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Private-name scarab of amethyst set in a gold plinth, acquired during excavations at Nagada.
Black jasper scarab set in a gold base plate, from excavations at Nagada.

Silver versus copper contents obtained for the gold jewellery and foils from Haraga.

Silver versus copper contents obtained for the gold jewellery and foils from Lahun.

Silver versus copper contents obtained for the gold jewellery from different excavated sites.

Silver versus copper contents obtained for gold jewellery and foils from Lahiun, Haraga and Rigga.

Cylindrical amulet UC6482 from tomb 211 at Haraga.

Jewellery with granulation from Mereret’s burial, Dahshur.

Cylindrical gold amulet pendant from Lisht North.

Hollow cylindrical gold amulet pendant from Saqqara.

The cap, suspension ring, and triangles in granulation of amulet UC6482.

The cracks on the surface of the Haraga cylindrical amulet.

SEM-SE image showing triangular geometrical designs of granulation.

One of the analysed triangles in granulation and composition of the granules and solders.
Gilded objects from Abydos tomb 381.

Fragments of gilded wooden artefacts from excavations at Abydos, tombs 533 and probably 432.

Gold mount for a heart-scarab, from Abydos tomb 405.
Details of the gold heart-scarab mount.
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Cylindrical pendant amulet with gold caps from Abydos tomb 459.

One of the gold rings of the Abydos 459 cylinder amulet.

The gold caps of the Abydos 459 cylinder amulet.

Gold and electrum beads from Abydos tomb 492.

Silver versus copper contents obtained for the gold leaves and foils from Abydos.
Silver versus copper contents obtained for gold leaves and foils from Abydos, Haraga and Lahun.
Silver versus copper contents obtained for all the gold objects from Abydos.

PGE inclusion at the surface of the Abydos heart scarab mount.

Details of cylindrical case amulet UC52202.

Gold cowrie shell shaped bead with two holes at each end restrung in string UC8971.
Cowrie shell shaped beads in the girdles of Hepy and Sathathoriunet.

Some of the gold components of string UC8973.

Some of the gold components of string UC36475.

One of the barrel beads in string UC36475 made from gold foil.

Some of the small ring beads found in deposit 1300 at Sidmant.

Silver versus copper contents obtained for Middle Kingdom gold jewellery.

Some of the many PGE inclusions visible at the surface of gold cowrie shell shaped bead in string UC8971.

Silver versus.copper contents of Middle Kingdom gold jewellery.

Components said to be from Thebes, restrung as a necklace, British Museum EA3077.
One of the cowrie shell beads, and the X-radiograph showing the spheres inside the beads.
X-radiograph showing the mounting of the two fish pendants.

Details of the two fish pendants.

One of the sidelock pendants, chased after mounting the upper gold sheet.

Front and X-radiograph of the papyrus umbel pendant with a god Heh amulet.

Cloisonné work of the papyrus umbel pendant and the body and arms of the Heh amulet.
SEM image of one of the spherical beads of gold foil.

Silver versus copper contents obtained by SEM-EDS for the components of necklace EA3077.
Point analysis tracking across the edge seam solder of a cowrie-shell shaped bead (EA3077).
Ahhotep’s group of jewellery and weapons exhibited in the EQyptian Museum, Cairo.
The Qurna adult’s jewellery set: necklace; bracelets; earrings; girdle.

SEM micrographs and X-Radiographic plate showing details of Qurna jewellery.

Silver versus copper contents obtained for the jewellery from the Qurna burial.

PGE inclusions in the adult’s earrings and necklace.

SEM-AEI micrographs of the adult’s and child’s earrings.

X-radiographs revealing details of construction of the adult’s jewellery.

SEM-SEI micrographs of the adult’s girdle.

SEM-BSC micrographs of a ring from the adult’s necklace.

Heart-scarab of king Sobekemsaf.

X-radiographic image of the heart-scarab of king Sobekemsaf.

Details of the Sobekemsaf heart-scarab.

Details of hieroglyphs on the Sobekemsaf heart-scarab.

Finger-ring with lapis lazuli scarab, EA57698: at right the inscription on the underside.
Details of finger-ring EA57698.

Details of the wire of the shank of finger-ring EA57698.

Spacer-bars inscribed for king Nubkheperra and queen Sobekemsaf, EA57699 and EA57700.
Detail of the hieroglyphs incised on underside of spacer-bar EA57699.

PGE inclusion at the surface of king Sobekemsaf's heart-scarab.

Gold jewellery in the Louvre Museum bearing the names of Ahhotep and Ahmose.
Details of the Seth amulets.

The as-cast finishing of the inner side of the signet ring bearing the name Ahhotep.
Details of the closing system of the cartouche-shaped box bearing the name Ahmose.
Detnils of cartouche-box bearing the name of Ahmose.

Details of one armband lion, showing PGE inclusions and corrosion products.

Details of the chased decoration and tail of one armband lion.
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Silver versus copper contents obtained for the jewellery bearing the names Ahhotep and Ahmose.
Silver versus copper contents obtained for Second Intermediate Period jewellery.
Gold jewellery from tomb 3757 at Badari and tomb 7352 at Qau.

Details of the mounting of crescent bead from Qau tomb 7352.

Details of the coiled wires from Badari tomb 3757.

The double tubular bead and barrel beads in the string from Badari tomb 3757.
Different forms of barrel beads in the string from Badari tomb 3757.

Some of the barrel beads from Badari tomb 3757, showing marks of wear from use.
Some of the quite regular small gold beads from Badari tomb 3757.

Details of one of the tiny Badari 3757 beads.

Ring and barrel beads from Qau tomb 7323, with PGE inclusions and marks of wear.
Unprovenanced oval gold pendant bearing the name of Kamose.

Details of the Kamose pendant showing the suspension ring made by rolling the gold strip.
Unprovenanced gold shell pendant with the cartouche of king Taa.

Details of the cartouche of king Taa on the gold shell pendant.

Details of the inscription on the Taa gold shell pendant.

The guidelines of the motif and the cracks in the Taa gold shell pendant.

Silver versus copper contents obtained for the jewellery in the Petrie Museum.

Silver versus copper contents obtained for the Second Intermediate Period objects analysed.
The gold necklace from tomb 296 at Rigga.

Orne of the three ribbed penannular earrings from tomb 296 at Rigqa.

X-radiograph of the necklace and detail of the joining of the beads.

SEM-AEI micrographs of several beads observed in the necklace.

Details of the scarabs and scaraboid bead in the necklace.

SEM-AEI micrographs of one ribbed penannular earring.

Silver versus copper contents obtained for the gold items from tomb 296.

One of the ribbed penannular earrings from tomb 1371 at Deir el-Medina, Thebes.
Closing tube sheets in several ribbed penannular earrings.

Ribbed penannular earrings from Rigqa with V-shaped gold sheets.

Details of ribbed penannular earring N2084 with hollow round tubes.

Gold hollow penannular earrings with one round tube and PGE inclusions.
Penannular earring with hollow tube and suspension system,

X-radiography of a gold penannular earring with hollow tube.

Details of a penannular earring under the SEM.

Silver versus copper contents obtained for the gold penannular earrings analysed.

Silver versus copper contents for gold penannular earrings and Second Intermediate Period objects.

Mounting of a scarab swivelling finger-ring according to Vernier.

Middle Kingdom finger-ring from tomb G62 at Abydos.

Finger-ring EA37308, with details under the stereomicroscope.

Finger-ring EA2922, with lapis cylinder in gold mount.

Swivelling mechanism and the long wires wound around the shank of finger-ring EA2922.
Finger-ring EA4159, with detail of the chipped edge of the faience bezel.
Details of the swivelling mechanism of finger-ring EA4159.

The Ashburnham finger-ring with construction details.

The Ashburnham finger-ring: tool marks left by sharp engraving/chasing tools.
Finger-ring with carnelian wedjat-eye A.1883.49.8 and X-radiograph.
SEM-BSE details of finger-ring A.1883.49.8.

Finger-ring with a cat on a plinth EA54547 and X-radiograph.

Details of the finger-ring EA54547.

Finger-ring with frog and granulation A.1883.49.2 and X-radiographs.
Details of the finger-ring A.1883.49.2.

SEM-BSE detail of finger-ring A.1883.49.2.

SEM-AEI details of finger-ring A.1883.49.2,

Gold finger-ring with frog figure, Cleveland Museum of Art 1916-658.
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Finger-ring with frog and granulation EA2923.

SEM-BSE image of finger-ring EA2923 showing details of the granulation.
SEM-BSE images of bezel, end shanks and hammered wire of finger-ring EA2923.
Areas analysed by uPIXE on finger-ring A.1883.49.2.

PGE tiny silvery coloured inclusions at the surface of finger-rings A.1883.49.2 and EA2923.
Finger-ring AF2462, with a detail showing the thinned shank entering the bezel.
Detail under the SEM of the shank of finger-ring AF2462.

Creases visible at the surface of the coiled shank of finger-ring AF2462.

Finger-ring UC12689 with details of construction.

Finger-ring UC12683 with details of the gold pivot wire wound around the shank.
The tool marks of the inscription of signet ring A.1965.362.

Gold signet ring N747 bearing the cartouche of Horemheb.

Sharp linear tool marks on the bezel of finger-ring N747.

The small spindle soldered to the cup terminal of the shank of finger-ring N747.

The coiled gold wire decorating the shank of gold finger-ring N747.

Finger-ring in openwork wire UC58121, with details.

Silver versus copper contents for New Kingdom and Ahhotep’s finger-rings analysed.
Signet finger-ring NMS A.1883.49.1 with the name of Queen Neferneferuaten-Nefertiti.
Gold sequin A.1883.49.6 with detail of embossed design with piercing back to front.
Gold foil fragment NMS A.1883.49.15.

Ear-stud NMS A.1883.49.9 and its construction under X-ray.

Details under the SEM and stereomicroscope of ear-stud A.1883.49.9.

Details of beads in string A.1883.49.13, showing the modern mounting.
X-radiograph of the bead composition NMS A.1883.49.13.

SEM-AEI details of string A.1883.49.13.

Silver versus copper contents obtained for the Amarna Royal Tomb New Kingdom objects.
Wallet bead string EA14696 with X-radiographic view.

The pairs of holes for cords in two of the beads in string EA14696.

String EA14696: wallet and duck beads and large PGE inclusion.

Details of wallet beads in string EA14696.

Details of duck beads in string EA14696.

String EA14696: the two types of duck-shaped beads and the X-radiographic image.

Duck-shaped beads in string EA14696 with large hatched wings and dot-punched decoration.

Duck bead in string EA14696 under the SEM.

String EA14696: the snake’s head terminal and the lotus terminal.
Details of the lotus terminal of string EA14696.

PGE inclusion in components of string EA14696.

Reconstructed bead and pendant necklace British Museum EA66827.
Details of necklace EA66827 components and X-radiography.

Details of drop-shaped pendant in necklace EA66827.

Details of inlaid nefer-shaped pendants of necklace EA66827.

Details of a nefer-shaped pendant, assembled like a closed box.
X-radiographs of a spherical bead and nasturtium seed bead.

SEM images of small ring beads in necklace EA66827 and diadem EA37532.
The group of jewellery of the Khamwaset find, Serapeum, Saqqara.
Details of the loop-in-loop chain E2990A.

Details of a nefer-shaped pendant from Sidmant tomb 406.

String of New Kingdom components from Madinat al-Ghurab, UC45602.
Details of the scorpion-shaped pendant in string UC45602.

The biggest scarab in string UC45602.

The smallest scarab in string UC45602.

The heavily corroded hollow metal scarab in string UC45602.

Gold sheet with the throne-name of king Amenhotep 111 (Nebmaatra), UC12323.
Some of the gold components of string E22658.
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Details of string E22658 showing diverse beads.

The variety of forms and dimensions of the tiny gold beads in string E 22658.
Groups of tiny beads in string E22658 of different types, dimensions and compositions.
Silver versus copper contents for the New Kingdom objects analysed.

Silver versus copper contents for New Kingdom objects.

The two coffins of a young woman and a child excavated at Qurna by Petrie.

The gold jewellery worn by the woman buried at Qurna as shown by Petrie.

The fastening system of the Qurna collar.

Details of small collar EA14693.

Choker of gold rings from Asasif, Thebes.

Details of the ring beads strung in the Asasif choker, showing one PGE inclusion.
Ring beads strung in the Qurna collar, with tool marks and smoothed surfaces.

Silver versus copper contents for Second Intermediate Period and New Kingdom base and solder alloys.

Silver versus copper contents for the base and solder alloys analysed in this volume.
Some of the irregular tiny beads in the necklace of the child buried at Qurna.

Some of the very regular tiny beads from Qau tomb 7923.

The so-called earrings of the Qurna child, under the stereomicroscope.

The reverse of the pectoral from Middle Kingdom tomb 124 excavated at Rigqa.

The beaded penannular earrings from Qurna as shown by Petrie, and with a detail.

One of four ribbed penannular earrings excavated in 1911 at Birabi, Thebes.

Early 18th Dynasty beaded penannular earring from Mandara, Dra Abu al-Naga, Thebes.
Pair of gold spiral rings from Asasif, Thebes.

Gold sheets closing the triangular tubes of the earrings from Deir el-Medina, tomb 1371.
Gold sheets closing the beaded tubes of the earrings from Qurna.

Detail of the ribbed penannular earring from Rigga (Manchester Museum 6146).
Earring from Asasif and fragment from a hinged bracelet or belt from Gaza.

Earrings and scarab from city grave 2 at Tell Ajjul and the scarab from Qurna.

The group of jewellery from burial A1, Pit 1, Courtyard CC 41, Asasif, Thebes.

Two of the chased wallet-shaped beads in the girdle from Qurna.

One wallet-shaped bead and some of the barrel beads in the girdle from Qurna.

Barrel beads from Second Intermediate Period strings from Badari 3757 and Qau 7323,
The heavily worn gold mount of lapis lazuli scarab bearing the name of Ahhotep.

Silver versus copper contents for the Qurna jewellery with comparative data.

Silver versus copper contents for the Qurna jewellery and gold objects from Nubia.
Silver versus copper contents obtained for the Second Intermediate period jewellery.
Silver versus copper contents obtained for the New Kingdom jewellery.

Ratio CulAu as a function of ratio Ag/Au obtained for Qurna and New Kingdom jewellery.
Silver versus copper contents obtained for the Middle Kingdom jewellery.

Silver versus copper contents obtained for all the tiny beads analysed in this volunie.

Numbers of artefacts (museum inventory numbers) analysed by site and period.

List of gold minerals, after Boyle.

Early Egyptian gold-mining chronology, after Klemm & Klemm.

Types of settlement at mining and quarrying sites, after Shaw.

Old Kingdom Buhen material possibly related to copper-working, in the Petrie Museun.
Operations for obtaining copper archaeologically attested at Ayn Soukhna.

Inventory of the storage-vase from the Qantir workshap sector.

The great word-list of Amenemipet, section on artists, compared with the evidence from Qantir.

Manual occupations described in the Teaching of Duau Khety.
Different word-contexts attested for ancient Egyptian designations of artists.
Titles, in expedition areas, incorporating the element ‘prospector/purveyor of metal ore’.
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Attestations of coppersmiths in Sinai inscriptions, after Gardiner et al.
Attestations of named goldsmiths by object-type.

Middle Kingdom sources for named goldsmiths, after Ward.

Middle Kingdom sources for named overseers of goldsmiths, after Ward.

Middle Kingdom sources for named section overseers of goldsmiths, after Ward.
New Kingdom sources for men designated as overseers of goldsmiths.

New Kingdom sources for men designated as head goldsmiths.

Old and Middle Kingdom metalworking depictions, by date.

New Kingdom metalworking depictions, numbering after Drenkhahn and Prell.
Summary of Old and Middle Kingdom metalworking scenes, after Drenkhahn and Scheel.
Summary of New Kingdom metalworking scenes, after Drenkhahn.

Wards for metal in inscriptions accompanying metalworking scenes.
Conversations in Old Kingdom chapel scenes, after Scheel.

Words spoken without replies in Old Kingdom scenes, after Scheel.

Jewellery types in the late Middle Kingdom.

Effective penetration depth of Au, Cu and Ag lines: PIXE, XRF and EDS.
Results obtained by SEM-EDS and uPIXE analysis of gold pendant N 1855A.
Results obtained using handheld XRF for three gold beads from string UC26275

Depth of analysis calculated for four typical Eqyptian gold alloys at our experimental conditions.
Depth of analysis calculated for four typical PGE inclusions at our experimental conditions.

Results obtained for selected areas from centre to rim of the biggest PGE inclusion.
Results obtained for the PGE inclusion and the gold alloy.

Results obtained for the PGE inclusions, hard solder alloy and base alloy.

Qualitative comparison of 3D representations.

List of the objects studied, with their identification, accession number, and collection.
Results obtained by uPIXE, SEM-EDS and uXRF for the studied objects.

Results obtained for the three layers in the blue corroded area of fragment 2.6.

Results obtained for the base alloy and corrosion layer of foil fragment 2.4.

Results obtained for the composition of diadem from Abydos tomb 1730.

Data published by Gale & Gale and Payne for Predynastic items.

Composition of foils UC35689, gold beads in string UC36517 and comparators.
Hypothetical native gold alloys and artificial silver alloy.

First Intermediate Period jewellery analysed in this chapter.

Results obtained for the jewellery from tomb 7923 at Qau and tomb 3053 at Matmar.
Results obtained by SEM-EDS for the small beads analysed.

Results obtained by XRF for the amulets analysed.

Results obtained by XRF for the beads analysed (excluding the smaller ones).

Results obtained by XRF and uPIXE for the Haraga tomb 72 necklaces and scarab.
Results obtained by XRF and uPIXE for the Haraga pendants.

Results obtained by SEM-EDS for the PGE inclusions analysed in the Haraga jewellery.
Elements visible in the spectra obtained by SEM-EDS for inlays from the Rigqa pectoral.
Results obtained for the different components of the jewellery from Rigqa tomb 124.
Results obtained for one cell plate and adjacent solder alloy in the Rigqa pectoral.
Results obtained for PGE inclusions in Rigga tomb 124 pendant and pectoral.

Results obtained for the gold scraps and jewellery from excavation at Haraga.

Results obtained for the gold scraps and jewellery from excavation at Lahun.

Results obtained for the jewellery from excavations at Naqada and Buhen.

Results obtained for the components of the Haraga 211 cylinder amulet.

Results obtained for the granules and solders of the Haraga 211 cylinder amulet.
Results obtained by SEM-EDS for the foils and jewellery from excavations at Abydos.
Results obtained for Middle Kingdom gold objects in the collection of the Petrie Museum.
Results obtained by SEM-EDS for necklace EA3077.

Results obtained for the Qurna jewellery using several techniques.

Results obtained by SEM-EDS for PGE inclusions in the Qurna jewellery.
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Results obtained for the joining areas in the Qurna jewellery.

Results obtained by XRF and SEM-EDS for the heart-scarab of king Sobekemsa.
Results obtained by XRF and SEM-EDS for finger-ring EA57698.

Results obtained by XRF for spacer-bars EA57699 and EA57700.

Results obtained by SEM-EDS for PGE inclusions.

Results obtained for the jewellery bearing the names of Ahhotep and Ahmose.
Results obtained for the joins and base alloys of armband E7168 and scarab E3297.

Results obtained for PGE inclusions in the objects bearing the names of Ahhotep and Ahmose.

Results obtained for objects from several excavations and bearing king names.

Results obtained for the base and the solder alloys for Rigqga tomb 296 jewellery.

Results obtained for the PGE inclusions in the jewellery from tomb 296 at Rigqga.
Results obtained and published for penannular earrings.

Results obtained for the PGE inclusions in the earrings studied.

Information on the ribbed penannular earrings with triangular hoops considered.
Results obtained for the finger-rings in the collection of the British Museum.

Results obtained for finger-rings in the NMS and British Museum collections.

Results obtained for the PGE inclusions in the NMS finger-rings.

Results obtained for the finger-rings in the Louvre Museum, Petrie Museum and NMS.

Results obtained for the New Kingdom objects associated with the Royal Tomb at EI-'Amarna.

Results obtained for the two strings in the British Museum.

Results obtained for the small ring beads in necklace EA66827.

Results obtained for New Kingdom objects in the Louvre Museum and the Petrie Museut.
Results obtained by SEM-EDS for the different components of string E22658.
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