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ABSTRACT
Painted plaster studies have only emerged in the last 20 years, as scholars began
to evaluate wall painting for socio-economic and political implications of cultural
importations of the host culture. The most extensive work looked at the major fresco site
of the Mediterranean during the Middle and Late Bronze Age, including Tel Kabri and
Tell el-Dab’a. New Kingdom Egypt portrayed itself as an autonomous state, especially
during the 19th Dynasty; they, however, traded with the Minoans and Mycenaeans like
many other LB metropoli. With scarce publication of chemical analysis and no
comprehensive comparison study, this paper examines Minoan influence on Egyptian
artistic production by comparing nine site across the New Kingdom period. Most with
Minoan iconography are concentrated in the 18th Dynasty; use of the iconography
disappeared and lime plaster use decreased in the 19th Dynasty, reflecting the Minoan
decline. The iconography and technology was traded both abroad and through Egyptian
ports, surviving in individual workshops and Deir el-Medina.
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INTRODUCTION
The Egyptian rulers of the New Kingdom deployed written and material culture to
assert their perception of Egypt: a unified nation that dominated all external threats to its
divine order. The stridency of this official propaganda was, at least in part, a probable
reaction to the heavy-handed rule of the Hyksos and the invasion of the Kushite army at
the end of the 2nd Intermediate Period. The 18th Dynasty focused heavily on rebuilding
their native power base, both economically and politically, including military expansion
beyond Nubia. Expansion allowed for the accumulation of more disposable income from
the spoils of war and taxes coming from the newly conquered territories. Egyptian culture
flourished in the New Kingdom, making it perhaps the most lucrative for artistic
production. The painted and decorative arts continued to thrive as a result of the royal and
elite competitive spirit.
The 19th Dynasty appeared to be the most imperialistic and competitive in the
New Kingdom, bringing in an age of warfare and the celebration of these activities in all
aspects, including art. Egypt evolved from the overt insecurity of Dyn. 18 and trying to
re-establish themselves as a nation, to internal insecurity with international notoriety in
the Mediterranean acknowledged as a peer by Babylon, Assyria, and the Hittites. The arts
rivaled even that of the Old Kingdom, and as every period since then has hoped to regain
the splendor of the Old Kingdom, the Dyn. 19 and the early part of Dyn. 20 was
something akin to a golden age of art and architecture. Dyn. 19 lasted for a little over a
century as a confederacy of naval raiders throughout the Mediterranean, the “SeaPeoples”, began to invade the major centers of the Mediterranean and commenced the
Bronze Age Collapse.

From Avaris to Thebes

2

Trade in the Mediterranean during the Bronze Age became a metropolitan
endeavor, sparking international competition of power and wealth while royalty forged
key political alliances amongst each other (fig. 1). Amidst vying powers, the Minoan
palatial culture spread quickly as they sought to make alliances in the Mediterranean and
Near East through trade, rather than imperialistic aims. It developed into a culture for
cosmopolitan states to duplicate as a display of power and wealth from a fascination with
foreign material culture. When interest and demand for Minoan commodities increased
throughout the Eastern Mediterranean in the Middle Bronze Age, the palatial culture on
Crete consequently thrived. Luxury goods and raw materials derived from the eastern
Mediterranean and Egypt have been found on Crete, while Minoan goods have been
discovered throughout the whole of the Mediterranean.1 The Minoan Palatial culture
spread amongst the elite classes–including the art of fresco–from exotic fascination and
its growing association with power in the Mediterranean; many Bronze Age capitals
commissioned Cretan artists to paint in their own palaces. The Minoan cultural influence
lasted for less than two centuries until the end of the LMII period, when the Mycenaeans
took over the majority of Crete. As the Mycenaeans intensified control over Knossos,
they moved into former Minoan spheres of influence, eventually taking over most of the
Aegean in the Late Helladic. They subsumed the Minoan trade routes, and eventually

1

see Hikade, 2005; the Uluburun ship wreck off the southern coast of Anatolia (found in the 1982 by
a local diver) dated to the Amarna period; possible crewman included Canaanites, Mycenaean elite,
and northern Balkans. The vessel was carrying 10 tons of copper ingots from Cyprus, one ton of
tin from Central Asia, blue and turquoise glass from the Near East and Egypt, ebony from
tropical Africa, 1/2 ton of resin from Galilee, and a gold scarab with the name of Queen Nefertiti
inscribed among other things.
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expanding them and increasing their direct involvement in trade and economic power in
the Aegean.
As the native Dyn. 18 attempted to regain some sort of control over the nomarchs,
the Minoans became one of many diplomatic connections and frequent trade partners
with the Egyptians. The Amarna letters have affirmed many commercial and diplomatic
gift exchanges throughout the span of the Minoans.2 Along with luxury goods, motifs and
technologies were often exchanged as well. Many artisans could copy iconography just
by observation, and would often use them for increased commercial value of their own
wares.3 The Egyptians, however, rarely used foreign motifs or stylistics in any of their
public artwork, but collected numerous smaller items. Besides the commissioned work of
the palaces of Tell el-Dab’a in Avaris, every other Egyptian monument was purely
Egyptian. To the naked eye, Egyptians were not influenced by “other” elements in their
public works, but marketed themselves as an imperialistic state.
Despite the care placed into fostering this image, the Egyptians used the
technologies and iconography of the Minoan palatial culture to re-establish and promote
themselves as an influential piece in the Mediterranean political climate; like other
Mediterranean centers, this occasionally manifested in the form of wall paintings. These
were mostly commissioned for private spaces of the Egyptian royalty and upper elite, like

2

see Kelder, 2009; olives and olive oil became the object of royal extravagance during the reign of
Akhenaten due to the large amount of Mycenaean pottery found in the city of Amarna. Olive groves
were planted in Heliopolis during the reign of Ramesses III, which was probably a preventative
measure in reaction to the Mycenaean collapse and cessation of imports.
3

see Peck, 2013; for example, glass appeared sporadically in the Old and Middle kingdom, although it
was a Mesopotamian specialty at this time. Glass-making was perfected by the New Kingdom under
the reign of Thutmose III; it very likely that glass craftsmen were taken from Mesopotamia after his
military conquests there. Egyptian artisans were able to quickly learn and experiment with the
technique for their own commercial ventures.
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bedroom suites. By analyzing the physical and chemical attributes of fresco nine sites
from the 18th-20th Dynasties, I will analyze how the transference of artistic technology
and ideology through trade may have influenced Egyptian royal and elite culture, and
how it reflected the international shift in economic activity during the New Kingdom,
ultimately expanding the field of painted plaster studies. This includes the possible routes
of transmission in which technologies, and how the methods of education and practice
among craftsmen allowed for adaptation and preservation in artisanal communities like
the royal tomb-builders of Deir el-Medina on the west bank of the Nile.
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FRESCO USE
Fresco has been around for thousands of years, with the most well-preserved
examples, like the Sistine Chapel, being from the Early Renaissance. As a result, the most
complete written records of the process, and likewise our common understanding of
fresco, comes from the same period. The artistic treatise became prominent for the
posterity for future practitioners, and artists, like Cennino Cennini, focused on painting
materials and techniques on various mediums. For fresco, most explain how to prepare
the composition, under-layers, and final execution of both buon fresco (“true fresco”) and
fresco secco (“dry fresco”). For continuity and ease of relation, I will use Renaissance
terms when referring to Minoan and Egyptian painting.
Minoan (and Mycenaean) Fresco
Minoan fresco reached the height of its popularity in the early Late Helladic
period towards the start of the New Kingdom (fig. 2), spreading across Crete and abroad
in the form of traveling craftsmen including the islands under Minoan influence (i.e. the
Cyclades, Dodecanese), parts of Asia Minor, Syro-Palestine, and Egypt. The Minoan
fresco, and palatial structure to some extent, became a focal point of the "Versailles"
effect for smaller palatial structures on Crete, and eventually for other Mediterranean
metropoli.4 Fresco itinerants traveled outside of Crete at the height to Minoan Palatial
culture to the eastern Mediterranean for completing foreign commissions for diplomatic
relations and dynastic marriage negotiations. During the Minoan decline, these craftsmen
may have increased their sought more work abroad to supplement the lack of reliable

4

see Bouloutis, 1999; The Versailles effect is the phenomenon of a main influential piece of
architecture becomes the model and prestige indicator by which smaller structures follow.
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income at home. As the Mycenaeans moved into Minoan domains, they selectively chose
Minoan techniques to adapt to their own tradition, including Minoan fresco.
Minoan fresco is the oldest known example of the buon fresco, applying color
onto multiple layers of lime plaster while still wet, which produced a more durable and
longer lasting material when dry. As the composition of the plaster did not require a
binder, pigments are mixed with water or lime water, becoming a part of the chemical
composition of the wall and making it impossible to differentiate between the pigment
and plaster layers with the naked eye. Since it is estimated that the plaster dried within
10-12 hours, work had to either be completed by many craftsmen at once or in smaller
sections.
The process of producing lime plaster was more time- and cost-consuming than
the ingredients used for fresco-secco. Raw materials containing high amounts of calcium
carbonate (CaCO3), or calcite, were burned around 900°C (1,652°F), which required a
high amount of wood or another alternative for fuel. Quick lime (CaO) was produced and
the remaining CO2 was released. The high reactivity of quick lime with water triggered
the reaction necessary to begin the slaking process. While adding water, the mixture
needed consistent stirring in subterranean pits to keep the temperature under control until
the reaction is complete, then was traditionally stored for 3-4 years to enhance the
strength and smooth texture once it is applied to a wall. The result was the slaked lime
plaster itself, lime putty, and lime water for the pigment mixture. The slaked lime was
mixed with a temper, like sand, to enhance adhesion and strength over time as the plaster
dried and reacted to the open air.
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The Minoans outlined their compositions in light red pigment to be painted over
later, as well as a grid system–though perhaps not as precise as the Egyptian equivalent.
Large-scale human and animal figures were sometimes modeled first in low plaster relief
to differentiate between external and internal details. Figures had strong emphasis on
musculature with a wider range of motion, allowing for more dynamic themes like bullleaping and physical combat among young men and animals. Bulls and bull-leaping were
ritual motifs for worship of the Sacred Bull that became representative of Minoan palatial
culture. In addition, there was more fluidity in gender representation, as women were
more emphasized individually instead of as their husband’s supporters. Gatherings had
mixed genders and even maidens participating in bull-leaping, which would have been
unseemly to the Egyptians. The background was painted in a marbling motif, giving the
appearance of gypsum or alabaster to imitate palace walls.
Artists from multiple workshops would have operated on one wall composition
simultaneously because of the rate in which the lime plaster dried. The Egyptian state had
the organizational skills, manpower, and monetary resources to accommodate fresco
production, given the amount of war booty and new taxation from foreign residents
during the New Kingdom. While it may have been a possible endeavor, Egyptians may
have considered buon fresco an impractical technique to regularize due to the poor
preservation abilities of the plaster–specifically the dry climate cracking the plaster and
the lack of adhesive ability from the mudbrick base.
Egyptian technique
Royal, religious, and necrotic structures decorated their walls with some form of
fresco, always internally and sometimes externally. Egyptian wall painting, or what was
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later fresco secco, used tempura on previously dried gypsum plaster mix composed
directly onto smooth stone or on a layer of plaster to cover up irregularities. Tempura was
mixed with a pigment binder made of either plant gums or animal glue. Early scholars
believed Egyptian plaster was a mixture of lime and gypsum, as all plasters were
assumed to originate from the Aegean. As time went on and technologies developed,
most Egyptian plasters were assumed to be made of gypsum.
Gypsum plaster (CaSO4) was formed at a low temperature between 100-190°C
(212-374°F) to provide a more resilient material. A usable plaster product was obtained
after being heated to form a hemihydrate (CASO4•1/2H2O), then reverted to its original
chemical composition by adding water. Unfortunately, the resulting mixture set quickly
without some sort of filler to slow down drying time. Any small inexpensive material
could be used, like straw or limestone flakes, but increasing drying time sacrificed the
durability of the material. Also, the gypsum was still relatively soft after application,
more susceptible to chipping, and was too water soluble; it could then only withstand the
driest environments. Where gypsum could be utilized, it was highly cost-efficient option
requiring a lower amount of fuel and time to completion.
Raw materials containing high amounts of lime were burned at around 900°C
(1,652°F), requiring a high amount of wood (cedar, etc.) or some other alternative for
fuel. Because lime calcination also required that the temperature be maintained
continuously with constant attendance, most scholars say that lime plaster on a large scale
would not be a regular option for tomb decoration as it would be an expensive endeavor
in both monetary and human resources. Lime was then generally used in Egypt for smallscale construction purposes, like filling in cracks or binding tools together, instead of for
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painting purposes.5 Although the argument could be made that the pharaoh could afford
such resources to produce pure buon fresco, the same cannot be said about the elite class.
Pre-calcined slaked lime would have been costly to import, given the quantity needed and
distance travelled, let alone produced locally. Granted, even though the local Nile acacia
gum was used because of a lack of shrinkage, Pistacia resin was frequently imported
from other Near Eastern countries for the tempera binder; the quantity was significantly
less, however, and the process of retrieval in both harvesting and transportation were far
less costly.6
After several layers of gypsum had been applied and the design lightly imprinted
into the wet plaster, the surface layer was smoothed and sometimes polished to achieve a
texture able to adhere to the fine grains of most pigments and to be locked in after
application; color was then applied in polychromatic fashion using solid blocks of color.
Different colors were meant to evoke images, like green and the papyrus plant or frogs,
so Egyptian artists avoided the use of techniques like naturalistic shading to leave it
unsullied, unlike Minoan and Mycenaean fresco. The color system was categorized into
four major hues: reds, yellows, black/white, and "grue" (w3d, blues and greens). As the
color palette of the New Kingdom became more diverse, mixed colors and gradients
became more widely used. The background of the walls was prepared with a brown wash

5

see Brysbaert, 2007; Large scale use of lime plaster was detected at the Natufian site of the Hayonim
Cave in Upper Galilee, Israel, as well as plastered floors and storage pits coated with plaster on the
interior were found at Early Neolithic Achilleion.
6 see Tiradritti, 2008 and Hartwig, 2014. 150 amphorae with resin residue was found within a sunken
ship from Canaan dating to the Amarna period. Gum Tragacanth, [which grows in Greece, Turkey,
Asia Minor, and the area of modern-day Iraq and Iran], was also used as a tempura binder as it had
good sealing properties, but was an unstable solution in combination with the pigments and
application to the gypsum plaster, and was equally, if not more, water soluble than gypsum; also, see
note 1.
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imitate aged papyrus, indicative of a further priority on historical longevity instead of
channeling contemporary influence like the Minoan marbling motif.
The human figure had a more limited range of motion than the Minoans, only
enough to reflect normal standing and sitting with a variation in the motion of the arms.
Men were covered with complex layers of clothing, while women wore loose dresses that
wrapped around the body in layers. Animals included those native to Egypt and
associated with the gods. Motifs were always used for a political or religious purpose, as
opposed to the Minoans who frequently also depicted natural scenes without human
included. Egyptians focused on the journey through underworld and the power and
divinity of the king. The latter was a consistent theme during or shortly after times of
chaos; during the New Kingdom, increasingly violent and racial depictions spiked in
response to the rule of the Hyksos in Lower Egypt and the invasion of the Kushites
towards the end of the 2nd Intermediate Period. Depictions of combat aimed to
differentiate the order of the Egyptian king and his forces in opposition to the chaos of
the enemy, contrasting with the Minoans and the emphasis on dynamic motion. There are
no examples of one-on-one duals between humans.
Previous Scholarship
Early research attributed fresco painting outside of Crete to Knossian influence,
and focused on trying to find common painting styles to identify key painters. Bronze
Age ‘painted plaster’ is very fragmentary due to raiding after the Minoan decline; like
many raided items, they were discovered because of multiple black market resales,
illegally obtained museum collections, etc. Egyptian painted plaster, however, is almost
always in situ when found because of the nature of its original context (i.e. tombs), even
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if they are partially degraded. The very idea of itinerant fresco painters with the socioeconomic and political implications of their movements was of little concern until the
discovery and publication of frescoes at Tel Kabri (1991) in Israel and Tell el-Dab'a
(1994). These make up two of only a few Minoan fresco sites outside of Crete, including
Qatna and Tell Sakka7, Tell Alalakh and Hattusa (fig. 3)8.
Tel Kabri was one of the major Mediterranean metropoli located in Northern
Canaan near the coast of the Mediterranean Sea, maintaining as many as 31 vassal states
at their height. The first series of Tel Kabri excavations (1986-1993) revealed the remains
of a Middle Bronze (MB) II period (1700-1550 BC) palace, the finds of which were
published in 1993 by Aharon Kempinski (TAU) and Wolf-Dietrich Niemeier
(Heidelberg). The most recent excavations took place between 2008 and 2009, where
more than 100 new plaster fragments were found. In one area, the remnants of a stone
foundation showed similar construction to Cretan equivalents. In another, older fresco
fragments have clearly been reused as building material, turned to the exposed, white
backside of painted plaster specifically for the flooring.9 Kabri’s construction supports its
subjectivity to the Versailles effect, as the rulers not only commissioned for Aegeanspecific fresco, but Minoan-style architecture as well. Tel Kabri could thus compete with

7

Qatna had been absorbed into the Mitanni territory by the start of the New Kingdom, but was within
the zone of Egyptian-Mitanni conflict; modern-day Syria. Tell Sakka, in SE Syria near Damascus, was
a man-made tell where the remains of an Egyptianizing palace dating between the 19th and 17th c. BC
were found; remains resembled those found at Qatna.
8
Capital of the Neo-Hittite Empire, central Turkey.
9
see Cline, et. al, 2011; In area D-West, a stone foundation and remnants of the northern external wall
show similarities to Cretan palaces such as Knossos and Phaistos; area D-South found fragments of
older fresco being reused for multiple building purposes, but most commonly as flooring, like that of
Qatna, Miletus, and Tell el-Dab’a.
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more powerful political entities in the Mediterranean. Tell el-Dab’a will be analyzed in
extensive detail with the other sites in Chapter 3.
With the development of non-destructive methods of sampling analysis, more
scholars have begun to date and chemically analyze painted plaster. Since then, Ann
Brysbaert of Leiden University has been one of the leading scholars in Aegean painted
plaster studies, analyzing evidence for common technological techniques and
transference of knowledge between the Aegean and the rest of the Eastern Mediterranean.
Her body of work focuses on analyzing the evidence for common technological
backgrounds and knowledge between the Aegean and the Eastern Mediterranean in terms
of fresco, prioritizing 1-2 large sites from influential Bronze Age kingdoms (Israel,
Boeotia, Egypt, Turkey, etc.). Besides heavy reliance on pigment and plaster chemical
analysis data, Brysbaert continually integrates experimental archaeology to support her
conclusions on technological transference.10 This method allows us to infer with more
certainty about these practices in question, especially when comparing modern
techniques of the region in question. Experimental archaeology, however, can never
produce an exact technological duplication, specifically the interaction with the
environment in question, because of the drastic amount that the Earth's environment has
changed since the Bronze Age. At a deeper level, it can "re-enact the activities of past
agent but not of past agency": in other words, the experiment can only duplicate the

10

see Brysbaert, 2001. Two experiments were conducted to 1.) to explore the process of buon-fresco
in mimicked Aegean weather conditions using a plausible back support (ceramic roof tile), and 2.) to
observe the result of the use of different organic binders used in al secco. Experiment 1 was conducted
in 25-30 C/17-25 C weather in 65-70% humidity. The plaster was applied and allowed to dry
overnight; the second layer applied to a wetted first then outline and painted while still wet. It
produced a similar effect to the older fresco samples compared to.
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technologies by which products were produced, but not the actions of the people around
those products.
In the end, her goal to identify both technological and iconographic transference
has yet to be fully realized. Brysbaert focuses on examining the sites based on the
physical and chemical composition of painted plaster and pigments, but barely takes
artistic and iconographic style into account. Iconographic trade is more difficult to
document than physical attributes, as each region would take motifs and integrate it into
local styles. Eventually, individual styles converge into an international Bronze Age
koine, where each cultural style show hybridizing characteristics making it almost
indistinguishable from the next. The koine makes it increasingly difficult to pinpoint the
origins or the culture of influence for material culture during the Bronze Age.11 For this
argument, both iconographic and compositional comparison within Egypt are difficult to
achieve. Egyptian wall paintings rarely show influence from other cultures, especially
since Dyn. 19 and early Dyn. 20 New Kingdom iconography focused on depictions of
aggression, while Minoan paintings show clear Egyptian and other Mediterranean
influences. There has not been nearly enough analysis on Egyptian painted plaster, even
more so on pigment and plaster compositional analysis.12 A comparative analysis of New

11

Feldman, 2002; “From Egypt, a number of exquisite objects recovered from the tomb of
Tutankhamun in the Valley of the Kings display scenes of leonine predators attacking herbivores in
lush vegetation, such as an alabaster jar stained blue and two beaten gold-foil chariot ornaments."
12
Throughout the process of research for this thesis, it has been nearly impossible to find a holistic
study of the sites that each primary investigator has focused on. The main limitations apparent
throughout this study are the lack of painted plaster analysis in favor of pigment analysis–specifically
Egyptian blue–the narratives being depicted for historical value, and the availability of publications.
Many articles used for each site mentioned the chemical analysis of the plaster layers, disregarding the
top pigment layer; those that do address this either include their results in depth or vaguely brush over
their results, as it is not the aim of their paper. Those for historic value focused on inscriptions and
motifs, barely touching on the plaster itself. There may be more painted plaster analyses that are not
ready for publication, but there is yet to be enough work being undertaken in painted plaster studies.
This has led to inconsistencies in how outside influences on Egyptian art have been traced across the
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Kingdom Egyptian painted plaster is a beginning step toward challenging the longstanding academic opinion of many Mediterranean cultures, including the Minoans,
having little influence on Egyptian visual culture. It also further contributes to the
conversation of trade relations among the elite and royalty both within Egypt and its
participation in the Mediterranean. My own analysis cannot be as holistic as Brysbaert’s
study, but I will attempt to make more connections to the iconography and painting
techniques of both cultures.
Factors of Comparison
Although gypsum plaster was the predominant method for wall painting in the
New Kingdom, use of lime either as a surface wash, as a separate layer on a gypsum
base, or as a mixture within gypsum plaster would indicate adaptation of Minoan
technology. Chemical evaluation of the plaster may be one of the most problematic
factors to consider in this study. To properly identify lime plasters or a lime-gypsum
plaster mix, it is important to note that calcined lime can only be differentiated from
uncalcined lime with microscopy if calcination was incomplete. The result is chemically
identical to the raw limestone, and thus, simple chemical analysis is not enough to
differentiate calcined and uncalcined lime. Microscopic comparison will show that
calcined lime particles are smaller than uncalcined lime.13 This is important to remember
as limestone chips are sometimes used as a part of the plaster filler matrix. Next, the
inclusion of sand as the temper for the plaster and calcium carbonate within the plaster

sites as well as an incomplete picture to the distribution of Minoan-influenced sites across space and
time.
13
For some of the studies, the differences in molecular shape has been noted for identifying calcined
vs. uncalcined lime and gypsum vs. lime plaster. Typically, in the latter pair, calcium carbonate come
in rhombohedral crystals–three points of rotation or symmetry–while gypsum is orthorhombic–three
dual points of rotation).
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matrix in the results could be impurities left behind from the gypsum burning process.
Presumably, the differences in particle sizes would address this issue.
Finally, the use of fillers within the plaster matrix enhanced the absorption power
and coverage by reducing shrinkage and preventing cracking, and stroke ability of the
final product. They were also used to slow the drying process and bulk out the product,
but it can weaken the plaster matrix and its hold on the surface. Both organic and
inorganic materials were often used, from bundles of hay to flakes of limestone. Murex
shells were used for food and dye production; they were less commonly used as a filler
material after the shells had been harvested and contained high amounts of organic
calcium carbonate after the mantle of its shell was extended due to mollusk growth.
When water was added during slaking, the quick lime along with the murex shells lost all
shape and became the same consistency as the final product. Just like the difference
between calcined and uncalcined lime, processed murex shells and the lime plaster itself
were chemically identical. The shells could only be able to be used as evidence if it did
not finish the process of calcination and retained its form.
Besides chemical composition, the visible physical attributes of the fresco surface
can be an indication of Minoan plaster adaptation as well. Fresco secco would be started
after the plaster had dried, including measurement marks and sinopia, or underlying
cartoons. Buon fresco or projects with a lime-gypsum mix on the other hand forced the
artisans to make all measurements and preparatory steps while the plaster was still wet.
Consequently, there are often remnants of indented gridlines and sinopia marks bonded
to the plaster while still wet, and fingernail indentations along the surface from resting
the hand or marks to indicate one’s place in which they were last working. These
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seemingly minor details are difficult to spot given the large area frescoes cover, but is a
characteristic of work having been done while wet. The most common physical attribute
can be identified based on the type of pigment applied and the physical quality of the
plaster. Although most pigments have no significant application differences between
buon fresco and fresco secco, Egyptian blue, also referred to as cuproriviate
(CaCu)Si4O10) could only be applied and adhere to a rough surface.14 The grain sizes
were much bigger than other colors in the New Kingdom palette; when combined with a
binder or crushed to match the grain size of other pigments, the color diluted
significantly, to the point of losing all color. Dried fresco secco has a naturally rough
surface all over, and so application of the blue was easier. To allow for the application of
Egyptian blue on buon fresco, the patches where the pigment were to be applied had to be
artificially made rough, while the rest of the surface remained smooth.15
The Dyn. 19 military narrative also increases the difficulty of finding any Minoan
iconography on Egyptian architecture. Egyptian influences are more overt in Minoan
fresco, like the depiction of Nilotic animals in the West house of Akrotiri. It is not
unreasonable to suspect that Egyptians made similar practices to depict what they
believed to be exotic flora and fauna. As a result, Minoan iconography is most seen

14

see Brysbaert, 2002/07; green was a rare addition to Mediterranean fresco, since the traditional
Minoan palette consisted of blue, red, and occasionally yellow hues. Samples from both the Thera
frescoes and Tell el-Dab’a identify tin within Egyptian blue, indicating use of copper alloy as the
agent that lowered the melting point to 742˚C (1,367.6˚F). In the ongoing analysis of Egyptian blue,
the presence of copper alloy has been one of many arguments for trade relations between Cyprus and
Egypt for raw material, and between Egypt and Crete during the Late Bronze Age.
15
see Lee and Quirke, 2000; besides its application, the addition of an alkali, generally copper, in its
production lowered the melting point of the mixture to 742°C (1,367.6°F) for completion. Given the
reaction point of calcium carbonate was 900°C, the production temperature of Egyptian blue was not
much lower, meaning the only obstruction to lime plaster was the quantity required for commission
rather than the process itself.
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during the reigns of Thutmose II and Amenhotep III (1493-1351 BC). Thus, the example
pool is even more narrow than that of plaster and pigment compositional comparison.
Methods of analysis
Because of the insufficient and inconsistent amount of published plaster analyses,
the methods of analysis are not uniform, even if similar results are produced. Each site
will not have the same elements of comparison as a result, i.e. one may address the
chemical composition of the plaster and never addresses iconography, while the other
does the opposite. Most methods of analysis in this study are virtually non-destructive in
nature, including scanning electron microscopy (SEM or ESEM)16 , Raman
spectroscopy17, laser-induced breakdown spectroscopy (LIBS)18, and reflected light
microscopy (RLM).19 X-Ray diffraction (XRF/XRD)20 was one of the more consistently
used methods and is the only one among these that leave visible damage, as a minimum

16

see Pollard, et. al, 2007; the intensity of secondary electrons across the sample surface accurately
reflects a sample’s topography, while the backscattered electrons reflect the atomic weight of the
material, thus providing its chemical information. Since the sample requires being put under a high
vacuum, however, it may not be strong enough to provide results for some samples and too damaging
for others. If the sample is electrically insulating, the electrically charged incident beam can be
deflected and an inaccurate reading will come back. Although SEM has become a standard survey
practice, there are less published reports on painted plaster SEM data.
17
Ibid. It aids in the identification of homogeneous materials based on the spectrum of light produced
from molecular vibration, obtained by stimulating the molecules of the sample with a visible laser
light. As different chemicals within a sample reflect varying spectra, this is especially useful in
analyzing individual pigments and confirming results from other methods. Only a small amount
(<1µm in diameter) is necessary for a sample size.
18
see Al-Emam, et. al., 2011; LIBS can determine the elemental content of fresco to identify the types
of pigment and material used, among other things. LIBS can be applied in situ, eliminating the need
for sample preparation and removal. Samples taken from areas high in pigment concentration allowed
for reliable identification of its elements.
19
see Brysbaert, 2007; it allows for the structural analysis of pigment and plaster layers using a dark
field to obtain polished cross-sections. The size of plaster and pigment grains is visible when
magnified with a digital camera.
20
XRF analysis cannot produce K or L lines for organic elements, like Carbon and Oxygen; the
Calcium and Sulfur in each plaster only registers K peaks, and so its combination with organic
elements, including calcium carbonate and calcium sulfate, will give a low XRF reading.
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of 10 cm3 must be scraped off of the sample for a definitive result to be made. Lastly,
from the data collected, conclusions have been drawn about plaster composition without
proper chemical analysis. For example, if the iconography of plaster fragments appears to
have an obvious Minoan influence and the plaster is significantly lighter than others
found in the area, researchers have assumed that the plaster must be made of lime or
some sort of mix.
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SITE COMPARISON
Listed in order of completion, the nine sites of comparison in this study are the
Mortuary Temple of Hatshepsut, Tell el-Dab’a, the Tomb Chapels of User-Amun
(TT61/131), the Palace of Amenhotep III, the Tomb of Amenhotep III (KV22), the
Temple of Seti I, the Temple of Ramesses II, the Tomb of Amenemonet (TT277), and the
Mortuary Temple of Ramesses III. Of the nine sites, most are concentrated in Thebes
and Luxor (fig. 4). As previously stated, there is insufficient chemical analysis on
Egyptian plasters and even less on the transference of foreign motifs onto its paintings,
since 1) the former has only just become of academic interest in the past two decades,
and 2) it was widely accepted by modern scholars that most, if not all, Egyptian wall
paintings were made with a pure gypsum plaster base and that foreign motifs were never
consistently used. Each site used in this study was selected based on publicly available
data and what records could be obtained from excavation directors. Thebes and Luxor
have sites available from both Dyn. 18 and 19 making the distribution relatively even.21
Temple of Hatshepsut, Deir el-Bahari, Luxor
Queen Hatshepsut was regent past the coming of age of her stepson, Thutmosis
III, as well as her possible military expeditions into Northern Africa. She built her
mortuary complex in Deir el-Bahari next to the temple Montuhotep I–the first sema-tawy
in the Middle Kingdom–to validate her own accomplishments as the “first” independent
female ruler of Egypt (fig. 5). The Mortuary Temple of Hatshepsut reset royal
competition in the dynastic line with the building ostentatious mortuary temples as the
21

see Gourdin and Kingery, 1975; Fundal suggests that lime plasters were used in the pyramids of
Giza for decoration–perhaps for painting over raised reliefs–, but it was more than likely used
primarily for architectural support, and sometimes repair, rather than for fresco.
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new method of evaluation, opposing the Old Kingdom construction of large tombs or
pyramids themselves. These temples in the New Kingdom would not only act as places of
ceremony for the deceased monarch, but for festivals in which Amun-Re would come
with his wife and son. She also kept a separate burial complex with Thutmose I in the
Valley of the Kings.
The excavation of the complex has been run by the Polish Academy of Sciences
since 1995, in which they analyzed sample from the main chapel and the chapel
dedicated to Amun-Re (fig. 6). Almost all of the walls of the Main Chapel have preserved
fragments left in situ; the samples taken in the 2006 season were fragments that had
fallen off, yet were not distanced too much from its original location. Visible attributes
were not taken into account, while the pigments were evaluated for chemical composition
and physical attributes–size and shape of the particles–on a microscopic level. Samples
were analyzed using polarizing light microscopy, SEM with EDS microanalysis, and
FTIR (Fourier infrared spectroscopy).22
Sample 1 from the northern part of a vault in the Chapel was covered with lime
whitewash (fig. 7-8) and a blue pigment on the top layer. The white layer was almost
completely removed by conservators in the last century. The plaster under-layer has fine
grains of magnesium calcite (Mg•CaCO3) mixed with clay; the carbonate crystals
contained magnesium and calcium in equal parts. Sample 4 from the same area had a
pink plaster (fig. 9) and multi-layered paint–green, red, orange, blue. The original

22

see Pawlikowski, et. al, 2006; pigment composition was the primary aim of the chemical analysis
done at Deir el-Bahari. As mentioned before, the New Kingdom had the most extensive color palette
of any period, and so the investigators were interested in just how much expansion had occurred and
its implications of artistic/technological evolution. While plaster was briefly discussed within the table
of EDS comments and SEM imaging, it was never mentioned within the main text as the investigators
determined that it did not relate to their hypothesis.
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fragment depicted a goddess that was removed in the Amarna period, and subsequently
replaced with a secondary layer of plaster in Dyn. 19. The under-layer had a mixture of
gypsum, calcium carbonate, clay, and organic remains. The under-layer of sample 5 from
the north wall of the chapel was evenly prepared with a magnesium calcite plaster; a thin
layer of white wash was applied before the painting layer. Gypsum and calcite are present
in the painting layer, implying a lime milk with the gypsum equivalent or leftover
mixture was added to the red pigment. Sample 9 from the southern wall of the Chapel
had a blue and white plaster layer, composed primarily of magnesium calcite (fig. 10).
The Chapel of Amun-Re was a part of the Complex of Amun-Re, located on the
Upper Terrace of the Temple of Hatshepsut. The conservation season commenced in
2004, where the plasters were analyzed for the best possible conservation. Five samples
were taken from previously damaged parts of the chapel walls removed before
conservation. The samples were tested using only digital and polarizing light microscopy,
so the pigments were analyzed neither for chemical composition nor physical
attribution.23
The base of all plaster fragments taken from it had a gypsum plaster, with flakes
of limestone within the matrix. These flakes essentially floated to the surface, allowing
for its visibility at x60 magnification (fig. 11). Sample AN2 was two layers of plaster
from under the eye of Amun. The plaster was composed of gypsum and Theban
limestone, as well as fine calcite, presumably slaked lime plaster (fig. 12-13). Sample

23

see Pawlikowski, 2007; given that the pigments of the Main Chapel were extensively analyzed,
there was no explanation from Pawlikowski for why the pigments were glossed over in this study. The
samples here were taken from parts (usually peeling pieces) of in situ wall paintings, and the digital
photos show that the pigments were preserved enough to be able to analyze a small sample. It is odd
that there was not LIBS analysis at the very least, as it would not require sample isolation or
preparation.
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AN4 was a piece of fresco from the nose of Amun taken after the first restoration. The
plaster was a mix of fibrous gypsum, fine calcite, organic materials, and light-grey flakes
of quartz (fig. 14-15).
While the size and layout of the Temple of Hatshepsut was an innovative feat in
the time it was built, the iconography within was traditional in nature. The inclusion of a
Complex of Amun-Re reflects the rising importance of the synthesized deity in early
Dyn. 18, as he was attributed with the successful reunification of Egypt and subsequent
military expansion. The Chapel of Amun has a lime-gypsum mix for the plaster, while
the Main Chapel takes an even more unconventional approach to plaster production.
Magnesium was a naturally occurring element in limestone, therefore, trace elements are
generally in lime plasters or are burned away during calcination. There seems to be a
higher concentration of magnesium within the calcium carbonate (Mg•CaCO3). As the
temple of Hatshepsut may have been completed either before or at the same time as the
Tell el-Dab’a palaces, it implies a quick adaptation of Minoan plaster technology.
Tell el-Dab’a, Avaris
Avaris was a harbor town from the Middle Kingdom in the eastern Delta on the
now-silted Pelusiac branch of the Nile and became a primary port for trade with the
Levant (fig. 16). It functioned as the Hyksos capital in Lower Egypt during the 2nd
Intermediate Period. Until the excavations by Austrian Egyptologist, Manfred Bietak,
began in 1991, it was believed that the site had been abandoned from the expulsion of the
Hyksos to the reign of Seti I, but at least two strata of wall paintings were found between
the time of the Hyksos and the palaces of Tell el-Dab'a. Contact with the Aegean had
already been established by the 2nd Intermediate period, from the presence of Kamares
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pottery, among other remains. Two main structures were identified during the 1991
excavations–Palaces F and G. The two palaces were parallel to each other and connected
by a central courtyard. A third, smaller palace (J) was connected to Palace G, but will not
be covered in this study (fig. 17). Bietak believes that the palaces may have been a gift
for a dynastic marriage between a Minoan princess and Egyptian prince or king himself,
being a place where the consort can reside. Palace F is located in the area designated as
H/I (fig. 18), while Palace G occupies area H/II-IV (fig. 19). The frescoes from Palaces F
and G were originally linked with the first ruler of the Dyn. 18, Ahmose I, but dating
from the plaster remains dates it to Thutmose III.24 While a connection with the Aegean
may have been more uncertain under Ahmose and the foreign paranoia of the 2nd
Intermediate period, evidence of contact both in written and visual form exists for a
Thutmosid reign. The style of fresco and their position–like the intended fresco for the
floor, which was a well-known Minoan palatial characteristic– makes it highly likely that
they were painted by traveling Cretan artists.
Many of the fresco did not last as long as lime plaster is supposed to, as it did not
adhere well to the mudbrick backing, causing the fresco to flake off quickly. Most
fragments were attributed to Palace F and were found either already dislodged from their
original positions or water-logged fills northeast of the structure.25 In the best

24

see Cole, 2009; there is contention between a high and low dating for this site in particular, and the
different phases of Aegean chronology. Bietak opts for a later dating, making the commission of the
palaces contemporary with the LM IB period. Other scholars, like Cornell’s Sturt Manning, places its
commission and Thutmosis III’s reign after the end of LM IB.
25
Traditionally, it would be unfavorable to take samples of any kind from areas out of context, as
some of these samples could have been from Palace H (having a significantly smaller sample size)
that had been thrown into the dump of Palace F. Since the majority of chemical analysis was done
after 2005 and whole scenes have already been dislodged from the palaces, in situ samples may have
been avoided for the sake of preservation.
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circumstances, only the top layer eroded away, making it okay to take a smaller sample
and analyze; in the worst, the water hardened the fragments and allowed for a layer of
salt to encrust the surface. As this is one of few currently uncovered Minoan frescoes in
the Near East, this site has had significant work done in the way of excavation, chemical
and iconographic analysis, and conservation in comparison to the other sites discussed in
this paper. 27 fragments came from areas designated H/I and H/IV, the latter of which
may have been a subsidiary building to Palace G on a massive foundation. Fragments
from further south, H/II-III, were found partially in situ at the entrance of the enclosure
wall of another palace. All were analyzed with macroscopy, stereomicroscopy, SEM,
micro-Raman Spectroscopy (MRS), and LIBS.
Physical composition was analyzed primarily with macroscopy by shining a light
along the surface to look for any visible abnormalities in the surface.26 Fingernail–and
some finger–impressions and tools marks were found in single instances and clustered
together from measuring and other general workmanship as the plaster dried (fig. 20).
Ideally, the plaster would have been smoothed over to avoid these details, but was more
than likely missed in an effort to beat the drying time. Small details have been molded
into a shallowly raised relief to act as a guide for where to paint, making the process go
more quickly (fig. 21). Microscopy was then used to differentiate layers of plaster and
paint; because of the small sample size (1 x 2 cm), most fragments were monochromatic,
and likewise, the increased interest in Egyptian blue leaned the sample bias towards
collecting blue pieces. On the samples of Egyptian blue and at other Mediterranean sites
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Tell el-Dab’a is the only site of the nine in which abnormalities in the surfaces were a point of
interest for the researchers. Physical attributes became a point of connection with other Bronze Age
fresco sites in the Mediterranean to track the movements of Minoan fresco itinerants and the range of
time that they were traveling in.
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like Knossos, the surface was rougher than the plaster around it, deliberately from
pressing/poking or by avoiding applying the second, smoother plaster layer.
A separate set of 21 samples were taken for XRD analysis only; the analysis done
in 2007 showed a primarily calcium carbonate composition, with traces of dolomite and
quartz. There were instances of more than a single layer of plaster and paint (fig. 22) to
strengthen or preserve the color no matter the state of preservation. An array of fillers
was found within the matrix, including finely chopped straw or hair, the quartz and
dolomite identified in the plaster's XRD results, and older plaster fragments (fig. 23).27
Murex shells were found within the matrix of the plaster, which was not a commonly
used as a filler among the Minoan frescoes in the Mediterranean, and not found within
the plasters on mainland Greece (fig. 24)28. Because of the nature of the shells and
chemically compatibility with the plaster, SEM was able to differentiate between
primary–limestone flakes, uncalcined shells, etc.–and secondary calcite materials–or the
plaster itself.
As mentioned before, the paintings are characteristically Minoan and depicted
scenes of bull-leaping, hunting, and landscapes. The Bull Frieze, fragments of a tableau
from Palace F, depicted multiple bulls with various patterns against a maze-patterned
27

see Brysbaert, 2007; the process of flattening the plaster layers before paint application pushed the
larger primary calcite grains deeper into the matrix. While a description of the XRD results were
included in this publication, there is no plausible reason for why the XRD graphs accompanying these
observations have not been published here on anywhere else to date.
28
In the articles used for this section, there was little explanation about the merits of using a filler, let
alone Murex in general. Even in Brysbaert’s results of the site both in 2002 and 2007 failed to address
the chemical similarities of murex and slaked lime, as well as the complications that it undoubtedly
caused to her investigation. Deborah Ruscillo of Washington University has done research on the
whether the Murex shells could be used before calcium carbonate was deposited into its mollusk or
before its form was reduced during calcination; while this may have been a viable option, I believe
this would have weakened the matrix in the long run. Addressing this particular aspect of filler usage
supports the value of harvesting and using the Murex shells in the time of its life when it could be well
integrated into the plaster.
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background (fig. 25). Young men are leaping over the bulls and the bulls are in the
flying-gallop position. The Hunt Frieze, which was found in hundreds of fragments also
from Palace F, depicted both hunters and dogs in long stride, chasing lions, leopards, and
herbivores looking back in flying gallop position (fig. 26). Egyptians often depicted
themselves hunting for food and ritual (mainly lions and bulls), and accordingly animals
like the leopard never appeared in Egyptian paintings. Hunters were rarely depicted being
engaged in the hunt by Minoans, but was common for the Egyptians. Plants were used as
a decorative motif, like border areas or backgrounds (fig. 27). The rosette, which became
commonplace in the Mediterranean, was often depicted in half and, as Bietak posits, was
associated with palatial culture itself.
The paintings of Tell el-Dab'a were clearly executed in the Minoan buon fresco
style, while attempting to be accommodating of the Egyptian climate and techniques. For
gypsum, fillers were used to strengthen the calcium sulfate mixture more often than
anything having to do with timing. The number of Murex shells required to accommodate
the walls of an entire palace, let alone two, demonstrated the increasing power and wealth
of the Dyn. 18 kings. Murex shells were harvested for the pigment produced by its
excretions as the snail became mature; using them for wall filler required that they lived
past their harvesting capacity, essentially wasting any economic gains that may have been
made through exportations for the benefit of constructing the palaces of Tell el-Dab’a.
The choice to have purely Minoan stylistics in a public setting is unique, since
foreign elements were meant to be kept away from the public eye. There is a slow, subtle
drift towards combining Egyptian and Minoan stylistics, specifically the execution of the
body here in Egyptian proportions, yet Minoan fluidity of movement. The combination of
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features enabled the Egyptians to associate themselves with the Minoan palatial culture,
just as had been done at Tell Kabri, yet stay true to native culture. The shift represents the
koine that had started much earlier than most timelines anticipate, and perhaps
representative of the more open attitude toward public foreign art in Dyn. 18.
Tomb-chapel of the vizier User-Amun (TT61/131)
The elite class grew as new roles became available in the new Egyptian empire.
With military success came more disposable income for the elite and as the royal tomb
evolved to not include subsidiary elite burials, the West Bank of Thebes became a
concentration of stand-alone elite tombs29. 415 have been uncovered and identified in the
past centuries, the majority dating to the New Kingdom with some from the Late Period.
Theban tombs (TT) 61 and 131 serve as a dual tomb to the vizier to Hatshepsut and
Thutmose III, User-Amun. His were two of over 21 tombs dating to Thutmose III's reign
located in the cliffs of Sheikh Abd el-Qurna North (fig. 28). He served as one of two
viziers during this period, one for both Upper and Lower Egypt, being appointed in the
fifth year of Thutmose III's reign according to the Turin papyri.
User-Amun’s tomb was finished sometime in the middle of Thutmose III's reign,
then he died in year 28. He built two tombs each with the narrative that had traditionally
been condensed a singular complex (fig. 29). TT 131 was topped by a 6-10 m tall
pyramid by which the public could entire and see the narrative of his works as a vizier
(fig. 30-31). There was no shaft by which a coffin could go. TT 61, however, had both a
long, narrow shaft tomb (fig. 32) and the walls were decorated with scenes from the

29

see Cline, 2008; as Amun was becoming the principal deity of the Egyptian, Thebes not only
became a political capital in Upper Egypt, but also a religious capital to the combined Amun-Re.
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Amduat, the Litany of Re, and other funerary motifs; this is one of the only non-royal
example of its kind in the New Kingdom.30 TT61 was first excavated in the 1950s and the
findings published in the latter part of the decade by Torgny Save-Soderbergh from the
University Uppsala (Sweden). Scholars presumed it was the only one attributed to UserAmun until the late 1980’s, when Eberhard Dziobek discovered TT131 and the remnants
of its pyramidal superstructure.
Much of the chemical analysis had been done by Dziobek, yet his publications fail
to mention what techniques he used or why. The plaster of TT61 is the only one to have
any remarks about its composition and seemed to have been mostly derived from visual
observation. The original surface was uneven, and covered in a layer of coarse gypsum
plaster, with limestone flakes and unidentified mollusks in the plaster. An additional layer
of lime plaster–0.5 cm thick, 0.7-0.8 cm on the southern wall–lies over the base layer and
gridded lines. The figures were drawn into the wet, finer lime plaster layer before the
background, body, and final outlines were applied. The plaster of TT131 was made of
pure gypsum, and was therefore not analyzed.31
TT61 kept traditional stylistics and subject matter; TT131, however, overtly
showed signs of Minoan influence in some of the scenes User-Amun chose to have
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Ibid. Both the Amduat and Litany of Re were restricted to the King and highly favored nobles. The
Amduat tells of the journey of Re through the sky and into the Underworld, which often included
depicting the deceased in the presence of the god and was reserved for the King alone. The Litany of
Re invoked the god and the King would be depicted assuming the role of various aspects of nature and
different deities. Here, User-Amun depicted himself in the place of the King, including an elevation to
divine status in the afterlife. This could be very close to a blaspheme, but a lack of written sources
about the vizier’s tomb leaves motivations for these depictions unknown to modern scholars.
31
see Dziobek, 1994; while there has been some analysis on the plaster and little on the pigments, the
author chose to focus heavily on the inscriptions of both tombs. His primary aim in this publication
was to draw conclusions on User-Amun’s position, activities, and more importantly to find some
indication as to why he chose to have two tombs built for himself in the Theban Necropolis.
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depicted within the complex. Scene 131-15 on the north wall of the transverse hall shows
fragments of a hunting scene, with a variety of animals escaping the tomb-owner across
5-6 registers (fig. 33). Hunting scenes, especially with the hunter present, were common
in the funerary complex, as the deceased depicted themselves in activities they wished to
engage in in the afterlife. In Egyptian paintings, the hunted are often seen standing still or
in the act of being killed (fig. 34). Every one of the animals in 131-15 are in the common
Minoan flying-gallop pose. Prey are all frozen in this pose even while being impaled by
the tomb-owner's spears. In a similar vein, they are not fanned or stacked behind each
other to indicate depth and number like in tradition Egyptian art, but perspective moves
towards the indication of multiple planes (fore- and background). The types of animals on
the walls are not native to Egypt in the least. Deer were commonplace in Greece and are
often used in Aegean hunting scenes, while Egyptian deer were rare (fig. 35). Even rarer
still, or non-existent, is the lone hedgehog towards the center of the wall, which was
known and even worshipped as a goddess in Minoan culture (fig. 36).32
Scene 131-13 depicts the procession of what are believed to be Syro-Palestinian
and Minoan, or ‘Keftiu’, gift-bearers (fig. 37). User-Amun supervises two Egyptian
officials as they record the gifts. These Minoans were depicted neutrally, wearing a
stylized version of their breechcloth with a codpiece, back-flap, and a broad belt.33
32

see Marija and Mirijam Robbins, 2001; The Minoan hedgehog goddess wore a skirt with spikes to
imitate a hedgehog. The hedgehog has been connected with regeneration and worshipped since the
Neolithic period in the Mediterranean. A vase lid resembling a hedgehog face and spiky body was
recovered from Romania and dated to its Gumelnita culture in 4500-4300 BC. The early Greeks used
hedgehog-shaped urns for infant burials based on the belief of either regeneration in the afterlife or
reincarnation into another human to make up for a life not yet lived.
33
Rehak, 1998; the type of costumes depicted in the tombs of Senenmut, Antef, User-Amun,
Rekhmire, and Menkheperresoneb (active from Hatshepsut to Amenhotep II) has been a source of
chronological debate. The most convenient theory associates Minoans with codpieces and
Mycenaeans with kilts, making it easier to identify them in Egyptian tombs. The kilt, however, has
history for both the Minoans and the Mycenaeans, the former being from MM II. Both were popularly
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Although the left side has far more damage than the right, there seems to be no indication
of the Pharaoh. Out of the Theban tombs that have been analyzed, this is one of 8 in
which Aegean emissaries have been depicted. A separate processional scene including
Thutmose III himself has been identified elsewhere in the tomb, which further confirms
the idea of the gift-bearers interacting with User-Amun alone.
TT61 and TT 131 represent parts of the whole User-Amun, from different places
and different times. TT61 was built before his appointment as Thutmose III’s vizier,
which may have been just in case he died before taking over his father’s position. As he
had been raised solely for the position of vizier, there may have not been much in the way
of accomplishment to include, which accounts for them not being depicted on the walls.34
TT 131 was commissioned well after User-Amun settled into his position as vizier, and
primarily depicted his merits during service. The historiographical merit of the tomb
scenes of the non-elite is a source of constant debate for modern scholars. In this case,
there was debate over whether the artists commissioned for TT131 individual
manipulated the way in which the Keftiu delegates were depicted. More realistically, it
was a propagandistic endeavor on the part of the tomb-owner to either emphasize events
that may have happened during their lifetime, or completely embellish them altogether to
confirm his own elite status. Because of the way in which they were depicted, it is

depicted in the Crete in ritualistic scenes until LM IB, when it decreased significantly. Therefore, the
use of these costumes in Egyptian tombs becomes a more problematic chronological indicator.
34
see Cline and O’Connor, 2006; although TT61 was decorated with funerary scenes, using scenes
from the Amduat and the Litany of Re implied a royal portrayal of himself (as he is counted among
Amun-Re's company in the solar bark). While this could be considered among the trend that followed
before with the adaptation of the pyramid texts to coffin texts, the addition of something like a royal
epithet to his name ("he who causes the commoner to breath") brings into question his motivation for
counting himself among the King’s family. One could only assume that his relationship was great
enough with the King for him to receive permission to use these images, otherwise the implications
would be more severe.
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unclear whether the Keftiu in the procession are gift-bearers for some sort of political
alliance for User-Amun himself, as a representative of the King, or whether they were
gift-bearers at all. Even some of the exchanges within the Amarna letters provide similar
confusion between thinly veiled diplomatic proposition and general royal trade
transactions.35
Palace of Amenhotep III, Malkata
The palatial complex of Malkata was built by Amenhotep III in the 14th c. BC,
and was part of a larger palace city containing a massive Temple to Amun, a processional
way, and attached harbor (fig. 38). The structures–including the Palace of the King,
North and South Palaces, and a Central palace–surround a central patio. Only the Palace
of the King has been extensively excavated in the past century, while results from and
interest in the North Palace has just begun in the past decade. The Palace of the King was
first partially excavated in 1888 by the French Egyptologist, Georges Émile Jules
Daressy. From 1910 to 1920, the Met did their first round of extensive excavations. In the
1970s, the University of Pennsylvania excavated, then Waseda University took over in
1985. Waseda University’s tenure in Malkata produced the most thorough analysis and
reconstruction of what fragments remained. In 2008, the Met began work again in a cosponsored venture with the Ancient Egyptian Heritage and Archaeology Fund.

35

see Panagiotopoulos, 2001; an Amarna correspondence between the King and the ruler of the
Palestinian city of Gazru indicates more of a transaction than any sort of political gift-giving, by
mention of price and the value of the items included in the purchase: "Thus the king . . . He herewith
sends to you Hanya, the stable [overseer] of the archers, along with everything for the acquisition of
beautiful female cup bearers: silver, gold, linen garments: mal-al-ba-si, carnelian, all sorts of
(precious) stones, an ebony chair; all alike, fine things. Total [value]: 160 deben (of silver). Total: 40
female cupbearers, 40 (shekels of) silver being the price of a female cupbearer".
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There are no published findings of the chemical analysis of the plaster, if any
analysis has been done at all.36 All conclusions drawn have been based on macroscopic
observation alone. The Aegean motifs and plaster color comparison have led excavators
to believe that parts of each palace were made with lime plaster; bundles of grasses were
used within the plaster matrix to strengthen the mudbrick base. Private rooms and hidden
spaces within the palaces were the only places in which Aegean motifs have been found,
like bedrooms and door jambs. In the few places where they exist, Egyptian and Aegean
motifs have been more equally combined in the Palace of the King (fig. 39). In the King's
bedroom, the reassembled and reconstructed fragments of the ceiling appear to have had
a row of Nekhbet birds across the ceiling with an elaborate scroll and rosette border (fig.
40). The antechamber of the bedroom had a pattern of bullheads surrounded by rosettes
and spirals in a crossed pattern. The eastward columned hall, Room H, shared the same
Nekhbet, rosette, spiral motif of the King's bedroom (fig. 41-42). According to a written
account from Daressy, the paintings now fallen of the walls depicted a bull running
through the mountains, with blue/yellow/red bands, red rosettes on a blue background
and blue on red (fig. 43). It is strikingly close to some of the scenes from el-Dab'a,
specifically the Bull Frieze.

36

In the course of research for this study, I have found the findings from the Waseda Institute of
Egyptology to be thorough in terms of physical, chemical, and iconographic analysis on projects after
1990, mainly the Western Valley of the Kings project. As painted plaster studies became more
prevalent in the last two decades, including the use of chemical analysis, the Palace of Amenhotep III
was not analyzed by Waseda during their tenure. During the 2016 and 2017, freelance conservators
and Ph.D. volunteers have analyzed the plasters of parts of the Palace of the King. They found that the
plaster contained high amounts of calcium carbonate and Nilotic marl clay, with plant fibers as
organic fibers. These results were obtained from their ongoing excavation blog, iMalqata, and have
not been published since 2008.
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The north-eastern apartments have been identified as the Harem rooms–Rooms
N5, K5, L5, B5. Waseda cataloged and classified the ceiling fragments of each room in one
group, as they were the most numerous at over 1,200 pieces (fig. 44). Room N5, which
makes up less than 20% of the remains, had many spiral patterned fragments, some with
rosettes in between each spiral quartet (fig. 45). Room L5, a quarter of the remains, had
red and blue rosettes, thirty of which were arranged within the bands of a border, as well
as a checkered pattern reconstructed accordingly (fig. 46). Room K5, less than a quarter
of the remains, had mostly fragments of a scroll pattern with very few rosettes or spiral.
Lastly, what is considered the main bedroom, Room B5–which comprised the largest
group of fragments–had an interlocked rosette-like pattern (fig. 47) which looked almost
like a frieze. All had the standard Aegean color palette of red and blue, some with yellow.
The North Palace of Malkata was built as an addition to the palatial complex for
Amenhotep III's sed festival celebrations (30, 34, and 37 years of his reign), as there was
an adjacent temple of Amun and audience pavilion built. It was more than likely a royal
residence, with as evidenced by the presence of multiple throne rooms and residential
suites. It is unknown whether parts of the palace were torn down or reconstructed in
concurrence with the beginning or end of the festivals. The North Palace was divided in
half–the West and East annex; the latter was built at a later date, as both are almost
mirrors of the other. The East annex has a different building style and may have been
built as a result of a lack of space for the entire royal family, including the four royal
princesses.
The majority of fragments samples were found in the West annex (fig. 48), but
because of how little has been published, there are only reconstructions of some of the
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fragments and its place in the wall design. The bathing room–Room 13–was larger than
the throne room; not much remains, but what does allowed excavators to determine its
arrangement and purpose (fig. 49). The NW corner of the room was occupied by a small
mud-brick mastaba, which Evelyn-White believed may have been a lounge for bathers. In
comparison to other parts of the room covered in mud plaster mix, these walls were
assumed to be covered in lime plaster because of its white color and hardness, and was
covered with a colored dado pattern (fig. 50). In the south west corner or Room 12 and
the NW corridor of Room 17, fragments of chained decorations on the walls, as well as
spirals and rosettes from the ceiling found. Room 18, the passageway to the bedroom
suites of Rooms 19 and 2037, was likewise decorated with the dado pattern and limeplastered. The base of the walls in Rooms 19 and 20 were decorated with the dado
pattern, while fragments of the ceiling had a similar spiral/rosette pattern as Room 17.
Room 20 had lime plastered walls and dado design, presumably with the same ceiling
design. The columned hall, Room 21, had two niches on the east and west ends of the
south wall, each of which had fragments of the same spiral/rosette ceiling pattern.
In the 1915 season, Hugh Evelyn White, an English Egyptologist and author in
consultation with the Met, noted early on that there were obvious connections between
Egypt and the Aegean in the remnants of fresco he could access. Dyn. 18 saw increased
contact with the Minoans, most notably during the commission of Tell el-Dab’a. The
integration of Egyptian and Minoan stylistics and iconography is indicative of the
growing relationship between the different kingdoms and people at the top of each social
hierarchy. The Palatial complex of Amenhotep III may be the strongest indication of
37

see Koltsida, 2011; function was derived from size and rooms of similar size and function from the
nearby Amarna villas.

From Avaris to Thebes 35
technological and iconographic hybridization. The Palace of the King has more spaces of
Minoan iconography than the North Palace, which would confirm which was the Main
palace within the complex, while both restrict them to the unseen areas of the palace.
Tomb of Amenhotep III, KV22
The tomb of Amenhotep III (KV22) is situated separately from the main vein of
the Valley of the Kings in the west (fig. 51).38 Apart from the main chambers, it
additionally contained side chambers for his wife, Tiye, and daughter Sitamen. The tomb
was initially discovered during Napoleon' s expeditions of Egypt in 1799, but there was
no sort of conservation effort taken since that point. Howard Carter cleared most of the
chambers in the same tenure as his discovery of the tomb of Tutankhamun. It had already
been badly preserved by the time of Champollion's observation of the tomb, as evidenced
by numerous unfinished scenes. The walls were badly stained by microorganisms
throughout the tomb, the plaster detaching and damaged in places either by time or by
exterior force. The Institute of Egyptology at Waseda University in Japan began
excavation here from 1989 to 2000, totaling fifteen seasons of work. The long-term
conservation efforts began in 2003 in the Western Valley of the Kings, including
photographic documentation, sample testing, and environmental impact reports.
Conservation and plaster analysis was conducted in two different phases between
2002 and 2004, and used optical photomicrography, SEM, and XRF/XRD. Conservation
in both phases centered primarily on the shaft chamber (Room E), antechamber (Room I),
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The Theban mapping project has identified the tombs in the Western Valley of the Kings. This
tomb is one of only 4 located in the area, including Ay, the unfinished tomb of Akhenaten, and an
unknown tomb. It could be that this area was restricted to Amarna Kings, reflecting the practice of
removing themselves from the traditional ideologies and practices of Egyptian religion. The tomb
would correspond with the unknown ruler between Akhenaten and Horemheb.
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and the burial chamber (Room J) (fig. 52). In the first phase, plaster samples were mainly
analyzed from the adjacent storage rooms, specifically the incomplete walls of Room
J[e]. From the double coated walls–some occasionally triple-layered–two points were
taken, 36 and 37 (fig. 53) and compared with isolated samples of anhydrite, calcite, and
quartz. Point 36 (fig. 54-55) was coated twice and the outer plaster was composed mainly
of anhydrite, not the normal gypsum, achieved by not adding water in the final stages,
and keeping the plaster in a hemihydrate state. Point 37 (fig. 56-57) was made primarily
of coarse grains of calcite (CaCO3) with small amounts of calcium sulfate (CaSO4).
Pigment analysis only took place in the first phase, and was spread out between over 40
samples in Rooms E, I, and J. Out of them, the analysis of three blue and green samples
were focused on for this study, as many areas of blue were contaminated with animal
droppings. Point 18 from the west wall of Room I (fig. 58) shows a mixture of black and
blue from the optical micrographs. The XRD and XRF patterns showed that the dark blue
was made with Egyptian blue, with a visually rough surface (fig. 59-60). Point 28 from
the same area (fig. 61) reveal larger grains than the green pigments in the micrographs
than the sample of point 27 in the same room (fig. 62).
In the second phase, eight samples were taken from the main rooms of the tomb
(fig. 63-64)39; over 1/3 of the composition of samples 3, 5, and 6 contained calcium
carbonate (CaCO3). All of the samples have some mixture of gypsum and lime; for
example, sample 2 from the ceiling of Room E contained 8.48% calcium carbonate in
comparison to the 82.73% of anhydrite in the plaster (fig. 65). Sample 3 from the wall of
Room I has a much higher percentage of 40.34% of calcium carbonate (fig. 66). Room J
39

see Kondo and Yoshimura, 2004; sample 8 is a white powder collected from the wall of Room E
during cleaning in the 2003 season. It may have been just a result of age.
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has the highest combined percentage of calcium carbonate in samples 5 and 6 of the
eight. Although sample 5 has a lower percentage than sample 3 at 33.33% (fig. 67), over
half of sample 6 is composed of calcium carbonate (55.30%) (fig. 68).
The Tomb of Amenhotep similarly used a lime-gypsum plaster mixture in the
main rooms that have been analyzed, while the iconography has stayed the same. Unlike
more public places, the tomb was primarily responsible for ushering the deceased into the
afterlife. For the King, that process also included the cycle of reincarnation as Osiris in
the underworld and accompanying Re in his solar barge as he completes his journey
through the sky and into the Underworld. Entrance into the Egyptian afterlife would
naturally include Egyptian iconography and stylistics in every aspect.
Temple of Seti I and Ramesses II, Abydos
Abydos became the center for the cult of Osiris in the Dyn. 5, and local canine
god of the acropolis was assimilated with his identity. The only two temples standing are
those commissioned by Seti I and Ramesses II concurrently in early to mid Dyn. 19 (fig.
69). The temple of Seti I is one of the largest and most well-preserved temples from the
New Kingdom, and is known for its “Abydos King’s List”. Seti I died before the
completion of the temple; his successor, Ramesses II completed the work. Artists
employed by Seti I were of higher quality than those employed by Ramesses II, as the
latter used more fine detail and lower/more shallow relief. It was built in an L-shape (fig.
70) to avoid the potential presence of an underground canal that would have made the
foundation faulty. The temple of Ramesses II is the smaller of the two complexes in
terms of number of rooms and was built in the traditional rectilinear manner (fig. 71).
Although the temple is pretty well-preserved, it was damaged in later times by local
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villages to harness the limestone blocks for building materials and reduction to slaked
lime. What is left shows the same team of artists was used for the unfinished part of the
temple of Seti I and the entirety of the temple of Ramesses II.
Both temples have been monuments of interest, from the Napoleonic expeditions
into Egypt to Petrie’s tours. From the Temple of Seti I, the Abydos King List was
discovered by the English archaeologist, William John Bankes, and has been called the
Rosetta Stone of Egyptian archaeology. The Temple of Ramesses II has more scenes
based in historical truth, including the depiction of the Battle of Kadesh. As a result, the
temples have been a source for institutions like the British Museum and the Brooklyn
Museum. Both were a part of a fresco study of the Abydos area in 2014 in collaboration
between the conservation departments of Sohag University and Cairo University.
Most of the evidence for the use of lime on the wall-paintings are interior, raised
reliefs instead of the exterior, sunken relief. Samples were composed of both coarse and
fine lime plasters. While cataloging, both exterior and interior fragments were preserved;
mortar refers to plaster fragments that have been applied to an interior wall, while
rendering refers to plaster fragments applied to an exterior/outside wall. There were not
enough found of either type to make definitive reconstructions. Fig. 72 includes eleven
different sample divided between the Temple of Seti I and Ramesses II, but for the
purpose of this study, we only focus on five–S6B, S6R, RR1, RKY, and S-Barques–for
results and one, SB1, for comparison. All were examined using optical
photomicrography, SEM/EDS and XRF & XRD analysis.
From the SEM results, 80% of these samples had a near 1:1 ratio of carbon to
sulfur, implying an equal lime-gypsum mix (fig. 73). Samples S6R and S6B show more
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than two layers under SEM and magnification; the paint was applied to a thin layer of
white wash, possibly lime water, and alternating layers of lime and clay (fig. 74-75).
While sample S6R was not evaluated using SEM, the plaster of S6B showed the near 1:1
chemical ratio (fig. 76). For pigmentation, the blue pigment of sample S6B has differing
particle sizes and a visually rough surface, unlike the degraded uniform, red pigment of
S6R (fig. 77-78). Sample SB1, which was mixed with a green pigment, also had a
visually rough surface (fig. 79). This implies a deliberate roughing of the surface to
accommodate the difficulty of adhesion onto a lime plaster.
Samples RR1 and RKY showed coarse lime rendering, differentiated by the
multiple pockets of air between particles (fig. 80-81). The XRD and EDS results show a
1:1 ratio in sample RKY, while sample RR1 showed an almost 2:1 ratio of carbon to
sulfur (fig. 82-83). Sample S-Barques had a homogenous surface of fine grains (fig. 84),
because of the highly uneven ratio of carbon to sulfur here, 39:1. Interestingly, this
rendering sample, has a primarily lime plaster mix, using gypsum only as a method of
speeding drying time; here we see the more obvious differences in artists. Sample SBarques was more than likely done before Seti I’s death, and while the quality is better,
using lime plaster for an exterior wall should have caused more damage from the arid
Egyptian environment. The underground canal may have helped with the exterior
preservation, but it is unknown how.
Both the mortar and the rendering was composed of both gypsum and lime, using
sand, and sometimes clay, as a strengthening agent and to slow down the drying process
depending on the lime to gypsum ratio. The majority of lime-mixed plasters were used on
interior walls, attesting to caution of damage from direct exposure to the Egyptian
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climate. Coarse rendering layers contain higher amounts of sand than the fine. On some
fragments that have Egyptian blue or a mixture with another pigment, the rough surface
confirms the SEM and XRF results in the use of lime plaster. Despite the use of different
artists for each temple and differing qualities, the artists may have communicated with
each other in passing off of the commission after the death of Seti I as the fundamental
techniques stayed consistent.
Tomb of Amenemonet, the Divine Father of Amenhotep III (TT277)
Southeast of Sheikh Abd el Qurna, Qurnet Murai has the fewest documented
tombs of the Theban Necropolis. The area has been difficult to excavate because of
continued use as stables or homes for multi-generational families. Of the 18 documented,
the tomb of Amenemonet (TT277) is a small, chapel-shaped tomb that was built in Dyn.
19 but was never completed (fig. 85-86). Amenemonet was the "divine father", or head
priest of Ptah-Sokar for Amenhotep III's mortuary temple. It was discovered in 1917 by
Henri Gauthier and Jacques Lecomte du Nouÿ40 of the French Archaeological Institute at
the same time as the adjacent tomb of the herdsmen to Amun-Re, Amenemheb (TT278).
Excavation and conservation work on the tomb has been done sporadically since then,
although modern use of the area has decreased its priority. While the bottom part of the
walls has been severely damaged, the scenes are traditional in nature while reflecting the
changing anatomical proportions in the aftermath of the Amarna period.
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see Gobeil, 2015; Jacques Lecomte du Nouÿ was the son of the French Orientalist painter, JeanJules-Antoine Lecomte du Nouÿ, and Henri Gauthier was the librarian for the French Archaeological
Institute prior to 1914. From 1915 until 1917, the pair were chosen to do preliminary work on Deir elMedina, preparing the site for extensive excavation work. Without any archaeological training, they
uncovered many tombs in the area, which considering its proximity to Sheikh Abd el Qurna, the pair
probably found themselves beyond the borders of the village to uncover some of the tombs of el
Qurna.
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Because of the size of the tomb, scholars have been focused on iconography and
epigraphy; very little has been done in the way of chemical analysis. Petro-mineralogical
land chemical analysis took place in 2010 to determine the types of deterioration
affecting TT277 and TT278, while the pigments in TT277 were analyzed in 2013. The
work in 2013 was performed by the faculty of the Department of Archaeology at Cairo
University, led by Hussein Hassan Marey Mahmoud. The largest factors of deterioration
were the soluble salts in the structure's composition and the flood waters in the area that
penetrated the structure, making the clay within the plaster swell and speed up
degradation. Small samples were taken from detached plaster layers to avoid any more
damage to the structure. The 2010 investigation utilized EDS (energy dispersive X-Ray),
stereomicroscopy, XRPD, while the 2013 investigation used primarily Raman
spectroscopy–to analyze the natural pigments (black, yellow, red, and white)–ESEM
(environmental SEM), X-ray microanalysis, and stereomicroscopy to help identify the
different paint layers.
Optical images show three different plaster layers: the base, coarse layer (1030mm), the middle, fine layer (200-350µm) and the top, white wash (100-150µm) (fig.
87-88). Raman spectra and XRD analysis concluded the white wash is primarily
anhydrite, which is essentially the more chemically processed and aged version of
gypsum, with traces of calcite (fig. 89). The fine layer is primarily calcite and clay, while
the coarse layer is mainly calcite, quartz, and albite (NaAlSi3O8). The white wash
contained a minor amount of calcium carbonate were found. As there was no mention of
inconsistencies in the plaster or indication of primary calcite floating to the surface as it
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usually does through visual analysis or spectromicroscopy, it is safe to assume that the
calcite detected is calcined lime.
Like the sites that have been examined previously, the plaster shows a mixture of
lime and gypsum to strengthen the matrix. The traces of quartz would have been used as
a filler; the albite may have been used for the same purpose or integrated into the plaster
mix.41 The state of preservation leaves open the possibility of Minoan iconography being
used on the bottom portion of the tomb’s walls, but the traditional nature of TT277’s
narrative makes the possibility slim. Like TT61 and 131, TT277 continues the trend of
elites commissioning artists using this technology, further verifying their own purchasing
power.
Mortuary Temple of Ramesses III, Medinet Habu
By 1176 BC, most major powers had been dismantled by the invading Sea
Peoples, and the Egyptian economy was being crippled by the lack of international trade
relations. Ramesses III “Heqa-Iunu” was known for repelling their massive attack at the
dawn of the Bronze Age Collapse. The Mortuary Temple of Ramesses III in Medinet
Habu is located on the west bank of Luxor near Thebes (fig. 90), and depicts scenes from
his encounter with the Sea Peoples in 1176 BCE among other war activities. The temple
was first identified in literature by the French artist and archaeologist, Vivant Denon in
1799; it was mentioned once again by Champollion in 1829. The Department of
Antiquities from the Egyptian Ministry of Culture began the first series of excavation
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see Anthony et. al., 2001; albite is a plagioclase feldspar mineral in crystalline form that can be
structurally modified in both lower and higher temperatures. Unlike the naturally occurring
magnesium in limestone, albite would be more difficult to adapt to a plaster mix as it has neither
carbon nor sulfur in its composition.
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from 1859 to 1899. Finally, the excavation was resumed in 1924 by the Oriental Institute
of the University of Chicago and has continued since then.42
Some samples were taken from the site by scholars at Fayoum University and sent
to Poland for pigmentation analysis in 2008. The fragments were mostly from dislodged
pieces of plaster within the tomb and analyzed with optical microscopy and Particle
Proton-Induced X-Ray Analysis (PIXE) analysis.43 The researchers began by assuming
that the wall painting samples would be arranged by a coarse layer (gypsum, calcite, and
quartz) a fine grain layer (lime or gypsum), and the top, paint layer. The PIXE signals
picked up both calcium and silica within the yellow pigments; as the paint layer is
irregular, the researchers concluded that the calcite and quartz came from the plaster
matrix (fig. 91-92).
Chemical analysis of wall paintings from the site Dyn. 20 are extremely scarce;
those that have been conducted focus heavily on pigment identification, often times the
use of Egyptian blue, and changes in source material. The assumption of the plaster
composition by the investigators could have been bred from two possibilities. There may
have been enough analysis from sites of Dyn. 18 and 19 that have the lime top-layer to
attribute the same to the Mortuary Temple of Ramesses III. There was, however, no
mention of previous plaster studies in the explanation. What is more probable is that the
investigators were more concerned with pigment analysis, as we have seen with the
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see Holscher, 1941; The sandstone socles were plundered and used as a quarry before the Holy
Church of Jeme was constructed within the temple in the Coptic period. The raised reliefs depicting
the successes of Ramesses III and the gods were altered with Coptic iconography. The ruins of the
church were only removed once the excavations of Medinet Habu began in 1859.
43
see Shaaban Abd el Aal, et. al, 2008; PIXE analysis was another non-destructive and used for
multi-elemental analysis, using both a vacuum and in undisturbed air. The vacuum allows for the
identification of elements usually difficult to detect (with low atomic numbers).
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majority of sites in this study, and thus made general assumptions for the sake of reader
understanding but not enough to take away from the main aim of the paper. The majority
of scholarship from the start of the Oriental Institute’s excavations onwards has focused
on the narrative and inscriptions of the reliefs to attempt to answer the major question of
causes and effects of the Bronze Age Collapse and the origins of the Sea Peoples.
Results
From these few sites, foreign iconography has been difficult to decipher from
Egyptian monuments, not because of a lack of influence from the Aegean, but a
conscious decision to limit where Minoan and Mycenaean motifs were used. Of these
nine sites, seven were from Dyn. 18 during the Minoan palatial period (fig. 93). They use
Minoan motifs more often than the Dyn. 19 or 20 monuments, the majority of which
were either in tombs or private spaces within palatial complexes. These motifs were
treated much like the small or consumable luxury goods from the Aegean and Near East,
spoken of, but able to be hidden away from the public eye. By middle of Dyn. 19, the
motifs that were already scarce were nowhere to be seen.
In the sites that used lime plaster or a lime-gypsum mixture, builders hoped to
reap the benefit of increased durability of the material, but the plaster often did not
maintain well in many cases because of the base material–mudbrick. When the two
plasters were separated, gypsum was often used as the coarse first layer to allow for
better adhesion to the structure’s material, while the top layer to be painted was often
made from a lime-gypsum mix or a purely lime plaster for a finer finish. A white lime
wash, made from diluted lime plaster or lime milk left from calcination, often completed
the surface prep for optimal working surface. The large-scale production of lime itself
may not have been an issue, since the temperature for calcination is close to the original
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reaction temperature of Egyptian blue. Native artisans fused their own knowledge of
working with gypsum with that of lime plaster production to create the ideal mixture for a
lasting product. Like the iconography, the use of calcined lime in gypsum plaster
decreased drastically by Dyn. 19, and disappeared almost completely by Dyn. 20.
Most of these sites were located near the Nile, some of which were situated over
underground sources. The presence of water could speed up the process of degradation of
the wall paintings, and ultimately the structure as a whole. In the plaster matrices where
clay was used as a strengthener or with the mudbrick base of Nilotic/marl clay, flooding
of these waters or any other overexposure of moisture would often cause the clay
particles to swell and deteriorate, and the larger pores within the gypsum allowed the clay
to more easily break apart the plaster. Some of these sites also mixed in elements like
magnesium or albite. When added to a lime plaster, the clay can stabilize, the gypsum can
be used to bind lime to any building surface in the Egyptian climate, and the plaster itself
can reach its maximum longevity. The Egyptians not only found a way to adapt the
original lime plaster technology from the Minoans, but transformed it based on the
demands of Egypt’s environment and alterations of the heating and reaction temperatures
of the newly added element, testing how it would react with the calcium carbonate, how
well it would adhere to the wall, accept color, etc.
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INTERPRETATION
Before the Collapse, foreign goods became a symbol of power and culture simply
from fascination with the unknown. Extensive gift exchange and trade became a key
component in the interaction of major kingdoms in the Mediterranean to strengthen
economic and political ties. Generally, artisanal goods were completed and portable, in
comparison to immobile fresco, to ensure quick communication and exchange with the
other party. Depending on the recipient and the occasion, artists were sent to commission
large-scale pieces abroad for the palaces of their patrons. Cretan fresco painters were
either required to create something in the Minoan style–to overtly display the wealth and
mobilization of resources and manpower–or to mix local and Cretan motifs in one
commission–to display the metropolitan nature of the patron himself or his kingdom. The
latter often contributed to the evolving Mediterranean koine, which manifested itself
more clearly in these portable luxury items involved in diplomatic gift exchange.44
Foreign influence, much less Minoan motifs, is not clearly articulated in the overall
artistic narrative of the New Kingdom, therefore examining the evolving painting
techniques and decorative Minoan motifs mixed into regularized Egyptian narratives
reflects the climate of the Mediterranean from the rise of the Minoan palatial period to
the Bronze Age Collapse.
Emerging from the Hyksos control of the 2nd Intermediate period, the kings of
Dyn. 18 became overly concerned with asserting their military power within the
Mediterranean political domain. While this goal manifested more obviously in royal
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see Feldman, 2002; the tomb of Tutankhamun included many items embodying the koine emerging
in the Late Bronze Age. One such item, an alabaster jar stained blue, displayed wild feline predators
attacking herbivores in vegetation, which resembles a Minoan hunting scene.
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military endeavors, the rulers of Dyn. 18 also competed politically and economically
through targeted implementation of cultural adaptation. As such, the re-unification of
Egypt was juxtaposed with the rise of the Minoan palatial culture and its influence in the
Mediterranean; to re-affirm Egypt’s place as a metropolitan culture, elites and kings
depicted foreign emissaries offering luxury goods to the ruler of the Aegean, including
Crete. The Minoan palatial period coincided with the first half of the New Kingdom, and
relations with Crete reached its highest point. As such, this time reflected a rise in the use
of Minoan iconography in Egyptian art and it is only here that Minoan delegations were
depicted in non-elite royal tombs, like User-Amun.45 The developing relationship
between the two powers was flaunted the most notably in the port of Avaris. The frescoes
of Palaces F and G at Tell el-Dab’a were completed in Minoan stylistics, which were
explicit displays of power to both native and foreigners alike. Minoan fresco achieved its
meaning by its use as a method of forging or strengthening political relationships, as well
as how the elite Egyptian audience viewed them–through eyes of competition for power
and wealth. By including Aegean motifs in both private and public spaces in such a
structure, the rulers believed the attributed prestige of the Minoan palatial culture to be
enough to publicize association in an international port of trade.
Around the start of the reign of Amenhotep III, the Minoans fell from power and
the Mycenaeans rose to prominence. From Amenhotep III to the middle of Dyn. 19, or
during the Mycenaean Empire, Minoan iconography has migrated from public to
unnoticeable or inaccessible spaces. The palace of Amenhotep III keeps these motifs in
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see Panagiotopoulos, 2001; depicting Minoan emissaries seemed reflect a fascination with them as
a foreign superpower, just as it was a show of political and economic power to be associated with
them. The term "Keftiu" was not a regularly used term in the Egyptian vocabulary and is only seen
during the reign of Thutmose III and Amenhotep II
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the Harem rooms or doorjambs, taking back any overt show of foreign influence that elDab’a flaunted. The disruption of political and economic relations with a major culture
power in the Mediterranean caused a widespread necessity for internal reevaluation and
restoration, resulting in a decreased use of Minoan iconography. The places which
invested in the palatial culture previously felt a sense of economic and cultural loss as the
value of Minoan iconography decreased. For the Egyptians, the narrative became
militaristic, whether completely true or not, in an effort to reestablish the Egyptian
identity in the aftermath of both the loss of the Minoan relationship and the cultural
upheaval of the Amarna period.46 While the Egyptians had already begun transferring
forging a relationship with the Mycenaeans, the Mycenaeans did not inherit the entirety
of Minoan palatial culture, most notably the impact of the Minoan palatial culture. The
deterioration of the Minoan and the severe filtering of their technology have resulted in a
lapse in using Minoan technology.47 By Dyn. 20, the beginning of the Bronze Age
Collapse turned their attention to homeland defense and economic degradation; artistic
commission, let alone any evidence of Minoan or Mycenaean influence, is rare.
Throughout the New Kingdom, Minoan iconography and technological uses was
concentrated in Thebes. Since the Middle Kingdom, the had become central to the cycle
of expelling the nine bows reunifying Egypt. Since Thebes acted as the administrative
46

In the Temple of Ramesses II, the reliefs depict the Battle of Kadesh–specifically scenes of victory
and of the King smiting hordes of Hittite soldiers–when the battle actually ended in a draw and the
Treaty of Kadesh in 1259. The attention being given to external campaigns left for a growing domestic
insecurity from aftermath of the Amarna period, and in some regards, never fully devoting enough
attention to repair after the 2nd Intermediate Period.
47
see Blackwell, 2017; the Mycenaeans seem to be selective in the types of technology and
iconography that they used from the Minoans. For example, in terms of tools, a number of double axes
based on the Minoan design have been found at four major Mycenaeans sites, but other double-ended
tools, like the adze-axe combination, were never adapted. Architecturally, the ceiling of the tholos
tomb in Orchomenos (Boeotia) have a similar scroll and double-rowed rosette pattern in relief on the
ceiling of the palaces in Malkata.
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center of Upper Egypt, ensuring both trade traffic and hosting foreign ambassador. From
the Tomb-chapels of User-Amun, foreign motifs were continually featured in both public
and private spaces, but either in small details or decorative motifs. Again, the relationship
with the Minoans was alluded to when necessary; the Theban sites, however, do not
appear to have been Minoan-commissioned, alluding to the necessity to stress their
Egyptian culture to both natives and foreigners instead of their cosmopolitan endeavors.
The temples at Abydos have no Minoan iconography, as it was a religious center, yet
used the lime-gypsum and filler techniques. Avaris’ function as a port for Minoan trade
will be discussed shortly.
Tomb decoration until Thutmose IV was simple–mostly figures drawn with a
black outline; as there was no need for many specialized artists, the brief and sudden
appearance of foreign motifs in public architecture 50 years or so before Akhenaten
correlates to the Minoan palatial period. Since the Minoan palatial culture had been an
established feature of Bronze Age competition, there is the possibility of the production
technology having been indirectly obtained in Mesopotamia and the kingdoms near the
Red Sea–Canaan, Israel, etc. At Tel Kabri, one of the stratum predates LB I and the
transition to the New Kingdom as well, suggesting the possibility for earlier trade
exposure. Egyptian traveling merchants may have picked up the knowledge, or even
brought back a craftsman on their journey who adapted it from the Minoans. Egyptian
craftsmen, however, could authentically duplicate only more simplistic Minoan motifs
from examples studied abroad, like the rosette and scroll patterns.
During and after the collapse of the Minoan civilization at the end of the LM
II/LH II, migrations increased across the Mediterranean, including Egypt. It is likely, that
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those Minoan fresco itinerants that were not subsumed into the Mycenaean civilization
sought refuge and continued their trade in Egypt. Bouloutis' theory consists of itinerants
training in Crete, then establishing themselves at new workshops abroad.48 Finally, the
natural course of action would be the creation of more workshops abroad, including in
places like Syria and Egypt. Many full-time workshops could not be financially
maintained on Crete, and painters traveled for financial benefit. 49 The completion of the
Temple of Hatshepsut in relation to Tell el-Dab’a calls the relative dating of contact into
question. If the two sites were completed around the same time, then the same Egyptian
artists that may have worked alongside those at el-Dab’a, may have been experimenting
with buon fresco at the same time. Craftsmen were often interchangeable between sites,
so that group may have had the opportunity to apply this to the Temple. If the Temple
was completed before, then Minoan itinerant craftsmen had to have been migrating to
Egypt in late Dyn. 17 or early Dyn. 18, or Egyptian craftsmen were working abroad and
bringing the technology back in the same time.
Ports of trade have traditionally been spaces for the exchange of cultural ideas and
technologies, and Egypt was no different. While there were multiple ports available in
Lower Egypt, only one has evidence of a consistent Minoan presence, which would
imply either migration or colonization. The British Museum (BM) Papyrus 10056 details

48

see Brysbaert, 2008; Brysbaert posits that there were three categories of artisans operating in the
Mediterranean: the traveling artisan who cater to royal or elite patrons specifically, those who have
been privately employed for a longer period of time, and those who operate within a guild. This
affected the conditions behind when and why one would travel outside of their sphere of influence.
49
see Bouloutis, 2000; although Bouloutis does well to explore the diffusion patterns of fresco
throughout the Aegean and the agents which allowed for it, the idea that these craftsmen trained
locally specifically to go abroad clashes only makes sense in the scenario of these craftsmen being
able to predict the collapse of the Minoan palatial culture. If anything, the thought of taking their craft
abroad was a result of necessity more than a premeditated scheme.
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the transactions of trading and ship-building activities in a port called Peru-nefer,
including the presence of Keftiu ships between the reigns of Thutmose III and
Amenhotep II. Its exact location is unknown, but the most compelling argument to date
calls for Avaris being the port of reference. The stratigraphic layer dated before the
palaces of Tell el-Dab'a suggest the presence of camps and cemeteries for soldiers, many
of them Nubian soldiers or mercenaries. A group of Minoan arrow tips, projectiles, and
evidence for military workshops have been found in the area and dated to around the time
of the palaces' completion and habitation (fig. 94). Avaris' periods of occupation and
abandonment corresponds to the same periods referred to in BM 10056 for Peru-nefer. 50
51

Lastly, there have been remnants of Kamares ware and hybrid Near Eastern-Egyptian

pottery found throughout its occupation. Peru-nefer would have functioned similarly to
Naucratis in the Dark Age and is the only place with evidence for a Minoan community:
it was not only a flourishing place of trade, but a colonized area for the Minoans and
Syro-Palestinians. Fresco itinerants from both Crete and Israel would migrate here, and
would either stay here–adapting the buon fresco techniques to the Egyptian climate–or
find employment elsewhere, including residency at Deir el-Medina further south.
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see Jeffreys, 2007; the location of Peru-nefer has been a debate for modern scholars between the
ancient Egyptian capital of Memphis and Avaris. While evidence for both sites are circumstantial,
Avaris is the more logical choice than Memphis given its location: Avaris is on a branch of the Nile in
Lower Egypt near the sea and the Semitic/Near Eastern regions (Israel, Canaan, etc.), while Memphis
is further south near the Faiyum. Royal palatial complexes have been built at both places, but Tell elDab’a is a Minoan palace in a place that could be potentially a Minoan port. The scarce written
records (stelae) have been found in the Memphis area and some refer to Peru-nefer as being in the
Memphis area
51
see Bietak, 2010; the sites flourished during the reigns of Thutmose III and Amenhotep II, then
from post-Amarna Dyn. 18 through the Ramesside Period. There is a lack of record from the reigns of
Thutmose IV and Amenhotep III. Bietak proposes that the Egyptians were able to adapt Minoan shipbuilding techniques from exposure at Peru-nefer before having access to the techniques from the
northern Levant.
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Deir el-Medina: transmission through artisan communities
Deir el-Medina was an institutional community of workmen established by and
for the state during the reign of Thutmose Il; it was destroyed in the onset of the Amarna
period, leaving archaeological evidence scarce. 52 It began its rise to prominence in the
late 14th-early 13th c. BC, as the city received royal patronage from the post-Amarna king
Horemheb. The previously damaged village was repaired and expanded upon using stone
instead of the previously used mudbrick. Like the correlation between the number of sites
in Dyn. 18 and 19, Deir el-Medina’s commissioning activities increased in Dyn. 19,
confirming the move away from outsourcing commissions and promoting the native
economy. It reached its peak royal activity and population cap during the reign of
Ramesses III, hence the majority of administrative evidence has been available from Dyn.
19 in the form of ostraca53 54. As the situation in the Mediterranean declined at the start of
Dyn. 20, Egypt and the workers of Deir el-Medina suffered as well. Ultimately, the
village was abandoned at the end of the Dyn. 20, as the capital moved to Tanis in Lower
Egypt at the start of Dyn. 21.
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see Bierbrier, 1989; Mudbricks from the earlier city were found around the city with royal stamps
from Thutmose I. It was possibly destroyed by fire in the Amarna period.
53
see Harring, 2003; New Kingdom written records, whether on papyri or ostraca, were less formal
than their earlier counterparts, as extensive detail was often lost. Rather than lost, the relevant details
were taken down, while others were only recited aloud. While we may not know what they may have
been, Egyptian scribes reading the records at a later time would have been able to fill in what we lack.
54
see Janssen, 2005; the majority of administrative ostraca taken from the site include recordings of
lamp quantity, workmen attendance, daily deliveries to the site, significant events at the necropolis,
and the community supplies. The reliability of these documents has come into question as mistakes in
grammar, and more significantly, dating on the part of the scribe have arisen. For example, in the
Journal of the Necropolis, there are days missing the daily deliveries to the site and missing recordings
of the grain ration delivery. As a result, we do not know whether this was a blunder by the scribe or if
the deliveries did not come.
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The village was slightly removed from Medinet Habu and farther away from the
rest of the Nile (fig. 95), since it received the some of the highest favors from the
kingship. Typically, workers sent to various work projects were sent by themselves and
were often separated from their families; the workmen at Deir el-Medina were able to
live and die in the village with their family. Many of the population received some degree
of education, and as less than 1% of the Egyptian population was literate, these workers
could have been considered upper middle class to the greater population.55 While they
could be considered elite, the village was a microcosm of Egypt, with its own hierarchy
reflected in the quality of their small tomb complexes.56 It was here that the Medina
craftsmen were afforded a degree of artistic experimentation. The same architectural
construction of the royal tombs, like the sacred delineation of pylons and the pyramid
itself, was duplicated on a smaller scale for themselves (fig. 96). The plaster for tomb
wall paintings was mixed with both lime and magnesium to adapt to the arid climate and
cycles of the Nile flooding. They had the ability and material to experiment with native
sedimentary material to test its durability within the plaster, expanding the possibility of
far more evidence of chemical testing not yet completed.
Unlike the rest of Egypt, el-Medina’s isolation allowed for artistic
experimentation to continue into Dyn. 20 before the issues of grain ration deliveries. As
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see Mairs and Stevenson, 2007; while papyri copies of the more well-known Middle and New
Kingdom teaching parables do not survive from the site, fragments of stories like The Story of Sinuhe
and the Story of Khonsuemheb and the Ghost appear on ostraca.
56
see Lesko, 1994; Each project was overseen by the local administrator, the “scribe of the Tomb”,
who monitored the activities of the “crew”, divided into the “Left Side” and “Right Side”. Each side
was led by a foreman with their assistant (deputy), who along with the “scribe of the Tomb”, were
designated as the project’s captains and became leaders within the village. Beneath the foreman were
the craftsmen who worked directly in the tomb–the draughtsman, sculptors, plasterers. etc. At the
lowest level were the assistance personnel, which included woodcutters, water carriers, fishermen,
gardeners, gypsum-makers, potters, confectioners, and copper-smiths.
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a case in point, the Dyn. 20 tomb of the “Chief of Works”, Inerkhau (TT359), shared its
public chapel space with his relatives, but still shows Minoan iconography and other
liberties taken with motifs and use of color. The ceiling of the first chapel is divided into
four quadrants, each with their own rosette or spiral pattern variation (fig. 97). The burial
chamber remains traditional in iconography, while the figures of part of the narrative
ventures became a product of figural experimentation of animals during education
spanning the previous two dynasties: the depiction of spell 17 of the Amduat here has a
more anthropomorphic cat decapitating a winding snake (fig. 98). The color palette of
this scene is the Minoan reds, yellows, and blues against the brown papyrus wash, despite
the diverse palette of the New Kingdom.57 Like User-Amun, Inerkhau had two tombs
built for himself: TT299 is equivalent to TT131, displaying his accomplishments as
Chief, while TT359 was reserved as a familial tomb and was built before his elevation.
Although the village was favored by the king, it was not immune to the institution of
wealth class pivotal to Egyptian society. The higher the position within the village, the
more expensive one’s tomb and more grain rations one received. Like greater Egypt, the
importance of elite performance had not diminished.
Contact to the outside world only happened in two ways: trading and
“recruitment”. Ostraca from the site in recent years have produced receipts of workers
57

see Gobeil, 2015; Bernard Bruyere, a French archaeologist from the French Archaeological
Institute in Cairo (IFAO), commenced the first excavations at Deir el-Medina in 1922 and
consecutively led seasons every year until being barred from excavation in 1952 (due to political
unrest). Since then, the site has been consistently studied through the present. The IFAO has continued
work in the village since 1970, and their mission has always been to either finish the archaeological
work Bruyere had started, attempt to find the boundaries of the village, make connections between
written and material record, and to trace the phases of development for the site. While conservation
work began in the mid-2000s, non-essential structures have only just begun to be worked on. Plaster
samples may have been analyzed in the last 5 years, but have yet to be published. Like the study of
Egyptian blue in the larger narrative of Egyptian plaster studies, either the visual of experimentation
within the tomb or the function and phases of the site by using plaster as evidence has taken priority.
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producing and selling items outside of their "contracted" responsibilities outside of their
villages, allowing them to accumulate more disposable income and establish contacts
within the greater Theban community. The craftsmen involved in production inside the
tomb may have come into contact with either Minoan itinerants coming from Peru-nefer,
or from Egyptian artists exchanging this information at the very same port. As records
appear after the Amarna period, it is unclear as to whether Minoan motifs were used
within tombs. The examples available reflect the same decorative trend as the latter part
of Dyn. 18. The exchange of decorative Minoan iconography was then more than likely a
product of filtering after the Minoan collapse and the limited ability to copy their
dynamic figural representations from memory. The production of extra goods to be
traded elsewhere implies the time to do so and the desire for experimentation. This is
later apparent in the ways in which their tomb “complexes” had been built.
In the midst of a project, when the gang of workmen had to be expanded for
various tasks, men were transferred from outside of the village. Both Egyptian and
foreign outsiders were brought to the Valley of the Kings in the final days leading up to
the completion of the tomb and the royal funeral.58 It is also likely that Minoan itinerants
would have been transferred to the village amongst personnel changes, especially given
that their clientele would have already been exclusively elite. Ostraca and grave goods
from private tombs have confirmed the presence of Syro-Palestinian and Libyan workers
as early as the construction of the temple of Thutmose III, before the village's
prominence. From the remains, foreigners became a significant amount of the workforce
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see Lesko, 1994; a papyrus from the New Kingdom, written in Year 1, Month 2 of the summer
season, Day 7 in the reign of an unknown king, (possibly shortly after the death of Ramesses IV)
details the visit of a vizier and other high-ranking officials to oversee the installation of shrines in the
royal tomb–including four foreign chief stone masons of alabaster.
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coming from Deir el-Medina around the time that the first royal construction projects for
the village commenced in early to mid Dyn. 18.59 As the village had been an active royal
establishment before the commission of Tell el-Dab’a, workers would have come into
contact with the Minoan craftsmen working on the palace, or to those Egyptian craftsmen
who worked alongside them soon afterwards as they were transferred into the village.
Although a new workforce was brought to the village after its restoration in the Amarna
period, contact between the older workers before the first settlement’s destruction and the
new workers is likely.
For the workers, especially the plasterers and gypsum-makers, knowledge and
thus specialization for the technology and iconography was transmitted both orally and
through practice. There were no written treatises, but widely established practices passed
from master to student orally. Deir el-Medina had a more flexible teaching system as its
inhabitants were all students of practice: knowledge was passed within the master-student
relationships and from other relevant craftsmen (i.e. plasterer to plasterer, draughtsman to
draughtsman, etc.) orally. Gypsum-makers would experiment with material combinations
to determine which would be best for the type of fresco had been commissioned or what
was requested of them. While it was a continual pursuit, prior results were beneficial to
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see Menendez, 2015; documentation includes ostraca found in 1912 near the temple of Hathor by E.
Baraize, the Valley of the Queens and Kings, and parts of the Turin papyrus. 29 foreign names
belonging to 35 people have been identified across Dyn. 18 and 19; one was Libyan, most were SyroPalestinian, while some were unknown. For example, the Kenro/Kar name belonged to a SyroPalestinian family who maintained their Semitic names for three generations from Dyn. 18. More
often than not, our evidence supplies the names of descendants of immigrants carrying on the familial
name. Since foreigners often adopted Egyptian names or names their children in the native tradition, it
is hard to quantify just how many residents made up the foreign population. We cannot dismiss the
possibility of an Egyptian giving his child a foreign name because due to influence of foreign contact
outside of the village or fascination. Some families, like that of the foreman Kaha of Ramesses II's
reign, observed the traditions of the cult of Semitic divinities (Kadesh, Respu, Astarte, etc.), but
depicted them in an Egyptian manner on stelae and other such offerings. Most lived and were buried
as if they were Egyptians.
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quicker material adaptation solutions in future projects. The plasterers would have also
utilized ostraca to supplement their activities; ostraca were often used by craftsmen for
learning, and for tomb-workers, to practice drawing the motifs that were to appear on the
wall of the tomb.60 Workers used them to solidify repetitive motifs, like the King smiting,
as well as for experimentation, like drawing anthropoid animals. As limestone flakes and
broken pot sherds were plentiful, it was a disposable medium convenient for them to use.
All of the drawings are incomplete on irregularly shaped pieces, as they were meant to be
informal sketches of a final product. The examples that have been recovered imply that
practical learning was occurring at every skill level within the community, instead of
restriction to the lower skills (fig. 99-100). The unconventional method of mentorship
and methods of education allowed for seamless integration of techniques brought from
transferred Minoan itinerants.
Conclusion
As foreign objects continued to be a source of elite competition and the Minoan
palatial culture became a source of competitive emulation, its iconography was a symbol
of the cosmopolitan in power and culture. Part of the Bronze Age politics involved giftgiving of exotic wares, and Minoan fresco became a large-scale tool for forging political
alliances amongst ruler. In this time, native Egyptian material culture, especially wall
paintings, evolved in magnitude and content as their political position in the
Mediterranean shifted. When the Egyptian state was rebuilding itself as a unified state in
the wake of the division of the 2nd Intermediate period and foreign invasion, Minoan
iconography was used more publicly as they attempted to reasserted themselves as a
60

see Lazaridis, 2010; while evidence is scarce elsewhere in Egypt, Deir el-Medina has the most
extensive evidence for the apprenticeship methods of special crafts in the New Kingdom.
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strengthened state through their external relationships. During late Dyn. 18 and the first
half of Dyn. 19, Minoan iconography became restricted to hidden spaces in large
structures and tombs as the culture declined, while their plaster-making technology was
adjusted to the Egyptian climate and technique. By Dyn. 20, as the Egyptian economy
was dealt a blow by the Bronze Age Collapse, artistic commission overall decreased
significantly. Minoan fresco technology was transferred to Egypt three ways: through
trade in the Near East, through immigration of Minoan itinerants, or through trade at the
port of Peru-nefer (Avaris). Independent workshops throughout Egypt may have allowed
for the technology to thrive throughout the New Kingdom, but it is highly likely that
immigration or worker transference to Deir el-Medina would have ensured its exposure
and survival via oral tradition and practice.
Going forward, while access to Egypt may be limited as of now, the possibility of
Egyptian institutions being able to acquire materials from a chosen site to send to
researchers domestically or abroad will help expand this conversation without having to
disturb each site with extensive excavation work. If it is possible for the Egyptian
museum in Cairo–or any other museum holding Egyptian plasters in their collection–to
loan out its collection, with the same or stricter conditions than those involved in a
traveling exhibition, we can further answer the questions of one-way versus mutual
cultural influence and the different methods of agency involved.
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APPENDIX

Figure 1: trade routes in the Mediterranean, Late Bronze Age (1600-1400 BC)
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Figure 2: Late Bronze Age chronology (Minoan Palatial Period, Mycenaean Empire,
and New Kingdom Egypt)
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Figure 3: map of fresco sites in the Late Bronze Age Mediterranean (Tell Kabri, Tell el-Dab’a,
Qatna, Alalakh and Hattusa)
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Figure 4: main locations of site analysis, New Kingdom Egypt

From Avaris to Thebes 63

Figure 5: the Temple of Hatshepsut, Deir el-Bahari (Thebes)

Figure 6: plan of the Main Chapel and Chapel of Amun-Re, Temple of Hatshepsut.
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Figure 7: location of sample 1, Main Chapel

Figure 8: sample 1-II (SEM), Main Chapel

Figure 9: sample 4-II (SEM), Main Chapel

Figure 10: sample 9-II (SEM), Main Chapel

Figure 11: sample AN1 (polarizing light
microscopy, x60), Chapel of Amun-Re

Figure 12: location of sample AN2, Chapel of
Amun-Re

From Avaris to Thebes 65

Figure 13: sample AN2 (polarizing light
microscopy, x60), Chapel of Amun-Re

Figure 15: sample AN4 (polarizing light
microscopy, x60), Chapel of Amun-Re

Figure 14: location of sample AN4, Chapel of
Amun-Re

Below, figure 16: Avaris, Pelusiac
Branch of the Nile, Lower Egypt
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Figure 17: palace complex, Tell el-Dab'a, Avaris
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Figure 18: plan of Palace F (H/I, about 70.5x47m3), Tell-el-Dab'a

Figure 19: plan of Palace G (H/II-IV), Tell el-Dab'a
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Figure 20: fingernail impressions around the head
and body of the 'priest', Tell el-Dab'a

Figure 22: cross section showing pigment and plaster
layering, Tell el-Dab'a

Figure 21: raised plaster of leaves,
painted over in light blue, Tell el-Dab'a

Figure 23: organic (straw or hair)
inclusions within the plaster matrix, Tell
el-Dab'a

Figure 24: crushed murex shells within the
plaster matrix, Tell el-Dab'a
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Figure 25: Taureador ("Bull-Leaping") Scene, Palace F, Tell el-Dab'a

Figure 26: leopards pouncing on prey, fraction of the Hunt Frieze, Palace F, Tell el-Dab'a

From Avaris to Thebes 70

Figure 27: example of ivy border, Thera, National Archaeological Museum of Athens

Fig. 28: TT 61 and 131, Valley of the Nobles, Sheikh Abd el Qurna
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Figure 29: TT 61 and 131, plan comparison

Figure 30: Pyramid remains, TT131, Sheikh Abd el Qurna
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Figure 31: detailed plan of TT131

From Avaris to Thebes 73

Figure 32: detailed plan of TT61
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Figure 34: hunting scene 131-15, TT131
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Figure 34: example of Egyptian hunting scene, Tomb of Khnumhotep III (Tomb BH3)

Left, figure 35: example of Minoan
deer, Thera frescoes, National
Archaeological Museum of Athens
Bottom, figure 36: close-up of
hedgehog, scene 131-15
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Figure 37: scene 131-13, 'Keftiu' and Syro-Palestinian gift-bearers
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Figure 38: Palace city of Amenhotep III, Malkata (Thebes)

Figure 39: Palace of the King, Palace complex of Amenhotep III
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Left, figure 40: Nekhbet-rosette ceiling, the
King's Bedroom, the Palace of the King
Top, figure 41: rosette- bulls head pattern,
ceiling of the antechamber, the King’s
bedroom, the Palace of the King
Bottom, figure 42: spiral-rosette-Nekhbet
pattern, Room H, Palace of the King
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Figure 43: reconstruction of bull-running scene with blue, yellow, and red bands, and red rosettes,
from Daressy’s written account, Room H.

Figure 44: classification of fragments, Harem Rooms, the Palace of the King
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Figure 45: scroll-rosette pattern, ceiling of Room N5, Harem Rooms

Figure 46: rosette pattern, ceiling of Room L5, Harem Rooms, the Palace of the King

Figure 47: interlocked rosette pattern, ceiling of Room B5, Harem Rooms
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Figure 48: East Complex, North Palace, Palace complex of Amenhotep III

Figure 49: Room 13 (Bath), North Palace

Figure 50: Dado pattern, NW corner of Room 13, North Palace
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Figure 51: KV22, Western Valley of the Kings, Thebes
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Figure 52: plan of KV22, Western Valley of the Kings
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Figure 53: points 36 and 37, Room J(e), KV22

Figure 54: point 36 (XRD+XRF), room J(e), KV22

Figure 55: point 36 (XRF), room J(e), KV22
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Figure 56: point 37 (XRD+XRF), room J(e), KV22

Figure 57: point 37 (XRF), room J(e), KV22
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Figure 58: point 18, west wall, room I, KV22

Figure 59: point 18 (XRD+XRF), room I, KV22
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Figure 60: point 18 (XRF), room I, KV22

Figure 61: point 28, west wall, room I, KV22

From Avaris to Thebes 88

Figure 62: point 28 (XRF), room I, KV22

Figure 63: samples 1-7, rooms E, I, & J, KV22
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Figure 64: sample 2-3 & 5-6, XRD analysis comparison, KV22

Figure 65: sample 2 (XRD), room E, KV22
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Figure 66: sample 3 (XRD), room I, KV22

Figure 67: sample 5 (XRD), room J, KV22
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Figure 68: sample 6, room J, KV22

Figure 69: temple of Seti I and Ramesses II, Abydos
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Figure 70: plan of the Temple of Seti I,
Abydos

Figure 71: plan of the Temple of Ramesses II,
Abydos

Figure 72: table of collected samples, Temples of Seti I and Ramesses II

Figure 73: table of EDS microanalysis percentages, Temples of Seti I and Ramesses II
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Figure 74: layers of sample S6R (SEM), Temple of
Seti I

Figure 75: layers of sample S6B (optical
photomicrography), Temple of Seti I

Figure 76: sample S6B (XRD), Temple of Seti I

Figure 77: rough, blue pigment of sample S6B,
Temple of Seti I

Figure 78: degraded red pigment of sample
S6R, Temple of Seti I
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Figure 79: faded blue-green pigment of sample
S61, Temple of Seti I

Figure 80: sample RR1 (SEM x500), Temple of
Ramesses II

Figure 81: sample RKY (SEM x500), Temple of
Ramesses II

Figure 82: sample RR1 (XRD), Temple of
Ramesses II

Figure 83: sample RKY (XRD), Temple of
Ramesses II

Figure 84: sample S-Barques (SEMx500),
Temple of Seti I
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’

Figure 85/86: Tomb of Amenemonet (TT277) map and plan, Qurnet Murai (Thebes)
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Left, figure 87: coarse plaster layer, TT277
Right, figure 88: fine lime layer &white wash, TT277

Figure 89: Raman spectral analysis of plaster layers, TT277
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Figure 90: Mortuary Temple of Ramesses III, Medinet Habu, Thebes (Nile, west bank)

Figure 91: yellow pigment (optical microscopy,
x200 & x625), Mortuary Temple of Ramesses III

Figure 92: PIXE spectra, Mortuary Temple of
Ramesses III
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Figure 93: chronology of sites alongside the span of the Minoan palatial culture, Mycenaean
Empire, and Egyptian New Kingdom

Figure 94: Minoan arrowhead tips, Palace G, Tell el-Dab'a.
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Figure 95: Deir el-Medina, north of Medinet Habu, Thebes

Figure 96: example of worker's tomb complex, Deir el-Medina
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Figure 97: ceiling of the first tomb chapel, Tomb of Inerkhau (TT359), Deir el-Medina

Figure 98: Spell 19 of the Amduat, burial chamber, Tomb of Inerkhau (TT359), Deir el-Medina
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Figure 99: a standing king wearing the blue
crown, Dynasty 19 or 20, New Kingdom. Los
Angeles County Museum of Art (LACMA)

Figure 100: multicolor king wearing a solar crown
looking right, Dynasty 19 or 20, New Kingdom.
Los Angeles County Museum of Art (LACMA)
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