (Fig. 3). Jer-
usalem suffered badly part of the wall near the al-Agsa Mosque, the Church of the Ascension,
the Church of the St Prodromos and the Church of the Holy Sepulchre were reported to have
been damaged (Ambraseys 2009, 642 and references therein). Neophitus, the Greek monk
from Mar-Saba, reported that during the 1834 earthquake: ‘A minaret fell in Jerusalem,
and another one on the Mount of Olives’ (Spyridon 1938, 92). The latter minaret is probably
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Fig. 1. The Old City of Jerusalem and the King David Sepulchre complex (outlined in orange and also
in the inset). Major structures and minarets within the area include: (1) Dormition Church; (2) the King
David Sepulchre complex; (3) al-Nabi Da’ud minaret; (4) Greek-Orthodox cemetery; (5) Protestant
cemetery; (6) Armenian church of the House of Caifas; (7) Zion Gate; (8) David Citadel with the
al-Qal’a minaret; (9) Jaffa Gate; (10) ‘Hurva’ synagogue (11) al-Omari minaret; (12) Church of the
Holy Sepulchre; (13) al-Jami Omar mosque and minaret; (14) al-Hanagah mosque and minaret; (15)
al-Fakhriyya minaret; (16) Bab al-Silsila minaret; (17) al-Agsa mosque; (18) al-Ghawanima minaret; (19)
Bab al-Asbat minaret; (20) al-Hamra mosque and minaret; (21) al-Maulawiyya mosque and minaret;
(22) Damascus Gate; (23) Church of the Ascension; (24) Church of the St Prodromos. Note the
classification of minarets into three types: Mamluk, Ottoman, and Mamluk minarets that were
probably renovated by the Ottomans (for further discussion see Alud and Hillenbrand 2000, §34).

the one located at the site of the Ascension complex on the Mount of Olives, and we suggest
here that the former is the minaret of *al-Nabi Da’ud.” This claim is analysed and discussed
thoroughly in this paper using old drawings, photographs, textual sources and is complemen-
ted by field surveys.

2. DAVID SEPULCHRE AND THE AL-NABI DA’UD MINARET

The complex of King David Sepulchre is located only a few minutes” walk south of the Zion
Gate. On the west it is surrounded by the massive Dormition Abbey and Greek-Orthodox
cemetery. A second cemetery, of the Protestants, surrounds the complex on the south.
North of it, close to the Zion Gate, the Armenian Church of the House of Caiphas is
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Fig. 2. Photographs showing the height of the al-Nabi Da’ud minaret in various periods after
mid-nineteenth century: (A) ¢. 1870 — Mt Zion in a photograph of Jerusalem from the east, probably
taken from the Mt of Olives (Source: Bonfils 1877). Note the low shaft of al-Nabi Da’ud is very similar
to its height today; (B) between 1898 and 1914 (source: American Colony Photograph Department
1898-1914. Jerusalem (El-Kouds). David’s tomb, exterior, Library of Congress Prints and Photographs
Division Washington, DC 20540 USA: G. Eric and Edith Matson Photograph Collection, Prints &
Photographs Division, LC-DIG-matpc-06557), presenting the northern fagade of the complex; and (C)
April 2012, taken from the southern promenade of the Old City’s walls. Apparently no dramatic
changes were made in the minaret’s structure after mid-nineteenth century (photograph C: M.Z.).

located (Fig. 1). The complex has two stories, three entrances (north, south, and east), halls, a
garden, and courtyards. In its lower level is the traditional “T'omb of David” and above it is the
Crusaders’ ‘Hall of the Last Supper’, namely the Coenaculum. The complex also contains
three mosques and a zawiya (Alud and Hillenbrand 2000, 659—64; Vincent and Abel 1922,
422—40). Recent archaeological excavation indicates activity in the complex during the Byzan-
tine, Crusader, Mamluk, and Ottoman perlods (Re‘em 2012). The complex was repeatedly
destroyed and reconstructed several times in the past, mostly because of changing governor-
ships (Cohen 1982; Jacoby 1986; Praver 1947—48).

The al-Nabi Da’ud minaret is built on top of the mosque at the northern section of the
complex, a few meters west of the Coenaculum’s ribbed dome (IFig. 4). It is built of masonry
stones forming a cylindrical shape borne by a massive plinth. The plinth, decorated by four
convex curves at its upper corners, includes also a short eastern entrance that leads to a
single spiral staircase leading up to the gallery. Two moulding rings decorate the shaft of
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Fig. 3. Damage distribution and its severity, ranging between ‘Moderate’ and ‘Severe’ (adapted from
Zohar et al. 2013), of the May 1834 and January 1837 earthquakes, according to historical reports. Note
that the damage that resulted from the 1837 event is more severe in northern than in central Palestine and
did not spread south of the Nablus region.
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Fig. 4. Views of King David’s sepulchre and visible damage (noted by red arrows): (A) the shaft of the
minaret; (B) Damaged wall beside the eastern entrance facing the Muslim cemetery; (C) inner spiral stairs
of the minaret. Note the damage to the inner stones; (D) Supporting iron anchors on the southeast corner
of the complex (black arrows); (E) Ribbed dome on the roof above the Coenaculum (photographs: M.Z.).

the minaret: the first appears at the base close to the plinth while the second is below the cor-
belled gallery base. Cracks and signs of possible reconstructions appear over the shaft between
the two moulding rings and also inside the minaret, on the walls of the inner staircase. Situated
on top of a wide base is a single-stage gallery surrounded by a metal barrier (Fig. 5). The
minaret is completed by an ashlar cone 8.2 m high whose perimeter close to the plinth is
7.2m (Table 1).

The part of the complex where the Coenaculum’s dome and the minaret are located
seems to have been seriously damaged in the past. Prominent reconstruction is detected at
the eastern wall that faces the Muslim cemetery (Fig. 4). Noticeable are two sections of
repairs demarked by cracks and delineated by a non-uniform serrated border that distinguishes
between large (about 50 X 60 cm) and small (about 30 X g0 cm) limestone building blocks.
Most likely the wall was originally built using the larger stones and only after, when it was
severely damaged, renovation was carried out and smaller building blocks replaced the
larger ones. A few decades ago this wall and other parts of the complex were reinforced by
a series of iron anchors which were inserted into the inner sides of the walls and additional ret-
rofitting was made to prevent their further deterioration (Modena ¢ al. 2010).*
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Fig. 5. (A) Structure and main parts of the al-Nabi Da’ud minaret (adapted from Alud and Hillenbrand
2000, 659). Vertical denoted arrows represent height measurements of the various parts: Eh — entrance;
Bah — base-arc; LRh — lower molding ring; URh — upper molding ring; Gh — Gallery; Th — total . See also
Table 1; (B) Eastern view of the minaret; (C) Northern view of al-Qal’a minaret (no. 8 in Fig. 1); Plinth of
al-Nabi Da’ud (D) and al-Qal’a (E) minarets. Note the similarity between the two bases (photographs B
and C: M.Z.).

3. THE MINARET IN HISTORICAL SOURCES

Sacred for Jews, Christians, and Muslims, Mt Zion was visited by many pilgrims and western
travellers (Roéhricht 18go; Ish-Shalom 1965). Its first association with religious traditions was
probably made by the Jewish traveller Benjamin of Tudela (¢. 1165—73) in the twelfth
century claiming that the complex hosts the graves of several Jewish kings (Asher 1927).” In
the thirteenth century, after the Mamluks conquered Jerusalem, religious disputes concerning
the ownership of the complex emerged (Praver 1947—48) and lasted, although not continuously,
for nearly goo years. Fabri reported that towards the end of their rule over Palestine, the
Mamluks decided to ruin the existing Christian Church and convert the lower vault of

Tasre 11 The height (in metres) of the elements in the al-Nabi Da’ud and the al-Qal’a minarets. Parts
taller than 2 m were estimated according to the width of a single cut-stone block times the number of the
building rows

Minaret BAh Eh LRh URh Gh Th D P NB TH/D ratio

al-Nabi Da’ud (C.1524 CE) o0.75 1.32 1.6 4.4 6o 82 235 72 2 3.489

al-Qala (C.1531 CE) 1.0 L5 2.5 09.25 10.0 1275 205 0.26 4 4.322
Dimension ratio 0.75 0.88 0.64 047 06 064 079 0.7

Measurements include: Bah —base to arc height; Eh — entrance height; LRh —lower molding ring height; URh — upper molding ring height;
Gh — Gallery height; Th — total height; D — diameter close to the plinth; P — perimeter close to the plinth; NB — number of molding rings (see
Fig. 5A for a visual representation of the various elements). The dimension ratio represents the ratio between similar parts of the two
minarets whereas the rightmost TH/D column represents the ratio between the total height and the diameter of each of the minarets in
their current status.
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the complex into a mosque (Fabri 1480-83, 301—305). The Ottomans, who defeated the
Mamluks in 1517 and took over Palestine, continued the Islamic construction in the complex
and in 1524 converted also the upper hall into a second mosque. The exact construction
date of the al-Nabi Da’ud minaret, however, is not explicitly mentioned in the sources but
by virtue of its design it looks typical of Ottoman architecture (Alud and Hillenbrand 2000,
659).

In order to prevent Christians from visiting the complex, in the sixteenth century the
Ottoman sultan put the care and treatment of the whole complex in the hands of the
Dajani family, one of the families in Jerusalem closely associated to him (Layish 1985). They
took over complete responsibility of the complex but did not reside within it; they used an
external building close to the southern wall of the Old City for their needs (Ben-Ariech
1979). Under their surveillance, only Muslims were allowed to enter. The western travellers
Richard Pocoke in 1748 and Frederick Hasselquist in 1751 described the sepulchre as including
a mosque and also a minaret (Hasselquist 1766, 123; Pococke 1745, 9). Turner, who visited
Jerusalem in 1815, briefly described the complex, but probably from the outside without enter-
ing it (Turner 1820, 194) while Bartlett managed to sneak into it in order to visit the sepulchre
(Bartlett 1844). None of these or other reports mentions damage to the minaret or repairs that
were carried out between 1800 and 1850. An interesting description is provided by Seetzen,
who wvisited the site in 1806. He noted that despite being partly ruined, the mosque of
al-Nabi Da’ud is the most prominent mosque outside the walls of Jerusalem (Seetzen 1854—
59). This report i3 unique, being the only written source from the middle of the nineteenth
century implying that perhaps the prominence of the mosque was because of high minaret.

4. THE MINARET IN OLD DRAWINGS
4-1. Drawings dated to and before 1833
Mt Zion was also the focus of many artists (Ben-Arieh 1977; Ben-Arieh 1986, 1997, 2001, Vilnay

1965). Most of the drawings dated prior to the seventeenth century are somewhat stylised and
thus their utilisation for obtaining the realistic dimensions of depicted features is hard. In the
seventeenth century, however, drawings of Jerusalem gradually appear to be more reliable and
roughly reflect the contemporaneous landscape of Jerusalem (e.g., the drawings of Quaresmius
1639; Bruyn 1698; Tirion 1792). Towards the end of the eighteenth century, detailed tangible
drawings were published. Fig. 6 presents mid-eighteenth and several early nineteenth century
drawings of Jerusalem. All are drawn from the east, probably some point on the Mt of Olives
ridge. The earliest drawing, dated to mid-eighteenth century, is by Carsten Niebuhr. It is an
abstracted drawing and lacks a few important features (Niebuhr 187).° Yet, Niebuhr drew the
al-Nabi Da’ud as an erect minaret, high above its surroundings. The following drawings, dated
to the beginning of the nineteenth century, are more reliable in their proportions. The drawing
of Luigi Mayer from 1803 presents a tall minaret with a high gallery above its base (Mayer
1804). This is also the case of the drawing of Auguste Forbin from 1817 to 1818 (Forbin
1819).” The last drawing in Fig. 6 is by Frederik Henniker dated to 1822. It is much more
detailed than the former noted drawings and presents an accurate image of the complex as
well as the minaret (Henniker 1823). In the drawing, one can also detect an external building,
probably the one used to host the Dejani family. Notable is the resemblance of heights between
the al-Nabi Da’ud and al-Qal’a (the Citadel, David’s Tower) minarets in three of the four
drawings (IFig. 6). When we measure the heights of both minarets as the artist sketched
them, the ratio between the two minarets is 0.99, 0.97, and 1.03 in the drawings of Niebubhr,
de Forbin, and Henniker, respectively (Table 2). That is, the artists at the beginning of the nine-
teenth century have attributed almost a similar height to both the minarets.
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Fig. 6. Pre-1834 Drawings and maps of Jerusalem. Note the high shaft of al-Nabi Da’ud minaret
(magnified and also marked in black arrows) in three of the drawings, and its similarity to the al-Qal’a
minaret (red arrows): (A) Carsten Niebuhr, 1776 (Niebuhr 1837); (B) Luigi Mayer, 1803 (Mayer 1804);
(C) Auguste Forbin, 1817-18 (Forbin 1827); (D) Frederik Henniker, 1822 (Henniker 1823). The blue
arrow denotes an external structure that probably hosted the Dejani family.
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Two interesting and highly detailed drawings of Mt Zion were sketched after a visit to
Palestine by Frederick Catherwood and Francis Arudale in 1833 (Fig. 7).® The Arundale
drawing is sketched from the south of Mt Zion and includes both the minarets of al-Nabi
Da’ud and al-Qal’a (Arundale 18g7). The gallery of al-Nabi Da’ud is drawn much taller
than it appears today and the height of the two minarets seems to be equal (Fig. 7; Table 2).
The second drawing is not by Catherwood but rather by the British artist George Balmar
(Balmar 1835). As far as we know, Balmar never visited Palestine but used a sketch Catherwood
had made during his visit (Ben-Arich 1970, 110; 1997).° The drawing seems to be precise and
accurate; most of the proportions of the main features are very much similar to those we
observe in the photographs of the late nineteenth century and today (Iigs. 2 and 4).
However, the shaft of the minaret as drawn by Balmar is much higher than it is today
(Fig. 7); its total height is roughly four times the height of the ribbed Coenaculum dome
whereas today it is only about 2.5 times.

4.2. Drawings dated to and after 1838

Arundale and Balmar are the last artists to draw Mt Zion in its pre-1834 condition. After that,
there is a period of nearly 5 years without visual evidence on the height of the al-Nabi Da’ud
minaret. The earliest drawing afterwards is that of William Henry Bartlett from 1838 according
to a sketch made by Thomas Allom (Fig. 8).' Bartlett drew an isolated complex on Mt Zion
with a very short minaret, almost as high as the Coenaculum dome (Bartlett 1848). A year later
the recognised artist David Roberts also visited Jerusalem and like many preceding artists, he
drew the Old City from the east (Roberts 1842—49).'' The drawing seems to be quite accurate
and includes many of Jerusalem’s features. Compared with Bartlett, the minaret that Roberts
sketched is even shorter and appears to be ruined: a square cube is shown at the place where
the minaret is supposed to be drawn. Later, in 1853, Bartlett makes his second visit to Jerusalem
but this time drew King David’s Sepulchre from close range (Bartlett 1855, 66). The details of
the complex look realistic and proportional whereas the minaret is drawn squat with a short
gallery. A decade afterwards, only a few years before the first photographs of Mt Zion were
made, the Italian Ermete Pierotti also sketched the complex (Pierotti 1864).'” His sketch cor-
responds accurately to the current dimensions of the complex and the minaret is depicted very
similarly to the structure we see today.

5. COMPARISON WITH OTHER MINARETS IN JERUSALEM

In general, historical minarets are tall slender structures made of cut-stone blocks and can be
either a separate or an integral part of a mosque’s structure. Studies of present and historical
earthquakes in Turkey demonstrate that the structure of the minaret is vulnerable to strong
seismic motion (Motosaka and Somer 2002; Sezen et al. 2008). Dogangum et al. (2008) conclude
that the structural behaviour of the minaret is dependent on its height and the spectral charac-
teristics of the seismic motion. Turkish minarets range in height between 15 and 70 m (Oliveira
et al. 2012) and are prone to be damaged mainly in their lower parts, close to the transition
between the base (plinth) and the minaret’s shaft (Sezen et al. 2008; Sezen and Dogangum
2012). Although the Turkish minarets seem to be taller, Mamluk and Ottoman minarets in
Palestine were also severely damaged during past earthquakes. For instance, the minaret
attached to the al-Zidani mosque in Tiberias collapsed during the 1837 earthquake (Ambraseys
1997). Another example is the breakage at the upper part of the minaret at the Church of the
Ascension in Jerusalem during the 1927 earthquake (Avni 1999, 42 in the appendix).

Dating of the destruction and construction of minarets in Palestine is made based on
shape and form. In general, Mamluk minarets are square whereas Ottoman minarets have
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TaBLE 2:  Artists that have depicted the minaret of al-Nabi Da’ud

Artist Date of Measured units of Ratio Notes
drawing  height

al-Nabi al-Qal’a

Da’ud

Carsten Niebuhr (1733— 1776 13.3 13.4 0.99 Published in 1837 but in fact

1815) was drawn much earlier in 1776

Luigi Mayer (1755— 1803 - - - The al-Qal’a minaret is not

1803) depicted in this drawing and
thus comparison between the
two minarets is not possible

Louis Nicolas Philippe  1817-1818  12.03 13.4 0.97

Auguste de Forbin

(1771-1841)

Frederick Henniker 1822 19.5 18.9 1.03

(1793-1825)

Francis Arundale 1833 13 11 1.18  Was portrayed from the south

(1807—53) and thus, due to the
perspective, the al-Nabi Da’ud
minaret appears closer and
higher than that of al-Qal’a

George Balmar (1806— 1833 - - - Following a sketch of Frederick

46) Catherwood (1799-1855). The
al-Qal’a minaret is not
depicted in the drawing

William Henry Bartlett 1838 1.3 19.2 0.58 Following a sketch of Thomas

(1809—54) Allom (1804-1872)

David Roberts (1796— 1839 8.6 20.3 0.29 The al-Nabi Da’ud minaret

1864) seems ruined

William Henry Bartlett 1853 - - - The al-Qal’a minaret is not
depicted in this drawing

Ermete Pierotti (c. 1864 - - — The al-Qal’a minaret is not

mid-nineteenth depicted in this drawing

century)

The red line marks the transition in time between the tall and the short form of the minaret. The height of the minaret is measured in the
various drawings as it appears in the digital screening, but the dimensionless ratio between the various elements of the al-Nabi Da’ud and
the al-Qal’a minarets is what matters. Note the sharp change in that ratio after 1833, especially the low ratio in Roberts’ drawing, which
may represent the shape of the minaret before reconstruction.

a cylindrical shape (Bloom 1989). Hence, the al-Nabi Da’ud minaret seems almost certainly to
be an Ottoman construction, probably built during the early sixteenth century (Alud and Hil-
lenbrand 2000, 334). This was not the sole contribution of the Ottomans; in the Old City of
Jerusalem they built three additional minarets (al-Mawlawiyya, al-Qal’a and al-Hamra) and
renovated two other Mamluk minarets (al-Faqriyya and the Bab al-Asbat minaret). Although
varying in shape and size, all five are built much higher than the al-Nabi Da’ud of today (Alud
and Hillenbrand 2000, 659). Roughly, Ottoman and Mamluk minarets can be classified by
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Fig. 7. al-Nabi Da’ud minaret in drawings from 1883 and similar views for comparison from
mid-nineteenth century and 2013: (A) the complex of the David Sepulchre, by George Balmar after a
sketch made by Frederick Catherwood in 1833 (Balmar 1835). The minaret appears high above the
chapels, much more than it is today; (B) Mt Zion in 1833, by Francis Arundale (Arundale 1837). The
height of the al-Nabi Da’ud minaret (black arrow) seems similar to that of the al-Qal’a minaret (red
arrow); (C) a photograph taken by Felix Bonfils in ¢. 1870 (Bonfils 1877), approximately at the same
spot where Catherwood had made his sketch. This time the minaret is much lower than that sketched
by Balmar in section A. Unfortunately, a photograph from a similar spot and angle cannot be taken
today due to the establishment of the massive Dormition Church (Fig. 1); (D) Current photograph of
Mt Zion taken from the south (photograph: M.Z.). Note the low shaft of al-Nabi Da’ud minaret
(black arrow) compared with the al-Qal’a’s minaret (red arrow).

their function: (1) minarets located within a mostly populated area whose height was probably
designated to enable the muezzin’s call to prayer to be clearly heard in the mosque’s surround-
ings; and (2) minarets aimed to serve as an Islamic symbol of sovereignty. The first class
includes the Ottoman minarets of al-Maulawiyya (built 1586-87) and al-Hamra’ (built c.
1530), the renovated minarets of al-Faqriyya and Bab al-Asbat, and the Mamluk minarets sur-
rounding the Haram (Burgoyne 1990, 8g). On the other hand, the Ottoman minarets of
al-Nabi Da’ud and al-Qal’a (Fig. 5) along with the Mamluk al-Omari minaret seem to be
related to the latter class (Alud and Hillenbrand 2000, 334).

Being located less than 500 m away from each other and built at the beginning of the
sixteenth century by the Ottomans, both the al-Nabi Da’ud and al-Qal’a minarets share
similar structure, decoration, and function. Table 1 presents the dimensions of several of the
major elements of the two minarets. Accordingly, the al-Qal’a is taller and wider than its
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Fig. 8. The complex in drawings painted in and after 1838: (A) David Roberts, 1838 (Roberts 1842—49).
The al-Nabi Da’ud minaret seems to be ruined; (B) William Henry Bartlett, 1842 (Bartlett 1844). Note the
very low shaft in comparison with the al-Qal’a minaret; (C) Bartlett, 1853, during his second visit to
Palestine (Bartlett 1855); (D) Pierotti, 1861 (Pierotti 1864). In the drawings of Roberts and Bartlett
(images A and B), black and red arrows denote the al-Nabi Da’ud and al-Qal’a minarets, respectively.
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counterpart. When comparing their perimeters close to the plinth, the resulting ratio is 0.79
and 0.77, respectively. Similar or higher ratios are achieved also when comparing adjacent
heights of parts that are located below the top of the plinth. However, when comparing the
height of the parts that are situated today above the plinth, the ratio decreases significantly
and ranges only between 0.47 and 0.64. Furthermore, the ratio of the total height to diameter
of al-Qal’a is 4.2 while that of al-Nabi Da’ud is only 3.48. Assuming that the construction of
both the minarets was subjected to similar Ottoman architectural design and was implemented
under Ottoman superv151on the height of al-Nabi Da’ud nowadays seems to be somewhat
shorter,'” also in comparison to Ottoman minarets elsewhere in the old city.

6. DID AN EARTHQUAKE DAMAGE THE MINARET?

In the absence of written sources, we used a sequence of old drawings to trace what might have
occurred to the al-Nabi Da’ud minaret. This technique is not new and is widely used in
research on historical geography (e.g., Rose 2000, 2001, Rubin 2006) and also for tracking
past earthquake damage (e.g., Ambraseys and Karcz 1992; Hinzen 2013; Karniel and Enzel
2000; Zohar et al. 2014). The inspected sequence of drawings from the mid-eighteenth to the
mid-nineteenth centuries reveals that the al-Nabi Da’ud minaret is sketched much taller in
drawings dated up to 1833 than in those dated after 1833 (Table 2). Obviously, this is a quali-
tative approach that merely reflects the artist’s realisation of the landscape as well as our
interpretation nearly 200 years after. Yet, even though one of the drawings might be inaccur-
ate, the cumulative impression cannot be ignored. Furthermore, drawings and panoramic
views of the nineteenth century were considered an important tool for portraying the landscape
(Ben-Arieh 1997, 40—56), and many were sketched by skilled artists and architects. Conse-
quently, they provide a proportional and precise picture of the contemporaneous landscape.
This is the case of the two drawings by I'rancis Arundale and George Balmar, depicting Mt
Zion in 1833. Arundale was an architectural draftsman and Balmar based his picture upon
the sketch of Frederik Catherwood, a British artist and architect (Ben-Arich 1974, 1997, 46).
Catherwood, is also one of the first artists to use the ‘Camera Lucida’ tool for projecting
urban outhnes over a canvas for drawing scenery sketches. During his journey he mapped
the entire city of Jerusalem and sketched many localities using this tool (Ben-Arich 1973). It
is reasonable to assume that he also used the same technique for accurately sketching the
David Sepulchre complex (Nir 1985, 67).

The first two drawings after 1833 are by Bartlett and Roberts from 1838 and 1839, respect-
ively, and initiate a sequence of drawings that depict the minaret as short and squat. Both
artists were considered very skilled and highly praised by their counterparts. Furthermore,
Bartlett’s work was even considered in his time as scientific material (Ben-Arieh 1997, 72).
Roberts was not an architect but in general his drawings attempt to track reality. His sketch
from 1838 of the al-Nabi Da’ud’s minaret is exceptional; it is the only drawing in which the
minaret appears to be ruined. Roberts, probably standing on the Mt of Olives, drew all the
other minarets in the Old City as tall edifices. Surely he must also have detected the contem-
poraneous condition of the al-Nabi Da’ud minaret. The fact that he chose to portray a ruined
minaret indicates that it had indeed collapsed or at least was in bad condition.

What emerges from the graphic evidence of time series of the drawings is that the al-Nabi
Da’ud minaret was damaged sometimes between 1833 and 1838. The height-diameter ratio of
its various parts as well as the comparison with those of al-Qal’a (Table 1) attests to this con-
clusion. If we take the logic of ratio further, we can suggest that theoretically the original height
of the minaret of Nabi Da’ud had to be about 0.75—0.8 that of the al QQal’a minaret, i.e., about
9.5—10.2 m. This results in a height-diameter ratio (THD in Table 1) between 4.25 and 4.68,
which matches the ratio of the al-Qal’a minaret. Unfortunately, we cannot determine at
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this point where and how severe the damage was. Seismic motion models conducted in Turkey
(Sezen et al. 2008; Sezen and Dogangum 2012) after the Izmir earthquake suggest that damage
concentrates at the lower parts of the minaret.

Between the years 1833 and 1838, the time frame suggested here for the damage and
repair of the al-Nabi-Da’ud minaret, two destructive earthquakes hit the Holy Land, in
1834 and 1837. Both of the events affected localities across Palestine but the possibility that
the al-Nabi Da’ud minaret was brought down by the 1837 event can be ruled out. Inspection
of the spatial damage that resulted from the 1837 earthquake (Ambraseys 1997; Zohar et al.
2013) demonstrates that the majority of the damage was concentrated in southern Lebanon
and northern Galilee (Fig. 3). Severe damage did not extend to localities south of the
Nablus region. ™ According to contemporary sources the earthquake in Jerusalem was only
telt (Shklov 1837) and caused limited damaged (Calman 1837; Nee’man 1837). Thus, we may
assume that the al-Nabi Da’ud minaret was left untouched during this event. On the other
hand, the 1834 earthquake did affect central Palestine (Fig. 3) and also badly damaged struc-
tures in Jerusalem (Ambraseys 2009, 642 and references therein). Therefore we suggest identi-
fying the damaged minaret that was reported by Neophytus (Spyridon 1938, 92) with the
al-Nabi Da’ud. This event is probably the only known earthquake between 1833 and 1838
that was destructive enough to partly demolish the minaret.

Knowing that the minaret was prone to earthquake damage, one may wonder whether it
was damaged also prior to the 1834 earthquake. Since its establishment at the beginning of the
sixteenth century, four destructive events struck Palestine prior to 1834. The two events of 1759
(Ambraseys and Barazangi 1989) and the 1588 earthquake (Ambraseys 2009, 467) affected
localities in northern and southern Palestine, respectively, but were not reported to have
caused any damage in Jerusalem. The 1546 earthquake, however, did affect Jerusalem, but
according to Ambraseys and Karcz (1992), only damaged the bell tower of the Church of
the Holy Sepulchre.

We cannot conclude why the al-Nabi Da’ud minaret was not reconstructed to its original
height. Whether this was for fear of subjecting it to repeated failure in future events, because of
low financial support, or merely because of technical difficulties is not known. In one way or
another, the partial reconstruction has proved to be effective; during the 1927 Jericho earth-
quake that affected the entire Jerusalem area (Avni 1999), the minaret stood firm and suffered
no damage.
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NOTES

! The function of the minaret as an Tslamic symbol
evolved in two stages: During the Abbasid and
Umayyad periods, the minaret was strictly a tower
attached, in most cases, to an existing mosque and
provided the Muezzin with a distinctive location to call
for the prayer. By the beginning of the thirteenth
century; however, minarets were built apart from the

mosques and gradually became to be merely an
Islamic symbol. As such, their height and location are
two important characteristics (Bloom 1989, 175-91).

2 The exact date of the earthquake is somewhat
uncertain because the historical sources report different
dates. The contemporary Neophitus dated the event to
Sunday, May 1gth at six o’clock in the morning
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(Spyridon 1938, 92). Since Neophitus was a
Greek-Orthodox monk from the Mar-Saba monestary,
we assume he used the Julian calendar that
corresponds to 25 May 1834. Menahem Mendel of
Kamieniec (1800—73) dates the event to the goth count
of the Jewish ‘Omer’. That is, the Hebrew date of
Iyyar, 14th which corresponds to the Gregorian date of
Friday, 23rd of May (Mendel 1839). He also notes that
there were two tremors: one at noon and the second at
night (Mendel 1839). Ambraseys (2009, 642 and
references therein) dates the event to May 26th at 13:00
which corresponds to the siege of Jerusalem by the
Fellahm (Hoffman 1963, 370).

% Burgoyne (1990, 41) follows Neophitus’ testimony
and concludes damage to one of the Mamluk minarets
in the Old City. However, he does not indicate which
mlnaret he refers to.

* The technique of supporting old buildings in
Jerusalem by pairs of iron anchors was widely used,
mainly in pre-2oth structures (Michaeli 1928). These
anchors were also used to strengthen damaged
buildings after the 1927 Jericho earthquake (Willis 1927;
Zohar et al. 2014).

® The itinerary of Benjamin of Tudela took place
sometime between ¢.1165—73 and included Europe, the
Middle East and northern Africa.

% Niebuhr’s drawing was published in 1837 but was
drawn already in 1776.

7 Comte Louis Nicolas Philippe Auguste de Forbin
(1771-1841) had visited Palestine in 1817-18 during
which he had drawn Jerusalem’s view from the east
(Ben-Arieh 1997, 38).

PALESTINE EXPLORATION QUARTERLY,

147, 3, 2015

8 Catherwood (1799-1855) and Arundale (1807—53)
travelled in 1833 together with Yosef Bonomi. Their
trip was long and included Egypt, Sinai, and Palestine
(Ben-Arleh 1997, 46).

? The drawing is included within the third of three
volumes of drawings of Palestine that were published
by the Finden brothers in 1836. For further details see
Ben Arieh (1997, 42—44; Ben-Arieh 2001, 116-19).

’ Bartlett had visited Palestine only four years later in
1842 and also in 1853 (Vilnay 1965, 24). For this
drawing he used a sketch made by Thomas Allum who
in turn, visited Jerusalem during the summer of 1838
(Ben -Arich 1997, 72).

In his single travel to Palestine, Roberts arrived to
Jerusalem on March 2gth 1839. He left on April 25th
of that year and headed back to London via
Alexandria, Egypt (Ben-Arich 1997, 99).

Pierotti was an Italian military engineer and artist
who resided in Palestine between 1854 and 1861. His
sketches and drawings are counted as accurate and
higghly reliable (Ben-Arich 1997, 56).
> Alud and Hillenbrand (2000, 346) suggest that the
short shaft of the minaret is due to the fact that
Jerusalem was and still is prone to destructive
earthquakes.

Besides Jerusalem, the following localities that are
located south of the Nablus region were mentioned in
the sources: Jaffa and Ramla where the earthquake
was only felt; in the Moab region it caused only
sporadic damage to old sites in Dhiban; and in Hebron
and Gaza the shock was weak and caused only slight
damage (Ambraseys 1997).
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