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16th Century Mexican Feather headdress:




16th Century Mexican Feather headdress:

The 16th century feather headdress in/the/ Museum of Ethnology Vienna is
the most renowned of the few remaining pre-Columbian “Arte Plumaria”
artefacts, which were made by feather artisans (Amantecas) using
traditional techniques in the territory of present day Mexico. The recorded
history of the headdffess begins in 1596, when' it is first mentioned in the
estate inventory of the. art“collectlon of Archduke Ferdinand Il of Tyrol at
Ambras Castle . Due to' 1ts age the variety of materials used, its history
and formér restoration treatments, the artefact today.is one of the most
sensitive and demanding objects of the museum; Concermng the study of
the piece itself the emphasis lies*aff fhe:ide

techniques, the various materlals the old restoratlon measures and its
conservation. -

Handheld x-ray. fluorescence

study of art works in museg 2:R0

instrument to inspect thquﬂects in the S|te facﬂlfaftes the study of artefacts
that cannot be moved e'lther duéito their extreme ﬁrgglllty or due to their
large size and/or welgfrt In additlon non-desmctlve»a?xaly&s constitutes a
preferred alternativefe mvaswe sampling teg;rﬁ‘nques WhICh are usually not
allowed in the study of unlqueor extremely vaTuabIe objects.




Aim of the study:

* Revealing the presence of inorganic toxic
elements that could be associated to the
use of pesticides in past conservation
iInterventions,

ldentifying pigments on the structural
elements of the object

Distinguishing the authentic gold and the
gilded brass ornaments, which were added
in the 19th century.




Experimental:

Handheld XRF (Niton XL3t, GOLDD): | ./ =
+  miniaturized air-cooled X-ray tube =R
(thin Ag anode in transmission )3 @
geometry)
Max. operational values: 50 kV,
200 A, 2.5 W
« SDD detector (30 mm?, 178 eV)
Measurement conditions:
 Main: 50 kV, filtered
« Light: 8 kV, unfiltered




Inspected areas in the feather ornaments

Measurements were taken at different spots, including original feathers
and areas where restoration actions were made in the past




Inspected areas in the feather ornaments
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Light energy condition (8 kV, No filter)

Agla

Original green feather
Later added green feather
Later added blue feather

Energy (keV)

Keratin contains numerous
primary di-sulfide cross
linkages

Cl, K and Ca are also
abundant in the feathers




Main findings in the feather ornaments

There were not found evidences on use of inorganic
pigments,

The elements of the object that were restored in XIX [1]
seem to be treated with pesticides, most probably
arsenic soaps, bromadiolone and lead arsenate [2]

Hochstetter, F. von, Uber mexikanische Reliquien aus der Zeit Montezuma’s
in der k.k. Ambraser Sammlung, in Denkschriften der philosophisch-
historischen Klasse der kaiserlichen Akademie der Wissenschaften 35 Wien
(1884).

Old poisons, new problems: A museum resource for managing contaminated

cultural materials. Nancy Odegaard, Alice Sadongei and Assoc. Altamira
Press, 2005, UK




Inspected areas in the feather ornaments
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Main energy condition (50 kV, Filters)

= Original green feather

Later added green feather
Later added blue feather

Ag-K scattered peaks
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As, Br and Pb are
indicative of the use of
pesticides for disinfestation
of the feathers in previous
treatments: arsenic soaps,
bromadiolone, lead
arsenate

Methyl bromide and
ethylene dibromide could
also be used




Evidence of use of pesticides

Description of the measured spot Area  As-Kb  Br-Ka  Pb-Lb Possible pesticide
Brown feathers &) - + | Bromadiolone, lead compound
Green feathers (later added bird skin with feathers)  CCl + + - Arsenic soaps, bromadiolone
Green feathers(later added bird skin with feathers)  CCl + + - Arsenic soaps, bromadiolone
Blue feathers (later added bird skin with feathers) CP1 + + + Lead arsenate, bromadiolone
Red feathers ¢4 - + + Bromadiolone
Blue feathers (later added bird skin with feathers) CP1 + + + Lead arsenate, bromadiolone
Green feathers (later added bird skin with feathers)  CCl i - - Arsenic soaps
Blue feathers (later added bird skin with feathers) CP2 - + + Bromadiolone, lead compound
Red mark on back side CP2 + + + Arsenic soaps, lead arsenate, bromadiolone
Blue color of wrapping of wooden sticks CP2 - - t Lead compound
Green long feathers in area CP6 (left side) CP6 - - -
Green long feathers in area CP6 (left side) CP6 - - -
Green long feathers in area CP6 (right side) CP6 - - -




Inspected metal ornaments

L AL LT Following x-ray

| radiography images,
several metal ornaments
were chosen for
measurements, to include
both high and less
absorbing pieces




Gold ornaments

#199: Gold ornament
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Gilded brass ornaments
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#193: Gilded brass ornament
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Thickness of the Gild

® Reference Au foils
Theoretical estimation (FPA)
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Concluding remarks

Fast screening results can be produced on the spot to
answer different questions arising from the in-situ
iInvestigation, whereas a more detailed interpretation of
the measurements carried out can be performed “off-
line” to enhance significantly the information gathered
from of the analysis
* Original metal ornaments are from alloyed gold (Au:
75-85, Ag: 10-17, Cu: 2.5-5.5 %).
Many replacements have been identified as gilded
brass. Brass composition (Cu: 66-68, Zn: 31-34, Pb:
0.04-0.8 %), Gold layer thickness was found < 2
microns.
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