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The Pr ésiPdagrytr u:

Greetings Amarnaphiles

Well it isnow summegrgainand the heat is on.

Once again, we are able to provide three very interesting aitic
this issue

Barryds arti cl asaditake hoaw gréahdiscoveng
in archaeology are sometime damaged or, kbsbugh political
and/or bureaucratic rivalries or mismanagement.

Whatwe have of the painted floor design in the Great Palace
drawings and paint ed nghoppoduees
instead of the original. | guess something is better than not
but when it comes to Amarna gatgreat treasure was mostlytlo
The whole story is a fascinating read.

Likewise, the following two articles are also very interestisg
well. | can onlysay that | think that the subjsgresented througk
the Sun newsletter only geeétter and better.

Furthermore, | am veryxeited to announce that in the next §
we will have a fascinating article lyyla Pinch Brockabout the
blue painted potterfjound inthe Amarna tombs &aqqara

All of this is only possible because of your interest and contir
support. Thanks!!

Floyd




Petrieds Opavement houseb
Barry Kemp

A guide book to Egypt from 1909, after describing the highlights of the rock tombs at Aseysd/ery
little remains of the ancient town and tempBut Mr. Petrie foud in 1892 a beautifiPainted Pavement
which is now covered by a little hous€his is not far from the riverThe realistic treatment of the animals
and birds is unlike that of any other period, and the colouring is charmirggpavement was in tharim

of the palace.{(Macmillan's Guides: Guide to Egypt and the S(dih edition, London, Macmillan 1909,
103.)

The story behind this now lost attraction is fairly well documented, partly by what Petrie himself published
at the time and partly by wekly letters he wrote home (primarily to his mother who passed them to
colleagues) which were eventually published in 2009There are, however, no photographs of the
excavations, pointing to the likelihood that Petrie worked without a cartfrecme ofthe letters (B9 April
1892) he remarks: o6l tookhdéshf(eeeexfAkhkbaantepba)e
Saycebs camer ad, o0 n eAfewhlassphate megadvéssof the antenor of thepavenemt s .
house have suived (Figure 1is from one of them) but who took them and when is not kndwn.

Figure 1. A photograph of the interior of the pavement house where pavement P2 was displayed. The
wooden gangway on the right had been built over one of the originabnakdwalls. The portion of

the pavement shown in Figure 6 is identified by dteet6 A6. The date and phot
known. The view is towards the east. After Weatherh&ad,78 (1992), PI. XXIV.1.



One of Petrie's stated aims at Amarna was tmdescAkhenaten's palace and that he accomplished straight
away, by digging at thats that has since been called the Great Palace in the CentraM@ittyn a week
of starting he reported:

6229 November 18916

‘A great novelty has been found. Adarroom or hall in the palace had a painted floor, the colours laid on
gesso The subjects are groups of plants and birds: with a border of alternate lotus bouquets and dishes
offerings. It is astonishingly fresh and clear considering its situatldrave written to Sir F. Grenfell about

it, and asked if the Committee will give me a credit of £50 to enclose and roof it as a sight of théf place.
left for a few weeks it will go to ruin, asdlpeople think there is an inscribed stone under it, alhdigyiit

up. Ifitis not decided to preserve it in a few days, | shall peel ofgdssoof the best parisand leave the

rest to destruction] am making a coloured copy of it on a scalé/gf but | can only take 3 or 4 hours a

day, and it will ocupy me for weeks at this rate.’

[The 'Committee’ referred to was the Committee (later Society) for the Preservation of the Monuments o
Ancient Egypt which had been set up in Britain in 188Batee funds to assist the Egyptian government

in the task bpreservation.It ended its activities in 1910. Sir Francis Grenfell, a senior military figure in
the British occupation of Egypt, would have been one of its officeshttps://www.ees.ac.ukisociety
of-its-time-the-societyfor-the-preservatiorof-theemonumentsf-ancienteqypi

629 TMMNMobec 18916

'l am slowly géting on with my copy of the pavemenitt is | think, theonly entirely unfettered piece of
design that we have of ancient Egypt; all the other known paintings are of tomb or temple subjects.

| wrote to Sir F. Grenfell, urging that it should be propgrtgservedat once He is afraid to move
apparently, andhstead of the Committee authorising me to take steps to preserve it, Grenfell sent my lettet
to Moncrieff, who wrote to Major Brown at Minia 35 miles off to ask him to consider the matter, which
Moncrieff writes and puts it in Grebaut's han®d insteadf my at once walling it in and safeguarding it,

it is to go into an interminable official mill and very likely be destroyed beforepitaserved Such is the

power of French obstruction herés it is the only thing of the kind known, and about asdgas the
hundreds of Pompeian paintings which are so carefully preserved, there can be no question of the necess
of attending to it.| have just finished copying a tank of lotus and fishes abaut x 3 ft; and there is a

long border of prisoners amws. This which seems to have been about 30 ft square and about half of that
remains in patches.’

[Eugéne Grébaut was, at that time, the French head of the Egyptian antiquities Bepartefnent des
antiquités égyptienngsowards whom Petrie felt hostility on account of what he considered obstruction
of his plans.It is the familiar story of the dren researcher encountering bureaucracy, to which was added
natonalistic sentiment reflecting a long history of antagonism between Britain (or at least England) and
France, now being played out in an attempted joint control of Egyigjor R.H. Brown, ofthe Royal
Engineers, was Irrigation Inspector for the Fayumappointment which followed the British invasion of
Egypt in 1882, less than ten years before.]

6Bl 3 Dec. 1891606

'We have cleared the limits of the painted floor which was about 30 »>ett0¢ this about half remains;

the rest has been broken upgbynderers extracting the bases of the stone columns of theNlwatine has

yet appeared to see about preserving it, as | proposed; and Moncrieff and Co. have not given me author;
to spenda piastre toward it for the Govt.; so it is all at a stardatild left to the mercy of the natives.'

01B9, Dec. 9106

‘At last a young English engineer came over from Major Brown, to see about the pavEnesnstructions
from Cairo were to taktemporary measures for its preservation till Grebaut a&etlvery sensibly, he
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said that as it was such a large affair it was best to do it at once, rather than let it sBio loaitagreed to

put up the room over it and settled the details withaned then gave orders and a plan to a native engineer,
who isto see to doing it. | am to give an eye to it, and to do the final cleaning out of the place, and try fixing
the colours, by sprinkling it with very thin tapiceater, as | inspectl must eyeriment on bits of it to

begin with.’

‘The engineer is herand the house over the pavement is begun, with 50 or 60 boys and men ravaging all
over the place to get stone and brick from the ruinsave my own way with them, but have [to] keep a
consant look out to avoid mischiefWe found an ancient well in ¢hpalace, close by where the water is
wanted for building, so they cleared it and use it now.’

62427 Dec. 18916

'‘Our further excavations have brought out parts of two more rooms witlegdiabrs. One is in rather
poor state, like most of the firebom, but the other piece is as firm and bright as the day it was done, over
3000 years agoThe whole amount now known here is

(1) Room of 128 square yards, of which about half remaiméqul
(2) Part of room with about 40 sq yds,
(3) Part of oom with about 85 sq yds in fresh condition.

Considering that a single square yard of this work would be honoured in a museum in Europe it will be see
what a large find this is, nearB00 sq. yds. [167 sqg. m] of painting in all.

The whole will be preerved: the house over the first room is nearly built, and has to be rodfede had

to constantly attend to small points, such as the positions of the pillars to allow of gangways for visitors,
etc., etc. | am arranging so as to have a complete tcforuisitors to view all the pavements, which are
adjoining: as when 50 o100 tourists come off a boat, they must not crowd the place or be tempted to turn
on to the paintingThe gangway will therefore be continuous, from the entrance round the anoinback.

This is the most important discovery artistically, that there le@s Isince the Old Kingdom statues of
Mariette. The style of the vegetation, as all agree, is better than anything known in Egyptian or classical
work.'

60 Jan 18926

‘At the painted pavement the second room is now finished: and the posts andaondfimgdows are next
required. After it is all done, | shall have a long job to see after cleaning out the inside, fixing the colours,
fitting gangways, etcVery possibly | shll stay on in Ramadan (April) drawing the floors, as | could do
that comfortaly during the heat in those large rooms, and have no work going on outside.'

0iY Feb. 1892.06
'We are now cleaning up the pavement, and it will before long be on show.’
683 Feb 92. 6

'l am using tapioca on the pavement to fix the colours; ahshgpas it is thin enough to soak in and leave
a dry face there is no danger of its peeling afterwards.’

628 Feb 5 March 926

'l have had a lot of companyr. and Mrs. Clajon, lan, her bro. MrOgle, Mr. and Mrs. Charlton in one
boat. They went ovethe pavement and tombs here, we dined with them two nights they wereThere.
came an American Mr. Dorr, wife and son, Bostonians; they were so captivated with the pavaiiesy th
spent hours over it; and to them follows their companion boat witth &iod Lady Waterford. Mand Mrs.
Gaskell and Canon Mac Coll (of Athenaeum) who were also greatly taken with the pav&weryone
agrees with me that it is unlike any otherrlvan Egypt, and of a higher naturalistic style than anything
known until a catury or two ago.'



02"&March 189250

'My days are occupied largely with putting in the wooden gangways for visitors in the pavementflinause.
work cannot possibly be trustéo Arab carpenters, so | have to do it all mysklfave been five daysnd
expect to be on many more at it.'

628 Ma%Acphr . 189260

'l have been going on putting the pavement house in oitleras a long day's work getting in a piece of
stele weighing about 12 cwt. Only one lad beside myself could work at it, asaiteip too tender to let a

gang of men drag things about; and | had to lift it over obstacles and roll it along on rollers to get it into a
spare place in the room.

[What wasthis 'stele'? In his monograprell el Amarnap. 8, Petrie writes how: 'A hard whitmestone
one(stele)in the great temple enclosure is inscribed on kaths (how placed ithe pavement house)

One candidate is the indurated limestone balustrémtg on display in the Egyptian Museum, Caitb

bears the temporary number 30/10/26/12, meaning that it was registered in 1926, although this might nc
mean that the piece arrived at the museum in that yéat, if anything, is on the reverse sidetle

block seems not to be recorddtlis displayed flush against a wall and thus invisibféhatever the stele

was, it is to be assumed that it was taken to Cairo after the destruction of the pavement in 1912 (see belov
OneBritish hundredweight (@t.) was roughly the same as 50.8 kilogram&. cwt is more than half a

ton.]

'l have nearly finished the wooden gangways round the rooms, and have next to plaster over the breaks a
then to do my drawings."'

0i® April 18926

'l have finished the wal on the gangways of the pavement housesgttlgere is 270 feet run of the staging
this supported 9 inches from the floor, and with handrail and posts on eacht hiaé to be all planned in
to fit the room, and to avoid resting on the paintingaaisag possibleOf course it could never haween
trusted to a native carpenter, so | was obliged to do it all myskeilv my lad has begun the stopping and
plastering of the broken parts under supervision, and | shall do the copying meanwhile.’

016 Apr il 18926

'l have been all the week cdpy the pavement otho, in outline; and though | have gone on as quickly as

| could with accuracy, | find that barely a third of the large room is done in five ddysast 8 days more

is needed for thaheside the coloured full size copy of parts.of shall abandon copying the two damaged
rooms | think: the subjects are the same and the state is much viRsrsably | shall complete 40"
coloured copy of one room, which is mostly done. Meanwhlilés busy all day plastering up the broken
edges of the floor; and with some supervision he does it very fairly, so that | need not give any time to tha
affair.'

This is the last mention of the pavemeRetrie left Amarna for Cairo on May 2@ndseems never to have
returned.

Elsewhere Petrie enlarged on the tapiocaepisbde. t ook dai ly with me bott]
water over to the pavement, tried on each part of the paving what thickness would just sink in without
leaving anyglair, and then spread that oibe surface, entirely with the side of my forefing@ny brush

would have swept up the loose blue frit paint, but the finger could just glide or roll over the tender parts
without shifting anything.There were 250 squafeet to do, but it could not lone every day, or the skin

wore away too quickly for renew@(|Petrie,Seventy Years in Archaeology9 50).

The source of tapioca is a large brown conical root vegetable with a slightly shiny sodssaya or
manio¢ which, having originated in Sagh Americajs cultivated extensively iAfrica andsoutheast Asia.
In Britain tapioca has somewhat negative culinary connotations, at least to older people, having for year
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been used as a cheap form of dessert in scheals. It is not necessary, @ver, to imagine it as a staple

of Petriebds diet. As a maj or austdal uses asiwkllyinclodirig a i n «
the manufacture of textiles.presume that Petrie bought it under this guyssebably by the sackfuand it

proved to be effective in binding the paint to the plaster.

Pet r i e 0 snbuilding the lrouse and creating a tourist attractiad unfoeseen consequences. Its
popularity amongst tourists led to locatdelingand, on 1 February 191fhen §ome of those charged
with looking after itaccording to one accourtyokeinto the museum and hacked the mp&avement to
pieces. Staffrom the Egyptian Museum, Caisobsequentlgollected many of the pieces and reldadrm
on the floor of the central hall of the museum, filling in the gaps with new plaistethichthey painted
copies of the missing areaBeneath a wide glass and welsdme cover it remains in thigadition to this
day(Figure 2). It has, however, m®me discolouredHigure 3).

Figure 2. The painted pavement as displayed in the Egyptian Museum, Cairo. The date of the
photograph is 5 May 2016.

i i ,T"'"" ‘

Figure 3: A section of the painted pavement, photographed through the roof of the display case. The
right section of the picture is occupied by part of the pathway of foreign captives and groups of three
bows. The captive at the top is clearly a modern replacetm&ntost of the area underneath is a
portion of the ori gi nalandghaee lrows The left séction af thepicttre s a
shows an area of vegetation and flying birds. It is probably modern reconstruction although a small area
of original plaster can be identified in the top left corner. The date of the photograph is 5 May 2016
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The visitor to the Egyptian Museum sees a single area of pavement but Petrie had discovered three separ
pavements, each in a different room of the palace.

‘The first paintegpavement, which was found a falays after beginning work, is, P, In thesoutheast
hall of ®lumns in théharem where | vas digging tesearch fothe pieces of glazed tile frothe columns,
which | found lying about thereSo sooras | knew the limits of that room, | ajpgd to the Governmeno
protect it by a building; ahwhile that buildingwas in progress we found the second chamber, a2 it,
after clearing the cubicles and advancsogthwards.This was then includedhianother roomalong with
the remaining part of pavement & waswell that the discovery véamade so early in the seasas,the
various operations of building, roofing, &tqok sone months, and needed constaatehing toprevent
the men injuring ta buried pavements ovetich they worked.The wall betveen pavementsénd 3 was
levelled down to afford a platform spader visitors to walk alongl made and placed a continuquatform
of wood, raised fronthe floor, sothat visitorson entering the building at dan circulatearourd both
chambers, and view the wholétloutretracing theimway. As the moving of woodandcarpenteringpver
such a delicate surfaceuwd not berusted to any native, | did all that work sgjf; butl set the best of my
boysd Ali Suefid to put plasteneckirg round all the broken edgeshish he didexcellently'(Petrie, Tell
el Amarna 13).

It is to be expected that someone in the Egyptian antiquities administration wrote a report on the gathering
trangort and reconstruction of the fragments but, to my knowledge, no such report has been pubished.
pieceswere given the temporary museum number 27/1/16/1 (meaning that it was the first item to be entere:
on the day of January $71916) and amounted 22 in number.Were they all from the main pavement?
Even this is not clear but, given the extent of thelelind (167 sg. m), 22 fragments seem a small number.

Figure4The ruin of Petrieds pavement hittdarim. i n 1¢
The EES Pendlebury expedition has excavated the surrounding ground but left the interior
of the hose alone, preferring to fill it with the spoil from the excavations.
View to the soutkeast. EES negative A23a.

Once the fragments had beenceme d, Petri eds pavement house was
also taken away, perhaps at the séime as the rescue of the fragmeni$e roofless ruin appears on an
aerial photograph taken in 1932This was two years before John Pendlepuliyector of the Egypt
Exploration Soci et yds -eAcavatiomodthieparpottitkiGteRalaae, evebtally a n
referring to it as the ONorth Haremdé (Harim is

Pendlebury chose not to examine the delshgch remained inside the pavement houske a d thi t s :
should be mentioned that the two large rooms matRaohted Pavements', which had been built up to
protect Petrie's discovery, were nofepecavated, nor were the small rooms immediately to tHeétdsem.
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The plan of these given here is therefore taken direct from Petrie, with atioorr@fitl5 mdres in the
over al l me a s u r elJauenal bf &gyptitneArcliabodo i (AX35), 132, note 1)instead he
heaped the spoil from his excavations of the surrounding structures inside the walls of the two room:
(Figure 4)). We do not know, thereforgghether any fragments of the paintings still remainddreover,

we also do not have anaccuratepl of t he walls and any other arcl
on an incomplete plan made at a small scAle Fran Weatherhead discovereder detailed comparison

of the sources, including the recorded dimensions of the three areastioigpét is not actually possible to
reconstruct a reliable plan, despite the detail
publishedn City of Akhenatetl.
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Figure 5: Part of the western portion of the painted pavement Ry@asd and published by Petrie.
The |l etter O0A06 identifies the portion copied
Petrie,Tell El Amarra, PI. II.
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Petrieds |l etters reveal that he i maheuhdteng.Byithre c o g
end he had made a detailed, finished outline copy of only the western half of the pavenkegueZy,
full-sized colour copies & few details Figure 6), no copy of what was left of P3 and, for P1, unfinished
copies of partsvhi ch remained wunpublished Weathkr Weadébaesr
allowed her to offer a critique dtie restord pavement in the Egyptian ideum:

@ne notes that the restorers did not always follow Petrie's drawing of the deésegs.d pavement have

been incorrectly positioned, and in some cases new designs have been included, possibly from the eastt
half. Perhaps most unfortunate of & the dislocation fothe surviving area of captigsanoved south and
reversed, so that the figeg are in the wrong order and the bows are upside dotrer obvious mistes

are a new area of du@ndmarsh border and bouquendstand border to the weof the pond.In the

pond a circular area of water with a fish snout and the rear of a doukvisd considerably to the west,

and a very large fish now lurks where there was once other subject matter at theasortbrner of the
pondd6 ( WelnurnalefrEgyptardArchaeolog8 (1992), 183).

Figure 6. One of the sample areas copied in colour by Petrie. It is the portion identified by
the |l etter O0AO6 iTell EFAmgroaPelll:. After Pet

The remains of Pedadmpldoys Ipurvieenk nitn hParsdkl, e buchy 6s
runs southwards from#&ri | I . Local people call it the od6keni:
more generally for an obviously old and ruined buildifidnis year the Amarna Pext added it to its list

of places of interest and, hencs,list of projects authorised by the Ministry of Antiquitiéihis does not

mean that a decision has been taken to proceed to the removal of soil, the exposure of ancient walls a
their conseration. It is a call to assess the condition of the site drat might be done for it.

The first step was to compile a series of digit
and a balloon photograph taken in 20BR®ygres 7, §. Also available is a set of scans of 18 photographic
negates i n the Egypt Exploration Society archive

asFigures 4 and 9. On June %, in the company of inspector of antiquities Mohammed Ibrghaimd one

of his small daughters), Miriam Bertram and mysedrgmn exceedingly hot morning at the sifée took

a series of spot heights wusing an optical surve
spread of locations intended toopide full coverage from many angleg&rom these Paul Dochgr an

expert in photogrammetry and 3D presentation, has developed both a contoured map and 3D point clot
representationsHe explainshe procesi the next article in this issuéne thingthey reveal is that the

basic survey data need improvementjali we hope to accomplish in the autumrhis can be fed back

into the digital model to improve its accuracy.
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P = painted pavement; P1, P2, P3 are Petrie’s numbers

Figure 7. Composite plan of the North Harim. It is a compromise between éimegblRalph Lavers in
COAIIl, PL. XIIIA, aerial photography ad photogrammetry; but requires further checking in the field.

Figure 8: Aerial photograph of the North Harim and the pavement house taken by the
expeditionds heliumGloadnl oon i n 2003.
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Figure 9: View of the northern part of tidorth Harim immediately after excavation in 1934.
The photographer had perched himself on top of the spoil heap inside the pavement house, the
northern wall of which appears at the bottom of the picMi@w to the north. EES negative A25.

Figure 10 View of the same area shown in Figure 9, taken on 4 June 2019. The square modern
building beside the road is for the antiquities guards and was built by the Amarna Project.
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The northern part of the Norttarim building looks as one expects a riudtk ruin © look after exposure

for 85 years to the weather and the daily foot traffic of farmers and their arfifigises 9, 10. The fact

that many of the visible column bases have been turned upside dmghalvs that people have continued

to dig for treaswe. Over t he southern part, by contrast, Pe
above the surrounding desert and have keptThd eng
same fill will have preserved the remains of theindafbuilding in whatever state it was when Pendlebury
began.One should not be too optimistic about the chances of pieces of painted pavement being still burie
though. The years between 1912 and 49®uld have given the villagers ample time to tuis #nea over,

too, in the search for buried treasure.

Just supposing that th te was cl| earWhatshould i t
one do with themAs the plan showshtey o b re the ori gi nalYetwhay | p
belong to a historic building in i1its own righ
archaeologist and his admiring visitors that can be fitted to a precise plaeg. walking the wooden
gangways and leaning over thdirags to take in the details of the paintings are a layer of experience from
the past that has a validity of its own.

It makes a case for treating the remains of the pavement house to the samkedaxelas the walls of
Akhenatendés baorprésdvingthemand t hus f

Further reading:

The principal firsthand sources are:
W.M.F. Petrie,Tell EI Amarna London, Methuen 1894] 8, 12 14, Pls. ITIV, XXXVI.
W.M.F. Petrie Seventy Years in Archdegy. London, Low, Marston & Co. 1931, 1¥436.

JDSPendl ebury, O6Preli minary -0rAenpao rntaiho9df3 JOhBsof e x C ¢
Egyptian Archaeolog21 (1935), 12035.

J.D.S. Pendleburgity of Akhenatenll. London, Egypt Exploratin Society 1951, 3814, Pls. XIIIA,
XIV, XV, XXXIN3 6.

Petrieds |l etters written from Amarna are fulll
P.TNi chol son, 60Keeper of the House ®&tyondthe Des
Horizon; Studiesri Egyptian Art, Archaeology and History in Honour of Barry J. Ke@wgiro,

Supreme Council of Antiquities 2009. Vol. |, 27323.

For the Conmittee(later Society) for the Preservation of the Monuments of Ancient Egypt, see
https://ucldigitalpress.co.uk/B&/Article/3/20/93/

The painted pavements are the subject of a meticulous study:
F. Weat herhead, O6Paint ed Amav deamadaof Egyptian Archaedloggr e a

78 (1992), 17894. A summary is included in F. Weatherhe@aharna Palacdaintings London,
Egypt Exploration Societ007.
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Photogrammetry at Amarna
Paul Docherty

During the autumn 2018 season it was decidéektioout the possibilities in using photogrammetry to survey
locations at AmarnaThe first test was conducted aral the site of the Great Aten Temple front with a
second test in the spring 2019 season at the site of the North Hawtimtests show pmise in recording

the sites using this method but before we look at the outcome let us first take a momenstanohdehat

is 6photogrammetryd and how is it implemented.

Photogrammetry is the process of deriving measurements from an image avetydsig history with a
proven record beginning shortly after the invention of photograsrly uses involved siple survey
measurements of buildings or sites within a photograph by means of one or more reference scale bars plac
within the scene.The introduction of two cameras positioned a fixed distance from each other saw the
devel opment of o6styéredi phot ogreamesed the accur a
wider range of usedBy placing the cameras onboard an aircraft it wasiaée to map an environment with
much more detail than before, particularly through the creation of 2D orthopaphsgiflat plane images
where all perspective has been removeEldis results in a view of an area where precise measurements can
be taken fom one point to another without any lens distortion; invaluable when it comes to surveying.
Modern computing powenas now taken over the processing of these photographs to the point where we
are able to introduce more cameras eosequently more viewing angles of the subjddtis is what is
presentl y -wiegwnedt édrmaud tphot ogr a nty® tecogshuctaenvidonnzehtd o w
and objects as detailed 3D modelhe results can be disseminated digitallyliae or physically through

3D printing. The term O6photogrammetryd is effectively
methods.

The modern photogrammetric process begins by capturing the subject through a series of overlappin
images taken frordifferent viewpoints, ensuring that every surface is present in at least three imhiges.
can lead to a considerable number of photdggdpken in order to fully capture the subject. In the case of
the Great Aten Temple entrance this amounted to 12@@0p and the Northern Harim 865 photos.
Photogrammetry is an extremely accurate method of reconstructing environments and objeaisdbut in
to do so we need to ensure the photographs include some form of scale mEaisugasures the resulting
modeé is oriented correctly in 3D space and has the right scale irwadd measurementslt is also
important to ensure the photographsexposed correctly and that there is no noise preserages need

to be sharp from foreground to background andsttene needs to have as little ambient movement as
possible in order to prevent incorrect camera alignment later in the pradeisscanbe difficult if there

are people or vehicles moving around, even clouds can cause problems particularly on awindy da

Once the images have been taken, they are processed using specialist photogrammetry Sefresaie.
commercial options are availabwith Agisoft Metashape (formerly PhotoScan) and Reality Capture being
the most widely usedOf course, there ardso a few opesource options with Visual SfM (Structure from
Motion) developed by Changchan Wu being one of the most poplutaspedie of which software is
used all processing follows the same general workflow in order to convert the images mtm8B and

2D orthophotographs.

The capture images are loaded into the software and all physical markers are manually identifiegtend tag
within each photograph to ensure the resulting 2D and 3D outputs are scaled and oriented correctly
Fortunatelyjn Agisoft Metashape this is a seauitomatic process reducing the time taken. Each image is
then checked for identifying features whiale endexed and compared with those in all the other images to
find the corresponding overlaps and initial camerantagons. Once the camera locations have been
determined in 3D space a sparse point cloud is generated from all the feature pointsieskd tmages
together. This is our first indication as to the success or failure of the capture.
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Some adjustmda may be needed at this stage but following on from this is the generation of a dense poin
cloud which effectively fills in the spacestiseen the sparse points and creates the 3D dé&téir this

dense point cloud is produced, we can either genara2 orthophotograph from the height data (relative

to a flat plane) or a 3D model by effectively joining the dots with geometric faceséasimplification of

the process)The whole processing time can range from a few hours to a fevddpgading othe number

of photographs used to capture the subjddtis time can also be affected by the level of detail required,
which can be adjusd within the software. Photogrammetry may seem a little longwinded, but apart from
the capture time most of the pessing is done automatically within the software, with periodic user input.

Under normal conditions a photogrammetric survey would heeaed by means of a drone which would
capture overhead images of the site using a grid flight path. Unfortunatelis hot an option at Amarna,

so the capture was done at ground level by hand by Miriam Bertram. In order to capture the site Miriarn
utilised a pointo-point panorama photography method. This involves standing at one point and taking a
series of phote facing multiple directions as if to create a @&@ree panorama, before moving on to
another point and taking another series of pho@are must be taken to ensure that enough points are used
to capture the whole area with adequate overlap betwegesna

Several issues arose when taking the photographs at Amarna with the most problematic being the expost
variation between imagesathe lack of enough detail in the sandy areas to enable a good feature detection
within the software. For the Northlarim, unfortunately, there were no scale bars present during
photography which meant that, in this instance, the resulting 3D model moulate oriented or scaled
accurately resulting in a very slight tilt to the model. The introduction of physicahdroontrol points
(GCPs) will be implemented in future captures along with the addition of survey spot measures to increas
the accuracyfahe results.

Figure 1. A 3D point cloud of thenorthern part of the North Harim generated by photogrammetry.
View to the north.
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Photogrammetry is not meant to replace traditional surveying methods; however, it can enhance them L
providing additionabata in the form of irbetween points and subtle undulations found in the surrounding
surface which are not normally recorddsly viewing a site in 3D, it is also possible to make out features
not readily visible at ground level and allows for a moresticlview of the site.

This is one area where photogrammetry outdoes aerial photography in that, because it is 3D, we can str
badk overhanging features to reveal other detail more clearly, for example at the North Harim we can set
the column bases unaeath the shrubs (ségure 1).

Figure 2. A contour map of thaorthern part of the North Harim generated from the pdoud data
and post processed in Quantum GIS.

s

A

The 3D point cloud of the North Harim clearly shows the remaining wall structieedf r i e 6 s Mu s ¢
the positions of the column bases. There is some colour variation in the ground surface due to-the afor
mentioned exposure differences between photographs, however, much of this can be compensated for witf
software if necessary.

By taking slices through the point cloud we can generate a series of height contours which can be exporte
along with a digitaklevation model (DEM) for use in other software such as Quantum GIS-$opece
mapping software) to produce a contour mapaashe seen ikigure 2. In this instance the map has been
given a colour shift and hill shading to help identify height chargel features more easily. We also have
the option to reproject contours back onto the original photographs as a 3D overlag get another way

to visualise a siteHigure 3).

Photogrammetry goes beyond regular photography, by enabling a uniquec@®f to be kept of any
excavation stage, whether this is before, duringft@r completion; particularly given that excavatjdry

its very natureis an inherently destructive proce#isis hoped that future seasons will continue to allow
photogrammey to be implemented in this way so that we can refine it further and enhance the data alread)
gathered from Amarna.
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Figure 3: One of the photographs used to create the photogrammetry with the contours (at 10 cm
intervals) draped over it. A problem withig technique is that there is no depth masking, so that
features on the reverse of a wall or mound, for example, show through.

Further information regarding the photogrammetry software mentioned in this article can be found at:

Agisoft MetashapéAvailable at:http://www.agisoft.com

RealityCapture Available at:https://www.capturingreality.com

Changchang Wu (2011jisualSFM: A Visual Structure from Moti@ystemAvailable at:
http://ccwu.me/vsfm/

Quantum GISAvailable athttps://qgis.org

16


http://www.agisoft.com/
https://www.capturingreality.com/
http://ccwu.me/vsfm/
https://qgis.org/

Offering scene in he tomb of Ipy
David Pepper

Amarna tomb TA10 Kigures 3, 4, & 5) wasconstructed for Akhenat eno
transliterated as Apy). |l py may have ibheusaehaid, hi s
succeeding his father Amenhotkjply who had previously held this position [1]. That Ipy attained th
position of 6Steward of Memphiso6é someti mdvyearfter
of his reign, at which time Aménot ep | 1 1 &ds son. A me n h o t-ralgr. Wheén ma
Amenhotep Il died, probably in the 8§ear d his rule, Ipy continued on as Steward of Memphis, under
Amenhotep IV (who, of course, later called himself Akhenaten).

In the early yearsoAmenhotep | VOs reign, Il py may have con
the hills west of Thebes at Shkilkbd elQurna. The owner of TT136 called himself Royal Scribe and
Steward, but there is controversy over the reading of his name, and &gygi@logists speculate that the
owner of this tomb was not AkhenateendhsatStoeAwrsarrd
resided in Thebes. TT136 shows four images which have been reported as Akhenaten in an Osiride po:s
but this too $ disputed [2].

Inthe®'year of Amenhot e'bday oM shirdrmonthegirt, Ipy h Stewardsf Meriphis

T wrote a reportfound at Gurobto the king detailing the condition of the royal estate after its inspection.
This was thdastr ecor ded menti on of the kingds name as
Akhenater3].

According to ASitcedm Dbd d sdafferngotihhisdathér prgenhotep Huy, is known
from SaqqaraHigure 1), anda stela, now in St. Pesurg(Figure 2) and a pair of canopic jars, now in
Leiden Figure 3), have been found at the samie sbelonging to a Chief Stard named Ipy. However, it
is unclear whether this Ipy, who can be dated stylistically to around the time of Tutankhamtie s@me
ma n4. |

Figure 1:Stele of Amenhotepiuy Figure 2: Steleof Steward Ipy Figure 3: Canopic Jar of Ipy
and his son Ipynowin the, now inthe Hermitage Museum, now in theMuseo archeologico
Rijksmuseunvan Oudheden, St. Petersburg, Rusdq@] nazionaleFlorence, Italyf7]
Leiden, Netherlandi]
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Regardless of whetherormdtk henat endés Steward | py had previou:
orlaterhadone@& aqgqgara, TA10 was buil t f oautTomisnat Amarnat h e
howevei t was only partially finishkeidmyrprérmofm§t Awmarnr
the Great House of the King. o

Addi tional titles found for someone mMamedChpegf
vi neyarddéd, O6Guardiamp; adOveécCapeni af owomdk bpoMd y dHrd
Me d u a0p Sihcethe Ipy of tomb TA1Gid not list these titles in his tomb, they probably do not refer

to the same person

Key
aricadture

I excavated archaociogeal
remains

B cometecns

* TOCK-CA bomb

& .| South Tombs of
the Nobles

+

Figure 4: Map of Amana[11]
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Figure 5: Southern RociCut Tombs, Amarn§l?]
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Figure 6: Plan and section of Tomb of Ipy, TATD3]
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The | ocat i on partalt finshedambTALO islsipowrdirgigures 4 5 and 6.
On the rightside wall of the entrance is the SlesrHHymn to the AtenHigure 7).

The Hymn to the Aten, allegday some modern scholars to have beeitten by Akhenaten himself, may
have been intended to be chanted during ceremo
versions, the Greédy mn i n s ¢ r Anmama tombpandAhe &tworter Hymn inscribed in the tombs of
Meryre, Any, Tutu, Mahu, and Ipy.

The Shorter Hymn states th@at dawn, the first rays of the Aten fill the earth, animate all beings, and show
the sovereignty of the godAt night, the earthrad all beings approach the state of death, but on the next
sunrise, life is reborn again, with the worship of the Aten at Akhetaten, the center of the universe. The Atel
shapes Akhenaten in his image each day, and only he know&othe The Aten, the eteal creator of
heaven, contemplates his creation and sustains it with his rays. All beings, through their appropriat
behavior, praise him with thanksgividjd.4].

Psalm 104 in the Old Testament, supposedly written by King Dabadt 350 years lateray have been
based on the Hymn to the Atetb].

Below the presentation scene to the Aten | p y Bigure 8) omabalsd a prayer to the Aten written in
ink. Itis now badly fadedlf]. _ ,

The god Shu and his sister Tefnut wére
offspring of Atum, the first god who spran
out of the primordial waters. Shu represen
air and Tefut represented rain. Shu a
Tefnut are usually depicted in scenes wi
their children, Geb and Nut. Geb is shown
land rising up out of the priardial waters.
Shu is depicted as the air which holds up t
sky, represented by Nut. Tefnut brings wal
down onto the earth to create nis@and make
the land fertile. Akhenaten seems to ha

e e s eI

originally associated himself with Shu, a Ty ;
Nefertiti with Tefnut to symbolize their e (1R
mythological connection with Atere, a (1T A
manifestation of the solar sky god. Howevg Yal g ';‘ [ W

in regnal year 9 the namand titles of the pid B I Al ¢ \
Aten were altered to exclude the name of t i, f b 7 ﬁ}

old gods Shu and Rdorakhty [17], and to (;R'L R lCIR
emphasize Akheat en6s asso SRR *'{ 5,

[18]. Sfhogl A il

The only other suryv wdlr| “‘v‘%, _ R
is the offering scendFigure 8) which shows | Sl O (s ] TR
Akhenaten and Nefertiti presenting t af ,“; i o 4
namesof the Aten (isidecartouches) to the g 2]

god (symbolized by the sun with rays endi e )

in hands). As previously stated, thanib was
unfinished, and like the othaeobles tombs at
Amarna, it had been open and empty si
antiquity.

boren DL Ll p et RS . T
Figure 7.1 py6s Shorter[1Hymn t o
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Figure 8: Offering scene from tomb of Ipy, TA1Q0]

OTHER AMARNA PERIOD OFFERING SCENES

Ancient Egyptian Kings are frequently shown presenting offerings such as incense, perfumes, and flower
to various gods.Figure 9 shows Akhenaten and Nefertiti holding bouquets of flowers to the Aten and its
life-giving rays. Other examples are showrfFigures 10, 11, 12, 13 & 14.

Figure 9: Offering bouquets to the Aten, Figure 10. Akhenaten offering unguent jars,
from Amarna, now irCairo[21] from Amarna, now in Cairf22]
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